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 Key:   
 DVD = Student DVD found in  The Paramedic Companion: A Case-Based Worktext    
 N/A = Not applicable (i.e., no Step-by-Step exists)   
 OLC = Online Learning Center, found at www.mhhe.com/chapleau1e   
 SBS = Step-by-Step                 

No. Title
Skill Sheet Location 
(PDF Format)

Electronic SBS 
Location (ShockWave 
and iPod Formats)

Print SBS location 
(Worktext chapter)

1 Airway Positioning and Maneuvers DVD and OLC DVD and OLC N/A

2 Oropharyngeal Airways DVD and OLC DVD and OLC N/A

3 Nasopharyngeal Airways DVD and OLC DVD and OLC N/A

4 Bag-Mask Ventilation with 1 Rescuer DVD and OLC DVD and OLC N/A

5 Bag-Mask Ventilation with 2 or More 
Rescuers

DVD and OLC DVD and OLC N/A

6 Foreign Body Airway Obstruction 
Removal—Advanced Techniques

Worktext Appendix A, 
DVD, and OLC 

DVD and OLC 12

7 Endotracheal Intubation Worktext Appendix A, 
DVD, and OLC 

DVD and OLC 12

8 ALS Airway Adjuncts DVD and OLC N/A N/A

9 Endotracheal Confirmation 
Techniques

DVD and OLC DVD and OLC N/A

10 End-Tidal Capnography DVD and OLC N/A N/A

11 Endotracheal Suctioning DVD and OLC DVD and OLC N/A

12 Pulse Oximetry DVD and OLC DVD and OLC N/A

13 Rapid Sequence Intubation Worktext Appendix A, 
DVD, and OLC

DVD and OLC 12

14 Nasal Intubation DVD and OLC DVD and OLC N/A

15 Digital Intubation DVD and OLC N/A N/A

16 Endotracheal Intubation in Face-to-
Face Position

DVD and OLC N/A N/A

17 Extubation DVD and OLC N/A N/A

 Paramedicine is a highly technical profession. Not 
only must you have strength to lift and carry large 

amounts of weight, but you also need to perform fine 
motor tasks such as endotracheal intubation and intrave-
nous therapy. The mastery of these skills depends upon 
clear instruction at the beginning and repetition train-
ing.  The Paramedic Companion  presents task training 
in two different ways: Step-by-Step (SBS) skill dem-

 ix

onstrations (some in the worktext and others on the 
DVD and Online Learning Center) show how a skill is 
performed, using both pictures and text. Skill sheets 
outline skill progression in a “check off” format. SBSs 
and Skill sheets can be found in both printed and elec-
tronic format for ease of use and convenience. The table 
below provides a map for locating skills content.  



No. Title
Skill Sheet Location 
(PDF Format)

Electronic SBS 
Location (ShockWave 
and iPod Formats)

Print SBS location 
(Worktext chapter)

18 Continuous Positive Airway 
Pressure

Worktext Appendix A, 
DVD, and OLC

DVD and OLC 12

19 Needle Cricothyroidotomy Worktext Appendix A, 
DVD, and OLC

DVD and OLC 12

20 Surgical Cricothyrotomy Instructor Materials 
Only

N/A N/A

21 Dual-Lumen Airway Device Worktext Appendix A, 
DVD, and OLC

DVD and OLC 12

22 Meconium Suctioning DVD and OLC DVD and OLC N/A

23 Suctioning of Stoma DVD and OLC DVD and OLC N/A

24 Evacuation of Gastric Contents DVD and OLC DVD and OLC N/A

25 Arterial Pulse Locations DVD and OLC N/A N/A

26 Blood Glucose Assessment DVD and OLC DVD and OLC N/A

27 Chest Auscultation Worktext Appendix A, 
DVD, and OLC

DVD and OLC 11

28 Nystagmus Assessment DVD and OLC N/A N/A

29 Orthostatic Vital Signs DVD and OLC DVD and OLC N/A

30 Prehospital Stroke Evaluation DVD and OLC DVD and OLC N/A

31 Trauma Scoring DVD and OLC N/A N/A

32 Primary Survey Worktext Appendix A, 
DVD, and OLC

DVD and OLC 14

33 Secondary Survey Worktext Appendix A, 
DVD, and OLC

DVD and OLC 14

34 Chest Pain Assessment DVD and OLC N/A N/A

35 Dyspnea Assessment DVD and OLC N/A N/A

36 Abdominal Assessment DVD and OLC N/A N/A

37 ECG Acquisition Worktext Appendix A, 
DVD, and OLC

DVD and OLC 29, Section I

38 Synchronized Cardioversion and 
Defibrillation

Worktext Appendix A, 
DVD, and OLC

DVD and OLC 29, Section II

39 Transcutaneous Cardiac Pacing Worktext Appendix A, 
DVD, and OLC

DVD and OLC 29, Section II

40 Vagal Maneuvers DVD and OLC N/A N/A

41 Uncomplicated Childbirth DVD and OLC N/A N/A

42 Intravenous Access Worktext Appendix A, 
DVD, and OLC

DVD and OLC 16

43 Intravenous Access Using Saline 
Lock

DVD and OLC DVD and OLC N/A

44 Phlebotomy DVD and OLC N/A N/A

45 Intraosseous Access and Drug 
Administration

Worktext Appendix A, 
DVD, and OLC

DVD and OLC 16

46 Umbilical Vein Cannulation DVD and OLC N/A N/A

47 Central Line Access for Fluids and 
Drug Administration

DVD and OLC N/A N/A
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Skill Sheet Location 
(PDF Format)

Electronic SBS 
Location (ShockWave 
and iPod Formats)

Print SBS location 
(Worktext chapter)

48 Intravenous Drug Bolus Worktext Appendix A, 
DVD, and OLC

DVD and OLC 16

49 Intravenous Drug Infusion Worktext Appendix A, 
DVD, and OLC

DVD and OLC 16

50 Intramuscular Drug Administration Worktext Appendix A, 
DVD, and OLC

DVD and OLC 16

51 Intranasal Drug Administration DVD and OLC N/A N/A

52 Nebulized Drug Administration Worktext Appendix A, 
DVD, and OLC

DVD and OLC 16

53 Subcutaneous Drug Administration Worktext Appendix A, 
DVD, and OLC

DVD and OLC 16

54 Sublingual Drug Administration DVD and OLC N/A NA

55 Endotracheal Drug Administration DVD and OLC N/A N/A

56 Eye Drop Drug Administration DVD and OLC N/A N/A

57 Oral Drug Administration DVD and OLC N/A N/A

58 Rectal Drug Administration Worktext Appendix A, 
DVD, and OLC

DVD and OLC 16

59 Autoinjector Drug Administration 
Device

DVD and OLC N/A N/A

60 Putting On and Removing Gloves DVD and OLC N/A N/A

61 Handwashing DVD and OLC DVD and OLC N/A

62 Communication Challenges—
Interpreter Services

DVD and OLC N/A N/A

63 Verbal Communications DVD and OLC N/A N/A

64 Documentation DVD and OLC N/A N/A

65 Physical Restraints DVD and OLC DVD and OLC N/A

66 Bleeding Control and Shock DVD and OLC DVD and OLC N/A

67 Bleeding Control with a Tourniquet DVD and OLC DVD and OLC N/A

68 Seated Spinal Immobilization DVD and OLC DVD and OLC N/A

69 Standing Spinal Immobilization DVD and OLC N/A N/A

70 Supine Spinal Immobilization DVD and OLC DVD and OLC N/A

71 Helmet Removal DVD and OLC DVD and OLC N/A

72 Rapid Extrication DVD and OLC N/A N/A

73 Appendicular Skeleton Splinting DVD and OLC N/A N/A

74 Traction Splinting DVD and OLC DVD and OLC N/A

75 Dislocation Reduction Instructor Materials 
Only

N/A N/A

76 Traumatic Brain Injury Assessment DVD and OLC N/A N/A

77 Management of Chest Trauma Worktext Appendix A, 
DVD, and OLC

DVD and OLC 21

78 Burn Percentage Estimation DVD and OLC N/A N/A

79 Crush Injury Management DVD and OLC N/A N/A
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Print SBS location 
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80 Eye Irrigation DVD and OLC N/A N/A

81 MAST/PASG Application DVD and OLC N/A N/A

82 Pericardiocentesis Instructor Materials 
Only

N/A N/A

83 NREMT Patient Assessment Trauma DVD and OLC N/A N/A

84 NREMT Ventilatory Management—
Adult 

DVD and OLC N/A N/A

85 NREMT Dual-Lumen Airway Device DVD and OLC N/A N/A

86 NREMT Dynamic Cardiology DVD and OLC N/A N/A

87 NREMT Static Cardiology DVD and OLC N/A N/A

88 NREMT Oral Station DVD and OLC N/A N/A

89 NREMT Intravenous Therapy DVD and OLC N/A N/A

90 NREMT Pediatric Ventilatory 
Management

DVD and OLC N/A N/A

91 NREMT Pediatric Intraosseous 
Infusion

DVD and OLC N/A N/A

92 NREMT Spinal Immobilization 
(Seated Patient)

DVD and OLC N/A N/A

93 NREMT Spinal Immobilization 
(Supine Patient)

DVD and OLC N/A N/A

94 NREMT Bleeding Control/Shock 
Management

DVD and OLC N/A N/A
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 D
uring my lifetime, I have developed a continuing 
 interest in learning how we learn. The wide variety 

of thinking processes involved with each of the various 
intelligences, most specifically the complexities of the 
higher levels of thinking as they apply to patient care, 
and the interpersonal relationships that result, never 
cease to capture my interest. As a teacher of patient care 
providers, I pay particular attention to the textbooks and 
resources available, and find myself supplementing as I 
go, depending on the needs of the students in my care. 

 Therefore, I was particularly intrigued when asked 
to review  The Paramedic Companion: A Case-Based 
Worktext , which I was told was no ordinary workbook. 
Much thought had gone into the need to supplement di-
dactic information with exercises designed to stimulate 
long-term memory, promote “chunking” of like bits of 
information and enhance linking with other “chunks,” 
and provide images to allow students to visualize con-
ditions to facilitate understanding and thus store in 
long-term memory. Needless to say, I was interested and 
agreed to review the material. 

 What I found was an entirely new resource. It is 
a treasure trove of images, exercises, and games—all 
designed to stimulate thinking, promote “chunking,” 
enhance relationships between bits of information, and 
ultimately make that bridge between textbook didactic 
learning and the field. The images and skills demonstra-

tions are a gold mine that, with accompanying ques-
tions, open the students up to a wide variety of learning 
opportunities at all levels and in learning environments 
that include not only the novice student but also the 
experienced provider. What a wonderful resource for 
primary education, continuing education, and the big-
gest challenge of all, remediation. 

 The Problem-Based Learning Cases are additional 
resources that can be used independently with any 
other textbook. The games and other activities included 
provide easy, fun methods of promoting retention of 
facts and other material that students have traditionally 
found difficult to master. 

 Because of the wide variety of materials provided, I 
would heartily encourage use of this worktext as a com-
panion for any primary education course, regardless of 
the textbook used. Instructors finally have a resource 
that will fill a number of needs and can be used for a 
variety of learners. My hope is that classroom teachers 
will realize the full potential of this resource and use it 
to the maximum. Congratulations to the authors of this 
wonderful product. 

 Alice “Twink” Dalton 

 Mountain View Fire Protection District 

 Longmont, Colorado 
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 W
e began our paramedic training in the mid 1980s. At 
that time, the number of books we were required to 

purchase for class were few: a primary paramedic text-
book and a basic ECG workbook. The American Heart 
Association ACLS reference text was available for us to 
use during class. Altogether, the number of pages to read 
and study was probably around a thousand. 

 The paramedic students of today are as motivated 
as we were back then. However, they are required by 
educators to buy textbooks that contain much more in-
formation than before. A paramedic textbook alone to-
day may have nearly two thousand pages. The amount 
of information that today’s paramedic student needs to 
digest, understand, and retain can be staggering. This 
volume of information runs the risk of overload. The 
effort to make sense of it all can overwhelm even the 
most well-intentioned student. 

 This concern forms the underlying theme of  The 
Paramedic Companion.  As you use this book, think of 
it as your companion during the journey to becoming 
a paramedic. Sometimes you will use it as a guide to 
your learning, as it directs you to resources needed in 
order to learn about specific concepts. Other times, it 
will support your exploration of the art and science 
of prehospital medicine by providing you with learn-
ing tools, still images, and exercises to better explain 
an idea or technique. The questions and exercises are 
 challenging—they are not meant to prompt you to simply 
regurgitate ideas, but rather to explore them more fully. 
The Paramedic Companion  is designed to help explain 
the concepts of paramedicine in a unique and fun way. 

The Paramedic Companion  is written in a simple 
and direct style, speaking clearly to paramedic students. 
The material in each chapter revolves around “Need To 
Know” content that the authors of both the textbook and 
worktext felt were necessary for the paramedic student 
to master. All features in the worktext were designed to 
ensure that learners can successfully master these key 
content areas.  

 Features  

 Special features in each chapter are designed to promote 
critical thinking based on real-life situations, an essen-
tial quality of the professional prehospital care provider. 
These include:  

 Are You Ready? 
 Each chapter begins with a vignette describing an inci-
dent that has direct relevance to the materials that will 
be presented next. Open-ended questions based on the 
 vignettes help review basic concepts the student needs 
and prepare the learner for the chapter’s lessons.   

 Active Learning 
 Self-directed, student-centered activities provide alter-
native methods for mastering the chapter’s main con-
cepts while promoting independent learning. Many are 
designed for use with partners or in small groups.   

 You Are There: Reality-Based Cases 
 The progressive case studies found in each chapter en-
courage students to build on and apply newly acquired 
information to real-world practice.   

 Test Yourself 
 This self-assessment section offers review of the text-
book chapter contents in multiple-choice, short-answer, 
and fill-in question formats.   

 Need to Know 
 Need to Know content is summarized in Key Objectives 
and explanatory narrative to help the learner review 
what he or she has learned in the textbook chapter.   

 Need to Do 
 Paramedics must learn a wide range of skills and pro-
cedures in order to assess and manage ill and injured 
patients. This section outlines the relevant psychomo-
tor skills and provides a map for finding skill sheets 
and Step-by-Step demonstrations in the worktext, at the 
Online Learning Center (www.mhhe.com/chapleau1e) 
and on the accompanying Student DVD. Skill sheets to 
support the in-text Step-by-Steps can be found in Ap-
pendix A and will help systematically guide the student 
through the repetitive process.   

xiv



 Connections 
 Links and cross-references to related textbook, work-
text, and ancillary content, as well as other resources, 
help tie together information for the student.   

 Secrets 
 These hints and tips related to key chapter content share 
tried and true information from seasoned paramedics.   

 The Drug Box 
 Key content about drugs commonly used to treat the 
conditions covered in the text chapter is summarized 
here.   

 I Spy Photographs 
 These detailed photographs with hidden elements are 
a fun way for students to review key concepts of both 
proper and improper practices.   

 Answers 
 Not only are the answers provided for each question, 
but an in-depth explanation is provided as well. This 
way, students can determine immediately whether their 
answers and rationales are correct.     

 Problem-Based Learning Cases  

 Eight  Problem-Based Learning Cases (PBLs)  are in-
cluded in the worktext to support each of the major 
parts of the textbook .  Each problem is firmly grounded 
in the complexities of real-life situations—there is often 
more to the situation than meets the eye! Problem-based 

learning employs an open-ended, Socratic approach to 
student learning. By design, specific answers are NOT 
directly provided. Instead, an overview of the problem is 
presented to the reader to help exercise critical-thinking 
skills. Students are encouraged to answer the questions 
through research and analysis.      

 Companion DVD and Online Learning 
Center  

 Multimedia tools on the accompanying DVD and Online 
Learning Center will create an educational space that is 
rich with information. Content includes:  

 • Skills—Step-by-Steps in a ShockWave and iPod 
formats that show skills being correctly performed. 
Text  “bubbles” and arrows point to key aspects of 
skill performance   .    

 • 91 skill sheets   

 • Audio glossary with pronunciation of key terms   

 • New chapter review questions, including questions 
keyed to photographs and ECGs   

 • Anatomy and physiology animations   

 • Drug administration animation   

 • Games and exercises such as drug fl ashcards, ECG 
exercises, and puzzles   

 • I Spy Exercises—Detailed photographs with accom-
panying questions    

 As you use this worktext, we hope that you find it 
interesting, stimulating, challenging, and even fun. Use 
it to help master the critical concepts of prehospital 
emergency care. Make sure that you refer to the User’s 
Guide to make full use of this book. We wish you well as 
you embark on this exciting voyage of discovery.

 —AH and KB
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 W
riting a worktext in a manner worthy of being read 
by our peers has proven to be a daunting task. 

For this work to come together, we have many people 
to thank, not only for their expertise, but also for their 
kindness and patience. 

 There have been countless patients, physicians, 
paramedics, EMTs, fi refi ghters, and nurses who have 
helped to shape our clinical experiences and knowl-
edge. Educators from all walks of life provided insights, 
tips, and pearls on how people learn. Students and their 
desire to learn drive us to provide relevant and timely 
knowledge in a readable, interesting format. We thank 
all of you for your contributions. 

 There are specifi c people in our industry who deserve 
special thanks. Twink Dalton is the EMS educator’s edu-
cator. Her calm, quiet demeanor belies the passion and 
love she has for the profession and its professionals. Nick 
Klemenko helped us create the nearly 100 skill sheets. 
Tim Howey performed magic and created the electronic 
presentation of skill Step-by-Steps. The folks at FISDAP 
created the thought-provoking Test Yourself questions 
found in each chapter and the chapter quizzes found 
on the DVD and Online Learning Center. Rick Brady is 
our photographer, and we are grateful for his guidance, 
feedback and, most importantly, his eye for the photos 
that illustrate key points in this worktext. Greg Peterson 
supplied several effective photographs.Thanks to all of 
the volunteers who spent countless hours performing 
skills and acting out scenes depicted in this book. 

   The process of putting a book together is as chal-
lenging as the creative process itself. Sponsoring Editor 
Claire Merrick has steered this project to its comple-
tion over the past two years. Development Editor Kelly 
Trakalo was the one who listened to our pitch, years 
ago, about a case-based EMS workbook. Nancy Peter-
son is our Developmental Editor, angel, coach, task-
master, spell checker, vent receiver, and ultimately, a 
good friend. Project Manager Jean Starr at McGraw-Hill 
helped us through the morass of copyedited manuscript 
and page proof known as production. 

Finally, we wish to thank the textbook authors for 
 envisioning an evidence-based paramedic textbook. 
 Peter Pons, Will Chapleau, Angel Burba, and David 
Page have put together the defi nitive EMS education 
textbook. David has been instrumental in tying many 
of the project’s pieces together and fi nding humor in 
the minutiae of this incredible project. When no humor 

could be found, he provided some of his own. It is an 
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 h.  Stomach:    

 i. Turbinates:       

Presentation Gloves Protective Eyewear Surgical Mask N-95 Mask Gown

Abdominal pain, emesis X X X

Abdominal pain, melena

Active emesis, 

headache, photophobia

Bleeding profusely, 

combative

Confused, nauseous

Fever, chest pain, 

nonproductive cough

Fever, diarrhea ⫻ 24 

hours; no vomiting

Generalized weakness, 

syncope

Hemoptysis for 

12 hours, diffi culty 

breathing

  

 
 
 
 

  
 

use, based on the patient presentation, in the fol-
lowing table.

Hepatitis

Type Answer Description

A 1.  Most commonly caused by contaminated drinking water; disease tends to be more severe 

in third-trimester pregnancy states.

B 2. Believed to worsen conditions brought on by other forms of hepatitis.

C 3. Most recently discovered form; there is little known about its virulence.

D 4. Can result in a chronic condition that carries a 70% chance of liver failure.

E 5. Virus can survive on surfaces up to 7 days and can result in a chronic disease state.

G 6. Commonly spread through unsanitary food preparation. Does not result in a chronic state.

     5. The ABCs of Hepatitis  

Match up the type of hepatitis with its description:

This Guided Tour shows you how to put the features 
and ancillary components of The Paramedic 
Companion to work for you.

Worktext Features 

Are You Ready?
The opening vignette is designed to get you thinking 
about the concepts that will be introduced in the 
chapter. A short, vivid case is followed by open-ended 
questions intended to help you apply the material to a 
real-world setting. Don’t worry about answering each 
question right away—study the chapter and come back 
to any aspects of the case that you are unsure of when 
you feel more comfortable with the material.

Active Learning
You will find a variety of exercises to help you 
increase your comprehension of the subject 
matter introduced in each chapter. Many of 
these exercises require active participation from 
you; the good news is, they’re beneficial and 
fun to do! You will also find student-centered 
activities such as fill-in and matching exercises, 
as well as ideas to help you explore specific 
topics of interest. Use this section to promote 
your understanding of the chapter material.
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 23 
 Spinal Trauma 

Active Learning

  Anatomy Review  

  1. The spine of the scapula is located at the level of 
the (a)  thoracic vertebrae. The inferior 
edge of the scapula is found at the level of the  

(b)  thoracic vertebrae. The iliac crest 
is at the level of the (c)  lumbar verte-
brae, and the posterior superior iliac spine is at the 
level of the (d)  sacral vertebrae. 

  2. Match the following terms with the labels in Fig-
ure 23-1 (you may use the same term more than 
once):  

• Body • Lamina

• Spinous process • Vertebral foramen

• Transverse process • Intervertebral disk

• Pedicle

    a.    

  b.    

  c.    

Are You Ready?
The young driver looks panicked as you approach her 
car. It appears that her compact car was rear-ended by 
a large SUV. The back of her car is crushed to the back 
passenger compartment. The driver states that she felt 
her head snap back against the headrest and then for-
ward. She felt a “cracking” sensation in her neck, and 
her arms and hands went numb. She now has a “burn-
ing” pain in the middle of her cervical spine. 

  1.  What should you do fi rst?  

   

  2.  You will need to decide how to appropriately 
extricate the patient from the vehicle. What infor-
mation will you need in order to make that deter-
mination?  

  

FIGURE 23-1       

L1

L2

L3

c

b

a

(a)
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Chapter 29 Cardiology, Section I 349

Test Yourself

1. List the fi ve steps of systematic ECG interpretation. 

2. You are interpreting an ECG that shows a slightly 
irregular rhythm. There are no marks visible at the 
top or bottom of the ECG paper. What method should 
you use to calculate the patient’s heart rate? 

a. Use a heart rate meter 

b. The 300 counting method 

c. The triplicate method 

d. The 6-second strip method 

Which lead is most commonly used for general 
ECG monitoring, and where are the electrodes for 
this lead located? 

The ability to initiate an electrical impulse with-
out outside nervous system stimulation is called 

 . 

The normal T wave represents repolarization of 
the ventricles. Why do you rarely see the repolar-
ization of the atria on an ECG? 

An ECG cannot tell you if the patient’s heart is 
contracting.

True 

False

7. The  leads get their name because 
of their placement around the heart on the 
chest. 

8. Name the three layers of the heart and briefl y dis-
cuss the function of each. 

9. What is the Frank-Starling mechanism, and how 
does it apply to cardiac output? 

10. Describe how the venous system serves as a reser-
voir for blood. 

Need to Know
These key chapter objectives 
and narrative explanations 
will summarize critical 
information contained in 
each chapter. Make sure 
that you can meet these 
objectives before moving 
on to the next chapter. The 
“foundation” of paramedic 
knowledge is only as strong 
as each of the individual 
“blocks” of knowledge used 
to construct it.

Test Yourself
These questions will help you assess your strengths 
and weaknesses regarding the content of the chapter. 
Try to answer these questions without referring to 
the textbook first. You may want to wait until you 
have finished studying the chapter before completing 
this section—this way, you can rapidly identify the 
areas where you may still have some deficiencies and 
remediate them.

552 Part 5 Special Populations

bring their bicycle helmets to school on the day 
that you will be there so that you can assist in 
helmet sizing and proper use. Attempt to fi nd 
local businesses, public safety agencies, and bicy-
cle helmet manufacturers that would be willing to 
donate helmets to children who cannot afford one. 
If you choose children of day care age, you might 
consider working with a representative of your 
local law enforcement agency to provide fi nger-
printing or identifi cation cards for this age group. 
 There are a number of injury prevention topics 
that you can choose from, including motor vehicle
safety, choking prevention, poisoning, bicycle and 
pedestrian safety, fi re and burns, water safety, and 
fi rearms. 
 During the time spent with these children, you 
can experience fi rsthand how children of that age 
group function and behave. It is extremely helpful 
to have a teacher or a caregiver available to facilitate 
your interaction with the different age groups and 
assist you in learning about their normal behavior, 
growth, and development. 

Once you have an idea of what is normal behav-
ior, growth, and development, you will have a much 
better idea of what would be considered abnormal. 
After all, it is the abnormal presentations that you 
will be called to evaluate, treat, and transport. 
 When engaged with young children in these 
environments, you should always be accompanied 
by another adult to prevent any accusation of 
unethical behavior. 

2. Assessment Practice 

If you have the opportunity to spend time observing 
or volunteering in a pediatric clinic, a pediatrician’s 
offi ce, or the pediatric unit of a local hospital, you 
will be able to gain tremendous insight into the 
assessment and treatment of pediatric patients. Sim-
ply watching a practitioner who is well versed in the 
assessment of children is a wonderful way to develop 
your own assessment style, and if you have the 
opportunity to watch and then perform assessments 
with an experienced practitioner there to guide you, 
the experience will be even more valuable. 
 If you are unable to arrange such an experi-
ence, then practice assessing your children, chil-
dren in your extended family, or of friends or 
neighbors if they are willing to let you practice 
assessing their children. 

3. Just how Safe

Go to a store that sells infant-related furniture and 
devices. Find a changing table and measure the 
height of the changing surface to the fl oor. How 
does the height compare to the distance needed to 
meet trauma criteria? Repeat the measurement on 

a high chair, and compare the heights. What did 
you fi nd? 

You Are There: Reality-Based Cases

Case 1 

Ben is a 3-year-old who developed a rash over his entire 
body 3 days ago. He has stayed at home with his baby-
sitter since the onset of the rash, and today he is com-
plaining of abdominal pain and has a fever of 101°F. 

The babysitter called 9-1-1 because she witnessed 
Ben having a full body seizure. 

When you arrive on the scene, you fi nd Ben in a 
fetal position in bed. He is hot to the touch, responds 
to painful stimuli appropriately, has a very pronounced 
deep respiratory pattern, and his radial pulse is rapid 
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You Are There: Reality-Based Cases
These real-life scenarios will help you push your 
fundamental understanding of the material to the 
next level. Although most of the questions center on 
the current chapter, additional concepts from other 
areas of the worktext and the textbook are integrated 
in a manner that will thoughtfully and realistically 
broaden the depth and breadth of your overall 
knowledge.

256 Part 3 Trauma

Need to Know
The following represent the Key Objectives of Chap-
ter 21: 

1. Explain why injuries to the thoracic cavity can 
become lethal very quickly. 

The chest houses many critical organs and struc-
tures that, when injured through blunt or pene-
trating trauma, can quickly bleed (Figure 21-3). 
In addition, air can also “spill” into the cavity 
in large amounts, either from an external 
opening, such as through the chest wall, or 
internally through the bronchial tree. If trapped, 
this air will compress organs such as the heart 
and lungs, as well as structures such as the great 
vessels. 

2. Detect and correct life-threatening injuries to the 
chest during the primary survey. 

The human body is very unforgiving when its pri-
mary systems are compromised. You must identify 
and treat the following life-threatening conditions 
during the primary survey:

Condition Intervention

Airway obstruction Relieve obstruction or bypass 

(needle cricothyroidotomy).

Tension pneumothorax Needle decompression (needle 

thoracotomy).

Open pneumothorax Occlusive dressing.

Flail chest Positive pressure ventilation; early 

intubation.

Massive hemothorax Treat for shock; transport for 

surgical intervention.

Cardiac tamponade Treat for shock; transport for 

surgical intervention; 

pericardiocentesis if authorized.

3. Suspect both abdominal and chest involvement 
when an injury occurs between the umbilicus and 
nipple line. 

Unlike the photos and diagrams that show the dia-
phragm in a position that roughly cuts the thorax 
in half, in reality it rises a fair amount into the 
chest cavity during exhalation. Penetrating trauma 
during the respiratory cycle can cause injuries in 
the chest cavity, in the abdominal cavity, and/or 
to the diaphragm itself. It may be very diffi cult to 
ascertain exactly where the injury lies in the pre-
hospital assessment. Assuming that an injury 
exists in all three areas will help keep your suspi-
cion level high. 

4. Explain how to use your understanding of the 
mechanism of injury to “predict” patterns of injury, 
enabling you to react more quickly and manage 
life-threatening conditions of the chest. 

Vessels can bleed
significantly if 
lacerated or sheared.

Blunt or penetrating trauma
can cause significant bleeding.

Air in the pleural space can
cause collapse of the lungs,
heart, and great vessels.

The heart can rupture, be
contused, and lose cardiac
output. It can become
compressed by excessive
chest pressure.

Lungs can rupture, spilling
air or blood into themselves
or the pleural space.

FIGURE 21-3 The chest houses many organs and structures that, when injured, quickly bleed. 



Need to Do
Your technical skills must be as solid as your 
knowledge. Paramedic procedures can be invasive 
and pose risks as well as benefits to the patient. In 
this section, there are Step-by-Step demonstrations 
of specific chapter-relevant skills. There is also a 
summary of pertinent skills necessary to manage the 
patient presentations found in each chapter. Note 
that the skill summary table will refer to skill sheets, 
some of which can be found in Appendix A, and all 
of which are available on the Student DVD and the 

applicable, the table also refers 
to Step-by-Steps, some of which 
are illustrated and printed in 
selected chapters, and all of which 
are found on the Student DVD 
and OLC in Shockwave and iPod 
formats.  Use these skills resources 
to help you master the skills and 
assess your performance.

Connections 
No single topic in paramedicine is 
learned or mastered in a void. This 
section will identify other chapters 
of the textbook and this worktext, 
as well as additional resources, to 
help you integrate the information 
into your practice.

The Drug Box
Paramedic students often find 
medication properties confusing 
and difficult to learn. This section 
provides the most relevant 
information about specific drugs 
as they relate to the subject matter 
found in individual chapters.

Secrets
Find “pearls” of information as well as tips of the 
trade that can help you work more efficiently as a 
paramedic. These tips are based on the combined 
knowledge and experience of many seasoned 
paramedics and health-care professionals.

 

 Steps:   

  1. Use appropriate standard precautions.   

  2. Evaluate mechanism of injury.   

  3. 

rise and respiratory effort.   

   

  
   

 
    

    

   

  

   

 •  Or fourth intercostal space, over the fi fth rib      

  4. 
hand.   

5. Palpate for chest wall integrity
emphysema, and chest rise.   

  6. Auscultate all lung fi elds.   

  7. 
hyporesonance.   

  8. 
decompress the chest as necessary    

 A. Occlusive Dressing   

A1. 
SBS 77-2).  

   

 
  

SBS 77-1

SBS 77-2

xx
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Connections  

ᔢ The Diver’s Alert Network (DAN) is a nonprofi t 
organization affi liated with the Duke University 
Medical Center in Durham, NC. Its mission is to 
help protect the safety and health of divers. The 
emergency number to contact DAN for the loca-
tion of a hyperbaric facility is +1-919-684-8111. 
You can also call collect at +1-919-684-4DAN. 
When the phone is answered, advise the opera-
tor that you are managing a diving emergency 
and you will be connected directly to a DAN 
assistant or receive a return phone call. The 
DAN website is www.diversalertnetwork.org .

ᔢ The International Society for Mountain Medi-
cine (ISMM) has a short tutorial on high-altitude 
illness at their website: www.ismmed.org/np_
altitude_tutorial.htm. The ISMM’s mission is to 
“encourage research on all aspects of mountains, 
mountain peoples and mountaineers and to 
spread scientifi c and practical information about 
mountain medicine around the world.” 1

ᔢ You may want to review other causes of non-
cardiac pulmonary edema in Chapter 29, Cardi-
ology, and about intracranial pressure in Chap-
ter 20, Head, Face, and Neck Trauma, in the 
textbook.

ᔢ Environmental conditions can often factor into 
complex cases. Problem Based Learning Case 6: 
Come Out Swinging will test your assessment 
and diagnostic abilities. 

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps. 

Street Secrets

ᔢ Feel the Heat On the patient, that is. Don’t check 
for body surface temperature on the exposed areas 
of the skin—ambient temperature may cause you 
to feel inaccurately. Instead, check for tempera-
tures close to the core, on the patient’s chest or 
abdomen, or under the armpits. If these areas feel 
cool to the touch, you can be more confi dent that 
the patient may be in fact experiencing  hypothermia.
Don’t forget to use the palmar side of your wrist 
to feel for skin temperature. Just be sure that your 
skin is intact in that region. 

ᔢ Be Safe Many of the injuries and illnesses 
described in this chapter occur under risk-laden 
conditions—underwater, at high altitudes, and at 
the extremes of heat and cold. You must be 

trained and prepared to handle yourself in these 
conditions, even as you help others. If you are 
working in an area where these types of events 
occur, take extra training to better protect your-
self while working. 

The Drug Box

Nifedipine: A calcium channel blocker that dilates the 
pulmonary vasculature; can help patients experienc-
ing high-altitude pulmonary edema (HAPE). 

Diazepam: A sedative that can help reduce the extreme 
shivering brought on by rapid cooling measures uti-
lized during heat stroke emergencies. 

Diuretics: Furosemide may be helpful in helping to 
shift interstitial fl uid out of the pulmonary tissue 
during HAPE, but it also increases the risk of dehy-
dration. 

Reference 

1. International Society for Mountain Medicine Website, 
“About 15mm.” www.ismmed.org/ismm_info.htm 
(accessed November 18, 2006). 

Answers 

Are You Ready? 

1. The irregular breathing pattern and level of uncon-
sciousness is troubling. Because of the potential injury, 
you will need to manually stabilize the head and neck 
during the primary survey. It is possible that you will 
need to ventilate the patient, rather than simply provid-
ing supplemental oxygen. He will need to be exposed 
quickly and checked for any possible injuries that may 
be hidden by his clothing. The circumstances may be a 
clue to Ronald’s medical condition. If Ronald is a crea-
ture of habit, perhaps something happened to him that 
took him out of his normal routine. He might have been 
drinking more than usual, causing him to not be able to 
get back to his normal place of sleep. Or, he may have 
been assaulted or fallen and struck his head, causing 
confusion and altered mental status. If it was fairly cool 
the night before, hypothermia may have caused him to 
become confused and disoriented. 

 2. Patients like the one described can be frustrating to 
manage, but still demand your respect and care. See 
Chapter 3, Professional Ethics for discussion on this 
topic.
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Need to Do

The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD: 

Skill Name
Skill Sheet Number and 
Location

Step-by-Step Number and 
Location

Bag-Mask Ventilation with 1 Rescuer 4 – DVD 4 – DVD

Bag-Mask Ventilation with 2 or More Rescuers 5 – DVD 5 – DVD

Endotracheal Intubation 7 – Appendix A and DVD 7 – Chapter 12 and DVD

Pulse Oximetry 12 – DVD 12 – DVD

Nasal Intubation 14 – DVD 14 – DVD

Digital Intubation 15 – DVD N/A

Endotracheal Intubation in Face-to-Face Position 16 – DVD N/A

Chest Auscultation 27 – Appendix A and DVD 27 – Chapter 11 and DVD

Primary Survey 32 – Appendix A and DVD 32 – Chapter 14 and DVD

Chest Pain Assessment 34 – DVD N/A

Dyspnea Assessment 35 – DVD N/A

Bleeding Control and Shock 66 – DVD 66 – DVD

Management of Chest Trauma 77 – Appendix A and DVD 77 – This chapter and 
DVD

Step-by-Step 77
Management of Chest Trauma 

Conditions:  The candidate should perform this procedure on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions. 

Indications: A patient who has experienced a medical or trauma mechanism to the chest that results in 
loss of normal lung expansion, either due to negative pressure loss (pneumothorax) or excessive positive 
pressure (tension pneumothorax) 

Red Flags:  Increased possibility of infection. Application of an occlusive dressing can result in a tension 
pneumothorax; needle decompression is unlikely to reduce hemothorax and will create an open pneumothorax. 

—Continued



Answers 
You will find comprehensive answers, including 
illustrations, to the questions from each section 

that are provided to significantly increase your 
comprehension of the material.

I Spy Photographs 
These photos are a snapshot of reality. Look for clues 
in each of the pictures that can help sharpen your 
power of observation and, in certain situations, maybe 
even save your life. Knowing what to look for in an 
emergency situation will give you an edge in your 
daily practice.

 xxi

Chapter 9 Safety and Scene Size-Up 89

member as well as the entire scene, monitoring 
potential threats that enter or exit the scene and 
maintaining responsibility for ensuring team 
safety. It is the cover member’s responsibility to 
alert the contact member to any potential prob-
lems before they arise or to assist the cover mem-
ber with any problems once they have occurred. 
The contact member is responsible for patient 
care. The cover member is responsible for con-
tinued scene safety. The cover member should 

never get so distracted as to lose sight of the big 
picture. 

The Drug Box

There are no specifi c drugs related to this chapter 
content.

I SPY

Scenario:

You and your partner are pulling into the parking lot of your station when everything starts to shake, rattle, and 
roll.

“Earthquake!” exclaims your partner, as he grabs for the dashboard of the ambulance. The shaking eventually stops. 
For the next several minutes, the two of you just sit there, stunned by what just happened. Your dispatcher’s voice 
comes over the radio: 

“Medic 22, are you okay?” After you inform the dispatcher that you are okay, she immediately sends you to 32nd 
and Cypress Street for a freeway collapse to assist Engine 5 and Truck 1 already on scene. 

 2. What should you do to minimize these hazards?

 3. What is your fi rst priority related to patient care?

y Questions:

 1. Identify at least fi ve hazards at this scene. 

Answers 

Are You Ready? 

1. The natural tendency when you hear radio traffi c such 
as that described in this scenario is to get to the scene 

 
 
 

tion black.” In this mode of operation, fear takes over, 
rational thought processes are diffi cult, and the para-
medic will likely not be able to form a rational inter-
pretation or response to the situation at hand. It is 
highly likely that someone (possibly the responder) 
will be injured or killed in this situation. 
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The transport of these respective gases in the blood-
stream is accomplished for the most part through plasma 
and bicarbonate ions (CO2), the hemoglobin component 
of red blood cells.     

 You Are There: Reality-Based Cases    

 Case 1   

 1.  The patient appears to be in severe distress, is fatigued, 
and has hemodynamically unstable vital signs (espe-
cially for a patient with a history of HTN).   

 2.  With the patient’s medical history and his presentation, 
one would expect that the patient is suffering from pul-
monary edema as a result of CHF. The blood pressure 
might be expected to be high, but the fact that it is low 
suggests that there is another underlying issue that 
needs to be addressed.   

 3.  The primary concern at this point is managing the 
patient’s ABCs. The airway can be managed in a number 
of ways; one of the most signifi cant factors affecting 
your decision will be what capabilities you have for 
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Problem-Based Learning Cases 

Throughout this worktext, you will find a series of 
eight, in-depth and complex clinical cases to think 
about and solve. These activities use problem-based 
learning (PBL) to help you analyze information 
carefully and develop the critical-thinking skills 
needed by the successful paramedic. As you work 
your way through each case, consult not only the 
textbook but also other resources that can help 
you find the answer to each question posed by the 
problem. In some cases, you will be given information 
that may appear to be beyond what you are expected 
to know.  However, if you research this information, 
you will find valuable clues as to the patient’s 
condition and your management strategy.
 When you review the problem in the “Debriefing” 
section, you will notice that often the “answers” 
are posed as an additional series of questions. Don’t 
be frustrated; these questions will help guide you 
to the “real” answers, which are contained in the 
“Discussion” section.

Ancillary Components

Student DVD and Online Learning Center 
Worktext ancillaries include the enclosed DVD and 
the Online Learning Center, found at www.mhhe.
com/chapleau1e.  Check them out to find:  

• Step-by-Step Skills in ShockWave and iPod for-
mats to show skills being correctly performed. 
Text “bubbles” and arrows point to key aspects of 
skill performance.  

• 91 Skill Sheets 

• Audio Glossary   

• New Chapter Quizzes 

• Anatomy and Physiology Animations 

• Drug Administration Animation 

• Drug Flashcards 

• Anatomy and Physiology and ECG Exercises

xxii

Problem-Based Learning Case 3 
An Awful Crash  

Part I: The Case 

Dispatch and Scene Size-Up 

Your pager begins to go off in that familiar singsong: 
beep beep beep. There is static for a second, and 
then . . . beeeeEEEP. “Medic 17, Rescue 4,  Battalion 2, 
Engine 42. Unconscious male after a fall. Willows 
Motocross Raceway, 27235 Highway 70. Medical 
personnel on scene reporting motocross rider down 
after collision.” 

You are at the track within 5 minutes. The res-
cue unit pulls into the lot as well. A track offi cial 
waves you to the far gate, near the large mogul sec-
tion where the riders can gain altitudes of 30 feet 
as they jump off the hills. You see the medical 
response truck parked off to the side, its amber lights 
fl ashing. 

As you pull your gear off the ambulance, a track 
staff member comes running over. Quickly she tells 
you that the rider is at the bottom of a ravine that is 
adjacent to the course track. You follow the direction 
of her pointed fi nger and notice that the chain-link 
fence that separates the track from that area is heavily 
damaged, with the top of the fence bowed outward. It 
appears that the rider jumped his motorcycle in the 
wrong direction and sailed through the fence. 

It is midafternoon. The ambient temperature is 
about 92°F, and the humidity is 90%. 

1. Describe your initial concerns about this situa-
tion.

2. List the equipment you will bring down with you 
to the patient’s side. 

The Primary Survey (Initial Assessment) 

and Initial Differentials 

The patient is lying prone on the ground about 20 feet 
below you. The terrain is not steep enough to require 
rope rescue techniques, but it is rocky and loose. 
There are three other people kneeling next to the 
patient. You see the demolished motorbike 
further down the hill, about 30 feet away from the 
rider. You make your way down the hillside with 
your EMT partner and one of the rescue fi refi ghters. 
The other fi refi ghter is staying at the top of the hill. 

You reach the injured rider. One of the bystanders 
appears to be a fi rst responder; he is using a pair of 
trauma shears to cut away the rider’s clothing and pro-
tective pads. It looks like he is about to remove the 
shoulder pads and back shield. 

The rider is still wearing his helmet. You can’t 
determine how well he is breathing or his airway 
patency, but you hear strange sounds coming from 
underneath the helmet. His arms and legs are lying in 
odd positions. There are clear angulations of his right 
leg and both arms. 

3. What are the patient care priorities? 

4. Is the fi rst responder performing the correct pro-
cedure?

282
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The EMS Profession

Are You Ready?

 It’s a sultry summer evening in Middle America. At a 
bar in the center of town, a young man is enjoying the 
company of his date as they have several drinks. At 
approximately 10:30, they get up to leave. The man 
feels fi ne, although he laughs out loud as he fumbles 
with his keys and tries to start the motor. The Pontiac 
GTO fi res up with a satisfying roar, the V-8 motor 
packing 360 impatient horses under the hood. Sliding 
the automatic three-speed transmission into drive, he 
puts his arm around the woman, and they roll out of 
the parking lot and into the warm night.     

 With the Supremes singing “Baby Love” on the AM 
radio, the GTO moves quickly onto State Route 34. A 
few miles away from the bar, the road begins a series 
of sharp, narrow turns. On the third turn, the man loses 
control of the car; it runs off the road and rolls over 
into a nearby ditch. The roof crushes under the weight 
of the car, and glass fl ies everywhere. In a few moments, 
the car comes to a stop on its side, and the night goes 
still. Inside, the man is dying, impaled by the steering 
column; the woman lies unconscious on the ground, 
halfway out of the passenger side window. 

 It is August 1966.  

  1.  Imagine that you have just come across this crash 
in your own private vehicle. How will you contact 
the authorities? What type of emergency medical 
care will these victims receive on the scene? How 
and where will they be transported?  

  

 

Active Learning

   1. The Passage of Time  

 Stand in a room, next to a wall. Use a tape  measure 
to trace out the size of a rectangle that is 50 inches 
wide and 8 feet, 6 inches long. Step inside this 
“box” and now imagine you are inside a Civil War 
era Rucker’s ambulance (Figure 1-1a). How does 
this compare with the back of a Type I ambulance 

1
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of today  ( Figure 1-1b )? (As a guide, the federal 
government KKK-A-1822E standards specify a size 
of 96 inches wide and 22 feet long.)  

      2. A Vision of the Future, Circa 1996  

 Read the following vision, as laid out by the 
authors of  EMS Agenda for the Future   1  : 

 The year is 2009 and it’s a Thursday evening. 

Joe S. is a 60-year-old male who emigrated from 

 Russia in 1995 to work for a software company. 

He does not speak English very well. He has several 

cardiac risk factors including hypertension, eleva-

ted cholesterol, a history of smoking (a pack a week), 

and he is 20% overweight. For the past two days 

he has had mild, intermittent chest discomfort 

unrelated to exercise. 

 However, at 11:00 p.m., the discomfort sud-

denly becomes more severe. Joe’s wife, worried 

and anxious, instructs their computerized habitat 

monitor (CHM) to summon medical help. Through 

voice recognition technology, the CHM analyzes 

the command, interprets it as urgent, and establi-

shes a linkage with the appropriate public safety 

answering center (PSAC). At the PSAC, a “smart 

map” identifi es and displays the location of the 

call. Richard Petrillo, the emergency  medical 

communicator (EMC) notes the type of linkage 

that has been established (not a telephone, personal 

communicator device, television, or personal 

computer). 

 He also knows what sort of query can be con-

ducted through this linkage. Petrillo commands the 

PSAC computer to instruct the CHM to identify the 

potential patient, report his chief complaint, and 

provide his medical database identifi ers. In the 

meantime, the “smart map” has identifi ed the 

 closest acute care response vehicle, and Petrillo 

instructs the computer to dispatch it. 

 Staffi ng the acute care response vehicle are 

Nancy Quam, Community Health Advanced Med-

ical Practitioner (CHAMP), and Ed Perez, Commu-

nity Health Intermediate Practitioner (CHIP). As 

Quam and Perez proceed toward Joe’s home, a 

transponder in their vehicle changes all traffi c sig-

nals in their favor. Also, digital displays in all area 

vehicles are alerted that there is an emergency 

vehicle in their vicinity. The PSAC computer 

informs Quam and Perez that neither a personal 

risk analysis (PRA) nor a domicile risk analysis 

(DRA) has been performed in the past fi ve years. 

 As Quam and Perez arrive at the home, four 

minutes after the initial linkage with CHM, they 

notice substandard lighting on the home’s outside 

walkways and front-porch steps in need of repair. 

They also note that a maintenance light is illumi-

nated on the CHM annunciator panel. As they 

greet the patient, they realize that he does not 

speak English well. Perez puts the translator mod-

ule into his PDA, and then he speaks to the PDA, 

which translates his voice to Russian. 

 The all-systems monitor is applied to the 

patient’s arm and across his chest. Physiologic 

data is acquired by the monitor’s computer chip, 

then it is analyzed on the scene and transmitted 

via burst technology to the medical command 

 center 100 miles away. By communicating through 

their PDAs, Quam and Perez are able to acquire 

the patient’s history. Through Quam’s PDA video 

screen, she establishes a video connect with the 

MCC. The MCC EMS physician requests additional 

Level III monitoring, which reveals the patient’s 

carbon monoxide level to be 14%. 

FIGURE 1-1 Vehicle Comparison.  ( a ) The Rucker 

ambulance, a Civil War era vehicle. ( b ) A Type I ambulance.       
 Note the length of a modern ambulance is just under three 

times the length of the body of the Rucker ambulance. 

(a)

(b)
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 Analysis of all the data by the MCC  computer 

and EMS physician suggests a 96% probability of 

acute myocardial ischemia. Quam and the EMS 

physician confer, and the patient subsequently is 

administered short-acting thrombolytics and IV 

antioxidants. The nearest cardiac care center that is 

part of Joe’s health network is identifi ed and alerted 

by computer. Joe is transported there, even though 

other hospitals may be closer. He is examined very 

briefl y in the emergency department and taken 

directly to the cardiac catheterization laboratory. 

There he undergoes complete laser debridement of 

his coronary arteries. Joe suffers no myocardial 

enzyme leak, there is no permanent cardiac  damage, 

and he is discharged in two days.   

 This description of the EMS system in 2009 can be 
found in the beginning of  EMS Agenda for the 
Future.  Do you agree with this futuristic vision? 
Why or why not? Whether or not you agree, what 
do you think needs to occur in order for this vision 
to become reality?   

   3. A Preponderance of Evidence  

 Research will continue to drive the development of 
EMS systems. Although you may not want to per-
form actual research yourself, as a future paramedic 
practitioner, try to seek out new data and trends in 
medicine as they pertain to your practice. This in-
cludes knowing where to fi nd research, how to read 
and interpret the data, and how to determine whether 
you agree or disagree with its conclusions.    

 Where do I find research?   

 Information about EMS practice can be presented 
in two general ways. Trade magazines such as  Emer-
gency Medical Services Magazine  or  JEMS  (the  Jour-
nal of Emergency Medical Services ) provide monthly 
synopses of the latest information about the indus-
try and profession. These publications are generally 
supported by a combination of subscriptions and 
advertising by industry manufacturers. Additionally 
national EMS organizations often publish news-
letters to keep their members informed of issues 
specifi c to the members’ interests. 
  Research fi ndings are generally presented in 
scholarly journals. Researchers must submit their 
articles for review by the publication, which may or 
may not accept the fi ndings based upon the recom-
mendation of a reviewing panel of experts. This 
 peer review  of submissions is considered the most 
fair and unbiased approach in deciding whether an 
article is “fi t” for publication. Examples of specifi c 
emergency medicine research publications include 
 Prehospital Emergency Care, Prehospital  and  Disas-
ter Medicine, Academic Emergency Medicine,  and 
 Annals of Emergency Medicine.  

  The Internet has made the ability to fi nd research 
easier than ever before. All of the previously men-
tioned journals can be found on the Web. Addition-
ally, there are medically focused search engines 
such as PubMed, a service of the National Library 
of Medicine and the National Institutes of Health 
( www.pubmed.gov ). PubMed searches MEDLINE, 
an indexing service for research in medicine and 
related fi elds. General search engines such as Google 
or Yahoo! can also point to research articles. In 
many cases, much of the text of an article can be 
found directly on the Web. 
  There are also various websites that can pro-
vide valuable information about medicine, includ-
ing  www.emedicine.com  and  www.webmd.com . 
A cautionary note: There are sites on the Web 
that purport to be unbiased sources of informa-
tion, but in fact are created by medical vendors. 
The information can be valuable, but you must 
be aware about the potential bias the site might 
contain.     

 How do I read a research article?   

 Research articles can be diffi cult and, quite frankly, 
boring to read. Knowing how a typical research 
article is constructed may help you understand 
the information more quickly. A research article 
 typically begins with its  abstract,  a one- or two-
paragraph-long summary statement of the article 
itself. A  hypothesis statement  describes why the 
research was conducted in the fi rst place. A  lit-
erature review  provides background information 
related to the research question. The  methods  
 section provides a detailed description of how the 
data was collected, as well as the parameters of 
the study design. The data is reported in the  results  
section, usually without any explanation. That is 
done in the  discussion  section, where the author(s) 
of the study interpret what was found and how it 
is related to the research question. The  conclusion  
section summarizes the article and often provides 
additional questions related to the original hypoth-
esis for future research. 
  It is tempting to scan through an article’s abstract 
to fi nd meaning in the article. Indeed the abstract 
can at least help you make an initial impression as 
to the relevancy of the information contained within. 
However, if the article is signifi cant to you, read it 
in its entirety.     

 How do I interpret the research?   

 Read any research article critically. In other 
words, question the results of the study and the 
interpretation by the author(s). Does it make 
sense to you? Why or why not? Reading research 
with a critical eye and questioning what you 
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read is not necessarily doubting what you read; 
it is simply allowing you to form your own opin-
ions and draw your own conclusions about what 
you read. 
  Reading critically will also help you under-
stand how the research can impact your own prac-
tice. For example, what were the parameters, or 
conditions, of the research? Did it take place in an 
urban environment, with short transport times? 
Your working environment may be more rural, 
with longer transport times. Maybe the research 
was conducted in a system in which paramedics 
work with EMT-Basics, whereas your system is 
“dual medic.” You get the idea—the results and 
conclusions may be appropriate to apply to your 
practice, or they may be appropriate for other 
settings. 
  Frankly, you may not agree with the author’s 
conclusions. Be prepared to explain to yourself 
why that’s the case. If you are new to reading and 
interpreting research, ask a more experienced col-
league to review your conclusion to help deter-
mine if it has merit compared to the conclusions 
of the author(s).      

   4. Explore Recertification in Your State  

 Investigate what your state’s requirements are for 
maintaining your hard-earned paramedic status. 
You can try looking at your state offi ce for EMS 
oversight; the National Council of State EMS 
 Training Coordinators website has a map to locate 
most state offi ces ( www.ncsemstc.org/members.
htm ). Answer the following questions:  

 a. Are paramedics required to attend a manda-
tory refresher training course? How long must 
the course be?   

 b. Can continuing education (CE) be used to fulfi ll 
renewal of license or certifi cation requirements? 
How many units? Are there limitations to the 
type or topic of CE you can use for recertifi ca-
tion purposes?   

 c. Are there any local requirements you need 
to fulfi ll before you can renew your license 
or certifi cation?        

You Are There: Reality-Based Cases 

 Case 1     

 It’s a late fall evening, and the air outside the bar is 
crisp and cool. Inside the bar, a young man is enjoy-
ing the company of his date while they have several 
drinks. At approximately 10:30, they get up to leave. 
The man feels fi ne, although he laughs out loud as 

he fumbles with his keys and tries to start the motor. 
The Pontiac GTO fi res up with a low roar, the V-8 
motor packing 400 impatient horses under the hood. 
After buckling his seat belt, he casually grasps the 
hand of the woman. They roll out of the parking lot 
and into the warm night. 

 With Christina Aguilera singing “Ain’t No Other 
Man” on the CD player, the GTO moves quickly onto 
State Route 34. A few miles away from the bar, the 
road begins a series of sharp, narrow turns. On the 
third turn, the man loses control of the car; it strikes 
the guardrail, and sparks fl y everywhere. The car is 
moving too quickly and with enough force to roll 
over the guardrail and land in a nearby ditch. The 
front and side air bags deploy while the safety glass 
breaks apart. 

 In a few moments, the car comes to a stop on its 
side, and the night goes still. Inside, the man tries to 
release his safety belt; he is bleeding from a laceration 
on his forehead. The woman is crying in pain and 
fear; it appears that her right lower leg may be broken. 
The vehicle’s onboard computer, sensing the tremen-
dous forces that the car just experienced, sends a 
wireless signal to a processing center several states 
away, notifying a communications operator of the 
crash. 

 It is October 2006.  

  1.  Imagine that you have just come across this crash 
in your own private vehicle. How will you contact 
the authorities? What type of emergency medical 
care will these victims receive on the scene? How 
and where will they be transported?  
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Test Yourself

  1. What did the Highway Safety Act of 1966 achieve? 

  

  2. What is generally the difference between licensure 
and certifi cation?  

a. Licensure is obtained with a 4-year college 
degree; certifi cation is obtained with the com-
pletion of a specialized course.   

 b. Certifi cation is recognized only regionally; 
licensure is recognized both regionally and 
nationally.   

 c. Licensure is granted by the state; certifi cation 
is granted by a recognized organization at the 
local level.   

  d. Certifi cation indicates competency to do the 
job; licensure gives one permission to do the 
job while working for a provider.      

  3. In 1960, AT&T designated 9-1-1 as the national 
emergency phone number.  

 True   

 False      

  4. Why is it so diffi cult to implement evidence-based 
medicine into the prehospital setting? 

 5. In 1966, the White Paper offi cially recognized and 
classifi ed _______ as a disease process for the fi rst 
time.   

6. You are caring for a critical trauma victim in the 
remote wilderness. The patient needs a lifesaving 
skill performed immediately, but you are unable 
to contact a medical control physician to obtain a 
verbal order. What should you do? 

   

  7. Online medical oversight occurs with real-time 
consultation from a physician (or approved  designee) 
via telephone, two-way radio, satellite, or other 
device to permit two-way interaction.  

 True   

 False      

  8. What is the purpose of quality improvement?  

  a. To fi nd the best practices and implement them   .

  b. To motivate employees to follow standards out 
of fear of losing their jobs   .

c. To determine which employees are best and 
reward them accordingly   .

d. To identify mistakes and initiate discipline.      

9. In the 1950s, Dr. Peter Safar researched mouth- 
to-mouth resuscitation.  

 True   

 False        

Need to Know

 The following represent the Key Objectives of 
Chapter 1:  

  1.  Identify the attributes and behaviors required of 
an EMS professional.  

 The 1998 National Standard Paramedic Curriculum 
lists critical professional behaviors expected of para-
medic practitioners, including:  

•  Integrity   

•  Empathy   

•  Self-motivation   

•  Appropriate appearance and personal hygiene   

•  Self-confi dence   

•  Good written and verbal communication skills   

•  Effective time management   

•  Teamwork and diplomacy   

•  Respect   

•  Patient advocacy   

•  Careful delivery of services      

  2.  Describe EMS as a single component of the entire 
health-care system, and explain why we must 
work as a team to better serve patients.  

 The EMS system is but one part of the continuum 
of health care. Our role is an important one—people 
call for our services when they believe they have a 
serious medical emergency. We respond to their 
request, assess the situation, and implement initial 
care. We transport the patient safely to a medical 
facility, where a team of nurses, health professionals, 
and physicians assume the responsibility of medical 
care that we began in the fi eld. Often, the care that 
the emergency team provides is transferred to other 
health professionals, such as those who work in sur-
gery, critical care, medical-surgical fl oors, rehabilita-
tion, and primary care. It is important to remember 
that the care we provide to patients can impact the 
care and events further down the health-care chain.   

  3.  Describe the levels of providers that make up the 
EMS profession.  

 There are two broad categories of prehospital care 
practitioners.  Basic life support (BLS) level providers  
include emergency medical responders and emer-
gency medical technicians. They are trained to 
provide a basic level of patient care, including 
patient assessment, airway control and breathing 
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management with basic airway adjuncts, bleeding 
control, trauma management, CPR, and automatic 
external defi brillators (AEDs). In many states, EMTs 
are trained to administer certain medications, includ-
ing oxygen, glucose, and activated charcoal, and to 
assist patients in administering their own medica-
tions.    Advanced life support  (ALS) level providers 
perform all the skills of a basic-level provider. Addi-
tionally, advanced EMTs and paramedics are trained 
to perform more invasive procedures such as intra-
venous therapy, advanced airway control, and elec-
trical therapy, and can administer many more 
 medications than the BLS provider. A paramedic’s 
training can require over 1,000 hours to complete, 
compared with the EMT-Basic at 120 hours.   

  4.  Describe the historical milestones that have shaped 
and defi ned the EMS profession.  

 The history of EMS development in the United States 
is relatively brief compared with other medical pro-
fessionals, such as physicians and nurses. However, 
much has been accomplished during its short exis-
tence. A summary of EMS history, as detailed in 
the 1996  EMS Agenda for the Future,  is found in 
 Table 1-1 . Note that the pace of development increa-
ses as the time line approaches the current day.

     5.  Describe the role you play in shaping the future of 
the EMS profession.  

 The EMS profession continues to develop opportu-
nities for career and growth. Where will you fi t 

Date Event

1500 BC The Good Samaritan aids an injured traveler alongside the road.

Romans and Greeks use chariots to transport injured soldiers off the battlefi eld.

1797 Baron Dominique-Jean Larrey, chief physician in Napoleon’s army, institutes the fi rst prehospital system designed to 

triage and transport the injured from the fi eld to aid stations.

1862 Ambulances developed by Dr. Jonathan Letterman are authorized by General McClellan during the Civil War to transport 

Union soldiers off the battlefi eld.

1865 Cincinnati General Hospital begins the fi rst civilian ambulance service. New York City follows in 1869.

1928 The fi rst Rescue Squad begins service in Roanoke, Virginia.

1958 Dr. Peter Safar demonstrates mouth-to-mouth resuscitation is superior to other methods of ventilation.

1960 CPR is shown to be effective.

1966 The National Academy of Sciences publishes “Accidental Death and Disability: The Neglected Disease of Modern Society.”

1967 Dr. Frank Pantridge describes fi eld resuscitation techniques in the British journal Lancet.

1967 Dr. Eugene Nagel trains fi refi ghters as paramedics in Miami, Florida.

1968 9-1-1 is designated as the national emergency phone number.

1969 The NHTSA publishes the fi rst national standard curriculum for training emergency medical technicians.

1970 The NREMT is organized.

1973 The EMS Systems Act is developed. It is funded in 1974 by President Ford.

1973 The Star of Life is developed by NHTSA.

1974 KKK-specifi cations for ambulances are developed by the GSA.

1984 EMS-C (EMS for children) funding is enacted.

1994 The NREMT begins the EMS Practice Blueprint.

1996 EMS Agenda for the Future is released.

1998 EMS Education Agenda for the Future: A System’s Approach is published.

2005 The National EMS Workforce Initiative begins.

  TABLE 1-1  Summary of EMS History     
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FIGURE 1-3  Other Emergency Symbols.   ( a ) The Green 

Cross. ( b)  The European Red Cross. ( c)  The Middle Eastern 

Red Crescent.   

(a)

(b)

(c)

in—practitioner, supervisor, educator, researcher? 
Perhaps you will use your paramedic skills as a 
 fi refi ghter, or apply your training or experience to 
becoming a nurse, physician assistant, or other 
health-care professional. No matter what you do, 
remember to keep your eye on the ball: an EMS 
professional has the interests of the patient fi rst.      

 Need to Do 

 There are no psychomotor skills that directly support 
this chapter content.   

 Connections   

  Box 1-3, Major Milestones of National Impact, 
in Chapter 1 of the textbook summarizes EMS 
developments in the United States.   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

  Star of Life  Did you know that the six points of 
the Star of Life ( Figure 1-2 ) represent the different 
phases of EMS response? They are  

  a. Detection       d. Care on scene 

  b. Reporting e. Care en route

     c. Response     f . Transfer of care   

Detection

Reporting

Response

On-scene care

Care during

transport

Transfer to 

definitive care

FIGURE 1-2  The Star of Life was designated as the symbol 

for EMS in 1977.   

       Other Emblems  Although the Star of Life is strongly 
associated with prehospital care today, other 
emblems have been used in the past to indicate that 
emergency care was available, such as the Green 
Cross ( Figure 1-3a ). In other parts of the world, 
other symbols of EMS include the Red Cross in 
Europe (Figure 1-3b) and the Red Crescent in the 
Middle East ( Figure 1-3c ).       

The Drug Box

 There are no specifi c drugs related to this chapter 
 content.     

 Reference  

 1. National Highway Traffi c Safety Administration. 
EMS Agenda for the Future.  Washington, DC: US 
Department of Transportation, 1996. Publication DOT 
HS 808 441.    
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 Answers   

 Are You Ready?   

  1. The year 1966 saw the release of “Accidental Death and 
Disability: The Neglected Disease of Modern Society,” 
published by the National Academy of Sciences. In that 
year, 50,894 people died on American highways, trans-
lating to a rate of 5.497 deaths per million miles driven. 
If you had arrived on the scene of this vehicle crash, 
you would probably have had to wait until someone 
else drove by to tell that driver to go to the nearest pay 
phone and call for help using a local seven-digit tele-
phone number. Although it may have been possible that 
some type of emergency ambulance was available, it is 
more likely that the police and fi re department would 
work with the local funeral home to extricate and trans-
port the victims. Little or no prehospital care would 
have been provided; it would be unlikely that a back-
board or cervical collar would be used. The victims 
would be quickly driven to the closest hospital, which 
may or may not have had the appropriately trained 
personnel on-site to treat the victims.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Compared to 1966, the fatality rate fell to 1.48 deaths 
per million miles driven in 2003, for a total of 42,643 
deaths. In addition to the prenotifi cation by the onboard 
computer, it is likely that you would be contacting the 
authorities by using a cellular telephone to dial 9-1-1. 
Trained paramedics and/or EMTs would work with 
 fi refi ghters and police offi cers to extricate the victims, 
provide initial treatment to manage any life-threatening 
injuries, and transport them to the nearest trauma  center, 
where a specially trained trauma team would quickly 
evaluate and further manage their injuries. It is likely 
that an air medical unit would be utilized for longer-
distance transports and cases in which extrication is 
delayed. 

   Compare this scenario to that in the chapter-opening 
case. In the 40 years between the two fi ctitious events, 
much has happened in the technology of automobiles, 
highway construction, and prehospital care that optimizes 
the long-term survival of crash victims.      

 Test Yourself   

  1. The formation of the Highway Safety Bureau 

 With passage of the Highway Safety Act in 1966, the 
National Highway Traffi c Safety Agency and the National 
Traffi c Safety Agency were combined to form the Highway 
Safety Bureau within the Federal Highway Administra-
tion of the Department of Transportation.   

  2. d 

 Generally, the certifi cation process indicates that you 
are competent to do the job, but it does not give you 
permission to do the job. Licensure gives you permission 
to do the job while working for a provider. However, the 
actual defi nition of each term may vary from state to 
state. Each jurisdiction that grants permission to function 
as a paramedic will have specifi c terminology, and you 
bear the responsibility to understand what this means 
and how it impacts you as a professional.   

  3. False 

 In 1968, AT&T designated 9-1-1 as the national emer-
gency phone number.   

  4. There is a lack of research on EMS practices. 

 There is surprisingly little actual research on EMS prac-
tices, so there is not a lot of information to draw upon 
to design treatment guidelines. While there will always 
be some who resist change, most EMS providers wish 
to move the fi eld forward. There is federal support, and 
several national entities are lobbying for EMS research.   

  5. Trauma 

 In 1966, the National Academy of Sciences–National 
Research Council (NAS-NRC) published a report enti-
tled “Accidental Death and Disability: The Neglected 
Disease of Modern Society,” known as the “White 
Paper.” For the fi rst time trauma was offi cially recog-
nized and classifi ed as a disease process. Once the 
majority of the medical scientists began thinking of acci-
dents as a form of disease, proven clinical and public 
health models of management could be applied to help 
“cure” the disease. This represented a huge step forward 
in the progress of treating injuries as well as illness.   

  6. Perform the skill and document why you did so without 
a verbal order. 

 You should perform the lifesaving skill without online 
medical direction and then document why you did so. 
Not performing the skill or waiting until you establish 
medical direction could result in the loss of life.   

  7. True 

 Online medical direction is achieved when real-time 
consultation occurs between the prehospital provider 
and the doctor or their approved designee.   

  8. a 

 The purpose of quality improvement is to fi nd the best 
practices and implement them. It should never be used 
to target, scare, or discipline employees.   

  9. True 

 Dr. Peter Safar researched mouth-to-mouth breathing 
in the 1950s. At this time, he did not research chest 
decompression, epinephrine administration, or spinal 
immobilization.         
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     The Well-Being of 
the Paramedic  

Are You Ready?

 It’s 8 a.m., and the fi rehouse is humming with activity. 
You have just fi nished stocking the medic unit when 
your stomach gives one of those growls that says, 
“Hey! Feed me!” You make your way to the kitchen, 
where you spy a big plate of donuts that were brought 
in by one of the fi refi ghters. Simultaneously, another 
fi refi ghter places a bowl of fresh fruit on the table next 
to the donuts.  

   1. Which food would you pick? Why? Provide an 
answer that relates to the food pyramid.  

 

 

 

Active Learning

   1. What Is Your Body Mass Index?  

 One method used to determine if an individual is 
overweight or obese is by calculating that 
individual’s body mass index (BMI). The BMI is 
calculated mathematically by comparing the 
individual’s height in inches to the individual’s 
weight in pounds. The actual mathematical equation 
uses kilograms and meters to perform the calculation, 
but tables have been converted for use in the United 
States as well.  Table 2-1  is the BMI chart used by 
the National Institutes of Health (NIH). An expert 
panel convened by the National Heart, Lung, and 
Blood Institute (NHLBI) in cooperation with the 
National Institute of Diabetes and Digestive and 
Kidney Diseases (NIDDK), both part of the NIH, 
identifi ed  overweight  as a BMI of 25–29.9 and 
obesity  as a BMI of 30 or greater. Remember, 
overweight and obesity are not mutually exclusive, 
since people who are obese are also overweight. 
Defi ning overweight as a BMI of 25 or greater is 
consistent with the recommendations of the World 
Health Organization and most other countries. 
  Calculating BMI is simple, quick, and inex-
pensive, but it does have limitations. One problem 
with using BMI as a measurement tool is that very 
muscular people may fall into the “overweight” 
category, even though they are actually healthy 
and fi t. Another problem with using BMI is that 
people who have lost muscle mass, such as the 
elderly, may be in the “healthy weight” category 
according to their BMI, although they actually 
have reduced nutritional reserves. BMI, therefore, 
is useful as a general guideline to monitor trends, 
but by itself is not diagnostic of an individual’s 
health status.

1
 

2
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  The National Heart, Lung, and Blood Insti-
tute, which is a part of the Department of Health 
and Human Services and the NIH, maintains an 
online resource for calculating BMI. Go to  www.
nhlbisupport.com/bmi/bmicalc.htm  to see this 
and fi nd other information from the Obesity 
 Education Initiative section of their website at 
 www.nhlbi.nih.gov/about/oei/index.htm .   

   2. Feel the Beat  

 You should try to achieve your  target heart rate 
  during exercise. The target heart rate is 60%–80% 
of the maximum rate the heart can tolerate during 
physical activity. These rates vary according to age 
and baseline activity level; there are several target 
rate calculators online, including one that can be 
found at the Mayo Clinic website  www.mayoclinic.
com/health/target-heart-rate/SM00083 .   

   3. Eat Right  

 Managing your dietary intake does not have to be 
diffi cult or distasteful. As long as you keep in 
mind how to distribute your fat and caloric intake, 
eating healthy can be fun—and tasty! Learn more 
about the food pyramid at the government web-
site  www.mypyramid.gov  ( Figure 2-1 ). Enter 
the information requested under “My Pyramid 
Plan,” and look at a recommended food pyramid 
customized for your age and exercise regimen. 
You can even track your own pyramid at  www.
mypyramidtracker.gov/ .

      4. Get Fit  

 The same site ( www.mypyramidtracker.gov/ ) also 
has a physical activity tracker. Register fi rst, and 
then use it to keep track of your progress.   

TABLE 2-1 Body Mass Index (BMI) Table

To use the table, find the appropriate height in the left-hand column labeled “Height.” Move across to a given weight. The number 

at the top of the column is the BMI at that height and weight. Pounds have been rounded off.

Normal Overweight Obese

Extreme

Obesity

BMI  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40

58  91  96 100 105 110 115 119 124 129 134 138 143 148 153 158 162 167 172 177 181 186 191

59  94  99 104 109 114 119 124 128 133 138 143 148 153 158 163 168 173 178 183 188 193 198

60  97 102 107 112 118 123 128 133 138 143 148 153 158 163 168 174 179 184 189 194 199 204

61 100 106 111 116 122 127 132 137 143 148 153 158 164 169 174 180 185 190 195 201 206 211

62 104 109 115 120 126 131 136 142 147 153 158 164 169 175 180 186 191 196 202 207 213 218

63 107 113 118 124 130 135 141 146 152 158 163 169 175 180 186 191 197 203 208 214 220 225

64 110 116 122 128 134 140 145 151 157 163 169 174 180 186 192 197 204 209 215 221 227 232

65 114 120 126 132 138 144 150 156 162 168 174 180 186 192 198 204 210 216 222 228 234 240

66 118 124 130 136 142 148 155 161 167 173 179 186 192 198 204 210 216 223 229 235 241 247

67 121 127 134 140 146 153 159 166 172 178 185 191 198 204 211 217 223 230 236 242 249 255

68 125 131 138 144 151 158 164 171 177 184 190 197 204 210 216 223 230 236 243 249 256 262

69 128 135 142 149 155 162 169 176 182 189 196 203 210 216 223 230 236 243 250 257 263 270

70 132 139 146 153 160 167 174 181 188 195 202 209 216 222 229 236 243 250 257 264 271 278

71 136 143 150 157 165 172 179 186 193 200 208 215 222 229 236 243 250 257 265 272 279 286

72 140 147 154 162 169 177 184 191 199 206 213 221 228 235 242 250 258 265 272 279 287 294

73 144 151 159 166 174 182 189 197 204 212 219 227 235 242 250 257 265 272 280 288 295 302

74 148 155 163 171 179 186 194 202 210 218 225 233 241 249 256 264 272 280 287 295 303 311

75 152 160 168 176 184 192 200 208 216 224 232 240 248 256 264 272 279 287 295 303 311 319

76 156 164 172 180 189 197 205 213 221 230 238 246 254 263 271 279 287 295 304 312 320 328
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One size doesn't fit all
USDA’s new MyPyramid symbolizes a personalized approach to healthy eating and physical activity.
The symbol has been designed to be simple. It has been developed to remind consumers to make
healthy food choices and to be active every day. The different parts of the symbol are described below.

Anatomy of MyPyramid

Activity
Activity is represented by the steps
and the person climbing them, as a
reminder of the importance of daily
physical activity.

Moderation
Moderation is represented by the
narrowing of each food group from
bottom to top. The wider base stands
for foods with little or no solid fats or
added sugars. These should be
selected more often. The narrower
top area stands for foods containing
more added sugars and solid fats.
The more active you are, the more of
these foods can fit into your diet.

Personalization
Personalization is shown by the
person on the steps and the slogan.

Proportionality
Proportionality is shown by the different
widths of the food group bands. The
widths suggest how much food a person
should choose from each group. The
widths are just a general guide, not exact
proportions. 

Variety
Variety is symbolized by the 6 color bands
representing the 5 food groups of the
Pyramid and oils. This illustrates that
foods from all groups are needed each
day for good health.

Gradual Improvement
Gradual improvement is encouraged by the
slogan. It suggests that individuals can
benefit from taking small steps to improve
their diet and lifestyle each day.

   5. Physical Activity Levels  

 What exactly is moderate physical activity, and 
what constitutes vigorous physical activity? At 
this point, you’ve probably got the message: 
Exercise will go a long way in promoting long-
term health and wellness. You may wonder, then, 
just what  exactly  constitutes “moderate” and 
“vigorous” physical activity? Well, the Centers 
for Disease  Control and Prevention provides 
examples of exercise and other activities that 
will help you keep fi t.  Table 2-2  is a partial list 
of such activities. Do any of these examples 
interest you? 

  You can download the entire list at the 
 following Web link:  www.cdc.gov/nccdphp/dnpa/
physical/pdf/PA_Intensity_table_2_1.pdf .     

You Are There: Reality-Based Cases

 Case 1 

 It has been a busy day—drills and a few EMS calls 
made the morning fl y by. Lunch was served about an 

hour ago, and now your partner shows you that he has 
a copy of the latest hit movie on DVD. Meanwhile, it’s 
time for your daily workout routine.   

  1.  What will you do?  

 

 

 

 

  The shift continues, and it’s 11 p.m. The dishes 
are put away, and the station is quiet. You’re feel-
ing a little tired, but you have a lot on your mind, 
and you’re in the middle of a good book that is 
“calling” you.   

  2.  Should you stay up?    

 

 

 

       

FIGURE 2-1  The Food Guide Pyramid can help you make nutritious eating choices. 
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TABLE 2-2 Examples of Moderate and Vigorous Activities

Moderate Activity

3.0–6.0 METs*

(3.5–7 kcal/min)

Vigorous Activity

Greater Than 6.0 METs

(more than 7 kcal/min)

Walking at a moderate or brisk pace of 3–4.5 mph on a level 

surface inside or outside, such as 

• Walking to class, work, or the store

• Walking for pleasure

• Walking the dog

• Walking as a break from work

Walking downstairs or down a hill

Hiking

Roller skating or in-line skating at a leisurely pace

Race walking and aerobic walking—5 mph or faster 

Jogging or running 

Walking and climbing briskly up a hill 

Backpacking 

Mountain climbing, rock climbing

Roller skating or in-line skating at a brisk pace 

Bicycling 5–9 mph, level terrain, or with few hills 

Stationary bicycling—using moderate effort 

Bicycling more than 10 mph or bicycling on steep uphill terrain 

Stationary bicycling—using vigorous effort 

Aerobic dancing—high impact 

Water aerobics 

Aerobic dancing—high impact 

Step aerobics 

Water jogging 

Teaching an aerobic dance class 

Calisthenics—light 

Yoga 

Gymnastics 

General home exercises, light or moderate effort, getting up and 

down from the fl oor 

Jumping on a trampoline 

Using a stair climber machine at a light-to-moderate pace

Calisthenics—push-ups, pull-ups, vigorous effort 

Karate, judo, tae kwon do, jujitsu 

Jumping rope 

Performing jumping jacks 

Using a stair climber machine at a fast pace

Weight training and bodybuilding using free weights, Nautilus- 

or Universal-type weights 

Circuit weight training 

Boxing—punching bag Boxing—in the ring, sparring 

Wrestling—competitive 

Ballroom dancing 

Line dancing 

Square dancing 

Folk dancing 

Modern dancing, disco 

Professional ballroom dancing—energetically 

Square dancing—energetically 

Folk dancing—energetically 

Clogging 

Table tennis—competitive 

Tennis—doubles 

Tennis—singles 

Wheelchair tennis 

Golf, wheeling or carrying clubs 

Softball—fast pitch or slow pitch 

Basketball—shooting baskets 

Coaching children’s or adults’ sports 

Most competitive sports 

Football 

Basketball 

Soccer

Rugby

Kickball

Lacrosse

*METs ⴝ metabolic equivalents.
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Test Yourself

1. You have achieved a high level of wellness if you   

a. have taken all necessary precautions to avoid 
becoming sick or injured, thus maintaining 
excellent physical health.   

b. have learned to balance all aspects of life, includ-
ing the intellectual, emotional, and social areas.   

c. have learned to remain calm, focused, and 
capable of critical decision-making even under 
stressful situations.   

d. are capable of working long hours under physi-
cally demanding conditions any time of the 
day or night.     

 2. Any substance that is capable of causing a disease 
is called a(n)   

 a. pathogen.   

b. virus.  

c. bacteria.   

d. infection.     

3. Which of the following statements about tobacco 
use is correct?  

a. Chewing tobacco is a good alternative to smok-
ing, since there is no inhalation of smoke 
involved.   

b. Secondhand smoke is almost as dangerous as 
inhaled smoke.   

c. Five years after quitting smoking, a person’s 
risk of heart disease and stroke is similar to 
that for someone who has never smoked.   

d. Smokers have a higher risk for stomach, esopha-
geal, pancreatic, bladder, and cervical cancer.     

4. A 35-year-old patient has some concerns about the 
impact of nicotine on his health. His parents still 
smoke, and when he visits them it’s hard 
to  resist the temptation, and he’s worried about the 
secondhand smoke. Name three things he can  
suggest to his parents to help them quit smoking. 

5. Name the fi ve risk factors that account for approxi-
mately 75% of all cancers. 

  6. The spiritual dimension of wellness involves having 
satisfying relationships and interacting well with 
others, and includes an appreciation for diversity.

   True   

 False    

Scenario:  You are concerned about a fellow para-
medic with whom you work on the night shift. She 
has been increasingly irritable and has put on some 
weight. Even more alarming, she has been clumsy 
lately and has had a number of minor accidents at 
work.   

  7. You should fi rst suspect   

  a. alcoholism.   

  b. stress from fatigue.   

  c. bipolar depression.   

  d. drug use.     

 8. You should advise your coworker to   

a. act professionally or you’ll report her.   

  b. go for psychiatric therapy.   

  c. change to a shorter day shift.   

  d. drink more coffee or caffeinated soda.     

 9. A career in EMS is more stressful than many other 
careers, and paramedics are affected by a high 
level of stress.   

 True   

 False     

10. It may be possible to lower your risk of heart dis-
ease and some forms of cancer by eating a diet that 
is high in  

  a. lean protein like poultry and fi sh.   

  b. low-fat milk, yogurt, and cheese.   

  c. high-fi ber grain products, fruits, and vegeta-
bles.   

  d. organic produce and free-range meats.      

11. The development of skill-related fi tness is of prime 
importance for paramedics.   

 True   

 False     

12. Which of the following is the most constructive 
way to fulfi ll your responsibility to encourage pub-
lic wellness?   

  a. Provide a positive example by improving and 
maintaining your own wellness.   

  b. Lecture all your emergency patients on the 
importance of not smoking.   

  c. Call attention to the weight of any obese 
patients and talk to them about dieting.   

  d. Volunteer to give public health lectures when-
ever you are not working.     



Chapter 2 The Well-Being of the Paramedic 15

 13. Name four of the six job conditions identifi ed by 
the National Institute for Occupational Safety and 
Health (NIOSH) as the leading causes of stress in 
the workplace. 

  

    

14. Briefl y describe how you would handle a terminal 
patient who is nonviolent but verbally lashes out 
at you with anger and hostility. 

  

      

Need to Know

 The following represent the Key Objectives of Chapter 2:  
  1. Identify the individual responsibilities of a para-

medic in promoting, modeling, and maintaining 
wellness. 

 As a paramedic, you are responsible for being 
both physically and psychologically healthy, not 
only to yourself, but to your patients and cowork-
ers. The EMS profession is demanding. You must 
be able to make choices in both your professional 
and personal lives that will promote a long-term 
state of health that will permit you to function at 
your best.   

  2.  Explain how behavior choices prevent wellness 
and how to avoid negative behaviors.  

 The EMS profession does not always lend itself well 
to promoting good behaviors that promote wellness. 
Long hours, little sleep, poor eating habits, little 
chance for exercise, and a stress-fi lled environment 
all contribute to less than optimal health. Under-
standing that these challenges exist can help you 
choose behaviors that promote a healthier lifestyle, 
such as eating sensibly, exercising, not smoking, and 
reducing intake of alcohol and caffeine.   

  3.  Describe behaviors that promote wellness, and 
explain how you can build them into your life-
style.  

 Being keenly aware of your cardiovascular health 
will help shape your decisions about what you eat 
and drink, and whether you smoke and exercise. 
Reduce your chance of cancer through smoking 
cessation, exercise, and a healthy diet. Try to 
achieve a high level of wellness—integrate the 
physical, intellectual, and emotional aspects of a 
healthy lifestyle.   

 4.  Describe appropriate management strategies for 
dealing with the stress inherent in the EMS pro-
fession.  

 Working in the EMS profession can be stressful. 
It is what you do with excess stress that is impor-
tant to understand. First, recognize the general 
signs of stress, such as headache, sleep distur-
bances, diffi culty concentrating, short temper, 
and upset stomach. Second, learn to “calm” both 
the external and internal environments. Eat right, 
exercise, and sleep enough so that you can phys-
ically manage stress well. Limit stimulants like 
caffeine. Learn relaxation and time management 
techniques. Build time into your schedule to 
relax and exercise. Third, be positive. Being pro-
active about recognizing and managing excess 
stress allows you to have more control over the 
situation than just allowing it to happen. Finally, 
seek help if you need to. Talking to a trusted 
individual about an event or stressor can help 
you sort out your emotions, and the individual 
can be a sounding board for your thoughts.      

 Need to Do 

 There are no psychomotor skills that directly support 
this chapter content.   

Connections   

  The Centers for Disease Control and Prevention 
(CDC), located in Atlanta, Georgia, is an excel-
lent resource. Many health-care personnel think 
of the CDC as the agency that assists in the man-
agement of contagious diseases such as measles 
or smallpox. However, the CDC is much more 
than that—it is the principal agency in the 
United States government for protecting the 
health and safety of all Americans and for pro-
viding essential human services. The CDC is 
involved in a wide range of population-based 
health issues, including overall health issues 
such as smoking and obesity. The main Web 
page is  www.cdc.gov .   

  The American Dietetic Association is the 
nation’s largest organization of food and nutri-
tion professionals. There is also a wealth of 
information on its website,  www.eatright.org .   

  The American Heart Association has resources to 
help support healthy living. Its Healthy Lifestyle 
Web page is  www.americanheart.org/presenter.
jhtml?identifi erⴝ1200009 .   
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  The President’s Council on Physical Fitness and 
Sports has a resource page,  www.fi tness.gov . 
The site contains links to publications and 
health fi tness organizations. For tips on strength-
ening your back for lifting, try the American 
Academy of Orthopaedic Surgeons website 
for some valuable information:  http://orthoinfo.
aaos.org/fact/thr_report.cfm?Thread_ID=17 . For 
knee strengthening, try  www.chiroweb.com/
archives/23/13/14.html . Of course, there are 
many resources on the Web—do a search!   

  Link to the companion  DVD  for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

    Exercise for Your Career  The adage of “An 
ounce of prevention is worth a pound of cure” 
most certainly applies to the job of the para-
medic. Too often EMS providers are forced from 
their jobs because of injuries, especially to the 
back and knees. To help minimize your chances 
of getting hurt, try both a combination of isomet-
ric and isotonic exercises:

 a.  Isometric  exercises are ones that tighten your 
muscles but don’t move them through a wide 
range of motion. Examples include abdominal 
muscle contractions (“crunches”) during modi-
fi ed sit-ups, which help strengthen both the 
abdominal and back muscles; and arm and leg 
reaches that can strengthen back, buttock, and 
leg muscles.   

  b.  Isotonic  exercises move the muscle group 
through a full range of motion, with strengthen-
ing occurring at the beginning and end of each 
motion. Lifting with simple weights is an iso-
tonic exercise.    

c. Aerobic  exercises help to increase endurance of 
not only your muscles, but also your cardiovas-
cular system. Walking, jogging, running, and 
swimming are classic examples of aerobic exer-
cise, but simply walking up one or two fl ights of 
stairs rather than taking the elevator will help 
build your aerobic fi tness.   Exercise in modera-
tion and regularly—several times a week. Alter-
nating between different types of exercises will 
keep it interesting and fun.   

  Exercise on the Run Having a busy shift or not 
working at a fi xed station does not necessarily 
mean that you can’t exercise. Having a small set of 
weights or specially made rubber resistance bands 
in the ambulance will make it convenient to do a 

small workout. If the ambulance is parked at a 
standby location, getting out to stretch your mus-
cles and walking briskly for a few minutes will 
contribute to a healthier heart.     

The Drug Box

 There are no specifi c drugs related to this chapter con-
tent.     

Reference

 1. “BMI-Body Mass Index.” www.cdc.gov/nccdphp/dnpa/
adult_bmi/about_adult_BMI.htm (August 26, 2006).
accessed.

 Answers   

 Are You Ready?   

  1. Although the donuts would certainly be tempting, the fruit 
is your better bet. The donuts have a high calorie and fat 
count, both of which can unbalance the food pyramid very 
quickly. Additionally the natural sweetness in fruit comes 
in the form of sugars that are much easier to digest.     

 You Are There: Reality-Based Cases   

 1. You know you  should  do your workout routine, but you 
may  want  to watch the movie with your crew. This 
dilemma is easily solved, though. Either ask your partner 
to delay the start of the movie until you’re done exercising, 
or exercise after the movie. Avoid  not  exercising though!   

  2. If you have the opportunity to get some rest during 
your shift, you should do so. Fatigue can be a factor 
in making a mistake in clinical judgment, as well as 
compromising your overall physical health. Rest when 
you can!     
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 Test Yourself   

  1. b 

 Being healthy is much more than just not being sick or 
injured. A high level of wellness involves maintaining 
quality in your life. To achieve this requires balance in 
all aspects of life including the physical, intellectual, 
emotional, environmental, social, spiritual, and occupa-
tional areas.   

  2. a 

 A pathogen is any substance (protein, bacteria, virus, 
etc.) that is capable of causing a disease.   

  3. d 

 Smoking has been identifi ed as a risk factor not only for 
lung cancer, but for stomach, esophageal, pancreatic, 
bladder, and cervical cancer as well. Smokeless tobacco 
users are also at risk for cancer. Secondhand smoke has 
twice the tar and nicotine, almost three times the carbon 
monoxide, and three times the ammonia of the inhaled 
smoke. A smoker’s risk of heart disease and stroke is 
not similar to that of a person who has never smoked 
until 15 years after the smoker has quit.   

  4. Any three of the following: set a quit date; get rid of all 
cigarettes and ashtrays; do not let people smoke in their 
home, car, or place of work; avoid social situations where 
they might be tempted to smoke; try to distract them from 
urges to smoke; use substitute behaviors like exercising, 
reading, or socializing; calculate the dollar amount that 
would be spent on smoking in one year and instead use 
the money saved to plan a celebration or vacation on the 
1-year anniversary of quitting; use the nicotine patch, 
nicotine gum, nicotine inhaler, or nicotine nasal spray.   

  5. Tobacco use, non-nutritious diet, infectious diseases, 
chemical exposure, and radiation exposure. 

 Risk factors for cancer include tobacco use (smoking 
and chewing), non-nutritious diet, infectious diseases, 
chemical exposure, and radiation exposure. These fi ve 
risk factors account for approximately 75% of all can-
cers. Approximately one-third of all cancer deaths are 
related to lack of physical activity and unhealthy diet.   

  6. False 

 Having satisfying relationships and interacting well 
with others is what the social dimension of wellness 
involves. It includes an appreciation for diversity.   

  7. b 

 Stress and fatigue have been associated with poorer 
 perceived general health, increased injury rates, more ill-
ness or increased mortality, and unhealthy weight gain.   

  8. c 

 Shift work has been shown to be associated with hyper-
tension, cardiovascular disease, obesity, increased 

triglycerides, impaired glucose tolerance, increased sleep 
disorders, an increased risk of accidents, greater use of 
health-care services, interference of social life and social 
problems, and increased psychological problems.   

  9. True 

 Even though a career in EMS is more stressful than 
many other careers, many paramedics do not believe 
they are affected by a high level of stress. This is 
called unrealistic optimism. Unrealistic optimism can 
lead to an inability to assess problems (because of a 
lack of awareness of them) and an inability to cope 
effectively with them.   

  10. c 

 Fruits and vegetables provide essential vitamins and 
minerals and fi ber associated with good health. Low-
fat diets rich in fi ber-containing grain products, fruits, 
and vegetables may reduce the risk of heart disease 
and some types of cancer. Milk products provide pro-
tein, vitamins, and minerals and are the best source of 
calcium.   

  11. False 

 Of prime importance for the paramedic is the develop-
ment of health-related fi tness. Skill-related fi tness 
includes many components involved with athletic per-
formance.   

  12. a 

 As a paramedic, you also have the responsibility of 
encouraging wellness in the public through education 
and by example. As individuals approach you for infor-
mation about healthy living, you will be provided the 
opportunity to encourage wellness through education. It 
is important to maintain a list of wellness and commu-
nity resources that, when the opportunity arises during 
patient interaction, you can pass on to the willing lis-
tener.   

      13. Any four of the following: design of the tasks, manage-
ment style, interpersonal relationships, work roles, 
career concerns, environmental conditions.   

  14. When dealing with the patient, remain calm. Be honest 
about the seriousness of the patient’s condition. Speak 
with hope, avoiding negative statements which may 
exacerbate the patient’s emotional state. 

 Do not make false reassurances or claims that “every-
thing is going to be alright.” Instead, reassure the patient 
that you are providing the best care you can and allow 
the patient to talk and vent his or her feelings. One of 
the most important things you can say in these situa-
tions is “I’m sorry.” If the situation allows, you may give 
the patient some time alone with loved ones so the 
patient can say goodbye in private. Stay close by to pro-
vide support to the family.                
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     Professional Ethics  

Active Learning

           1. Things Aren’t Always What They Seem  
 Making an ethical decision is not as simple as it 
might seem. Consider the following scenario: You 
know a woman who is pregnant and who has had 
eight children already. Three of these children are 
deaf, two are blind, and one is mentally handi-
capped. Additionally, you know that this woman 
has syphilis. Would you recommend that she have 
an abortion? 
  After you have answered the question hon-
estly, consider the following situation:   You are 
given the decision to choose the next president. 
Here are the facts about the three leading candi-
dates:  
 Candidate A associates with crooked politicians 
and consults with astrologers. He’s had two mis-
tresses. He also chain smokes and drinks up to fi ve 
martinis a day.   

 Candidate B was ejected from offi ce twice, sleeps 
until noon, used opium in college, and drinks a 
large amount of whiskey every evening.   

 Candidate C is a decorated war hero. He’s a veg-
etarian, doesn’t smoke, drinks an occasional beer, 
and hasn’t had any extramarital affairs.    

 Who would you choose? 
  Returning to the fi rst scenario, how did you 
come to a decision? Did you use the rules of 
thumb explained in Box 3-4 in Chapter 3 of 
the textbook in order to answer the question? Did 
you apply Iserson’s three-step process for solv-
ing ethical dilemmas in an emergency setting 
( Figure 3-1 )?  

Are You Ready?
 You are helping your partner evaluate a homeless per-
son who is passed out in a bus stop shelter. The patient 
is a woman in her late 40s or early 50s who reeks of 
alcohol. Your partner is unzipping the many layers of 
coats and clothing in order to perform a physical 
examination of the patient. Out of the corner of your 
eye, you notice that a small amount of money falls out 
of one of the patient’s shirt pockets. Before you can 
say anything, your partner picks up the loose bills and 
stuffs them in his pant’s pockets. He does not say any-
thing and continues to evaluate the patient.    1.  What did your partner just do? What will you do? 

Would it make a difference if your partner were 
also a close friend?  
 

 

 

3
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   You may be interested to know that, if you had 
recommended an abortion for the woman in the 
fi rst scenario, Ludwig van Beethoven never would 
have been born. 
  Now, let’s review the second situation about 
choosing the next president. Based on the information 
provided, it would appear that candidate C would 
be the most obvious choice. If you indeed chose 
this person, you would have decided that Adolf 
Hitler would be the next president. Franklin D. 
Roosevelt (candidate A) and Winston Churchill 
(candidate B) would seem less likely to be the best 
candidates, right? If you had known these names 

beforehand, would your choice have been different? 
Why?     

You Are There: Reality-Based Cases

Case 1

  You arrive at the home of an elderly male patient who 
has been badly burned by a scalding hot bath. He has 
experienced fi rst- and second-degree burns to the 
lower half of his body. He has a history of cancer. He 
is crying out in pain, and he begs you to give him 

Step 2: Universalizability Test

Would I want this action performed
in all relevantly similar

circumstances?

Step 1: Impartiality Test

Would I accept the proposed treatment if I
were in the patientʼs situation?

Step 3: Interpersonal Justifiability Test

Can I justify or defend my actions
to others?

Continue with
treatment

YESNO

YESNO

YESNO

Do not
proceed

with
treatment

Do not
proceed

with
treatment

Do not
proceed

with
treatment

FIGURE 3-1 Three-step process for making an ethical decision developed by K. V. Iserson and associates.
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some relief. You measure his blood pressure, and it is 
86/64. Hypotension is a contraindication to the use of 
a narcotic such as morphine sulfate.      1.   How could you approach the ethical dilemma of 

administering the morphine sulfate to this patient?  

 

 

 Case 2 

 An elderly female calls 9-1-1 at 4 a.m. She has had 
chest pain for 2 hours and admits to being “very 
scared.” She is conscious, alert, and able to make an 
informed decision. After determining that the patient 
was “just panicky,” the paramedics do not perform 
a complete or adequate assessment, nor do they 
explain to the patient the risks of not accepting treat-
ment. They have her sign a refusal form and return 
to bed.     1. What are the legal and ethical implications of this 

incident? What should you have done if you had 
been on the call?  
 

 Case 3 

 You and your crew have been resuscitating a 25-year-old 
female who was found in her bedroom by her hus-
band. It appears that she has overdosed on several of 
her medications. No suicide note has been found. 
After 35 minutes of resuscitation, which included 
advanced life support, she is apneic and pulseless, 
with asystole showing on the ECG. Your protocol 
allows you to terminate the resuscitation without 
transporting the patient. The husband is distraught 
and insists that you transport her to the hospital. The 
couple’s two young children are crying while watch-
ing your interactions unfold from across the hallway. 
The husband pleads for you to not leave her here to 
“die in front of her children.”     1. Will you follow protocol or the husband’s wishes? 

Why? 

   

   2. What if the patient was a 75-year-old woman and 
no children were on the scene? Would it make a 
difference in your decision-making process? 

        

 

Test Yourself

1. Ethically, an ambulance should be stationed where 
the majority of the population resides.

 True   

 False      

2. While searching the pocket of an unresponsive patient 
for identifi cation, you fi nd what you consider to be 
an unusually large sum of money. You should

a. tell the police that you may have found “drug 
money.”   

b. document and secure the money for the 
patient.   

 c. apply the money toward the patient’s bill.   

d. return the money to the pocket immediately.      

 3. While performing triage during a mass casualty inci-
dent, you fi nd a small child who is breathing but 
has sustained catastrophic injuries certain to cause 
death. How should you deal with this patient? 

4. While waiting to admit a patient who is experienc-
ing a behavioral emergency, you are asked to 
respond to another call. An EMT-Basic who works 
at the hospital has offered to wait with the patient. 
What should you do? 

 5. The document that relates to the EMT’s standards 
of professional behavior in practice is the EMS 
Code of Morals.

True   

 False      

6. You are told in confi dence by an elderly man that 
he is being abused by his family. It is not a breach 
of confi dentiality to report the alleged abuse.

   True  

  False      

 7. What is the term for the standards by which human 
beings should act as they live and function within 
a society? 

  

    

8. A police offi cer has stopped you for speeding. You 
tell her that you are a paramedic and should only 
receive a warning. This behavior is illegal.   

 True   

 False     
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  9. What is the best way for paramedics to develop 
their ethical problem-solving skills? 

 

     

  10. The set of principles and standards that paramed-
ics use to determine what is right and wrong con-
duct within their profession is called ______. 

Scenario:    You respond to an apartment complex and 
fi nd a very intoxicated 18-year-old patient who has 
attempted to harm himself by cutting his wrists.   

  11. Prior to treating this patient it is best to obtain

    a. family consent.   

  b. informed consent.   

  c. implied consent.   

  d. a court order for treatment.      

  12. If the patient refuses your help you should

    a. treat the patient against his wishes in “good 
faith” because he is incompetent.   

  b. allow the refusal since the patient is not a 
minor.   

  c. wait until a court order is present to avoid the 
possibility of a lawsuit.   

  d. have the patient sign a patient refusal form in 
order to document his wishes.      

  13. The patient tells you he’ll give you $100 if you 
promise not to tell his parents about the intoxica-
tion or the suicide attempt. Ethically, you should

    a. accept his offer and promise to keep his infor-
mation a secret.   

  b. refuse the patient’s offer and notify his parents 
because he is a minor.   

  c. decline his offer and explain that his privacy 
will be respected.   

  d. check with your shift supervisor prior to 
accepting the patient’s offer.    

Scenario:    While at work, you overhear a fellow para-
medic speaking with her husband on the phone about 
a recent motor vehicle crash involving a local city 
offi cial. She is heard discussing a patient’s name and 
his injuries with her husband who is a newspaper 
reporter covering the story.   

  14. The paramedic’s actions are in violation of which 
of the following?

    a. The National EMS Accountability Act   

  b. The Health Insurance Portability and Account-
ability Act   

  c. The duty to act   

  d. Local and state Good Samaritan laws      

  15. Considering all legal and ethical implications, this 
paramedic can divulge a patient’s personal infor-
mation if which of the following occurs?

    a. The information related to the patient came 
from a bystander, not directly from the patient.   

  b. She was given verbal permission from law 
enforcement to discuss the patient’s condi-
tion.   

  c. She was not actually on the call in question 
and therefore is free to discuss the patient’s 
condition.   

  d. She is presented with a valid subpoena under 
a court order to provide information in a 
case.    

Scenario:   You    are called to the home of an elderly 
patient who has been diagnosed with lung cancer. He 
is unresponsive and in a state of severe respiratory 
distress. You determine that the patient needs 
advanced airway management. However, his children 
cannot agree with each other. The man’s daughter 
claims her father wanted to have “everything” done 
medically to save his life. The man’s two sons claim 
their father didn’t want a “breathing tube” or a respi-
rator. Unfortunately, none of the children can produce 
any documentation stating the patient’s wishes or 
desires.     16. In this situation, the best ethical choice for treat-

ment would include which of the following?

    a. Proceeding with any medical treatment 
 necessary under the doctrine of implied 
 consent.   

  b. Searching for an advance directive document 
that can clarify the patient’s wishes.   

  c. Any medical therapy would be considered 
futile and therefore should not be initiated.   

  d. Medical treatment should not proceed until the 
patient’s children can agree on what to do.      

  17. If a living will is found, the daughter’s request to 
do “everything” for her father should be

    a. honored because the patient is unable to pro-
vide actual consent.   

  b. considered, but it cannot supersede a legal 
document.   

  c. formally made in writing with at least one wit-
ness.   

  d. ignored because she is not in the majority 
opinion in the family.    

Scenario:    A patient has been given the incorrect dos-
age of a drug. It is unlikely that the patient will be 
harmed due to this medication error.   
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18. What is the best course of action for a paramedic 
to take in this scenario?

a. Explain to the patient what has happened, doc-
ument the medication error, and advise your 
supervisor and the nurse at the  hospital.   

 b. Medication errors are acceptable as long as the 
patient is not negatively affected.   

 c. Medication errors are not uncommon and usu-
ally require no offi cial documentation.   

 d. If there is no adverse effect on the patient’s well-
being, there is no reason to report the error.      

19. In this situation, an accidental incorrect drug dos-
age could be described as which of the follow-
ing?

    a. An acceptable drug dosage error   

  b. A felony assault with a deadly weapon   

  c. A statistically acceptable deviation from pro-
tocol   

  d. A deviation from a standard of care        

Need to Know

   The following represent the Key Objectives of Chap-
ter 3:

    1. List the ethical characteristics appropriate for an 
EMS professional, and practice them in your per-
sonal and professional lives. 

 A study that surveyed a panel of EMS experts in 
the United Kingdom showed that the top 10 desir-
able attributes of EMS providers were 1 : 

• Honesty   

•  Patient-centered   

•  Caring, empathetic, and values life   

•  Professionalism   

•  Nonjudgmental, nondiscriminatory   

•  Self-aware, recognizing personal responsibili-
ties and limitations   

•  Common sense   

•  Skills and awareness of manual handling and 
health and safety   

•  Awareness of and adherence to national and 
local guidelines and policies   

•  Practical (pragmatic)    

 Together, these behaviors can be taken to represent 
the ethical “code” of the profession. A paramedic 
whose personal moral standards closely mirror the 
professional ethics will fi nd it easier to adhere to 
them.   

  2. Explain the principles described in the EMT Code 
of Ethics. 

 The National Association of Emergency Medical 
Technicians Code of Ethics describes the conduct 
you should adhere to when practicing as a para-
medic. The principles include  

• Save lives, alleviate suffering, and promote 
health.   

 • Strive for quality EMS care for everyone.   

 • Hold all private and personal information con-
fi dential unless required by law to divulge it.   

 • Defi ne and uphold standards of professional 
practice and education.   

 • Uphold the laws that govern the practice of 
EMS care.   

 • Advocate for legislation involving EMS care.   

 • Ensure that EMS care is provided by compe-
tent professionals.   

 • Work cooperatively with other members of the 
health-care continuum.      

  3. Identify the laws, rules, regulations, policies, pro-
cedures, protocols, and standing orders of your 
organization so you can render care in an ethical 
manner. 

 A myriad of rules, policies, and guidelines defi ne 
the scope of practice for the paramedic. Chapter 
4, Legal Issues, in the textbook describes these 
issues in greater detail. For the moment, remem- 
ber that as a professional, you are obligated to 
provide competent care to patients, regardless of 
who they are. Also, patients must consent to 
your care, or refuse it if they are competent to 
do so. Additionally, confi dentiality of your care 
is not only ethical, but it is mandated by laws 
such as the Health Insurance Portability and 
Accountability Act (HIPAA).   

  4. Rehearse ethical dilemma situations with cowork-
ers so you can develop problem-solving abilities to 
use when such situations arise. Remember that 
there are a variety of patient care situations in 
which ethical dilemmas can arise. 

•  Care in a futile situation.  In situations such as 
a cardiac arrest, there are many instances in 
which any further care would be considered 
futile. In these circumstances, systems have 
developed protocols and guidelines to assist 
the paramedic in making the decision to dis-
continue care.   

•   Obligation to provide care . The care that you 
render should always be professional and 
appropriate, regardless of the patient’s race, 
gender, socioeconomic status, and ability to 
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pay. If the patient is combative or violent, you 
must continue to provide care after safety 
issues have been addressed.   

 •  Patient advocacy . Ensure that your patient’s 
health-care rights are protected. This includes 
the right to proper health care, the right to be 
transported to a preferred destination, and the 
right to refuse care if competent to do so.   

•   Paramedic accountability.  You are accountable 
to your patient, the public, medical oversight, 
and the EMS system.   

  • Role as physician extender . You are account-
able in your role as an extension of the physi-
cian in the out-of-hospital arena. This includes 
following both online and off-line (standing 
orders) medical protocols.      

  5. Use problem-solving tools, such as Iserson’s pro-
cess, to help you work through ethical dilemmas. 
These tools will help you to develop a systematic 
and consistent approach to problem solving.

Refer back to Box 3-4 in the textbook for rules of 
thumb to apply when answering an ethical question. 
Remember that your response should be free of emo-
tion, made with reason and logic, and based in fact 
as much as possible, not only on what other people 
think or feel.  Also review Iserson’s three-step process 
to solving ethical dilemmas, which is summarized 
in Box 3-5 in the textbook and illustrated in  Figure 
3-1 . When confronted with an ethical question, ask 
yourself the following three questions:  

•  Would I accept the proposed treatment if I 
were in the patient’s situation? (Impartiality)   

•  Would I want this action performed in all rel-
evantly similar circumstances? (Universality)   

•  Can I justify or defend my actions to others? 
(Interpersonal justifi ability)    

 Answering no to any of these questions should 
stop you from performing that step.      

 Need To Do 

 There are no psychomotor skills that directly 
support this chapter content.   

 Connections   

   The W. Maurice Young Centre for Applied Eth-
ics, located at the University of British Colum-
bia (Canada), maintains a website with resources 

regarding ethics and ethical behavior. A page 
that provides additional guidance in making 
ethical decisions is  www.ethics.ubc.ca/people/
mcdonald/decisions.htm .   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.   

   Ready to try your hand at solving a few ethical 
dilemmas? Look at Problem-Based Learning 
Case 1: The Partner Quandary.     

Street Secrets

  Personal Ethics   Look at every decision you 
make as an EMS professional with a personal 
ethical eye. When confronted with an ethical 
dilemma, ask yourself, “Can I justify my action 
to my parents? My spouse? My children?” If you 
cannot honestly answer the question in the affi r-
mative, rethink your decision-making process 
before you act.     

The Drug Box

 There are no specifi c drugs related to this chapter 
 content.

 Reference  

 1. T. Kilner, “Desirable Attributes of the Ambulance Tech-
nician, Paramedic, and Clinical Supervisor: Findings 
from a Delphi Study.”  Emergency Medicine Journal  21, 
no. 3 (May 2004): 374–78.    

 Answers   

 Are You Ready?   

  1. The scenario, as written, does not have a solid “right” 
or “wrong” answer. It is designed to make you think 
carefully about the situation and your initial reactions. 
Based on your fl eeting observation, what do you think 
happened? Was your partner stealing the patient’s 
money? Was he trying to keep it safe in order to turn 
it in to the hospital staff? It is diffi cult right at this 
moment to fully understand what has happened, and 
your actions will depend on what happens next. If 
your partner did intend to keep the money, would you 
report his actions? What if your partner was in fact a 
close friend of yours? Should that make a difference? 
Would it?     
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 You Are There: Reality-Based Cases 
 As with the scenario you encountered in the Are You 
Ready? section there are no clear-cut answers to each of 
these case studies. Use the questions in this section to 
 formulate further responses to decide what you would do 
in these situations.  

 Case 1 

  1. Address this problem by using Iserson’s approach to 
solving ethical dilemmas in the emergency setting:  

•  Step 1 . Would I accept the proposed treatment if I 
were the patient?   

•   Step 2 . Would I administer the medication to another 
patient under similar circumstances?   

•   Step 3 . Can I justify this action to my medical direc-
tor?      

 Case 2   

  1. Did the paramedic team act in the best interests of the 
patient? Would you be able to apply Iserson’s method 
of making an ethical decision in this situation? What is 
the possibility that a cardiovascular event may be hap-
pening? Answering these questions should allow you to 
make a better ethical decision than this paramedic crew. 
Do you think that this signed refusal form would stand 
up in a court of law?     

 Case 3   

  1. This is an extremely diffi cult situation. On one hand, 
you could simply follow your protocol and stop resus-
citation, and then focus on taking care of the husband 
and children. Would the scene dynamics be conducive 
to this approach? You could decide to move the patient 
out to the ambulance, where you could either transport 
or terminate resuscitation efforts there. Would the fam-
ily then incur additional grief in the hopes of a miracle 
that you know will not occur? If the resuscitation con-
tinues into the emergency department, will you now 
have saddled the family with additional medical bills?   

  2. Did you fi nd yourself making a different decision with 
the change in age? What does that say about your per-
spective on age? Are you comfortable with your deci-
sion?      

 Test Yourself   

  1. True 

 EMS planners base resource allocation upon need. It 
would not be ethical to place an ambulance in a juris-
diction where very few live at the expense of an area 
where the majority of the population resides.   

  2. b 

 Paramedics must live as upstanding citizens with good 
and decent character, often putting their own interests 
behind those of their customers as they assume the role 
of patient advocates.   

  3. You should consider the child unsalvageable and move 
on to other salvageable patients. 

 During a mass casualty incident, triage is used to save 
the greatest number of lives possible. Typically the 

critical (but salvageable) patients are transported fi rst, 
followed by potentially unstable patients, and fi nally 
stable patients. Patients with catastrophic injuries may 
not be treated if their injuries are so resource intensive 
that treating them will result in delayed care of many 
other individuals. These patients are considered unsal-
vageable and are often moved to a secure, private, and 
if possible quiet, location where they die out of the 
view of media, salvageable patients, bystanders, and 
rescuers.   

  4. You should decline the EMT-Basic’s offer and remain 
with your current patient. 

 Legally, leaving a patient with an individual of lesser 
training after initiating care constitutes abandonment.   

  5. False 

 The document that relates to the EMT’s standards of 
professional behavior in practice is the EMS Code of 
Ethics. In order to establish a standard of professional 
behavior in practice, every profession needs an ethical 
code by which it can be measured. Dr. Charles Gillespe 
wrote the EMS Code of Ethics.   

  6. True 

 As strict as the policies and laws are surrounding con-
fi dentiality, there may be occasional situations which 
arise that will require divulging information to fulfi ll 
other laws. An example is for a risk to public health, 
such as with the mandatory reporting of suspected child 
and elder abuse or neglect and domestic violence. In 
this situation, the patient may be at risk for further harm 
if the suspected abuse is not reported.   

  7. Morals 

 Just as the defi nition of ethics relates to both per-
sonal and professional standards, morals relate to 
 societal standards; specifi cally how humans should 
act, either good or bad, as they live and function 
within a society.   

  8. False 

 There is no law against using your profession to talk 
your way out of a ticket. However, this type of behavior 
could be considered unethical. How a paramedic reacts 
in diffi cult situations, even in his or her personal life, 
is always a refl ection on the profession.   

  9. Paramedics should rehearse ethical dilemma situations 
with coworkers so they can begin to develop problem-
solving abilities for times when they occur. 

 Many ethical situations are similar, and a paramedic can 
benefi t from practice scenarios related to such issues as 
termination of resuscitation and determining patient 
competence.   

  10. Ethics 

 The word  ethics  comes to us from the Greek word for 
“character” and relates directly to personal standards 
based on what is right and wrong. For paramedics, eth-
ics is the set of principles and standards that determine 
what is right and wrong conduct within our profes-
sion.   
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  11. b 

 EMS providers must always value the patient’s auton-
omy. Before performing any treatment, explain the pro-
cedure, risks, benefi ts, and alternatives so the patient 
can make an informed decision whether or not to allow 
the procedure. Even though this patient is intoxicated, 
he should be allowed to make his wishes known and to 
participate in his own health-care decisions.   

  12. a 

  Incompetent  means that the patient is not capable of 
making decisions that would represent his or her best 
interest. Testing this ability is not simple and can 
involve lengthy legal proceedings. Generally patients 
under the infl uence of mind-altering substances like 
drugs or alcohol should not be considered competent to 
make appropriate medical decisions.   

  13. c 

 It is unethical to receive money from a patient who is 
not competent or under duress. The patient is not a 
minor by defi nition, and any treatment the patient 
receives while in your care is private and can’t be shared 
with family members without his consent.   

  14. b 

 Confi dentiality is a fundamental legal right of every 
patient. Paramedics who violate this right may be sued 
or face legal charges or disciplinary action. In 1996 the 
United States Congress passed the Health Insurance Por-
tability and Accountability Act (HIPAA). HIPAA details 
strict guidelines for patient privacy for both personal 
and medical information. Violators may be fi ned up to 
$250,000 and/or be imprisoned for up to 10 years for 
the malicious distribution of protected patient informa-
tion.   

  15. d 

 As strict as the policies and laws are surrounding con-
fi dentiality, there may be occasional situations which 
arise that will require divulging information to fulfi ll 
other laws. An example is when subpoenaed under 
court order to provide information in a case. It is crucial 
to be aware of rules, laws, regulations, policies, and pro-
cedures and consult with an attorney when appropriate. 

Remember what is written in the EMS Code: “The Emer-
gency Medical Technician respects and holds in confi -
dence all information of a confi dential nature obtained 
in the course of professional work unless required by 
law to divulge such information.”   

  16. a 

 When the patient is incapable of providing actual con-
sent, the patient may be treated under the doctrine of 
implied consent. Implied consent states that a reason-
able person in a similar situation would likely want 
treatment and would provide consent. In this scenario, 
the family cannot agree on what the man’s wishes are; 
therefore, you must assume the man would want every-
thing done to save his life. Taking extra time to search 
for a document that may not exist or obtaining a court 
order in a reasonable amount of time could be detrimen-
tal to the patient’s health.   

  17. b 

 With the existence of advance directives like Do Not 
Attempt Resuscitation orders and living wills, paramed-
ics must be guided by what the legal documents direct. 
Most diffi culties arise when a patient has expressed his 
or her wishes to someone but has not written them 
down into a legal document. You must have a clear 
understanding ahead of time of the laws in your area 
that govern these situations. Lastly, family input may be 
utilized as a guide although it cannot supersede legal 
documents.   

  18. a 

 All paramedics are accountable to their protocols and 
standing orders. It is their responsibility to know the 
details of these documents so they can follow them at 
a second’s notice in any situation. If a medication error 
occurs, even one without adverse consequences, it must 
be documented and the patient should be made aware 
of the error.   

  19. d 

 If something is not consistent with the standard of care, 
you have an obligation to discuss that with the person 
giving the order so the person understands it is out of 
the normal routine.            
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     Legal Issues  

Are You Ready?

 “Mr. Konovich, can you confi rm that this is your 
patient care record?” The plaintiff’s attorney presents 
a photocopy of a chart to the paramedic. 

 Ron looks at it for a moment. Even though the 
City’s attorney has prepared him for this moment on 
the stand, he feels his heart pounding. Ron has been 
named as one of the paramedics who the patient’s 
family alleges failed to successfully secure the patient’s 
airway during a cardiac arrest, which caused the 
resuscitation effort to be unsuccessful. The family 
seeks fi nancial restitution for the loss of the patient, a 
52-year-old man in the prime of his working life. 

 Ron feels terrible. Even though he is convinced 
that he did nothing wrong, being charged with negli-
gence is diffi cult to handle.  

  1. What will the plaintiff’s attorney need to prove in 
order to win a judgment against the paramedic?  

 

 

 

Active Learning

  1. The Paramedic Said What?  

 Match each of the statements (on page 27) with the 
legal concept most closely related to it.

You Are There: Reality-Based Cases

Case 1 

 Ron reviews the chart he is holding. “Yes Ma’am, this 
is my patient care record.” The attorney asks Ron to 
read out loud several lines of his narrative. The attorney 
then points out the section of the chart that contains 
information about airway management. 

 “Mr. Konovich, would you please summarize what 
is on the chart regarding the patient’s airway?” 

 “I documented that I was unsuccessful at intubat-
ing the patient’s airway after two attempts.” 

 The attorney faces the jury box. “You do not deny 
that you failed at intubating the airway?” 

 “I do not deny that fact. The patient had fea-
tures in his airway that made it very diffi cult to 
 intubate.” 

 “Do you believe that your failure to intubate the 
patient contributed to his death? After all, isn’t 
 securing the airway one of the most important tasks a 
 paramedic must perform during a critical case such as 
cardiac arrest?”  

  1. Which element of the negligence charge is the 
attorney trying to prove with this discussion? If 
you were Ron, how would you prepare yourself 
for this type of encounter? 
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Legal Term Statement Letter Statement

Abandonment a.   “It’s 2 a.m. and Mrs. Smith is calling again? We shouldn’t have to 

respond to these calls!”

Advance directive b.   “I should just write down on the report that the patient was drunk.”

Assault c.   “Sam, I know your parents are not here, but you will still have to 

come with us to see the doctor for your injured arm.”

Battery d.   “I don’t care whether the patient wants to or not, he is going to 

the hospital with me.”

Breach of duty e.   “No one is going to notice a few milligrams of morphine missing, 

right?”

Concurrent medical direction f.    “Hey, we’ve got another call. Let’s leave the patient in the waiting 

room. The triage nurse will see her.”

Criminal law g.   “10-4, I copy the order for a dopamine drip running at 8 

micrograms per kilogram per minute.”

Due process h.   “Mr. Jones, what should we do for your father?”

Duty to act i.    “I knew that the protocol said to do one thing, but I did the other 

anyway because I don’t agree with the protocol.”

EMTALA j.    “Medical Control, we are transporting from 123 Main Street to 

your facility with a 32-year-old female in labor.”

Expressed consent k.   “Yes Doctor, I was trained to perform needle cricothyroidotomy, 

and I am permitted by state regulations to perform this procedure.”

False imprisonment l.    “Your union representative should be at your disciplinary meeting 

scheduled for next week.”

HIPAA m.  “Who says that the patient experienced a vertebral compression 

fracture just because I dropped her?”

Implied consent n.   “Based upon the last chart audit, it looks like you are having 

some diffi culty with your intubation technique. Let’s schedule 

some time in the OR.”

In loco parentis o.   “I’m going to smack you if you don’t stop crying right now.”

Libel p.   “I don’t care who hears me. I said that the patient’s family is a 

pain in the neck.”

Patient self-determination q.   “The patient was such a jerk. I put him in restraints just to shut 

him up.”

Power of attorney r.    “The hospital wants us to divert to another emergency room? 

Can’t they see we are pulling up to their doorway?”

Proximate causation s.   “How can you be so sure that he does not want resuscitation to 

be performed?”

Retrospective medical 

direction

t.    “Yes, it is routine to immobilize a patient who complains of neck 

pain after a fall.”

Scope of practice u.  “Hello, I am a paramedic. Can I help you?”

Slander v.    “I know that it’s the end of shift, but there is no reason to transport 

the patient to the closest facility. He needs to go to his hospital.”

Standard of care w.  “There is no pulse. Begin CPR.”
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Test Yourself

1. When is palliative care appropriate? 

  2. A Do Not Resuscitate/Do Not Intubate (DNR/DNI) 
order is the same as a Do Not Treat order.

   True   

 False      

  3. Your unconscious patient requires immediate 
transportation. A neighbor overhears that you 
intend to take her to General Hospital and calls 
out, “You can’t take her to General. That’s where 
her husband died, and she swore she would never 
set foot in there again.” You are required to  

 a. ask the neighbor where he believes your patient 
would prefer to be transported.   

  b. transport the patient to the facility best able to 
care for her needs.   

 c. explain the alternatives to the neighbor.   

 d. contact the next of kin to obtain consent before 
transporting the patient.      

  4. Your paramedic partner is getting ready to start an 
IV on a patient when the patient states, “I do not 
want an IV.” Your partner tells the patient that he 
is following system protocol and proceeds to admin-
ister the IV. Your partner has just committed a(n)  

 a. criminal act.   

  b. civil act.   

  c. negligent act.   

  d. administrative act.      

  5. You and your partner transported a public offi cial 
to the emergency room. The oncoming paramedic 
crew asks if you transported an offi cial during 
your shift because they heard a rumor of suspi-
cious activity. You should  

  a. discuss the details of the call since your EMS 
crews work together.   

  b. discuss the call because the activities of public 
offi cials are public record.   

  c. remind the crew that patient confi dentiality 
must be honored.   

  d. report the oncoming crew to the supervisor 
due to HIPAA violation.      

 6. In order to be considered  informed,  patients must 
understand  

 a. the need for cooperation, treatment alterna-
tives, and the right to deny care.   

  b. the diagnosis, the nature of the treatment, and 
the probable outcome.   

 c. the benefi t of care, risks of refusal, and health 
problem.   

  d. the level of care needed, anticipated fi nancial 
expense, and probable outcome.      

 7. List the four components of negligence with a 
short explanation of each. 

 

    

 8. You arrive at the scene of a single-car accident. 
The driver is an older male who is unconscious. 
His wife is in the passenger seat. She is conscious 
with multiple injuries. You request permission 
from her to treat both her and her husband. She 
says you can treat her, but she hopes he “rots in 
hell” and says you had “better not treat him” as 
long as she is there. She then spits on her husband 
and seems about to hit him. You should  

 a. ignore her demands and have your partner 
treat her while you treat her husband under 
implied consent.   

  b. not treat the man; as his wife and next of kin, 
she has the right to refuse treatment for her 
husband.   

 c. treat her injuries and transport her, and then 
begin working on his injuries under implied 
consent.   

  d. move her out of sight of her husband and treat 
her while your partner treats him under 
implied consent.      

  9. Four types of consent are  

  a. implied, expressed, in loco parentis, and eman-
cipated.   

 b. implied, expressed, mitigated, and parents patria.   

  c. implied, expressed, parents patria, and in loco 
parentis.   

 d. implied, expressed, parents patria, and eman-
cipated.      

 10. Do Not Resuscitate orders and advance directives 
are generally regulated by  

 a. a federal agency.   

  b. local government.   

 c. state government.   

 d. an advisory committee.      

11. The federal laws concerning patient privacy are 
established by the Medicare Patients’ Rights Asso-
ciation.  

 True   

 False      

 12. According to his friends, your 23-year-old patient 
is intoxicated. He is unconscious and withdraws 
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from tactile stimulus. You may treat him under 
which type of consent?  

  a. Immuned   

  b. Expressed   

  c. Informed   

  d. Implied      

  13. How have advance directives made treatment by 
a paramedic or emergency department staff less 
subjective? 

 

    

  14. Mikeal is an illegal immigrant to the United States 
and is very unfamiliar with the customs and laws 
of this country. His world is black and white. He 
believes that “you live until you die.” He is critically 
injured in a farming accident, with the probability 
of being permanently paralyzed. How might his 
beliefs complicate the ability to obtain consent? 

 

    

 15. A man collapses while mowing his lawn. Before 
you arrived, he was unconscious, but he is now alert 
and oriented and understands the seriousness of his 
condition. His wife insists that he must go to the 
hospital. He does not want to go, saying that he will 
be just fi ne after he cools off. Who has the authority 
to consent to treatment or refuse medical care?  

  a. The man himself, as long as he is competent   

  b. His daughter, under whose medical insurance 
he is covered   

  c. His neighbor, a friend and confi dante for over 
40 years   

  d. The man’s wife, his next of kin      

  16. Rolling up one’s sleeve to accept an IV implies 
consent.  

 True   

 False      

  17. Which of the following is an example of prospec-
tive medical control?  

  a. Physician protocols and standing orders for 
EMS providers   

  b. Medical director operational control of para-
medic clinical practice   

  c. Quality improvement run report review audit 
by medical director   

  d. Paramedic consulting with a medical control 
physician on the radio      

  18. Who has ultimate authority over patient care?  

  a. Medical director   

  b. Chief paramedic   

  c. EMS supervisor   

  d. EMS patient      

  19. Prospective medical control is  

  a. the hierarchical system of professional rela-
tionships in civil services that defi nes the roles 
of all emergency responders during a multiple 
casualty incident.   

  b. a way for paramedics and medical directors to 
evaluate the effectiveness of care rendered and 
discover opportunities for improvement.   

  c. when a paramedic contacts a physician or 
other advanced health-care professional by 
electronic means to collaboratively decide the 
best course of treatment.   

  d. a set of standards that establish the parameters 
for EMS clinical practice and set forth the 
expectations that EMS providers must satisfy 
in the delivery of patient care.      

  20. What is the difference between concurrent 
medical direction and retrospective medical 
direction? 

 

    

  21. What is the difference between assault and battery? 

 

  

  Scenario:  You respond to a multiple casualty incident. 
Two women are lying next to each other. You check 
the condition of the fi rst woman and request permis-
sion to treat her. As you begin the assessment, the 
second woman is repeating your conversation with the 
fi rst patient to a third person via cell phone. She 
explains that the three of them are “like sisters.”   

 22. What competing interests have to be considered 
while treating the fi rst patient? 

 

    

  23. What should you do?  

  a. Take the woman’s cell phone and return it to 
her after you have fi nished treating her friend.   

  b. Ask a police offi cer to remove the second 
woman from the area.   

  c. Explain that she is violating her friend’s right 
to privacy, and ask her to hang up.   

  d. Stop speaking so that the second woman cannot 
repeat the information.        
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Need to Know

 The following represent the Key Objectives of Chap-

ter 4:  

 1. Explain why consent is legally required prior to 
providing EMS care, including why every reason-
able attempt should be made to attain it before 
you treat patients.     

 The patient’s right to self-determination requires 
you to seek and obtain permission to provide care, 
even when it is clearly needed.  Expressed consent 
 is explicitly provided by the patient or a legally 
responsible caregiver (one who has power of attor-
ney). It does not need to be verbal; there must be 
some sign that there is an agreement for you to 
provide the care.  Implied consent  provides legal 
standing for the paramedic to provide care to 
patients who cannot provide explicit consent but 
present in such a way that under similar circum-
stances any person would reasonably expect to 
receive care. For example, a person who is uncon-
scious due to a sudden blow to the head would 
want to be treated for the injury, even when he or 
she cannot say so.   

 2. Explain the recommendation to “Always err on 
the side of treatment.” That is, the job of an EMS 
provider is to perform patient care services; when 
there is some doubt whether the patient needs ser-
vices, continue to provide care as you look for 
other information or obtain guidance from medi-
cal direction. 

 In a sense, practicing conservative medicine 
implies that you want the patient to “prove” to 
you that he or she should  not  be treated. In other 
words, there must be a valid, legal reason why you 
should not treat a patient under your care. This 
might be in the form of an advance directive, a 
written document that clearly outlines the wishes 

of the patient experiencing a terminal disease such 
as cancer.   

 3. Explain why professional appearance and actions, 
coupled with a high regard for customer service, 
are some of a paramedic’s best legal defenses. 

 Adhering to professional behaviors as a way to 
minimize potential litigation has been studied 
and written about by a wide variety of health-
care professions. 1–3  Communicate with your 
patients and be honest in your interactions. If 
you act in the best interests of your patients, you 
will adhere to the highest ethical and legal stan-
dards.   

 4. Identify circumstances that require additional 
reporting to social service, public service, or law 
enforcement agencies. 

 Specifi c criteria may vary, but in general most 
states require health-care providers such as para-
medics to report situations of pediatric or depen-
dent elder abuse or neglect. Other situations that 
require reporting can include evidence of crimi-
nal activity, perceived threats to homeland secu-
rity, animal attacks, discriminatory or harassing 
behaviors, and suspicion of communicable dis-
eases.   

  5. List the elements of malpractice/negligence, and 
explain how to avoid them. 

 In order to prove negligence by the paramedic, the 
plaintiff must be able to prove the four elements 
of duty to act, breach of duty, injury, and  proximate 
cause. These four elements provide the guidelines 
to follow when providing care:  

•   Duty to act.  If you are on duty, or responding 
in an offi cial capacity to a medical emergency, 
you are obligated to follow through and pro-
vide care.   

•   Breach of duty.  Maintain professional behav-
ior. Thoroughly understand your local proto-
cols and scope of practice. Adhere to standards 
of care that will guide you through reasonable 
decisions regarding care.   

•   Injury.  Document all observations about the 
patient’s condition, even if the outcome is not 
what you expect or desire.   

•   Proximate cause.  It can be very diffi cult to 
prove what your care may have contributed to 
the patient’s outcome, good  or  bad. Again, the 
best defense you have is to document your 
interventions and your patient’s responses to 
treatment accurately, completely, and in an 
objective manner.         
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 Need To Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:   

Connections   

ᔢ Legal rulings often begin as ethical issues. 
Review Chapter 3, Professional Ethics, in the 
textbook from time to time as you learn more 
about the clinical aspects of being a paramedic. 
You must pay attention to the legal and ethical 
aspects of every patient encounter, every time.   

ᔢ Chapter 17, Documentation and Communication, 
in the textbook covers what you must and should 
document each time you contact a patient. 
Although it might not be exciting, documentation 
is a critical skill to master early.   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

ᔢ  Documentation  As you encounter more and more 
patients during your career, it will become diffi cult 
to remember the details of most of your cases. 
Develop a consistent method of charting to  document 
ordinary or routine fi ndings or treatments. If an 
unusual event occurs during a call, document it 
with some detail. Months or even years later, if you 
have to review the chart for possible litigation 
action, the detailed documentation of the unusual 
occurrence can trigger a memory of the event. Even 
if you cannot recall exactly what happened, your 
meticulous documentation will provide an accurate 
record of what occurred.       

ᔢ  Be Nice!  It pays to remember the Golden Rule dur-
ing your patient encounters, no matter how the 
patient behaves. Malpractice suits often occur as a 
result of anger, not for injuries incurred. 4  Being 

polite, empathetic, and professional with your patient 
will go a long way toward avoiding lawsuits.     

The Drug Box

 There are no specifi c drugs related to this chapter 
 content.     
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 Answers   

 Are You Ready?   

 1. In order to prove the charge of negligence, the attorney 
must demonstrate four distinct elements:  

 •  Duty to act.  The paramedic had a legal obligation to 
provide care.   

 •  Breach of duty.  The paramedic did not perform his 
duty through either an omission or commission of an 
act inconsistent with a standard of care.   

 •  Injury.  There was an injury or other form of harm that 
occurred to the plaintiff.   

 •  Proximate cause.  The injury or harm to the plaintiff 
resulted from the breach of duty committed by the 
paramedic.        

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Documentation 64 – DVD N/A

Physical 
Restraints

65 – DVD 65 – DVD
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 Active Learning   

  1. Abandonment (f); advance directive (s); assault (o);  battery 
(q); breach of duty (i); concurrent medical direction (g); 
criminal law (e); due process (l); duty to act (a); EMTALA 
(r); expressed consent (u); false imprisonment (d); HIPAA 
(j); implied consent (w); in loco parentis (c); libel 
(b); patient self-determination (v); power of attorney (h); 
proximate causation (m); retrospective medical direction 
(n); scope of practice (k); slander (p); standard of care (t).     

 You Are There: Reality-Based Cases  

 Case 1   

  1. The attorney is trying to prove the proximate causation 
element of the negligence charge; the paramedic con-
tributed to the death of the patient  because  he was 
unable to intubate the patient. In consultation with his 
attorney, Ron should be prepared to respond to the alle-
gation by  

•  Ensuring that his knowledge and skill of intubation 
meets at least the minimum standard of care as spec-
ifi ed by local, state, or national guidelines.   

 • Reviewing his actions and behavior during the event 
to see if they were consistent with a “reasonable” 
standard—that is, what any other reasonable para-
medic would do under similar circumstances.   

•  Understanding any studies that could link endotra-
cheal intubation with resuscitation rates, as well as 
studies of the airway procedures that  were  used dur-
ing the resuscitation.   

•  Understanding any autopsy fi ndings.   

•  Reviewing all documentation that was completed 
after the incident.         

 Test Yourself   

  1. Palliative care is appropriate when lifesaving therapy is 
not indicated or allowed, such as when you are pre-
sented with a legal DNR order. 

 Palliative care is the term applied to care measures 
meant to provide comfort to the patient. Often when life-
saving therapy is not allowed, palliative measures are 
appropriate. It allows for humane and compassionate 
treatment when lifesaving measures are not allowed.   

  2. False 

  Do not resuscitate  does not mean “do not treat” or “do 
not transport.” There may be some treatments that can 
be administered that do not violate a person’s wish and 
still be “giving care.” Further, it could be that a patient, 
upon seeing the care given, chooses to change his or her 
mind.   

  3. b 

 If your patient is not competent, you must act in the 
best interests of the patient without undue delay.   

  4. a 

 If your partner starts the IV against the patient’s wishes, 
it would most likely be considered assault and battery, 
which is a criminal act.   

  5. c 

 It is important to protect patient privacy and honor 
patient protection. It is not appropriate to discuss or talk 
about any patient to anyone except for the purpose of 
patient care, continuation of treatment, health-care 
 operations, and payment. It might be an overreaction to 
report the incident to the supervisor.   

  6. c 

 Patients are informed if they understand their condition, 
the benefi ts of EMS care, and the risks if care is refused. 
Paramedics do not provide a diagnosis for patients and 
are not always aware of the likely outcome of care.   

  7. A duty to act: the EMS provider is obligated to assess 
and treat the patient. Breach of duty: this exists when 
the EMS provider fails to meet an objective standard of 
care. Damage: any harm or other loss suffered by the 
patient as a result of the negligence of the paramedic. 
Proximate causation: the damage or loss by the patient 
was most likely caused by the paramedic.   

  8. d 

 The cornerstone of consent is that the patient or respon-
sible decision maker is fully informed of the patient’s 
condition, the risks of nontreatment, and the benefi ts of 
treatment. The patient or responsible decision maker 
must also be competent to grant consent for care (or to 
refuse it). Under these guidelines, this woman does not 
qualify as a fully informed, competent decision maker. 
You are therefore required to treat the man under his 
own implied consent. Since the woman is behaving 
aggressively toward her husband, it would be best if you 
moved her away from him before starting treatment for 
them both, if not contraindicated.   

  9. c 

 Expressed consent is given by a patient or by his or her 
responsible decision maker either verbally or through 
some physical action indicating that the patient desires 
treatment. Implied consent means that an emergency 
health-care provider may presume that a patient who is 
ill or injured and for any reason unable to give consent 
would consent to treatment. Child welfare agencies may 
grant consent for emergency health care for a minor in 
their custody under the principle of parents patriae. The 
principle of in loco parentis empowers school offi cials 
to “stand in place of the parent.”   

  10. c 

 Each state has the responsibility of regulating DNR 
orders and advance directives. Federal and local govern-
ment entities usually have no direct involvement in 
legislation. State agencies follow legislation, establish 
rules, and enforce the law.   

  11. False 

 The federal laws concerning patient privacy are con-
tained within the Health Insurance Portability and 
Accountability Act (HIPAA).   

  12. d 

 When an adult is unable to give consent, the law states 
that it is implied. We must assume that the patient 



 Chapter 4 Legal Issues 33

would want to be treated as would any awake, alert, and 
consenting person. Expressed and informed consent 
would be obtained only if the patient was awake. There 
is no such thing as immuned consent.   

  13. An advance directive is a document in which a competent 
person gives instructions to be followed with respect to 
his or her health care in the event the person later becomes 
incapacitated and unable to make or communicate those 
decisions to others. An advance directive typically does 
not become effective unless it is documented in writing, 
and until the patient becomes terminally ill and/or enters 
a permanent vegetative or nonresponsive state.   

  14. Implied consent assumes under U.S. law that any per-
son, being fully aware of the options and the risks, 
would prefer treatment. Therefore, it is always permis-
sible to begin treatment without the patient expressly 
giving you permission. With this patient, however, the 
assumption that he would prefer treatment may be 
incorrect. He may prefer to die from what he considers 
a “natural” accident than live in an “unnatural” state as 
a quadriplegic. This is why you should obtain expressed 
consent whenever possible.   

  15. a 

 A competent patient (or legally responsible decision 
maker) who is properly informed of the risks of non-
treatment and the benefi ts of treatment is permitted to 
refuse medical care and/or transportation, even if that 
care would save the person’s life. In any refusal situa-
tion, it is important to determine if the patient is both 
legally and mentally competent to make an informed 
refusal decision and that the patient understands the 
risks of refusal.   

  16. True 

 Nonverbal, physical expressions of express consent may 
include, for example, a nod of the head or rolling up a 
sleeve to allow the paramedic to initiate IV access.   

  17. a 

 The physician medical director is responsible for 
establishing standing orders and protocols for para-
medics, including training and establishing expecta-
tions for EMS fi eld practice. Radio consultation occurs 
during the EMS call, and run report reviews occur 
after the ambulance call. Medical direction typically 
has little to no control over the operations of EMS 
systems.   

  18. d 

 The patient is the primary decision maker during med-
ical care on an EMS call. In most cases patients have 
the authority to determine their care. It is possible that 
the chief paramedic, supervisor, and medical director 
can override the patient’s choice where the law allows, 
e.g., refusal and advance directives.   

  19. d 

 Prospective medical control is a set of standards that 
establish, in advance, the parameters for EMS clinical 
practice and set forth the expectations that EMS provid-
ers must satisfy in the delivery of patient care. In some 
EMS systems, physician medical directors are also 
required to prospectively approve paramedics for work 
in the fi eld, typically upon the completion of a required 
course of training or preceptorship. In some states, a 
paramedic can be removed from clinical practice when 
a medical director believes the paramedic is not func-
tioning according to prescribed standards.   

  20. Concurrent medical direction occurs when the para-
medic consults (usually by telephone, radio, or other 
electronic means) with a physician or other medical 
professional while treating a patient. Retrospective med-
ical direction results from paramedics and medical 
directors reviewing cases after the fact to learn about 
skill improvement, better protocols, or other aspects of 
patient care delivery. 

 Technological advancements have and will continue to 
impact the delivery of concurrent medical direction, with 
the ability to transmit real-time video and clinical infor-
mation in digital form to improve the accuracy and time-
liness of clinical decision-making directly at the patient’s 
bedside. Retrospective medical direction or control is 
typically exercised through quality improvement mecha-
nisms such as chart reviews, case reviews, and other 
methods after patient care has been completed.   

  21. Assault is speech or action that indicates to another that 
they are or will be in danger. Threatening to touch 
another (even to achieve a positive result) is considered 
assault. Battery is actual physical contact with another 
without their consent. For a patient, unauthorized treat-
ment can be considered battery.   

  22. You must keep the fi rst woman informed about her con-
dition and treatment options and obtain permission to 
treat her. However, you also need to consider her right 
to privacy (HIPAA) and your possible exposure to legal 
liability. 

 The patient must be given suffi cient information to 
make an informed decision on whether to accept a par-
ticular course of treatment. HIPAA requires that all indi-
vidually identifi able health information be safeguarded 
and used only for purposes specifi cally permitted by the 
regulations.   

  23. c 

 You must continue to keep your patient informed, so 
you cannot stop speaking. You cannot remove the phone 
from the second woman’s possession. You should try to 
briefl y explain the need for patient privacy to the sec-
ond woman, and ask her to hang up, before involving 
authorities.             
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 Dispatch and Scene Size-Up 

 It’s 0710 hours and your partner is late—again. This 
is the third time in the past fi ve shifts that Bob has 
done this. In addition to being irritated that you have 
to check out the ambulance by yourself, you also won-
der what is going on with your partner. Just then Bob 
appears at the back of the ambulance. With a bit of 
effort, he climbs into the patient compartment, mum-
bles a “good morning,” and turns his attention to the 
equipment cabinets. 

 Bob looks tired. You notice that his eyes are blood-
shot and he hasn’t shaven. 

 “Hey, Bob, I already checked out the rig. Are you 
okay?” 

 Without looking at you, he responds, “Yeah, I’m 
fi ne. I didn’t sleep so well last night. Do you mind driv-
ing fi rst today? I’ll feel better in a couple of hours.”   

  1. What would you say to your partner? Are you con-
cerned about his appearance? 

 

 

     The Primary Survey (Initial Assessment) 

and Initial Differentials 

 0712 hours: You step out of the rig and open the hood 
of the ambulance to check the fl uids. There appear to 
be satisfactory levels of oil, brake fl uid, transmission 

Problem-Based Learning Case 1
The Partner Quandary  

 Part 1: The Case   fl uid, and coolant. The emergency and running lights 
appear to be in working order. As you start up the 
motor, you look up in the rearview mirror. You notice 
Bob working on the portable oxygen tank. 

 “Hey, Bob, I already checked that out. It’s all set.” 
He mumbles something back that you can’t quite hear 
over the sound of the diesel engine. 

 The motor idles appropriately. You shut off the 
engine and climb out of the cab. Circling to the back 
of the ambulance you check in on what Bob’s doing. 
Startled, Bob makes a quick motion to drop his hand 
down by his side. You realize that Bob has the nitrous 
oxide administration mask in his hand. 

 Bob laughs. “Hey, it’s no big deal. I was making 
sure that the system worked. Guess it does!” He laughs 
again and puts away the mask. 

 Bob seems to move a bit slower than usual as he 
exits the ambulance. As he walks by, you catch an odd 
smell. Was that alcohol on Bob’s breath? You stand 
there for a moment, thinking about what might be hap-
pening.   

  2. Is Bob drunk? Is Bob impaired? Should Bob work 
today? What are you going to do? What other 
information would you like to know about Bob’s 
behavior? 

 

 

     History and Physical Exam (Secondary 

Survey and History) 

 0720 hours: In the crew sleeping quarters, you fi nd 
Bob prone on his bed. He appears to be sleeping, in 
violation of the company’s policy. As you lean forward 
to wake him, you smell the odor of alcohol on Bob’s 
breath. Bob awakens easily when you shake him 
slightly. Although he swings his legs off the bed, he 
doesn’t immediately rise. Instead, he holds his head 
in his hands, rubbing his eyes as if to wipe away the 
sleepy look. It doesn’t help. 

 “Bob, are you sure that you’re okay?” you ask. 
There is a brief silence. 

 “No, but . . . I’m fi ne. Really, I’m okay. Do I—we—
have a call?” Bob appears to be tachypneic. His face 
is pale. 

 “Bob, you really don’t look so good. Have you 
been drinking?” 



 Bob hesitates. “Um, ahh . . . guess I did last night. 
I had a couple of beers.”   

  3. Should Bob be working? What are your concerns 
about your partner? About yourself? Should you 
call your supervisor? What other information 
would you like to know in order to make these 
decisions? 

 

 

     Field Impression(s) and Treatment Plan 

 0722 hours: Gently but persistently you ask Bob to talk 
about what is happening with him. It helps that Bob 
trusts you; after all, the two of you have been working 
together for the past 4 years. He tells you that his wife 
Lydia served him divorce papers two weeks ago and 
wants custody of their two children. He has been con-
fused, angry, and frustrated about the situation. He 
insists that he is not drunk, but just tired; he was up 
until 3 a.m. trying to sleep. He had a couple of drinks 
to help him do that. 

 He can’t afford to take time off from work. “The 
divorce is going to cost me a lot!” He asks if you could 
start an IV on him and administer a liter of normal 
saline to help with his headache.   

  4. What are the ethical and legal ramifi cations of 
performing Bob’s request? What options can you 
think of to handle this dilemma? What other infor-
mation do you want to know to better decide on 
how to proceed?  

 

 

        Transportation and Ongoing Care 

 0725 hours: The dispatch phone rings, interrupting 
your thoughts. Picking up the phone, you answer, 
“Medic 7.” 

 “Good morning Medic 7. I need you to start head-
ing toward the interstate. We are getting reports of a 
multivehicle collision on southbound 95. Medic 10 is 
already rolling. State troopers are on scene and should 
be giving an update shortly.” 

 You look at Bob. The dispatcher says, “Did you 
copy, Medic 7?”   

  5. How will you answer the question? What are the 
ramifi cations of your decision? What will you do 
now? 

 

 

       Part 2: Debriefing  

 Responses to Part 1 questions:  

  1. At fi rst glance, this situation doesn’t seem unusual. 
Who hasn’t had a late night before the beginning 
of a shift? Yet something doesn’t seem quite right 
about this situation. What do you see about Bob’s 
behavior that might raise some concerns?   

  2. How can you determine if Bob is drunk or 
impaired? A police offi cer may use a combination 
of manual sobriety tests and a Breathalyzer exam 
to determine whether an individual is impaired in 
the fi eld. What tools do you have to make the same 
determination? Do you have the authority or right 
to prohibit Bob from working today?   

  3. Bob has just admitted to using alcohol recently, 
and he is also violating company policy regarding 
sleeping while on duty. Combined with a possible 
misuse of a controlled substance (nitrous oxide), 
do you have enough information to conclude that 
Bob is impaired and, if so, unable to work?   

  4. Can you ethically and/or legally start an IV on Bob 
and administer fl uid? Could you consider Bob to 
be a patient? After all, he has a complaint (“head-
ache”) and has expressed consent to receive treat-
ment. Do you put yourself out of service and 
request another ambulance to transport Bob? Or, 
do you help out your friend, provide the treat-
ment, and hope he is able to work? Do you call a 
supervisor to document possible illegal activity?  

   5. This is a terrible dilemma. On the one hand, your 
friend and partner is exhibiting behavior that is 
understandable. His situation at home is very 
stressful. He is unable to sleep because of it. The 
fi nancial pressure is high. Yet, on the other hand, 
his behavior may put him, you, and the public at 
risk. What you do next may determine Bob’s future 
with the company, as well as any personal friend-
ship you might have with him.       

 Part 3: Case Discussion  

 As in real life, this scenario is complex, and there is 
no one “right way” or “wrong way” to answer the 
related questions. Let’s look at this problem through 
three lenses.   

  1.  Well-being.  While not explicitly stated, it seems 
that the changes in Bob’s behavior are related to 
the pressures he faces at home. His tardiness seems 
to be tied to being served with the divorce papers. 
There is no mention of a substance abuse or 
dependency issue; in fact there is no clear infor-
mation that Bob is even impaired or intoxicated. 

 Problem-Based Learning Case 1 35
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However, the alcohol smell on his breath and some 
of his behaviors seem to suggest that at least he is 
struggling to maintain a sense of normalcy by 
remaining at work. Is Bob capable of making clin-
ically sound decisions for the care of his (future) 
patients? Would you feel comfortable letting Bob 
drive the ambulance? 

    Is Bob’s drinking and possible use of the 
nitrous oxide a one-time mistake or a sign of a 
larger problem? Abrupt changes in behavior are 
often indicative of deeper issues that need to be 
resolved.   

  2.  Ethics.  In the 1998 National Standard Curricu-
lum, there is a list of attributes for the EMS profes-
sion. They are

•    Integrity   

•  Empathy   

•  Self-motivation   

•  Appearance and personal hygiene   

•  Self-confi dence   

•  Communications   

•  Time management   

•  Teamwork and diplomacy   

•  Respect   

•  Patient advocacy   

•  Careful delivery of service    

    As a close friend of Bob, you may feel obli-
gated to help him out in what seems to be a 
moment of need. You could advise the dispatcher 
that your unit is unable to respond because your 
partner is ill. Simultaneously you could present 
Bob with your observations about his behavior and 
let him make the decision to leave work. However, 
if Bob insists that he can function normally, what 
will you do? 

    In addition, do you ask Bob about the possible 
misuse of the nitrous oxide? If he admits that he 
in fact did self-administer the medication, what 
would you do? What is your responsibility to 
yourself as a health-care provider? To the safety of 
the public?   

  3.  Legal.  The concept of “breach of duty” may apply 
in this situation. One could argue that a “reason-
able” paramedic would not show up for work the 
way that Bob did. Conversely, is it true that, because 
Bob had not yet responded to a call for help, there 
was no duty to act in this situation, and therefore 
no breach of that duty had occurred? 

    Are there company policies that prohibit the 
type of behavior that Bob exhibits? If you do not 
report Bob’s behavior, are you liable for events that 
might occur later? 

    If you do treat Bob, is he then a patient? If so, 
do you then document your actions on a patient 
care report? 

    In addition, the possible use of the nitrous 
oxide, while not covered by the federal Controlled 
Substances Act, may violate state and other federal 
laws (see  www.usdoj.gov/dea/concern/inhalants.
html , California penal code 381b;  www.leginfo.
ca.gov/cgi-bin/waisgate?WAISdocID=7530589929+
1+0+0&WAISaction=retrieve ). 

 The 1998 EMT-Paramedic National Standard Cur-
riculum is a federally funded, public domain docu-
ment held at the U.S. Department of Transportation. 
You can download a copy of this document from the 
National Highway Safety Transportation Administra-
tion (NHTSA) website at www.nhtsa.gov. Click on 
“Emergency Medical Services,” and then look for the 
“National Standard Curricula” section. Also there are 
copies of the curricula for EMT-Basic, First Responder, 
and various refresher programs. As of this writing, 
work is under way to develop the new EMS Educa-
tion Standards, which will eventually replace the 
National Standard Curriculum.        

 Part 4: Further Learning Paths    

•  Alcoholics Anonymous (AA) is a member-driven 
organization whose sole purpose is to help people 
suffering from alcoholism get help for their addic-
tion. More information about AA can be found at 
 www.alcoholics-anonymous.org .   

•  The National Association of EMTs is a member-
ship organization representing, at the time of this 
writing, more than 20,000 EMS professionals 
across the country. With the world headquarters 
located in Clinton, Mississippi, their Web address 
is  www.naemt.org .   

•  The American Medical Association has an online 
resource dedicated to medical ethics, which can 
be found at  www.ama-assn.org/ama/pub/category/
2416.html .      



37

Are You Ready?
 You are assessing an 18-year-old female who appears 
to have fallen off her bicycle. She is alert as you 
approach her and appears to be in pain. She is holding 
her left arm with her right arm.  

1.  As you look at this scene, what clues can you fi nd 
that will help you shape your assessment and 
management of this patient?          
 

 

 

2.  Based on the little information you have about this 
incident, are you able to make a quick decision 
regarding whether this patient needs to be trans-
ported?  

  

Active Learning

 1. Can’t Make a Decision?   

 This text chapter may appear to cover some fairly 
complex-sounding concepts, but that’s not neces-
sarily true. Try the following exercise: 
  Think about a time when you had to make a 
simple decision. Perhaps it was deciding which 
brand of food product to buy at a market, or which 
type of gas to purchase for your car. Maybe it was 
what to have for lunch.  

a. How did you make your decision?  

 Now, think of a more complex decision that you 
have made. Maybe it was purchasing a large appli-
ance, like a dishwasher or oven. Or maybe it was 
choosing a style of furniture or item of clothing 
like a suit or dress.   

 b. How did you make your decision? What did 
you consider when making the decision? Did 
it take longer than the fi rst example? At what 
point did you make the decision?  

 Finally, think of a time when you could  not  make 
a decision or you made a decision that you later 
regretted.   

   c. Why was it so diffi cult to make the decision, 
or not make a decision at all? Did you wish 
you knew something that you didn’t? If it was 
a poor decision, why did you regret it?         

You Are There: Reality-Based Cases 

 Case 1     

  Your patient is a 56-year-old, top-level executive at a 
large business fi rm. She has been working long hours 
over the past several days trying to complete a signifi -
cant project. This morning she awoke feeling a bit of 
anxiety about trying to fi nish the job. It worsened as she 
drove to work; by the time she arrived at the offi ce, her 

 Clinical Decision-Making 
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hands felt numb and her chest felt tight, like she couldn’t 
catch her breath. She felt nauseous. Her assistant became 
concerned and called 9-1-1. You fi nd her to be alert, 
tachypneic, and tachycardic. She appears frightened.  

1.  What do you think is causing the patient’s condi-
tion? Write down as many potential causes of her 
signs and symptoms as you can. What other infor-
mation do you need to know about her? What 
treatments will you provide?  

 

 

      

 Case 2     

 Your patient is a 56-year-old, top-level executive at a 
large business fi rm. He has been working long hours 
over the past several days trying to complete a signifi -
cant project. This morning he awoke feeling a bit of 
anxiety about trying to fi nish the job. It worsened as he 
drove to work; by the time he arrived at the offi ce, his 
hands felt numb and his chest felt tight, like he couldn’t 
catch his breath. He felt nauseous. His assistant became 

concerned and called 9-1-1. You fi nd him to be alert, 
tachypneic, and tachycardic. He appears frightened.  

1.  What do you think is causing the patient’s condi-
tion? Write down as many potential causes of his 
signs and symptoms as you can. What other infor-
mation do you need to know about him? What 
treatments will you provide?  

 

 

  

 2.  Compare what you wrote about the fi rst patient 
with that of the second. Were there any  differences, 
or did you answer them the same way? Did you 
think about them the same way? In other words, 
did you come to the same conclusion, but use 
 different thought processes?  

 

 

 

Test Yourself

1. The EMS critical thinking process starts as soon 
as the paramedic arrives on the scene.  

 True   

 False      

2. List some of the challenges unique to the prehos-
pital environment. 

 

   

3. One critical difference between the decision-
making process for the physician and the decision-
making process for the EMS provider is  

  a. the EMS provider must synthesize both sub-
jective and objective information.   

  b. the EMS provider must use history taking to 
gather subjective information.   

  c. the physician must come up with an actual 
diagnosis of the problem.   

  d. the physician must make an evaluation based 
on the physical examination.      

4. Why is making a diagnosis  less  important in the 
prehospital setting? 
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Scenario:    You are called for a patient who has been 
found unconscious in a car at night. A neighbor states 
that she saw an unfamiliar car with “an old man 
slumped over the wheel.” As you approach the vehi-
cle, you notice the car is parked at an odd angle, but 
you do not notice any damage. The car’s engine is 
not running. When you tap on the window, the man 
regains consciousness and explains he pulled over 
because he was “too tired to drive.” His skin is warm 
and dry, there is no odor of alcohol on his breath, 
and his vital signs are within normal limits.   

  5. Given the preceding scenario, which of the follow-
ing is an example of subjective information?  

  a. It is nighttime.   

  b. There is no damage to the car.   

  c. The engine is not running.   

  d. The car is not familiar to the neighbor.      

  6. At this point your patient is  

  a. sick.   

  b. not sick.   

  c. not yet sick.   

  d. becoming sick.      

  7. The patient assures you he “feels fi ne now.” You 
should  

  a. clear the scene; there is no medical problem.   

  b. follow the patient as he drives home to make 
sure he gets there safely.   

  c. perform a good assessment and anticipate the 
potential for a serious problem.     

 d. ask the police to place the patient on a transport 

hold.

  8. Appropriate interventional treatments must always 
be balanced with gathering information and per-
forming an assessment.  

 True   

 False         

  9. One of the potential pitfalls of greater experience 
in the fi eld of paramedicine is  

  a. tunnel vision due to overconfi dence when using 
the availability heuristic in problem solving.   

  b. greater diffi culty performing rapid evaluations 
and prompt treatments due to fatigue and 
burnout.   

  c. using a “shotgun” approach to decision-making 
due to familiarity with a wide variety of tests 
and procedures.   

  d. failing to value pertinent negatives as much 
as positive fi ndings, due to rapid patient 
assessment.      

  10. Why is it important to combine the assessment 
elements before making a decision regarding treat-
ment? 

    

 

  11. Which of the following scenarios is an example of 
using pattern recognition in problem solving?  

  a. You suspect that a 1 a.m. call to a motor vehi-
cle collision (MVC) may involve intoxication 
because you notice empty beer cans in the 
back seat.   

  b. You suspect that a 1 a.m. call to an MVC may 
involve intoxication because you have found 
that is often the case.   

  c. You suspect that a 1 a.m. call to an MVC may 
involve intoxication because the driver tells 
you she is drunk.   

  d. You suspect that a 1 a.m. call to an MVC may 
involve intoxication because a passenger’s 
blood alcohol content is 0.11%.      

  12. Name two technological devices used to assess for 
possible cardiovascular or respiratory problems in 
a prehospital setting. 

    

 

 13. Which of the following is a good way to improve 
your critical thinking abilities?  

  a. Rule out negative evidence as superfl uous to 
the assessment process.   

  b. Fully explore each potential cause before com-
mitting to any particular treatment.   

  c. Consider all the information available; do not 
rule anything out as distracting.   

  d. Be alert for fresh evidence and keep your treat-
ment strategies fl exible.      

 14. In some cases pertinent negative fi ndings are more 
important than other signs and symptoms.  

 True   

 False    

  Scenario:  During the course of a week-long heat 
wave, you have treated a number of elderly patients 
for heat exhaustion. You are called to treat an 82-year-
old woman in a stifl ingly hot room presenting with 
dizziness, nausea, and headache.   

 15. You should  

  a. immediately treat the patient for heat exhaus-
tion by administering replacement fl uids, via 
IV if necessary.   
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b. use the availability heuristic and assume 
the patient must be suffering from heat 
exhaustion.   

  c. suspect heat exhaustion as the most likely 
cause, but perform a targeted history and 
physical exam to verify.   

d. administer oxygen and transport the patient 
emergently to the nearest stroke facility.      

16. Using the evidence of the stifl ing room as a basis 
for a conclusion that this patient may be suffering 
heat exhaustion is an example of which problem-
solving tool?  

a. The representativeness heuristic   

  b. The availability heuristic   

c. The anchoring heuristic   

  d. Confi rmation bias      

17. Using your critical thinking skills, you come to the 
conclusion that this patient is most likely suffering 
from heat exhaustion. In this situation, you should 
most be on guard for  

a. fundamental attribution error.   

b. confi rmation bias.   

c. self-serving bias.          

 d. hindsight bias.

18. Describe a method you should use to help control 
bias in the decision-making process. 

    

 

 19. List two pitfalls commonly encountered when 
applying critical thinking skills in real-life situa-
tions. 

      

 

 Need to Know

 The following represent the Key Objectives of Chap-
ter 5:  

1. Explain how paramedics provide emergency care 
to their patients by using an assessment-based 
approach. 

 Both physicians and paramedics gather, evaluate, 
and synthesize information about a patient’s condi-
tion. In this sense, both health-care practitioners 
use an assessment-based approach to determining 
patient care. However, the physician is compelled 
to  diagnose  the patient, that is, come to a conclu-

sion about what exactly is causing the patient’s 
current condition. The paramedic does not need to 
determine the exact underlying cause in order to 
begin emergency care and transport of the ill or 
injured patient. In fact it may be best to avoid com-
ing to a “snap” judgment of the problem, in order 
to avoid tunnel vision.   

2. Describe the subtle differences in patient presenta-
tion among patients who are sick and those who 
are not yet sick. 

 Chapter 14, Patient Assessment, in the textbook 
covers the critical concepts of the primary and sec-
ondary survey in detail. At this point, recognize 
that sometimes the line that divides sick patients 
from not yet sick patients can be very fi ne. The 
paramedic must remain vigilant about the patient’s 
airway, breathing, and circulation status and care-
fully analyze both the environmental and patient 
fi ndings. Ongoing assessment of the patient’s vital 
signs and physical exam are critical to fi nding 
these subtle differences.   

3. Explain the differences between how problems 
might be solved by novice (new) and expert (appro-
priately experienced) paramedics.     

 Imagine that the brain is an old-fashioned Rolo-
dex, a rotating fi le device that is still commonly 
used to store business contact information on 
small cards. The brand-new paramedic has a 
brand-new Rolodex, full of blank cards. She expe-
riences her fi rst patient encounter and manages 
the event. In her Rolodex, she “writes down” the 
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information about this patient contact—let’s say it 
was a 45-year-old male with chest pain. Mentally, 
she stores this information away. She contacts a 
second patient, then a third, and then more. For 
each contact, she mentally writes down information 
about that contact and stores it in her Rolodex. 
  One day she contacts a 49-year-old male with 
chest pain. She vaguely remembers that she man-
aged a similar patient in the past. She “fl ips” her 
mental Rolodex to that fi rst patient’s card and 
recalls what she provided for management and 
treatment. This time, her treatment goes a little 
faster than the fi rst time. 
  As she continues her practice, the paramedic 
adds more and more “cards” to her mental Rolo-
dex. We call this experience, and this is how the 
paramedic becomes an expert in her craft. An 
experienced paramedic can have many thousands 
of “cards” in the Rolodex; she can fl ip through 
them very quickly, match patterns of what signs 
and symptoms she has seen in her past patients, 
and make what might appear to be “snap” deci-
sions to an inexperienced paramedic. The novice 
who tries to make the same level of rapid decision-
making may be less accurate simply because of the 
lack of sound experience. 
  If this analogy makes sense to you, then you 
will remember to be precise and diligent in assess-
ing and managing your patients at the beginning 
of your career. Resist the urge to make a quick 
decision about a patient’s condition. Over time 
you will get there!   

  4. Determine when enough information is gathered 
to form an assessment of the problem, and bal-
ance that with the need to manage the patient, 
particularly when the problem is life-threatening. 

 As a new paramedic, you may feel like you need 
to ask many questions and perform a detailed 
examination on every patient you contact—after 
all, who wants to miss a crucial piece of informa-
tion that can make a difference in treatment and 
outcome? You must remember that the patient’s 
airway, breathing, and circulatory status must be 
evaluated  fi rst  and treated  fi rst . The paramedic 
will manage the most serious conditions fi rst, fol-
lowed by less threatening conditions. Indeed, 
minor conditions can be left alone if there is a life-
threatening condition that needs immediate atten-
tion and care.   

  5. Develop critical thinking skills that can be useful 
in EMS situations using heuristic tools commonly 
used by physicians. 

 The term  heuristic  comes from the Greek word 
 heuriskein , meaning “fi nd.” Medical practitioners 

can use a variety of methods to help solve prob-
lems presented by their patients. There are three 
basic approaches that are discussed in the text. 
They are:  

  a.  Representative heuristic.  You fi nd out enough 
information about the patient’s condition that 
causes you to believe that the pattern repre-
sents a specifi c disease or injury process.   

  b.  Availability heuristic.  You have experienced 
enough similar situations to the one you are 
facing now to make a judgment on it.   

  c.  Anchoring heuristic . You make a few observa-
tions about the patient’s condition, formulate 
an initial impression of what is occurring, and 
then try to fi t your subsequent fi ndings to that 
impression. 

 Each of these methods has both strengths and 
weaknesses associated with it. Regardless of 
which tool you might use, remember these basic 
tips to help you develop good critical thinking 
habits:  

•   Avoid tunnel vision . Although your textbooks 
might imply that your patients will always 
appear to be “black or white,” many of them 
will in fact be found in the “grey” area. In 
other words, their presentation may be due to 
a variety of causes, not just one.   

•   Sort and prioritize your information.  Focus on 
fi ndings that lead to serious conditions fi rst, 
followed by less critical ones.   

•   Keep reassessing the patient.  Observing your 
patient is not like taking a photograph. It is 
more like fi lming a movie—things can change 
from one moment to the next.   

•   The absence of fi ndings can be just as impor-
tant as the ones that you can observe.  These 
are called  pertinent negatives,  and you will 
want to keep them in mind as you sift through 
your clues.   

•   When it’s time to switch, switch!  The nature of 
patient care is a pattern of assessment, fol-
lowed by management, followed by more 
assessment and more management. Be clear 
and confi dent when you decide when to eval-
uate and when to take care of your patient.         

  6. Explain how biased thought processes can result 
in diffi culties in problem solving and how being 
aware of possible biases and consciously fi ltering 
for them can minimize the impact they have on 
critical thinking. 

 Being biased is not necessarily wrong; after all, we 
all are biased in one way or another in how we 
view others and ourselves in the world. What is 
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more important to understand is how to recognize 
bias as it relates to critical thinking and decision-
making skills in medicine. 
  Examples of bias in the thinking process 
include:  

•   Hindsight.  Believing that past events will pre-
dict future events   

•   Focalism.  Focusing on single points of detail 
of an event and not the big picture (tunnel 
vision)   

•   Fundamental attribution error.  Thinking that 
the source of the patient’s complaint is person-
ality driven rather than clinically based   

•   Confi rmation bias.  Incorrectly judging a situa-
tion, and then trying to rationalize observa-
tions so that they support that judgment   

•   Self-serving bias.  Taking credit for outcomes 
that are not necessarily related to your actions    

 If you can recognize these behaviors in yourself, 
then you can stop them and keep your mind open 
to the possibilities of what is really happening to 
the patient.      

Need to Do

There are no psychomotor skills that directly support 
this chapter content.   

 Connections   

   The accuracy and quality of emergency care 
that you provide to your patient rests squarely 
upon your ability to assess the patient. It is not 
too early to begin looking at the following chap-
ters in the textbook: Chapter 9, Safety and Scene 
Size-Up; Chapter 10, Therapeutic Communica-
tions and History Taking; and Chapter 11, The 
Normal Physical Examination.   

   The W. Maurice Young Centre for Applied Eth-
ics, located at the University of British Columbia, 
Canada, has a website that outlines a sensible, 
ethical approach to clinical decision-making and 
advising. You can fi nd that page at  www.ethics.
ubc.ca/people/mcdonald/decisions.htm .   

   If you are interested in fi nding out more about 
the critical thinking process, try a Web search 
on the term  critical thinking.  One link is  www.
criticalthinking.org , which is the website for the 
Foundation for Critical Thinking (Dillon Beach, 
California). This site provides short readings on 
the thinking process, as well as links to other 
resources.   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

  Using Resources  You don’t operate in a void. 
Remember to use your resources, including your 
partner, medical director, and protocols, to help 
guide you in making critical decisions. As you 
gain confi dence in your abilities, you will rely on 
external resources less. However, having an extra 
“ear” or “second opinion” is helpful.   

  Closing the Loop  When possible, “close the 
loop.” In other words, fi nd out what happened to 
your patient after you transferred care. You may 
be surprised to fi nd out that what you thought you 
were dealing with was in fact not the case! This 
“refl ection-on-action” moment will help shape 
your experiences in a positive way.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.     

 Answers   

 Are You Ready?   

1. This photo provides an opportunity for you to exercise 
an “open mind.” Did you notice the following when you 
studied the scene?  

•  The front rim of the bicycle wheel is bent, indicating 
some force. What could have created this force?   

•  The patient appears awake and engaged with the 
paramedic.   

•  Not all of the trees have leaves yet. Is it spring or 
fall?   

•  The patient is on the sidewalk. Did she land there or 
walk to her current position?   

•  An absence of a helmet. Was she wearing one?      

2. Do you believe that she has an injury that warrants 
ambulance transport? Perhaps you used an  availability 
heuristic  approach to your decision-making, since you 
have seen many of these cases before. Or, maybe the 
mechanism of the incident, coupled with an apparent 
extremity injury, led you to use the  representative heu-
ristic  to make the decision.     
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 Active Learning      

  1.  a.    There was probably a wide range of options and 
prior information you considered before making a 
decision—information you knew about because of 
previous experience. The fact is, you may have 
made the decision without even thinking about it 
because the  pattern  was very similar to situations 
you were involved with in the past, like buying gas 
or a specifi c kind of cereal. How does this relate to 
 pattern matching  or the  availability heuristic  in 
clinical decision-making?   

  b. Why might this decision have taken longer? Unlike 
the fi rst situation, you may not have been familiar 
with the products that you had to choose from. 
Because of this, you may have needed to gather 
more information about the options, doing research 
and comparisons before deciding on which item to 
purchase. Consider the following: Did you have a 
sense of what you wanted before beginning the 
decision-making process? Did you then balance the 
different variables, such as cost and function, in 
order to identify the item that was most like your 
original mental image? How does this relate to the 
 representative heuristic  decision process?   

  c. If you couldn’t make a decision, perhaps it was 
because you felt that you did not have enough 
information, or that the outcome of your decision 
was too risk-laden or caused too signifi cant of an 
impact to other parts of your life. These “high 
stakes” situations also occur in EMS situations, 
where the patient outcome is strongly infl uenced by 
what you decide to do. In these situations you must 
often make your decision even though you do not 
feel fully confi dent—and then live with the out-
come afterward. 

     If you have ever made a poor decision, you 
probably realized that perhaps there was some 
information that may have been available, but you 
missed or ignored it because you felt that it wasn’t 
important at the time. Could this be an example of 
tunnel vision?        

 You Are There: Reality-Based Cases  

Case  1   

  1. Did you write down more than one or two possible 
causes of her discomfort? What do you think is the most 
likely culprit? Is she “sick”? For more to this answer, go 
to patient 2.     

 Case 2   

  1. Compare the answers you provided for Case 1, the female 
businesswoman’s condition, with those you gave for the 
businessman’s complaints. Were there any differences 
between the two sets? Why do you think that is?   

  2. If there were no differences between your two answers, 
great! You have just demonstrated your ability to control 
bias as it relates to gender. The two cases are identical, 
with the exception of gender. Could the woman be 
experiencing psychogenic hyperventilation? Certainly. 

Could she be experiencing a pulmonary embolus or car-
diac ischemia? Absolutely! 
  Now, how likely were you to attribute the man’s 
condition to psychogenic hyperventilation? If you ini-
tially thought the woman was more prone to that condi-
tion than the man, think about how you reached your 
conclusion. Can you think of which bias you might have 
inadvertently selected?      

 Test Yourself   

  1. False 

 During a call, the EMS critical thinking process begins 
as soon as the EMS professional obtains information 
from the dispatcher.   

  2. The prehospital environment may include adverse 
weather conditions, poor lighting, uneven terrain, and 
even a possible shortage of equipment, supplies, or team 
members.   

  3. c 

 The decision-making process for both the physician and 
the EMS provider involves gathering, evaluating, and 
synthesizing information. There are, however, substantial 
differences between the purposes of the two processes, 
the most notable of which is the need for the physician 
to come up with an actual diagnosis of the problem.   

  4. Many diseases have similar presentations of symptoms 
and signs. Ultimately, determining the cause of the 
symptoms and signs is less important than gathering per-
tinent information; recognizing the severity of the signs 
and symptoms; preventing or correcting abnormalities 
that impact the airway, breathing, and circulation; and 
providing safe, expeditious transportation to the most 
appropriate facility capable of caring for the patient.   

  5. d 

 Objective fi ndings are those that are measurable or 
observable by the paramedic. Subjective fi ndings are 
those that the patient (or someone else) tells you.   

  6. c 

 The patients who are between “sick” and “not sick” can 
be the most diffi cult ones for both experienced and nov-
ice paramedics to handle. These patients do not appear 
sick at the moment, or sick enough to warrant aggressive 
resuscitation measures, but if they are not watched care-
fully and handled correctly, they can become very sick 
and may even die. These are the ones referred to as “not 
yet sick.”   

  7. c 

 “Not yet sick” patients are diffi cult to assess and treat. 
You should always maintain a high index of suspicion. 
These are the patients who benefi t most from a para-
medic’s experience and ability to perform a good assess-
ment and anticipate the potential for the patient to have 
a serious problem.   

  8. True 

 Sorting through the signs and symptoms may not be 
your fi rst priority if the patient is unconscious and not 
breathing. Appropriate interventional treatments must 
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always be balanced with gathering information and per-
forming an assessment. What makes this diffi cult is in 
knowing where the balance between assessment and 
treatment lies. The old saying “experience is the best 
teacher” is true for the practice of paramedicine.   

  9. a 

 When tunnel vision occurs, a person’s fi eld of focus is 
too narrow, and possibilities that should be considered 
are frequently ignored. If signs or symptoms are not con-
sidered because they do not confi rm the suspected diag-
nosis, the patient may be mismanaged.   

  10. It is important to consider all assessment fi ndings before 
making a treatment decision, because there are certain 
conditions in which a “normal” vital sign, when com-
bined with a specifi c chief complaint, is indicative of a 
life-threatening situation.   

  11. a 

 Pattern recognition involves the assessment of environ-
mental clues (or lack of clues) based on known patterns 
to develop a hypothesis.   

  12. Responses include cardiac monitor, end-tidal CO 2  detec-
tor, and pulse oximeter.   As the technology available in the 
prehospital environment is increasing, the use of tools 
such as the cardiac monitor, pulse oximeter, and end-tidal 
CO 2  detector are becoming more common. These devices 
are minimally invasive and are good tools to assess for 
possible cardiovascular or respiratory problems. They are 
becoming a standard of care for most cardiac and respira-
tory emergencies as well as serious trauma situations.   

  13. d 

 Be alert for fresh evidence, particularly evidence that 
demands a revision or deletion of the assessment con-
clusion: Until a person is dead, the person is in a 
dynamic state. The person’s condition can improve or 
deteriorate rapidly. Your treatment strategies must be 
fl exible as well.   

  14. True 

 In some cases, pertinent negative fi ndings are more impor-
tant than other signs and symptoms. With some diseases, 
like infectious diseases, they are critical to safety.   

  15. c 

 The anchoring heuristic is a problem-solving strategy 
that begins with the most likely cause as the anchor, and 
then the signs and symptoms needed to confi rm that 
cause are assessed for fi rst. This can be a powerful tool, 
but it can be used incorrectly if the paramedic does not 
perform a thorough assessment or gather history to jus-
tify his or her conclusions.   

  16. a 

 The representativeness heuristic means that the situa-
tion provides enough information for the paramedic to 
believe that the current signs and symptoms represent 
a particular disease.   

  17. b 

 Confi rmation bias is the tendency to search for and 
interpret information in a way that confi rms your pre-
conceptions. In this case, although you suspect heat 
exhaustion, you should still consider contradicting 
signs and symptoms and be prepared to revise your 
treatment plan.   

  18. Remember that patient presentations are diverse and 
their problems evolve over time. Paramedics must be 
fl exible to be effective. Ultimately, each and every 
call should be approached with the same question: 
“What is the most serious possible cause of this 
patient’s presenting signs and symptoms?” Being aware 
of possible biases and consciously fi ltering for them 
can minimize the impact they have on your critical 
thinking abilities.   

  19. Failure to take the necessary equipment to the patient 
and failure to mobilize adequate personnel to support 
the management of the care of the patient are two com-
mon pitfalls. 

 Always take an ECG monitor-defi brillator, airway kit 
with oxygen, and IV kit with cardiac drugs to every 
patient that dispatch information indicates as “sick” or 
“not yet sick.” A third common pitfall is performing 
assessments out of sequence so that a life-threatening 
problem, when it arises, is mismanaged.            
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Word Prefi x Root Suffi x Defi nition

Diabetes

Cholecystitis

Amyotrophic

Sclerosis

Hyperlipidemia

Arteriosclerosis

Cardiomyopathy

Myocardial

Anemia

Cerebrovascular

Hemiparesis

Dysarthria

Dysphasia

6
Medical Terminology

Are You Ready?

      Mr. Bond is a 76-year-old male who has a very exten-
sive medical history, including insulin-dependent 
diabetes, cholecystitis, hyperlipidemia, hypertension, 
renal insuffi ciency, cardiomyopathy, inferior-lateral 
myocardial infarction, congestive heart failure, ane-
mia, cerebrovascular accident with resulting right-
sided hemiparesis, dysarthria, dysphasia, gout, and 
depression. Today Mr. Bond is complaining of a sore 
throat that he has had for the past 15 minutes.

     1.  Using the patient care report in   Figure 6-1  and the 
table below,  break down each of the components 
of Mr. Bond’s past medical history (PMH) into pre-
fi x, root word, and suffi x (where applicable) to 
assist you in defi ning each word:          
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Active Learning

      1.   Defi ne each root word.            
Root Word Meaning

Append/o, appendic/o Appendix

Arthr/o

Derm/o

Muc/o

Hydr/o

Neur/o

Hemat/o

Thromb/o

Path/o

       2.    For the following medical terms, place forward 
slashes between the individual word parts, and 
write the defi nition of the medical term.         

Term Meaning

Cardi/o/megaly Enlargement of the heart

Acromegaly

FIGURE 6-1 Excerpt from the patient care report corresponding to the chapter-opening scenario.

Dispatch Date

01/02/07

Incident Location

1234 49th Ave

Location

Type

Estimated Incident

Date & Time
01/02/07@13:00 hrsL R E S

Patient Address

1234 49th Ave

Telephone Number

(415) 555-1234

Patient Name (Last, First)

Bond, James

Birthdate

12/28/30

Past Medical History

Age

76

Gender Weight (kg)

70 kg

Medications

Insulin (Regular and NPH), Colchicine, DSS, Famotidine, Lipitor, HCTZ,

     Allergies

PCN, Morphine, Codeine

Primary MD.

Bracket, K.

Plavix, Furosemide, Slow-K, Multivitamins, Digoxin, NTG, and

Family History: Cardiac disease, hypertension, diabetes mellitus, Iupus, and amyotrophic lateral
sclerosis (ALS). Past Medical History: Insulin-dependent diabetes, cholecystitis, hyperlipidemia,

hypertension, renal insufficiency, cardiomyopathy, inferior-lateral myocardial infarction,

congestive heart failure, anemia, cerebrovascular accident with resulting right-sided

hemiparesis, dysarthria, dysphasia, gout, and depression.

Zoloft.

M F Unk.

SSN

123-45-6789

Insurance Information Policy Number

123456789

CASE

NUMBER

1 2 3 4 5 6 7 8 Pt Number

1 of 1

Page Number

1 of 1

Service

Type

Scene

Transfer

Valley Fire Department Patient Care Report

MediCare/Cal

Denies

Denies

NKDA

Seizures

Alcohol/Substance Abuse History of Current Complaint

CVA Neurological Pregnancy Recent Surgery

Diabetes Kidney Failure Cancer Psychiatric

Pneumonia Other Respiratory Immunocompromised

MI CHF HTN Other Cardiac Asthma COPD

Kaiser Work Comp. Pvt.

Other

Term Meaning

Macroglossia

Histology

Arthritis

Pericarditis

Splenomegaly

Aleukocytosis

Thoracocentesis

Pericardiocentesis

Pulmonary

Gastrectomy

Appendicitis

Dermatology

Neuritis

Cardiac

Supraclavicular

Dysmenorrhea

Hemolysis

Osteomalacia
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Term Meaning

Maxillary

Encephalomyelitis

Gastroenterology

Laryngoscope

Laryngectomy

Hematoma

Retrogastric

Retroperitoneal

Myeloid

Gastritis

Pneumothorax

Dysphagia

Mitral stenosis

Hepatitis

Adenectomy

Dermatitis

Laparotomy

Intraosseous

Aerotitis media

Microscope

Anoxia

            3.   Choose the best medical term for the following 
descriptions.   When writing the term, place for-
ward slashes between each of its word parts.            

Meaning Term

Infl ammation of the adenoids Adenoid/itis

Immature cell from which a white 

blood cell develops

Accumulation of blood in the pleural 

cavity

Excessive carbon dioxide

Infl ammation of the liver

Relating to the ribs

Condition of having a split mind

Infl ammation around the heart

Surgical removal of an embolus

Meaning Term

Bacteria that appear blue

Condition of an overproductive 

thyroid gland

Double vision

Diffi culty speaking

A medication capable of relieving 

pain

Relating to fat, or like fat

To take water away from

Slow heart rate

Relating to something under the liver

Infl ammation of the brain

Bones in the hand after the carpals

Normal, or good, breathing

Red blood cell

Cancerous tumor

Relating to mucus, or a mucous 

membrane

Visual examination of the larynx

A bluish discoloration of the skin

Fast respiratory rate

The process of recording carbon 

dioxide measurements

Infl ammation of the colon

Under the sternum

Surgical removal of the uterus

Fever producing

Loss of, or without speech

Nasal discharge or fl ow

The suturing of a severed nerve

Agent that kills fungi

Incision into the skull

Surgical removal of the gall bladder

Condition of being without feeling

Capable of dissolving or digesting 

mucus

Surgical repair of the larynx
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             4.   Read an article in your favorite EMS journal or 
medical journal and make a list of any medical 
terms that you do not understand. Break down 
each of these words into its prefi x, root word, and/
or suffi x (where applicable) in an attempt to defi ne 
these words. When you are done, look up each of 
these words in a medical dictionary to see if you 
are correct.     

You Are There: Reality-Based Cases  
 Case 1 

 You are called to a prenatal clinic, where you fi nd an 
unresponsive 35-year-old female on a gurney. The 
patient came into the clinic complaining of headache; 
blurred vision; nausea with vomiting; swelling of her 
face, hands, and ankles; sudden weight gain; confu-
sion; anxiety; trouble catching her breath; right shoul-
der pain; and lower back pain. 

 The patient’s physician tells you that she has been 
suffering from pregnancy-induced hypertension and 
preeclampsia, and that today she presented with pro-
teinuria and hyperrefl exia. The physician wrote an 
order for MS 4.0 g deep IM in each buttock and hydral-
azine 10 mg IV. The preceptor RN advised the student 
nurse to prepare the MS while she went to look for the 
hydralazine. The student nurse prepared the MS as she 
was instructed to do, but when the physician began to 
pressure the student nurse, she administered the MS 
without her preceptor present. As soon as the precep-
tor returned, she established an IV and administered 
the hydralazine. Approximately 10 minutes after the 
patient received the MS, she became unresponsive. 
The student nurse informs you that the patient’s initial 
vital signs are: blood pressure, 240/110; pulse, 128; 
respirations, 22; and temperature, 98.9° F.   

   1.   What is your general impression of this patient, 
and what additional information would you like 
to know about her?  

 The physician states that the patient did not exhibit 
any seizure activity during the time that the patient was 
under her care. The patient appears to have a patent 
airway, but has bradypnea and very shallow respirations. 
The patient has bounding pulses in her periphery. The 
patient was found in a left lateral position.   

   2.   What are some other possible causes for the change 
in the patient’s status?  

 

 

 After you test the patient’s blood sugar (124 mg/dL), 
the patient stops breathing. You and your partner 
insert an NPA and ventilate the patient with a bag-
mask attached to high-fl ow oxygen. You load the 
patient on the gurney, and, as you begin to wheel her 
to the ambulance, the head nurse frantically enters the 
room and asks the student nurse if she knows where 
the 80 mg of morphine from the drug cabinet is. The 
student nurse states that she administered the 80 mg 
of morphine to the patient as the physician had 
ordered, 40 mg IM in each buttock.   

   3.   What action should you take upon discovery of 
the medication error?  

 

 

 This scenario depicts the downside of using medical 
abbreviations, especially when used to order and docu-
ment the administration of medications. In this particu-
lar situation, the physician meant to order 4 grams of 
magnesium sulfate (MgSO 4  or MS) administered intra-
muscularly, 2 grams in each buttock. The student nurse 
interpreted the order as 40 milligrams of morphine sul-
fate (MSO 4  or MS) intramuscularly in each buttock and 
ended up giving the patient 80 milligrams of morphine. 
The abbreviation MS can mean magnesium sulfate or 
morphine sulfate; thus, it is imperative to write out the 
names of these medications. The student interpreted the 
order for the medication to be in milligrams, when in 
reality the physician had ordered grams. 

 If the medication order is unclear, or appears 
incorrect, confi rm the order with the person who 
issued it, look up the medication if you are not famil-
iar with its use or an appropriate dosage of the medi-
cation, and always follow the fi ve rights of medication 
administration. 

 Another important point to make regarding this 
medication error is the use of a trailing zero. If you 
are giving 4 grams of something,  do not  write 
4.0 grams. The decimal point between the 4 and the 
zero may not be seen by everyone, and the 4.0 can be 
interpreted as 40 (an error which would deliver 
10 times the medication that was intended), which 
was the case in this example.      

Test Yourself

      1. Which of the following suffixes means “contraction, 
constriction”?

    a. -sclerosis   

  b. -stenosis   

  c. -stalsis   

  d. -stasis      
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  2. What does the term  adduction  mean? 

 

  

    3. The abbreviation  DT  means

    a. duodenal torsion.   

  b. drop test.   

  c. delirium tremens.   

  d. deltoid tumor.      

  4. What does the medical term  leukocyte  mean, and 
what is its root word? 

 

  

    5. The suffi x - esthesia  means

    a. brain activity.   

  b. ability to move.   

  c. sensation.   

  d. appearance.      

  6. What does the term  dysphagia  mean? 

 

  

    7. While treating an unconscious, elderly patient in 
her home, you notice a prescription bottle with the 
abbreviation  b.i.d.  on the label. What does this 
mean? 

 

  

    8. The term  periumbilical  describes the

    a. two glands of the throat.   

  b. area surrounding the belly button.   

  c. the “bag of waters” surrounding a fetus.   

  d. area immediately behind the eye.      

  9. You have responded to a call for a 55-year-old 
woman complaining of chest tightness and diffi -
culty breathing. In order to determine if the pain 
radiates anywhere, you ask, “Does the pain radiate 
down your left arm?” Explain why this question 
is poorly phrased. 

 

  

    10. The best way to learn medical terminology is to 
memorize medical terms.

   True   

 False      

  11. You are treating a patient with suspected hemo-
thorax. What common terms should you use to 
describe this condition to the patient? 

 

  

    12.  Arteriosclerosis  is a medical term meaning

    a. infection of the joints.   

  b. widening of the arteries.   

  c. infl ammation of the joints.   

  d. thickening and narrowing of the arteries.      

  13. What does the suffi x - centesis  mean? 

 

  

    14. The abbreviation  MVC  means

    a. motor and vasculature condition.   

  b. motor vehicle collision.   

  c. muscular veniform contraction.   

  d. multiple ventricular contractions.      

  15. A nulligravida patient is a patient that has never 
been pregnant.

   True   

 False      

  16. Medical terminology is best suited for conversa-
tions with

    a. the patient’s family.   

  b. other medical professionals.   

  c. the patient.   

  d. bystanders.      

  17. In your written report you could use which sym-
bol to denote the patient’s gender, if your patient 
is a female?

    a.     

  b.     

  c.     

  d.        

  18. The prefi x  poly - means

    a. porous.   

  b. many.   

  c. rare.   

  d. red.      

  19. The term  meningitis  means

    a. infl ammation of a peripheral nerve.   

  b. infl ammation of the heart.   

  c. infl ammation of the brain.   

  d. infl ammation of the meninges.    
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  Scenario:  You have responded to a call for a 76-year-
old male complaining of chest pain immediately 
below his breastbone, diffi culty breathing, and pro-
fuse sweating.   

  20. What term would you use to describe the location 
of his chest pain? 

  

21. What medical terms would you use to describe his 
other symptoms? 

 

  

 

Need to Know

       The following represent the Key Objectives of Chap-
ter 6:

    1. Outline the components of a medical term. 

 The need to understand medical terminology and 
abbreviated medical terms becomes glaringly evi-
dent as soon as the paramedic is exposed to a 
patient’s medical record. For paramedics to become 
profi cient in the use of medical terminology, they 
must have a basic grasp of the methods used in 
the construction of these terms. The paramedic’s 
ability to identify, understand, and utilize  root 

words, prefi xes,  and  suffi xes  will allow for profi -
cient written communication with other medical 
professionals.   

 2. List common medical terms used in the EMS pro-
fession. 

 The use and misuse of abbreviated medical terms 
in the medical community can be problematic. 
Paramedics are no exception to this phenomenon. 
It is imperative that paramedics only use medical 
terms and abbreviations that they are familiar 
with and that are approved for use by their 
employer and the local or state EMS regulating 
agency. If there is any doubt as to the use of a 
medical term or abbreviation, the paramedic 
should spell out the word in its entirety. Keep in 
mind that spelling counts. If you are not a good 
speller, have a medical dictionary or an electronic 
spell-checker with you to check the words that 
you are unsure of.   

 3. Avoid the use of abbreviations when documenting 
medication orders and the administration of med-
ications on a prehospital care report. 

 Misuse of medical abbreviations, especially in 
the area of medication administration, have led 
to disastrous results.  Table 6-1  shows the abbre-
viations that the Joint Commission on the Accred-
itation of Healthcare Organizations (JCAHO) 1

states should  not  be used due to the frequency 
with which they have been responsible for 
errors (medication and other).  Table 6-2  lists 
additional abbreviations, acronyms, and symbols 
for possible future inclusion in the offi cial “do 
not use” list. 

TABLE 6-1 Abbreviations That Should Not Be Used

Do Not Use Potential Problem Use Instead

U (Unit) Mistaken for 0, the number 4, or cc Write “unit.”

IU (International Unit) Mistaken for IV (intravenous) or the number 10 Write “International Unit.”

Q.D., QD, q.d., qd (daily)

Q.O.D., QOD, q.o.d., qod (every other day)

Mistaken for each other

Period after the Q mistaken for I, and the O mistaken for I

Write “daily.”

Write “every other day.”

Trailing zero (X.0 mg)

Lack of leading zero (.X mg)

Decimal point is missed. Write “X mg.”

Write “0.X mg.”

MS

MSO4 and MgSO4

Can mean morphine sulfate or magnesium sulfate

Confused for one another

Write “morphine sulfate.”

Write “magnesium sulfate.”
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        Need to Do 

 The following skills are explained and illustrated 
in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying 
DVD:           

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Documentation 64 – DVD 64

 Connections 

               Chapter 17, Documentation and Communica-
tion, in the textbook further explains why it 
is critically important to understand the 
 spoken and written language of medicine and 
the medical terminology that goes along 
with it.    

   It’s important to own or have access to a medi-
cal dictionary (print or electronic). Many elec-
tronic dictionaries can be downloaded onto a 
PDA or a laptop computer.    

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.      

Street Secrets

  Spelling Counts!  You could be the best para-
medic in the universe, but if you are unable to 
prove that fact in writing, you may fi nd yourself 
in considerable trouble. If you are required to tes-
tify in court concerning your care and documenta-
tion and there are spelling errors on your patient 
care report, you become a much less credible wit-
ness. It is a good practice to have a medical dic-
tionary and, if you are a poor speller in general, a 
standard dictionary readily accessible while com-
posing your prehospital reports. There are also 
“misspeller’s dictionaries” available for download 
onto a PDA.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.     

 Reference   

      1. “Patient Safety ‘Do Not Use’ List.” Joint Commission on 
the Accreditation of Healthcare Organizations. Avail-
able online at  www.jcaho.org  (accessed October 21, 
2006).     

TABLE 6-2 Abbreviations, Acronyms, and Symbols to Avoid

Do Not Use Potential Problem Use Instead

> (greater than)

< (less than)

Misinterpreted as the number 7 or the letter L

Confused for one another

Write “greater than.”

Write “less than.”

Abbreviations for drug names Misinterpreted due to similar abbreviations for multiple 

drugs

Write drug name in full.

Apothecary units Unfamiliar to many practitioners 

Confused with metric units

Use metric units.

@ Mistaken for the number 2 Write “at.”

cc Mistaken for U (units) when poorly written Write “mL” or “milliliters.”

µg Mistaken for mg (milligrams) resulting in one thousand-fold 

overdose

Write “mcg” or “micrograms.”



52 Part 1 Foundations of Paramedicine

Word Prefi x Root Suffi x Defi nition

Diabetes Diabetes   “increased 

urine output”

Increased urine output

Cholecystitis Chole   “bile” cyst   “bladder” -itis = “infl ammation” Infl ammation of the gall bladder

Amyotrophic A   “without” myo   “muscle” -trophic = concerned 

with nourishment

Pertaining to muscular atrophy

Sclerosis Sclerosis   “hardening” To harden

Hyperlipidemia Hyper   “excessive” lipid   “fat” -emia = “blood” Increased lipids in the blood

Arteriosclerosis Arterio   “artery” -sclerosis = “to harden” Hardening of arteries

Cardiomyopathy Cardio   “heart” myo   “muscle” -pathy = “disease” Disease of the heart muscle

Myocardial Myo   “muscle” cardial   “heart” Concerning the myocardium 

(heart  muscle)

Anemia An   “not” emia   “blood” A reduction in the number 

of red blood cells

Cerebrovascular Cerebro   refers to 

the brain

vascular   “blood vessel” Referring to the blood vessels of 

the brain

Hemiparesis Hemi   “half” paresis   “paralysis” Paralysis affecting only one 

side of the body

Dysarthria Dys   “diffi cult” arthria   “to utter distinctly” Diffi cult and defective speech

Dysphasia Dys   “diffi cult” phasia   “to eat” Inability to or diffi culty swallowing

2.

Term Meaning

Cardi/o/megaly Enlargement of the heart

Acr/o/megaly Enlargement of the extremities

Macro/glossia Large tongue

Hist/o/logy The study of tissue

Arthr/itis Infl ammation of the joints

Peri/card/itis Infl ammation around the heart

Splen/o/megaly Enlargement of the spleen

A/leuk/o/cyto/sis Absence of white blood cells

Thorac/o/centesis Withdrawing fl uid from the thorax or chest

Peri/cardi/o/centesis Withdrawing fl uid from around the heart

Pulmon/ary Relating to the lungs

Gastr/ectomy Removal of the stomach

Appendic/itis Infl ammation of the appendix

Dermat/o/logy The study of the skin

Neur/itis Infl ammation of the nerves

Cardi/ac Pertaining to the heart

Supra/clavicul/ar Above the clavicles

Dys/men/orrhea Painful menses

Root Word Meaning

Append/o, appendic/o Appendix

Arthr/o Joint

Derm/o Skin

Muc/o Mucus

Hydr/o Water

Neur/o Nerve

Hemat/o Blood

Thromb/o Blood clot

Path/o Disease

       Active Learning     1.

 Answers   

 Are You Ready?               
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3.

Meaning Term

Infl ammation of the adenoids Adenoid/itis

Immature cell from which a white blood 

cell develops

Leuk/o/cyt/o/blast

Accumulation of blood in the pleural 

cavity

Hemo/thorax

Excessive carbon dioxide Hyper/capn/ia

Infl ammation of the liver Hepa/titis

Relating to the ribs Cost/al

Condition of having a split mind Schiz/o/phrenia

Hem/o/lysis Destruction of the blood

Oste/o/malacia Softening of the bones

Maxill/ary Relating to the upper jaw

Encepha/lo/myel/itis Infl ammation of the brain and spinal cord

Gastr/o/enter/o/logy The study of the stomach and small 

intestine

Laryng/o/scope Instrument used to view the larynx

Laryng/ectomy Removal of the larynx

Hemat/oma A mass (or tumor) of blood that is usually 

partially clotted

Retro/gastric Relating to something behind the stomach

Retro/periton/eal Behind the peritoneum

Myel/oid Like the marrow, or spinal cord

Gastr/itis Infl ammation of the stomach

Pneum/o/thorax Accumulation of air in the pleural cavity

Dys/phag/ia Diffi culty swallowing

Mitral stenosis Narrowing of the mitral valve

Hepat/itis Infl ammation of the liver

Aden/ectomy Surgical removal of a gland

Dermat/itis Infl ammation of the skin

Lapar/o/tomy Incision into the loin or abdomen

Intra/osse/o/us Within the bone

Aerot/itis media Infl ammation of the middle ear by air 

pressure changes

Micro/scope Instrument for viewing small objects

An/oxia Without oxygen

Infl ammation around the heart Peri/card/itis

Surgical removal of an embolus Embol/ectomy

Bacteria that appear blue Cyan/o/bacteria

Condition of an overproductive thyroid 

gland

Hyper/thyroid/ism

Double vision Dipl/opia

Diffi culty speaking Dys/phasia

A medication capable of relieving pain An/alges/ic

Relating to fat, or like fat Adip/ose

To take water away from De/hydr/ate

Slow heart rate Brady/cardia

Relating to something under the liver Sub/hepatic

Infl ammation of the brain Encephal/itis

Bones in the hand after the carpals Meta/carpals

Normal, or good, breathing Eu/pnea

Red blood cell Erythr/o/cyte

Cancerous tumor Carcin/oma

Relating to mucus, or a mucous 

membrane

Mucous

Visual examination of the larynx Laryng/o/scopy

A bluish discoloration of the skin Cyan/o/sis

Fast respiratory rate Tachy/pnea

The process of recording carbon 

dioxide measurements

Capn/o/graphy

Infl ammation of the colon Col/itis

Under the sternum Sub/sternal

Surgical removal of the uterus Hyster/ectomy

Fever producing Pyro/genic

Loss of, or without speech A/phasia

Nasal discharge, or fl ow Rhino/rrhea

The suturing of a severed nerve Neur/o/rrhaphy

Agent that kills fungi Anti/fungal

Incision into the skull Crani/o/tomy

Surgical removal of the gall bladder Cholecyst/ectomy

Condition of being without feeling An/esthes/ia

Capable of dissolving or digesting 

mucus

Muc/o/lytic

Surgical repair of the larynx Laryng/o/plasty



54 Part 1 Foundations of Paramedicine

 Test Yourself  

    1. c 

 Stalsis   contraction, constriction. Peristalsis, for exam-
ple, is the coordinated contraction of smooth muscle 
that moves food through the digestive system and urine 
through the ureters. Stasis   stopping, constant; steno-
sis   narrowing; sclerosis   hardening.   

  2. The term  adduction  means to move toward (usually the 
center of the body). 

 This is the opposite of the term  abduction,  which means 
to move away from. These terms are commonly con-
fused. A way to remember the difference is that if a 
person is abducted, he or she is taken away from some-
where.   

  3. c 

 Delirium tremens is experienced by some chronically 
malnourished alcohol-addicted persons during alcohol 
withdrawal.   

  4.  Leukocyte  means “white blood cell.” The term leuko-
cyte consists of the root word  cyte  (meaning “cell”) and 
the prefi x  leuko-  (meaning “white”).   

  5. c 

 The suffi x  -esthesia  means “sensation” and is often com-
bined with the prefi x  an-  meaning “without,” which 
describes the medications and procedures used to pre-
vent a patient from feeling pain.   

  6. Diffi culty swallowing 

  Phagia  means swallowing. The prefi x  dys-  means diffi -
culty and is also used in the terms dyspnea (diffi culty 
breathing), dysuria (diffi cult urination), and dysphasia 
(diffi culty speaking).   

  7. The abbreviation  b.i.d.  means “twice a day.” 

 The abbreviation  b.i.d.  is an abbreviation of the Latin 
term  bis in die,  which means “twice a day.” This abbre-
viation is found on medication containers and on 
medication orders that you might fi nd in a patient’s 
chart (skilled care facility patients, interfacility trans-
fers). You may also see it written on discharge instruc-
tions from a patient’s previous hospital visit or on an 
unfi lled prescription found at the scene.   

  8. b 

 The prefi x  peri - means “around or surrounding”; the 
umbilicus is commonly known as the belly button.   

  9. Most patients should be interviewed using common 
terms, rather than medical terms. The rare exception 
would be when you have another medical professional 
as your patient. This patient may not understand what 
you mean by “radiate” in this context. Also, by asking 
her about a specifi c location (left arm), the question is 
leading the patient. This may cause her to “feel” pain 
that is not really present. 

 A better way to determine if the pain radiates anywhere 
would be to ask, “Do you feel the pain anywhere besides 
your chest?”   

        You Are There: Reality-Based Cases 

  1. The patient is critically ill and needs rapid intervention 
and transport to a medical facility that is capable of 
appropriately treating a patient with preeclampsia. 
Additional information that would be benefi cial at this 
point would be:  

•  Did the patient experience a seizure?   

•  Does the patient have a patent airway?   

•  Is the patient breathing adequately?   

•  Does the patient present with adequate perfusion?   

•  Is the patient in a position that permits the protection 
of her airway and the optimum perfusion to the 
fetus?   

•  What is the patient’s past medical history, what med-
ications does the patient take, and does the patient 
have any allergies to medications?   

•  What is the patient’s gynecological history (number 
of pregnancies, number of live births, last menstrual 
period, due date, prenatal care, anticipated complica-
tions, etc.)?      

  2. The best place to start when you are not sure why a 
patient has had a dramatic change in his or her level of 
consciousness is back at the beginning. Ensure that the 
patient has no threats to the airway, breathing, and cir-
culation. If there is no problem with the ABCs, take a 
look at the medical history and the medications that the 
patient takes. If the patient has a history of a condition 
such as diabetes, you can test to see if the patient is 
hypoglycemic or hyperglycemic. If you are unable to 
gather a medical history on the patient but he or she 
has a list of medications that includes insulin or some 
sort of opiate, you then have more possibilities that you 
can rule out. Remember to consider the possibility of 
overdose of medications or noncompliance with pre-
scribed medications. 
  If the cause(s) of the patient’s change in status 
cannot be determined after assessing the ABCs and 
reviewing the patient’s medical and medication his-
tory, the use of mnemonics such as AEIOUTIPS (alco-
hol, epilepsy, insulin, overdose, underdose, trauma, 
infection, psychoses, sepsis) are useful when faced 
with a patient experiencing an altered level of con-
sciousness. 
  When all else fails, continue to address the needs 
of the patient as far as the ABCs are concerned, treat the 
patient for any conditions within the bounds of your 
policies and protocols, and rethink the steps that were 
taken in treating the patient to determine if there is any-
thing out of the ordinary.   

  3.  Ventilatory support was maintained, and the patient 
was immediately given 2 mg of IV Narcan, which 
yielded minimal change in her status. Therefore, 2 addi-
tional milligrams of Narcan were administered, and in 
less than a minute the patient became responsive and 
shortly after was alert and oriented.     
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Becaue patients, bystanders and fi rst responders may 
or may not know what these terms mean or may use 
them improperly, you should always ensure that you 
utilize terms understood by those you are speaking 
with.   

  17. a 

   represents female;   represents male; µ can represent 
micrograms, but it is  no longer used;    represents “not 
equal to.”   

  18. b 

  Poly - means “many or excess” and is often combined 
with terms describing bodily functions or structures.   

  19. d 

 Meningitis is infl ammation of the meninges (the lining 
of the brain and the spinal cord). Some forms of men-
ingitis are contagious and therefore pose a risk to the 
paramedic.   

  20. Substernal 

 Pain underneath the breastbone would be described as 
substernal ( sub    “under,”  sternum    “breastbone”). 
 Episternal  means “upon the breastbone,”  suprasternal  
means “above the breastbone,” and  circumferential  
means “encircling.”   

  21. Dyspneic and diaphoretic 

  Dyspnea  is the medical term for diffi culty (dys-) breath-
ing (-pnea);  diaphoretic  (from the Latin  diaphoreticus  
meaning “promoting perspiration”) is the medical term 
for “sweaty.”                                                      

  10. False 

 Although memorization is an important tool in learning 
medical terminology, the best way to learn it is to use 
it often.   

  11. You should tell the patient he may have internal bleed-
ing around his lungs. 

 The term  hemothorax  is made of the word  hemo  mean-
ing “blood” and  thorax  meaning “chest.” The term spe-
cifi cally refers to blood in the pleural cavity, usually 
between the two pleura, and can be caused by chest 
trauma. Hemothorax is a life-threatening emergency.   

  12. d 

  Arteriosclerosis  is a medical term for the narrowing and 
hardening of the arteries; this is a common risk factor 
for myocardial infarction (MI).   

  13.  Centesis  means “puncture.” 

 The term is usually used when referring to withdrawing 
fl uid, such as in pericardial centesis, where excess fl uid 
is withdrawn from the pericardial sac.   

  14. b 

 The term  motor vehicle collision  is starting to replace 
the term  motor vehicle accident.  The reason behind this 
change is that most collisions are preventable and not 
merely accidents.   

  15. True 

 The prefi x  nulli-  means “none or never,” and the root 
word  gravida  means “pregnant.”   

  16. b 

 Medical terminology is best suited for conversations 
among medical professionals since it allows precision. 
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Are You Ready?

 Marge Robinson was cutting up a watermelon for her 
grandchildren on a warm summer day when she heard 
Carlie, her youngest granddaughter, scream at the top 
of her lungs from the backyard. Marge ran out the back 
door of the kitchen to see what was wrong, and as she 
scampered down the back steps, she lost her balance 
and fell forward. She reached out with her hands to 
break her fall, but landed on the knife that she had 
been carrying. She felt a sharp pain in her chest as she 
fell, and when she tried to get up from the ground, 
she noticed that the knife was stuck in her chest. 
Carlie, who had been sprayed with the hose by her 

   Anatomy Overview 

brother, saw what had happened and ran to her grand-
mother’s aid. Colin, Marge’s grandson, ran into the 
house and called 9-1-1.        

  1. Describe the location of the knife using anatomical 
terms. 

 

 

     

  2. What internal structures are likely to be involved 
based upon the photograph above? 

 

 

   

  3. After scene safety and body substance isolation 
(BSI), what are your priorities in caring for this 
patient? 
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Active Learning

  1. Describe anatomical position. 

 

 

  

 2. In  Figure 7-1 , label A points to the (a)    
surface of the body and label B points to the 
(b)    surface of the body. Another 
name for (a) is (c)   , and another 
name for (b) is (d)   .   

  3. Label the planes of the body shown in  Figure 7-2 .

    a. ___________________________________________   

  b. ___________________________________________   

  c. ___________________________________________      

  4. The spine is (a)    to the kidney, and 
the skull is (b)    to the brain. The 
nose is (c)    to the mouth, and 
the xiphoid process is (d)    to the 
sternum.  

  5. Identify the structures of the anterior chest and 
abdominal wall, as shown in  Figure 7-3 .  

   a. ___________________________________________  

   b. ___________________________________________      

   c. ___________________________________________    

(a)

(b)

(c)

FIGURE 7-2 

d. ___________________________________________    

e. ___________________________________________    

f. ___________________________________________    

g. ___________________________________________    

h. ___________________________________________    

i. ___________________________________________        

a
h

c

d

b

f

e

g

i

FIGURE 7-3 FIGURE 7-1 

BA
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   l. ___________________________________________    

   m. ___________________________________________    

   n. ___________________________________________    

   o. ___________________________________________    

   p. ___________________________________________    

   q. ___________________________________________     

   r. ___________________________________________   

   s. ___________________________________________     

 Male reproductive system   

   t. ___________________________________________    

   u. ___________________________________________      

   v. ___________________________________________      

   w. ___________________________________________           

  6. Identify the structures of the thorax and abdomen, 
as shown in  Figure 7-4 . 

 Pulmonary system

   a. ___________________________________________  

   b. ___________________________________________      

   c. ___________________________________________    

         Cardiovascular system     

   d. ___________________________________________    

   e. ___________________________________________    

   f. ___________________________________________    

   g. ___________________________________________    

   h. ___________________________________________    

   i. ___________________________________________      

 Genitourinary system   

   j. ___________________________________________    

   k. ___________________________________________   

d

f

e

i

g

h

b

l

n

o

p

s

a

c

j

k

m

r

q

t

u

v

w

FIGURE 7-4 
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 7.  Identify the structures of the torso, as shown in 
 Figure 7-5 . 

 Cardiovascular system

   a. ___________________________________________      

   b. ___________________________________________      

   c. ___________________________________________      

   d. ___________________________________________      

   e. ___________________________________________      

   f. ___________________________________________      

   g. ___________________________________________      

   h. ___________________________________________      

   i. ___________________________________________      

   j. ___________________________________________    

 Genitourinary system   

   k. ___________________________________________      

   l. ___________________________________________      

   m. ___________________________________________      

   n. ___________________________________________      

   o. ___________________________________________    

 Female reproductive system   

   p. ___________________________________________      

   q. ___________________________________________         

FIGURE 7-5 

a

e

f

g

h

i

k

n

o

q

b

c

d

l
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p
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FIGURE 7-6 

a

d

g

i

f

b

f

c

e

h

j

  8. Identify the deeper structures of the torso, as 
shown in  Figure 7-6 . 

 Pulmonary system

   a. ___________________________________________      

   b. ___________________________________________      

   c. ___________________________________________    

 Cardiovascular system   

   d. ___________________________________________      

   e. ___________________________________________      

 Genitourinary system 

   f. ___________________________________________      

   g. ___________________________________________      

   h. ___________________________________________      

   i. ___________________________________________      

   j. ___________________________________________         
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  9. Identify the major bones of the skeleton, as shown 
in  Figure 7-7 .

   a. ___________________________________________     

   b. ___________________________________________     

   c. ___________________________________________      

   d. ___________________________________________      

   e. ___________________________________________      

   f. ___________________________________________      

   g. ___________________________________________      

   h. ___________________________________________      

   i. ___________________________________________      

   j. ___________________________________________      

   k. ___________________________________________      

   l. ___________________________________________      

   m. ___________________________________________      

   n. ___________________________________________      

   o. ___________________________________________      

   p. ___________________________________________      

   q. ___________________________________________      

   r. ___________________________________________      

   s. ___________________________________________      

   t. ___________________________________________         

b

r

q

a

c

e

d

f

g

h

i

l

j

k

s

t

m

n

o

p

FIGURE 7-7 
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Find the following structures:

1st lumbar vertebra Femur Proximal radius

2nd intercostal space, midclavicle line 

on right side

Fibula Rectus abdominus

2nd metatarsal on left side of body Frenulum Spleen

3rd metacarpal on right side of body Frontal bone Temporal bone

5th intercostal space, lateral-axillary line 

on right side

Inferior scapula Temporomandibular joint

5th intercostal space, midaxillary line on 

right side

Kidney Thymus

7th cervical vertebra Liver Thyroid

Angle of Louis Mandible Tibia

Ascending colon Manubrium Trapezius

Bicep Occiput Tricep

Brachial artery Ovaries (show location 

regardless of sex of manikin)

Ulnar artery

Carotid artery Parietal bone Xiphoid process

Distal clavicle Pinnae Zygoma

Distal ulna PMI (point of maximal 

impulse)

On any single extremity place two pieces of tape: 

label one “distal” and one “proximal.”

Ethmoid Posterior iliac crest On the posterior of the body place two pieces of 

tape: label one “medial” and one “lateral.”

Externus oblique Proximal humerus On the trunk of the body place two pieces  of 

tape: label one “dorsal” and one “ventral.”

  10. Referring again to  Figure 7-7 , the bones shown in 
orange make up the (a)    skeleton, 
and the bones shown in green make up the 
(b)    skeleton.   

  11.  The Anatomy Game  

 This game can be played in a group or with one 
partner. The player or team with all the correct 
answers in the shortest amount of time wins. The 
rules of the game are as follows:

    a. Decide who will be the “anatomical manikin” 
for this exercise. The manikin can also par-
ticipate in locating structures.   

  b. Take a roll of tape and write down the name 
of each of the body structures listed in the fol-
lowing table.   

  c. Place the labeled tape segments on the manikin 
in the appropriate location. Record the time it 
takes to fi nd and label all structures.   

  d. When the other player or group is fi nished, 
you will check them for accuracy, and they 
will check you. Record any missed items. Add 
3 seconds to the overall time for each mistake 
you fi nd.   

  e. Use your textbook and other resources to 
resolve any disputes.   

  f.   In the end, the player or team with the shortest 
time wins. If you are completing this exercise 
alone, when you have completed labeling the 
manikin, check yourself using a textbook or 
other resource.     
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     You Are There: Reality-Based Cases  

 Case 1 

 You and your partner just fi nished cleaning your 
ambulance after caring for a patient you picked up at 
the Senior Center with a case of uncontrollable diar-
rhea. It has taken the two of you the better part of 2 
hours to clean and sterilize your equipment, the back 
of your ambulance, and yourselves. Even after all your 
efforts, you are still not sure if the odor remains in the 
ambulance, as it seems to have taken up permanent 
residence in your nose and in your brain. 

 Just as you toss out the last of the soiled cleaning 
supplies, your dispatcher calls your unit number and 
asks if you are ready to clear for another call. Hesi-
tantly, and somewhat reluctantly, you advise dispatch 
that you are ready to go. 

 “Medic 72, respond code II for a painful rash at 
the Senior Center, 1203 W. 164th Ave. Cross street is 
Fairmont.” You and your partner look at each other in 
horror because you are going back to the same spot 
where you picked up your last patient. 

 When you arrive at the Senior Center, one of the 
staff members meets you and asks you to follow her. As 
you walk down that familiar hallway, the staff member 
tells you that she called because one of the volunteers 
from the college has a painful rash on her buttocks. 

 You are led to a small locker room, where you 
are introduced to the patient. She is standing there 
with a towel wrapped around her waist. As you 
approach, she says that she is sorry to bother you, 
but she doesn’t know what else to do. She says that 
the rash on her buttocks is getting worse, and the 
pain is becoming unbearable. 

 On examination, you fi nd a rash that extends from 
the left lateral border of the spine at the superior bor-
der of the sacrum to the level of the third or fourth 
lumbar vertebra and then laterally and inferiorly, with 
the superior border of the rash passing along the supe-
rior border of the ischium and the area of the femoral 
head. The rash then appears to extend around to the 
anterior surface of the body. 

 The patient states that she has been really stressed 
out about fi nals at school and she has taken a second 
job to make ends meet. She begins to cry. You cover 
the patient with her towel and reassure her. She fur-
ther explains that the rash has developed over the past 
2–3 days and is isolated to one side of her body. The 
rash appears to be clusters of vesicles with an ery-
thematous base that follow a path from the spine to 
the front of the body.  

 1. What is your general impression of this patient? 

     

  

  2. What is your greatest concern at this time? 

    

  

  3. What questions would you ask the patient in order 
to help you determine the cause of the rash? 

  

    

  4. What do you think is wrong with this patient? 

   

         

Test Yourself

  1. Health-care workers should describe body locations 
as if the patient were in the _______________ posi-
tion.

    a. Fowler’s   

  b. lateral recumbent   

  c. supine   

  d. anatomical      

  2. A head-injured patient reports that she is unable to 
smell. She may have damaged her _______________ 
cranial nerve.   

  3. While listening to an intubated patient’s lung 
sounds, you note that there is no air going into the 
left lung. This could indicate that

    a. the tube has moved past the esophagus and 
into the right main-stem bronchus.   

  b. the tube has been misplaced into the secondary 
bronchi superior to the carina.   

  c. the tube has been placed superior to the carina 
and is only infl ating one lung.   

  d. the tube has moved past the carina and into 
the right main-stem bronchus.      

  4. The substance that allows the alveoli to remain 
open is called _______________.   

  5. The outermost portion of the eye is called the 
_______________.   

  6. The midsagittal plane

    a. divides the upper torso from the lower extrem-
ities.   

  b. runs parallel to the transverse plane on the 
body.   

  c. divides the body midline into equal right and 
left halves.   

  d. runs perpendicular to the midline of the body.      
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  7. The property of _______________ allows the heart to 
contract spontaneously without external stimulus.   

  8. What is the function of the parotid, submandibular, 
and sublingual glands? 

  

     

  9. The tunica intima controls the size of the opening 
in a blood vessel.

   True   

 False      

10. A patient lying face up on an ambulance gurney 
would be in the _______________ position.   

11. Partially digested food that empties into the small 
intestine is called

    a. peristalsis.   

  b. bile.   

  c. duodenum.   

  d. chyme.      

12. A sagittal plane is

    a. a dividing line running parallel to the midsag-
ittal plane.   

  b. a dividing line crossing the midsagittal plane 
at a 90-degree angle.   

  c. a line that divides the body into equal right 
and left halves.   

  d. a plane used to divide the body into top and 
bottom pieces.      

13. What organs could be injured if a patient was struck 
in the right upper quadrant with a bat?

 

      

14. The layer of the meninges that lies closest to the 
brain and spinal cord is the _______________.   

15. A patient is lying supine with her arm adducted. 
She is unable to extend her arm. Which of the 
following describes the patient’s position?

    a. She is lying face down, holding her arm close 
to her body, and is unable to bend her arm.   

  b. She is lying face up, holding her arm close to 
her body, and is unable to straighten her 
arm.   

  c. She is lying face down, holding her arm away 
from her body, and is unable to straighten her 
arm.   

  d. She is lying face up, holding her arm away 
from her body, and is unable to bend her 
arm.      

16. Movement of a patient’s arm away from the 
patient’s body is described as

    a. adduction.   

  b. pronation.   

  c. abduction.   

  d. fl exion.      

17. On a male patient, the nipple usually corresponds 
to the fourth intercostal space.

   True   

 False      

18. Which of the following best describes a stab wound 
to a patient’s right side, below his armpit, at the 
level of his nipples?

    a. The wound is lateral to the sternum and supe-
rior to the axilla.   

  b. The wound is inferior to the right axilla and 
at the level of the fourth intercostal space.   

  c. The wound is proximal to the right axilla and 
located in the right lower quadrant.   

  d. The wound is superior to the sternum and 
located midaxillary. 

Scenario:  A patient fractured his right forearm when 
he fell from his bike. He has associated abrasions on 
his right palm and elbow.      

19. Which best describes the location of the patient’s 
elbow abrasions?

    a. The abrasions are distal to the shoulder.   

  b. The abrasions are proximal to the shoulder.   

  c. The abrasions are distal to the hand.   

  d. The abrasions are superior to the shoulder.      

20. The abrasions on the palm can be described as

    a. ventral.   

  b. posterior.   

  c. craniad.   

  d. dorsal.        

Need to Know

 The following represent the Key Objectives of Chap-
ter 7:

    1. Describe the location and function of anatomical 
structures on both the surface and inside of the 
body. 
 Successful paramedics have the ability to quickly 
and accurately assess and describe the pertinent 
positive and negative fi ndings based on a solid 
foundation of normal and abnormal anatomy 
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 presentations. For example, paramedics with a 
solid understanding of the anatomical areas where 
they can auscultate the lung fi elds in a manner 
that will avoid large bony structures (e.g., the 
scapula and vertebral column) can quickly, accu-
rately, and effectively assess and interpret a 
patient’s lung sounds—and therefore provide 
appropriate patient care. In addition, paramedics 
with a solid grasp of anatomy will be able to 
deductively reason what internal structures are 
likely involved based on the mechanism of injury 
and injury patterns. 
  The study of anatomy constantly reminds us 
that the cells, tissues, and organs of the body are 
all part of one organism that depends upon other 
cells, tissues, and organs to survive. The cardiopul-
monary system is an excellent example of this fact. 
Both of the main organs of the cardiopulmonary 
system (the heart and the lungs) share the purpose 
of providing nourishment to and removing waste 
products from the cells and tissues of the body. 
However, the heart and lungs (the cardiopulmo-
nary system) would not be able to survive if it were 
not for the help of the vascular system. 
  Another example of how the different compo-
nents of the body are dependent upon each other 
is the musculoskeletal system. One without the 
other would lead to a nonfunctioning system. The 
bones make up the frame of the body, whereas 
muscles, tendons, and ligaments hold the skeleton 
together and, with the help of the different types 
of joints, allow for movement and function. This 
holds true for all the body systems. If it were not 
for the ability of all the systems of the body to 
work together, the human organism would fail.      

 Need to Do 

 There are no psychomotor skills that directly support 
this chapter content.   

  Connections     

ᔢ   Mastery of t he following chapters in the text-
book is signifi cantly dependent upon anatomical 
knowledge:  

      Chapter 20, Head, Face, and Neck Trauma

Chapter 21, Thoracic Trauma

Chapter 22, Abdominal Trauma

Chapter 23, Spinal Trauma

Chapter 24, Skeletal Trauma

Chapter 25, Soft Tissue and Muscle Trauma

Chapter 26, Burn Trauma 

ᔢ  Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

ᔢ Pronunciations During the process of learning or 
refreshing your knowledge of anatomical terms, 
make sure that you are pronouncing the terms cor-
rectly. Mispronunciation of anatomical terms is 
unprofessional and can lead to confusion and even 
mismanagement of patients. While mastering anat-
omy and anatomical terms, have a medical dic-
tionary available and look up the phonetic pro-
nunciation of any terms that you are not certain 
how to pronounce.   

ᔢ  Anatomical Position Remember that when you 
describe features of a patient using anatomical ter-
minology, the description that you give needs to 
be related to the  patient’s  anatomical position, not 
your perspective of anatomical position as you 
face the patient.   

ᔢ Precision Be as precise with your anatomical 
description as possible. Attempt to give the loca-
tion of something in anatomical position in both 
the vertical (sagittal or coronal/frontal) and the 
horizontal (transverse) planes. For example, 
instead of merely describing something using the 
sagittal plane (“Patient has a gunshot wound to his 
midclavicular line”), help to pinpoint the location 
by adding a transverse location (“Patient has a 
gunshot wound to his midclavicular line at the 
fourth intercostal space”).     

The Drug Box

 There are no specifi c drugs related to this chapter con-
tent.   

 Reference 

 1. J. Tintinalli, G. Kelen, and J. Stapczynski,  Emergency 
Medicine: A Comprehensive Study Guide,  6th ed. New 
York: McGraw-Hill, 2004, p. 1522

 Answers   

 Are You Ready?   

  1. The knife is located in the midclavicular line at the level 
of the fi fth intercostal space. The knife is impaled at a 
very shallow angle, with a pathway that extends from the 
midclavicular line laterally, with no exit wound noted.   
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  2. Because of the very shallow angle that the knife takes 
and the lateral trajectory of the blade, the damage may 
be isolated to the subcutaneous tissue. However, it is 
best to err on the side of caution and assume that the 
right lung has been punctured.   

  3. Airway, breathing, circulation, disability, exposure. 
Treatments other than resolving any immediate life 
threats should be performed en route to a receiving 
facility that is capable of treating the patient’s injury (a 
trauma center if possible).    

 Active Learning   

  1. The anatomical position is when the subject is standing 
erect (upright) with eyes facing forward, arms hanging 
down at the sides, and palms of the hands facing for-
ward.   

  2. a. anterior or ventral; b. dorsal or posterior; c. ventral 
or anterior (whichever term was not used in answer b); 
d. posterior or dorsal (whichever term was not used in 
answer a)   

  3. a. sagittal or median plane; b. transverse or horizontal 
plane; c. frontal or coronal plane   

  4. a. medial; b. lateral; c. superior; d. inferior   

    5. a. sternocleidomastoid muscle; b. clavicle; c. deltoid; 
d. pectoralis major; e. external intercostal; f. pectoralis 
minor; g. serratus anterior; h. trapezius; i. rectus abdo-
minus   

  6.  Pulmonary system:  a. right lung; b. left lung; c. dia-
phragm.  Cardiovascular system:  d. aortic arch; e. left 
subclavian artery; f. left subclavian vein; g. brachial 
artery; h. heart; i. pulmonary trunk.  Genitourinary sys-
tem:  j. liver; k. gall bladder; l. stomach; m. ascending 
colon; n. transverse colon; o. descending colon; p. small 
intestine; q. appendix; r. cecum; s. urinary bladder. 
 Male reproductive system:  t. penis; u. epididymis; 
v. testis; w. scrotum.   

  7.  Cardiovascular system:  a. right subclavian artery; 
b. superior vena cava; c. right atrium; d. right ventricle; 
e. aortic arch; f. pulmonary artery; g. pulmonary vein; 
h. left atrium; i. left ventricle; j. femoral artery.  Genito-
urinary system:  k. spleen; l. duodenum; m. mesentery; 
n. sigmoid colon; o. rectum.  Female reproductive sys-
tem : p. ovary; q. uterus.   

  8.  Pulmonary system:  a. trachea; b. right bronchus; c. pleu-
ral cavity.  Cardiovascular system:  d. descending aorta; 
e. inferior vena cava.  Genitourinary system:  f. esopha-
gus; g. spleen; h. right kidney; i. pancreas; j. ureter.   

  9. a. cranium; b. hyoid; c. clavicle; d. sternum; e. scapula; f. 
humerus; g. radius; h. ulna; i. femur; j. tibia; k. fi bula; l. 
patella; m. vertebral column; n. sacrum; o. coccyx; p. pha-
langes; q. metacarpals; r. carpals; s. tarsals; t. metatarsals.   

  10. a. axial; b. appendicular      

 You Are There: Reality-Based Cases  

 Case 1   

  1.  A  stable patient with an erythematous vesicular rash   

  2.  S ince the patient’s condition doesn’t appear to be life-
threatening, and she has a patent airway, unlabored 
breathing, and adequate perfusion, one of your greatest 
concerns should be isolating the patient and prevent-
ing the spread of her illness to others, including your-
self.   

  3.    •  Has the patient ever had a rash similar to this in the 
past? If the patient has had a similar rash in the past, 
was she seen by a physician and what did the physi-
cian say that it was? Was it communicable, and how 
did he or she treat the rash?   

 •  Has the patient had chicken pox (varicella-zoster 
virus)?   

 • Is the patient experiencing any pain associated with 
the rash?   

 • Has the patient ever had an allergic skin reaction to 
anything (e.g., latex or laundry detergents)?   

 • Does the patient have any sexually transmitted dis-
eases?      

  4. There are many possibilities as to the source of the rash. 
However, if the patient states that she did have chicken 
pox as a child, she has no allergies to anything, and she 
has no sexually transmitted diseases, the fact that she 
has been under a considerable amount of stress, that the 
rash appears to follow a nerve pathway (dermatome) that 
is isolated to one part of her body, and that the rash is 
typical of herpes zoster, it is likely that she is suffering 
from a form of herpes zoster referred to as “shingles.” 

1
       

 Test Yourself   

  1. d 

 To ensure consistency, health-care professionals should 
describe all body locations relative to their anatomical 
positions. This is true whether the patient is lying down 
or sitting.   

  2. Olfactory 

 An injury to the olfactory nerve frequently affects the 
sense of smell.   

  3. d 

 The trachea divides at the carina into the right and left 
main-stem bronchi, which then divide into secondary 
bronchi. Further subdivisions form respiratory bronchi-
oles, alveolar ducts, and alveolar sacs. The tube has 
moved past the carina inferiorly into the right main-
stem bronchus. As a result, the left lung is not being 
oxygenated and lung sounds will not be heard or will 
be diminished.   

  4. Surfactant 

 The alveoli remain open because of a substance called sur-
factant that decreases the surface tension of the alveoli.   

  5. Cornea 

 The outermost portion of the eye is the cornea. Behind 
the cornea is the fl uid-fi lled anterior chamber. The col-
ored part of the eye is the iris; its central opening is the 
pupil, which is the anterior limit of the posterior cham-
ber. Moving posteriorly, the lens, which focuses images 
and light onto the retina, is next.   



 Chapter 7 Anatomy Overview 67

  6. c 

 The midsagittal plane passes through the midline of the 
body and divides it into equal left and right halves.   

  7. Automaticity 

 The cardiac musculature is specially modifi ed so that the 
heart is able to contract spontaneously without an exter-
nal stimulus. This property, called automaticity, then per-
mits the heart to generate its own electrical impulse.   

  8. They lubricate food and release digestive secretions. 

 Three types of salivary glands (parotid, submandibular, 
and sublingual) lubricate the food and release digestive 
secretions into the oral cavity. The parotid glands are 
located at the base of each ear. The submandibular glands 
are located on each side of and beneath the lower jaw. 
The sublingual glands are located in the mucus mem-
brane on the fl oor of the mouth beneath the tongue.   

  9. False 

 Blood vessels are made up of three layers surrounding 
a lumen which is the opening of the vessels. They 
include the tunica intima (the innermost layer), the 
tunica media (the middle muscular level, which con-
trols the size of the lumen), and the tunica adventitia 
(the outermost layer, which defi nes the maximum lumen 
size when the muscles relax).   

  10. Supine 

 Supine indicates that the patient is lying horizontally 
with the face upward; prone describes a patient lying 
horizontally and with the face downward. Lateral 
recumbent indicates that the person is lying on his or 
her side, and the reverse Trendelenburg position places 
the patient supine with the head of the bed elevated 
45 degrees.   

  11. d 

 Partially digested food (called chyme once it is ejected 
from the stomach) next enters into the small intestine. 
Peristalsis is the rhythmic movement of the muscles of 
the digestive system that continues to propel the chyme 
through the body for processing. The duodenum is the 
most proximal part of the small intestine followed by 
the jejunum and then the ileum. The common bile duct 
is a conduit for digestive secretions from the liver and 
pancreas, and the duct empties into the duodenum. The 
liver is located in the right upper quadrant of the abdo-
men and secretes bile to digest fats. It also detoxifi es 
many substances.   

  12. a 

 The body can be described by using imaginary lines, 
called planes, to slice through it. The midsagittal plane 

passes through the midline of the body and divides it 
into equal left and right halves. A sagittal plane is any 
dividing line that runs parallel to the midsagittal 
plane.   

  13. The liver, gall bladder, pancreas, duodenum, colon, and 
right kidney 

 The right upper quadrant (RUQ) contains the liver, gall 
bladder, head of the pancreas, part of the duodenum, 
right kidney, and part of the colon.   

  14. Pia mater 

 Three layers of meninges surround the brain and spinal 
cord. The pia mater adheres closely to the brain and 
spinal cord. The arachnoid membrane is the second 
layer of the meninges and has a spiderweb-like appear-
ance. The subarachnoid space lies between these two 
layers and contains the cerebrospinal fl uid. The outer 
layer of the meninges is thick and fi brous and is called 
the dura mater.   

  15. b 

 Supine means lying horizontal with the face upward, and 
adduction is a movement toward the body. Flexion is the 
act of bending, and extension is the act of straightening.   

  16. c 

 Abduction is a movement away from the body, and 
adduction is a movement toward the body. Flexion is the 
act of bending, and pronation is the act of rotating the 
arm so that the palm of the hand is facing downward.   

  17. True 

 On a male patient, the nipples are a good reference point 
for determining where a thoracic injury is located and 
what organs may have been affected by thoracic trauma.   

  18. b 

 Inferior means toward the feet, and a stab wound at the 
nipple level on a male will usually lie at or near the 
fourth intercostal space. This wound is below the axilla; 
therefore it is not superior.   

  19. a 

 An abrasion on the elbow is distal to the shoulder. In 
this instance, when comparing that same abrasion to the 
hand, it would be described as proximal.   

  20. a 

 In the anatomical position, the palms face forward. 
Therefore, an abrasion on a patient’s palm would be 
located ventrally.             
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8
 Physiology Overview 

Are You Ready?

  You are called to the local police station, where you 
are asked to evaluate a 42-year-old female who the 
police believe is under the infl uence of crack cocaine. 
You fi nd the patient pacing inside a holding cell, 
appearing agitated and tachypneic. The patient’s skin 
is hot to the touch, and her radial pulse is rapid. You 
note that she has a goiter on her neck and her eyes 
appear to be bulging.  

1. Based on the information that you have received 
from the police and the limited information that 
you have obtained in your brief encounter with 

the patient, what is your general impression of the 
patient? 

     

 

 

2. Do you agree with the police offi cers’ impression 
that the patient is under the infl uence of crack 
cocaine? 

     

 

 

  3. What are other possible causes for the patient’s 
presentation? 

   

 

 

4. What signs or behaviors did the patient display 
that led you to your general impression? 

       

 

 

Active Learning

 Regulation and Maintenance   

  1.  Referring to  Figure 8-1 , summarize the process of 
energy adenosine triphosphate (ATP) produc-
tion, including glycolysis, the Krebs (citric acid) 
cycle, and electron transport.  Include the 
 components involved in each step, where the 
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reactions take place, and the amount of energy 
yielded. 

 

 

 

        2.   Defi ne  hypoxia  and  hypoxemia . 

 

   

  3.   List three possible physiologic consequences of 
hypoxia and anaerobic metabolism. 
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  4. Feedback Mechanisms 

 The Oakland–San Francisco Bay Bridge is a major 
artery for motorists traveling into and out of San 
Francisco ( Figure 8-2 ). The 4.5-mile-long bridge is 
used by over 270,000 vehicles per day. When  traffi c 
fl ows at a steady pace, the trip across the bridge 
takes a matter of minutes, but when there is an 
accident or heavy traffi c, the travel time across the 
bridge can increase from minutes to hours.  
           The San Francisco Bay Bridge is, in a sense, a 
living being. The traffi c on the bridge represents 
the blood that travels through the artery (the 
bridge). Like human arteries, the bridge needs feed-
back mechanisms to help maintain homeostasis (in 
this case, traffi c fl ow). The feedback mechanisms 
for the bridge include all the components found in 

FIGURE 8-1  Cellular respiration occurs in three distinct, yet interconnected, series of reactions: glycolysis, the citric acid 

cycle (Krebs cycle), and the electron transport chain. 
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a human feedback system and operate in a similar 
manner: 
  The  set point  for the bridge is the speed of 
vehicles traveling on it. The fl ow of traffi c on the 
bridge is monitored by many  receptors  (video 
cameras and motion sensors) that cover virtually 
the entire span. If traffi c fl ows smoothly, there 
are no homeostatic mechanisms at play, but if 
traffi c fl ow is compromised for any reason (as 
identifi ed by any of the receptors), the  control 
(integration) center  (in this case, the on-duty 
supervisor in the bridge control room) will be 
notifi ed and will initiate one of several  effectors . 
The effectors that the bridge supervisor has at his 
or her disposal are  

 •  The metering lights . These are traffi c signals 
that are located distal to the toll plaza and can 
be set at a variety of speeds depending on how 
slow traffi c needs to be in order to resolve the 
problem in the artery. When there is no need 
to slow traffi c, the metering lights can be 
turned off.   

 •  California Department of Transportation bridge 
crews . The bridge has tow trucks immediately 
available to respond in order to clear disabled 
vehicles.   

 •  Emergency crews . In the event of an emergency 
on the bridge, the bridge supervisor has direct 
access to the California Highway Patrol, Fire, 
and EMS agencies.    

  If the receptors measure changes in the fl ow of 
traffi c from the set point, the control center acti-
vates effectors that return conditions toward normal. 
As the conditions on the bridge return to normal, 
the effectors are gradually shut down. This is an 
example of a  negative feedback mechanism .  

   5.   With the preceding example in mind, describe a 
negative feedback mechanism found in an  insulin-
dependent diabetic patient who took his  insulin but 
didn’t eat. Include the following in your example: 
set point, receptor, control center, and effectors. 

  6.   In what two ways is the endocrine system involved 
in homeostatic regulation? 

 Central Nervous System   

  7.   The central nervous system (CNS) is composed 
of the (a) , and the peripheral 
nervous system (PNS) is composed of the 
(b) . Sensations inside and outside 
of the body such as light, sound, temperature, and 
oxygen concentration are sensed by receptors 
located in the (c) .  

  8.   The central nervous system is divided into two 
branches, the (a) , which is used to 
activate skeletal muscles, and the (b) , 
which is used to activate cardiac muscle, smooth 
muscle, and glands. The (c)  ner-
vous system is divided into two branches, the 
(d)  branch, which helps the body 
conserve energy resources and maintain a state of 
“rest and digest,” and the (e)  
branch, which is responsible for the fi ght-or-fl ight 
response. The branch of the autonomic nervous 
system that is responsible for rest-and-digest func-
tions is also responsible for (f)  
heart rate, (g)  mean arterial pres-
sure, and (h)  (an effect on the 
bronchioles). The branch of the autonomic ner-
vous system that is responsible for fi ght-or-fl ight 
reactions is also responsible for (i)  
heart rate, (j)  mean arterial pres-
sure, and (k)  (an effect on the 
bronchioles).      

 Neurotransmitters and Receptor Sites   

  9.   Use the following terms to fi ll in the blanks in 
the paragraphs below (terms may be used more 
than once):  

FIGURE 8-2  Automobile traffi c on a bridge can represent 

blood traveling through an artery. 

 • Beta   

 • Dopamine   

 • Epinephrine   

 • Norepinephrine   

 • Alpha   

 • Muscarinic   

 • Acetylcholine   

 • Nicotinic    
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 The existence of many types of neurotransmitters, 
the varied receptors available for individual neu-
rotransmitters, and different types of target cells 
bearing these receptors enables neurotransmitters 
to induce a range of physiologic responses. 
  The preganglionic fi bers of the sympathetic 
and parasympathetic divisions of the autonomic 
nervous system (ANS) and a majority of the 
postganglionic fi bers located in the parasympa-
thetic nervous system secrete the neurotransmit-
ter (a) . This neurotransmitter is 
involved in the control of skeletal muscle actions 
in the central nervous system (CNS) and the 
peripheral nervous system (PNS), stimulating skel-
etal muscle contraction at neuromuscular junc-
tions. It can excite or inhibit ANS synapses. 
  Most of the postganglionic nerve fi bers of the 
sympathetic division of the autonomic nervous sys-
tem secrete the neurotransmitter (b) . 
In the CNS, this neurotransmitter creates a sense 
of feeling good, but in low doses it can cause feel-
ings of depression. Depending on the receptor 
located in the PNS, this neurotransmitter can 
inhibit or excite ANS actions. 
  Acetylcholine can combine with two differ-
ent types of cholinergic receptors. The fi rst type 
is located in the membranes of effector cells at 
the ends of all postganglionic parasympathetic 
nerve fi bers and at the ends of cholinergic sym-
pathetic nerve fi bers. These receptors are called 
(c)  receptors, and they produce 
an excitatory response that is relatively slow. 
(d)  receptors are located in the 
synapses between the preganglionic and postgan-
glionic neurons of the parasympathetic and sym-
pathetic pathways and produce an excitatory 
response that is rapid. 
  The two major chemical mediators (hormones) of 
the sympathetic nervous system, both of which are 
released by the adrenal glands, are (e)  
and (f) . (g)  recep-
tors are one of the two major receptors of the sympa-
thetic nervous system and cause vasoconstriction 
in vascular smooth muscle when stimulated. 
(h)  receptors are the second of the 
two major receptors of the sympathetic nervous sys-
tem and cause relaxation of uterine muscle, relaxation 
of bronchial smooth muscles, and increased inotropy 
and chronotropy in the heart when stimulated. 
  (i)  receptors are located in the 
brain. When stimulated, they create a sense of feel-
ing good. A defi ciency of the neurotransmitter that 
stimulates the previously mentioned receptors is 
associated with Parkinson’s disease. Paramedics use 
a synthetic version of this neurotransmitter to treat 
patients who are suffering from cardiogenic shock.     

 Cardiovascular System   

  10.   The inherent rate of the heart is between 
(a)  beats per minute in a normal 
adult. (b)  exists when the sinus rate is 
less than 60 beats per minute, and (c)  
is greater than 100 beats per minute.   

  11.    Defi ne  cardiac cycle .  

     

 

 

  12.   Defi ne  stroke volume . 

     

 

   13.   The average stroke volume per heartbeat is    
_____________________.  14.   What are the three major infl uences on stroke 
volume? 

     

 

 

  15.   What is the formula for determining stroke 
volume? 

     

 

   16.   Mean arterial pressure is important because it 
refl ects the average pressure driving blood fl ow 
into smaller vessels during the cardiac cycle. List 
two factors that infl uence blood fl ow and in turn 
infl uence mean arterial pressure. 

     

 

   17. Use the following terms to fi ll in the blanks in the 
paragraphs below.  

 • Vasomotor center   

 • X (vagus)   

 • Rises   

 • Chemoreceptors   

 • Baroreceptors   

 • Sinoatrial (SA) node   

 • Baroreceptor refl ex   

 • Falls   

 • Cardiac center   

 • Mean arterial pressure   

 • IX (glossopharyngeal)    
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  Any factor that increases cardiac output and/
or resistance increases mean arterial pressure 
(MAP); conversely, any factor that lowers cardiac 
output and/or resistance lowers MAP. Both neural 
and endocrine regulatory mechanisms exist for 
controlling MAP. The (a)  utilizes 
control centers in the medulla oblongata. The 
(b)  controls heart rate, and the 
vasomotor center controls vascular resistance. The 
(c)  normally activates a tonic state of 
vascular constriction, a state called vasomotor tone. 
  When mean arterial pressure falls, 
(d)  found in the aortic arch and 
in the carotid sinus are activated. Afferent nerves 
in cranial nerves (e)  and 
(f)  activate these control centers. 
The cardiac center sends a message through the 
sympathetic cardiac thoracic nerves to activate the 
(g)  to increase the heart rate and 
increase cardiac contractility (to increase stroke 
volume). Both of these processes elevate cardiac 
output and, as a result, (h) . 
  (i)  present in the aortic arch 
and the carotid sinus adjust MAP relative to 
plasma O 2  and pH. When plasma O 2  falls and/or 
pH falls, mean arterial pressure (j) ; 
conversely, if plasma O 2  rises and/or pH rises, 
mean arterial pressure (k) .   

  18.   Defi ne the following terms:  

  a. Shock   

       

 

  b. Cardiogenic shock _________________________ 

       

 

  c. Neurogenic shock  __________________________

         

 

  d. Hypovolemic shock ________________________ 

         

 

  e. Septic shock _______________________________ 

    

 

  f. Anaphylactic shock ________________________        

     

 

 The Respiratory System   

  19. Determine whether the following statements are 
true or false:  

  a. In order to inhale, atmospheric pressure must 
be higher than intra-alveolar pressure; in order 
to exhale, intra-alveolar pressure must be 
higher than atmospheric pressure.   

  b. The diaphragm is stimulated to contract by the 
glossopharyngeal nerve, which causes it to 
move higher toward the heart.   

  c. During inhalation, the size of the thorax 
increases and the intrathoracic pressure 
decreases.   

  d. During exhalation, the thorax gets smaller, and 
intra-alveolar pressure falls.          

 Hypoxia   

  20.   List three things that the body does to compensate 
for hypoxemia. 

     

 

 

  21.   What are the three ways in which CO 2  is carried 
in the blood? 

     

 

   

  22.   Ventilatory rate is normally controlled by the respi-
ratory centers located in the (a) . 
The respiratory centers are most sensitive to 
changes in plasma (b)  and the 
(c)  of cerebrospinal fl uid. When 
pCO 2  levels are too high, the respiratory center 
attempts to compensate by causing the body to 
(d) . When pCO 2  levels are too low, 
the respiratory center attempts to compensate by 
causing the body to (e) .     

 Urinary System   

  23.   (a)  is released from the posterior 
pituitary gland when the blood plasma becomes 
too concentrated with solute or when blood 
pressure falls. It is a small peptide that enables 
the body to conserve H 2 O. (b)  is 
released when atrial pressure increases, as it 
might if the blood volume was too high (it is 
released during hypervolumetric conditions or 
during congestive heart failure). This hormone 
appears to decrease aldosterone secretion by the 
adrenal cortex, increase the rate of renal fi ltrate 
formation, increase Na +  retention, and decrease 
renin release.     
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 Acid/Base Balance     24.   The amount, or concentration, of (a)  
in the body is the basis for the measurement of 
pH. The pH of blood plasma normally ranges from 
(b) . One of the primary sources of 
acid for body regulation is (c) . 
(d)  is a condition in which plasma 
pH falls below 7.35. Two conditions that a pH 
below 7.35 can cause are (e)  and 
(f) . (g)  is a condi-
tion in which the plasma pH rises above 7.45. Two 
conditions that a pH above 7.45 can cause include 
(h)  and (i) .       

 Respiratory and Metabolic Considerations   

  25.   Hypoventilation increases (a)  
and leads to (b) . When this 
occurs, healthy kidneys will compensate by 
 eliminating (c)  in the urine and 
adding (d)  to the plasma. Hyper-
ventilation blows off (e)  and 
leads to (f) . When the preceding 
conditions occur, healthy kidneys will 
 compensate by eliminating (g)  in 
the urine and reabsorbing (h) . 
During metabolic acidosis, the kidneys will 
eliminate (i)  and (j)  
to the blood, and (k)  will occur. 
During metabolic alkalosis, the kidneys will 
not eliminate and will attempt to reabsorb 
(l) , and (m)  will 
occur. (n)  and (o)  
are causes of metabolic acidosis. (p)  
and (q)  are causes of metabolic 
alkalosis. The normal range for pCO 2  is 
(r) . The normal range for bicar-
bonate (HCO 3

  ) is (s) .   

  26.   Action Potential Exercise 

 A toilet (the kind with a tank) is all you need for 
this exercise. The water in the toilet represents the 
ions in a cell, and the fl ushing mechanism repre-
sents a gate that will allow the ions to pass through. 
First, consider the toilet in its “resting” state. 
Would you agree that this would represent the 
resting potential of a cell? Now, pull the handle. 
What happens to the fl ushing mechanism? What 
happens to the water? What do these actions rep-
resent in a depolarizing cell? 
  At some point, the toilet begins to fi ll. How 
does it do that? (If you are not familiar with how 
a toilet works, lift the lid to the tank, and observe 
how it works.)  What does this refi lling represent 
in a repolarizing cell? 

  Wait only a few seconds before activating the 
fl ushing mechanism again. What happens? How 
does this relate to the concept of the refractory 
period?  
  The bowl will continue to refi ll. This time, 
wait a few more seconds and fl ush again. Observe 
what happens—is it the same as before? Repeat 
these steps a few more times, allowing a few more 
seconds between efforts until a change happens. 
What does this change in action represent in terms 
of refractory periods? How might this relate to the 
conduction of an electrical impulse in the heart or 
a muscle contraction? 
  What happens when the toilet is completely 
refi lled? What state has this “cell” reached?   

  27.   Frank Starling’s Law of the Heart Exercise 

 This exercise can be done as a group or by your-
self, but it is much more fun to do as a group 
(large or small). It is best performed outside on a 
lawn in warm weather wearing something that 
you don’t mind getting wet. In fact, plan on get-
ting wet! 
  Get 5 to 10 balloons that are of the same size. 
Imagine that each balloon represents a cardiac 
ventricle. The opening of the balloon represents 
the opening of the ventricle, where blood will 
exit the chamber when the ventricle contracts. 
  Give each person in the group a balloon. Have 
them line up in front of a sink or garden hose. The 
fi rst person fi lls his/her balloon with just enough 
water to fi ll it without stretching it. Pinch the bal-
loon opening so that it will not leak. The next 
person fi lls a balloon with roughly twice the 
amount of water as the fi rst person. The third per-
son fi lls his/her balloon with twice the amount of 
water as the second person, and so on until the 
last balloon is very nearly ready to burst. (Maybe 
it will burst—how does this relate to a heart cham-
ber like the  ventricle?) 
  Once the balloons are fi lled, have people line 
up shoulder to shoulder. The person with the 
least-fi lled balloon stands at one end, and the 
other participants line up in order of increasing 
amounts of water. With the tips of the balloons 
still pinched, carefully turn the balloons onto 
their sides so that the other hand supports each 
one.  
  Once everyone is in place, the person who has 
the least amount of water in their balloon releases 
his/her pinch hold on the balloon. What happens 
to the water? How far does it squirt from the bal-
loon? If possible, measure the distance the water 
travels as it exits the balloon. Repeat the experi-
ment with the next person, and then the next, 
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until all have released the contents of their bal-
loons. Measure the distance that the water traveled 
each time. What did you observe?  
  How do your observations relate to the con-
cept of Starling’s Law? Did you notice that there 
was a point of maximum distance that the water 
traveled? When did that occur? Was it with the 
last, highest-fi lled balloon? If not, why? Consider 
how this would relate to the fi lling of a ventricle 
with blood. Would you conclude that there is an 
“optimal” volume that produces the best fl ow, 
whether it is water from a balloon or blood from 
a ventricle?      

You Are There: Reality-Based Cases   
 Case 1     

 The outside temperature has dropped dramatically 
over the past several days, and the forecast is for more 
of the same over the next week. The snowdrifts are 
growing, and power is out to almost half of the city. 
People are getting desperate to stay warm, and you are 
no exception to the rule. Just when you are beginning 
to thaw after your last run, the dispatch phone rings, 
and you are off to respond to an unconscious family 
in a home on the other side of town. 

 Several blocks away from the home, fi rst respond-
ers advise you that there are two adults and two chil-
dren who are unresponsive. They show contractures 
in their hands and feet, and their skin looks bright 
red. Upon your arrival, the battalion chief approaches 
you and states that the family lit a charcoal barbecue 
inside the house in an apparent attempt to stay warm. 
The two children were found upstairs in their bed-
room, and the parents were found in the hallway 

leading to the garage. The fi refi ghters are moving the 
family into the garage to get them out of the con-
taminated environment. The garage door is open, 
and the fi refi ghters are using fans to ventilate the 
house. You note that all of the victims are breathing 
rapidly.

    1. On arrival, what is your greatest concern? 

 

 

   2. What is the likely cause of the family’s uncon-
sciousness, based on the reports that you have 
received from the fi rst responders? 

 

 

    3. What major physiologic processes are involved in 
this case? 

 

   

  4. What is the name of the condition that causes stiff, 
contracted muscles in the extremities, and what is 
it related to? 

 

 

    5. Explain physiologically how carbon monoxide can 
lead to the condition in which the patients were 
found. 

 

 

Test Yourself

  1. Which of the following will result in increased 
cardiac output (CO)?

    a. Increased thoracic pressure   

  b. Decreased afterload   

  c. Decreased preload   

  d. Increased end-systolic volume (ESV)      

  2. Hypoxia can result from

    a. oxygen delivery exceeding oxygen consump-
tion.   

  b. oxygen consumption exceeding oxygen deliv-
ery.   

  c. increased blood oxygen carrying capacity.   

  d. increased oxygen level in the environment.      
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  3. Which of the following patients is most likely to 
be hypoxic, but  not  hypoxemic?

    a. A patient suffering from altitude illness   

  b. A patient with a chronic lung disease   

  c. A patient with a traumatic abdominal injury   

  d. A patient with carbon monoxide poisoning      

  4. Your patient complains of excessive thirst and uri-
nation, but her blood glucose level is within normal 
range. She may be defi cient in ________________ 
hormone.   

  5. Narrowing pulse pressure is defi ned as

    a. the difference between the blood pressure 
reading and the rate of the brachial pulse.   

  b. a decreasing difference between the systolic 
and diastolic blood pressure reading.   

  c. a blood pressure reading with a substantial 
difference separating systole and diastole.   

  d. a subtle change in the amount of pressure 
needed to infl ate the blood pressure cuff.      

  6. Explain why aerobic metabolism is preferable to 
anaerobic metabolism. 

 

 

    7. _______________ nervous system activity is associ-
ated with reduced heart rate, reduced mean arte-
rial blood pressure, and bronchoconstriction.   

  8. Hyperventilation can lead to respiratory alkalosis.

   True   

 False      

  9. The primary mechanism to ensure adequate renal 
pressure is the _______________ mechanism.

    a. NaHCO 3 /H2CO 3  buffer   

  b. antidiuretic hormone   

  c. atrial natriuretic peptide   

  d. renin-angiotensin      

  10. Given that each ventricle ejects the body’s entire 
blood volume every minute under resting condi-
tions, explain why the average healthy adult is 
able to hold his or her breath for longer than 
1 minute. 

 

 

    11. Chemoreceptors in the carotid body trigger an 
increase in mean arterial pressure (MAP) if they 
detect

    a. an increase in plasma O 2  or pH.   

  b. a decrease in plasma O 2  or pH.   

  c. an increase in plasma O 2  or a decrease in 
plasma pH.   

  d. a decrease in plasma O 2  or an increase in 
plasma pH.      

  12. Defi ne the term  homeostasis,  and explain how it 
applies to physiology. 

 

 

    13. How does carbon dioxide leave the body? 

 

 

    14. A 24-year-old woman contracted food poisoning. 
She has had severe diarrhea for the past 3 days 
and has been taking aspirin for abdominal pain. 
She is lethargic, with rapid, shallow respirations. 
What pH imbalance is most likely?

    a. Respiratory alkalosis   

  b. Respiratory acidosis   

  c. Metabolic acidosis   

  d. Metabolic alkalosis      

  15. Most of the body’s control centers are located in the 
____________ system or in the ____________ system.   

  16. Enzymes are complex molecules that

    a. catalyze (promote) a chemical reaction.   

  b. stabilize the position of organelles within the 
cell.   

  c. use nutrients to synthesize nucleic acids (DNA 
and RNA).   

  d. are one of the components of all cell mem-
branes.      

 17. Cell reactions that release the energy contained in 
the chemical bonds of complex molecules are 
known as

    a. anabolic reactions.   

  b. anaerobic reactions.   

  c. catabolic reactions.   

  d. aerobic reactions.      

 18. Describe how receptors, control centers, and effec-
tors work together to achieve homeostasis. 

 

 

   19. While treating a respiratory patient, your partner 
provides bag-mask ventilation at a rate of one small 
squeeze (about 500 mL) every 6 seconds. What is 
the approximate minute ventilation of this patient?

    a. 6 breaths per minute   

  b. 5 L   

  c. 10 breaths per minute   

  d. 3 L      
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 20. Normally, increased heart rate creates increased 
cardiac output (CO). Explain why very high heart 
rates (usually greater than 170 beats per minute) 
cause a  decrease  in cardiac output. 

 

 

Need to Know

 The following represent the Key Objectives of Chap-
ter 8:

    1. Explain the terms  physiology  and  homeostasis.  

 Simply stated, physiology is the study of the 
function of living organisms. It is a basic under-
standing of how the human body functions that 
allows the paramedic to respond appropriately 
when there is something wrong with the human 
machine. Much of what we do as paramedics is 
in response to problems with homeostatic mech-
anisms. Without a basic understanding of how a 
healthy body maintains itself, we are powerless 
to intervene and correct deviations from normal 
physiologic parameters. 
  Homeostasis is a state of equilibrium of the 
internal environment of the body that is main-
tained by dynamic processes of feedback and reg-
ulation (a dynamic equilibrium). For homeostasis 
to work, many different components must be in 
place and functioning. The components of homeo-
stasis include

    a.   Set point.  The acceptable value for any variable 
(blood pressure, temperature, pH level, etc.). The 
set point is the value that homeostatic mecha-
nisms strive to maintain.   

  b.   Control mechanism.  Refl ex pathways that uti-
lize structures outside of the affected organ to 
accomplish regulation. Each control mechanism 
has three essential elements: receptors, control 
center, and effectors.

•   Receptors  are specifi c sites on or inside a 
cell, a whole cell, or a group of cells together 
that receive (chemical, electrical, or electro-
chemical) messages and are activated when 
a variable moves outside of its desired 
range.   

•  The  control (integration) center  assesses infor-
mation registered by the receptor, compares it 
to its normal set point, and initiates a correc-
tive change; control centers are typically 

located in the central nervous system or in 
endocrine glands.   

•   Effectors  are the structures of the body that 
actually accomplish the desired effect.      

  c.  A  negative feedback mechanism  is a homeostatic 
mechanism that prevents physiologic processes 
from deviating from their desired set point through 
the use of effectors and a control center.   

  d.  An  afferent pathway  is the means by which 
electrical and chemical messages are passed 
from receptors to control (integration) centers.   

 e.  An  efferent pathway  is the process that conveys 
electrical and chemical messages from control 
centers to effectors.   

  f.  A  positive feedback mechanism  is a mechanism 
whereby one action creates additional actions of 
the same type (for example, clotting cascade). 

  It is because of these checks and balances that 
the human body is able to maintain

   • An acceptable balance between oxygen and 
carbon dioxide   

 • pH levels within acceptable parameters   

 • Normal body temperature   

 • Fluid and electrolyte balances   

 • A heart rate and blood pressure capable of main-
taining perfusion to the organs of the body            

 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:

Skill Name

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Pulse Oximetry 12 – DVD 12 – DVD

Blood Glucose 
Assessment

26 – DVD 26 – DVD

  Connections   

ᔢ See Chapter 7, Anatomy Overview, in the text-
book for supportive information about anatomi-
cal form, function, and location with regard to 
physiologic processes.   
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ᔢ Chapter 13, Shock Overview, in the textbook 
discusses the different physiologic compensa-
tory mechanisms that the body institutes in an 
attempt to maintain homeostasis.   

ᔢ Chapter 15, Pharmacology, in the textbook has 
additional detail on the sympathetic and para-
sympathetic nervous systems and describes 
many of the receptors found in each branch.   

ᔢ See Chapter 19, Hemorrhage and Hemorrhagic 
Shock, in the textbook for more information on 
the types of shock and the manner in which 
different types of shock impact the normal 
physiology of the body.   

ᔢ Chapter 31, Endocrine, Electrolytes, and Acid/
Base, in the textbook will enhance your under-
standing of conditions such as diabetes, as well 
as electrolyte and pH balance and their effects 
on homeostasis.   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

ᔢ Things Are Not Always What They Appear to Be

   Hyperventilation should not be dismissed as an 
anxiety disorder; it may be a sign of a very 
serious medical condition such as a head 
injury or diabetic ketoacidosis (DKA).   

 Hypoglycemia can mimic a cerebrovascular 
accident (CVA); as such, all patients with 
signs and symptoms of a CVA should have 
their blood sugar tested.   

 Very aggressive and violent behavior is not 
always related to personality disorders, drugs, 
or alcohol ingestion—it could be caused by a 
head injury, hypoxia, hypoglycemia, and a 
number of other medical conditions.   

 The alcoholic who you see on a regular basis 
deserves the same treatment as any other 
patient. The patient who falls and strikes his 
or her head on a regular basis is far more 
likely to sustain a serious head injury than 
most other patients. Assess and treat these 
patients as you would any other patient with 
a head injury. Failure to assess and treat 
patients because of preconceived notions 
about them could very well be a career-
ending decision.      

ᔢ  Think on Your Feet You may not always be able 
to determine the exact cause of a patient’s 

 condition, but you can always come back to main-
taining the ABCs and treating problems as they 
arise. Continually reassess patients, and be ready 
to change your treatment plan with the patient’s 
changing condition. Try to anticipate reactions 
that the patient may have to your interventions, 
and be prepared to react to those possibilities.   

ᔢ  Putting It All Together Be aware of all the subtle-
ties that are brought to your attention. Don’t dis-
miss any information that is provided to you, but 
do perform a thorough physical examination and 
obtain a detailed medical history. Pay attention to 
your surroundings, and do your best to put all the 
pieces of the puzzle together in a logical treatment 
plan. Do not forsake patient care or transport of a 
critical patient for a detailed and lengthy history 
and physical examination. If you do not have time 
to perform these tasks on the scene, bring 
 medications and people who have information to 
the hospital or have someone (fi rst re-sponders, 
etc.) gather information and convey it to you once 
it is obtained. This frees you up to provide prompt 
care and rapid transport for critical patients.     

The Drug Box

 There are no specifi c drugs related to this chapter 
 content.   
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 Answers   

 Are You Ready?   

  1. The patient might have ingested crack cocaine, but 
there are several indicators that the patient may have 
another signifi cant medical condition. The patient’s 
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skin is hot to the touch and her radial pulse is rapid, 
both of which could be related to ingesting cocaine. 
The fact that she has a goiter and bulging eyes may also 
be signifi cant. 1    

  2. Whether you agree or not, it is good practice to assume 
that a patient has an intrinsic medical problem until 
proven otherwise by the patient’s own admission or as 
the result of a complete medical workup.   

  3. Other possible causes of the patient’s condition include 
heat-related illness, infection, malignant hyperthermia, 
neuroleptic malignant syndrome, endocrine hyperther-
mia (thyroid storm, pheochromocytoma crisis), and 
hyperglycemia (diabetic ketoacidosis). 2    

  4. The pacing, agitation, tachypnea, tachycardia, and hot 
fl ushed skin are consistent with cocaine ingestion, but 
the goiter and the bulging out of the eyes (exophthal-
mus) should lead to a suspicion of thyrotoxicosis or 
thyroid storm.     

 Active Learning   

  1.  Glycolysis : The 6-carbon sugar glucose is broken down 
into two 3-carbon pyruvic acid molecules with a net 
gain of 2 ATP and the release of high-energy electrons. 

    Citric acid cycle:  The 3-carbon pyruvic acids gener-
ated by glycolysis enter the mitochondria. Each loses a 
carbon (generating CO 2 ) and is combined with a coen-
zyme to form a 2-carbon acetyl coenzyme A (acetyl 
CoA). More high-energy electrons are released. 

    Electron transport chain:  The high-energy electrons 
still contain most of the chemical energy of the original 
glucose molecule. Special carrier molecules bring the 
high-energy electrons to a series of enzymes that convert 
much of the remaining energy to more ATP molecules. 
The other products are heat and water. The requirement 
of oxygen in the last step explains why the overall pro-
cess is called aerobic respiration.   

  2. Hypoxia is a low-oxygen state. Hypoxemia is an abnor-
mally low arterial oxygen tension within the blood.   

  3. Any three of the following: a state of energy defi ciency, 
decrease in cellular pH (acidosis), increase in intracel-
lular phosphate, decrease in enzyme functioning, 
decrease in DNA and RNA structure and replication, 
decrease in protein synthesis, and decrease in mem-
brane transport.   

  5. An insulin-dependent diabetic took his insulin this 
morning, but because he was feeling nauseated, he 
didn’t eat anything. As a result, the patient’s circulating 
blood sugar has moved from the vascular space into the 
cells of his body to be used as energy. As the sugar is 
utilized, and no additional sugar is added to the body 
in the form of food, the cells of the body soon become 
starved for glucose. The sugar-poor cells send a message 
via the afferent pathway to the brain that they need 
sugar. The brain in turn sends a message to the endo-
crine system via the efferent pathway that the cells of 
the body need sugar. The message results in the release 
of the hormone glucagon, which converts glycogen, 
amino acids, and lactic acid to glucose and temporarily 

raises the blood sugar in an attempt to meet the demands 
of the cells. In this example the  set point  is a normal 
“random” blood glucose level, which is in the low to 
mid 100s range. The  receptors  are the cells of the body, 
the  control center  is the brain, and the  effectors  are the 
endocrine system (glucagon).   

  6. It serves as a control center and it produces hormones.   

  7. a. brain and spinal cord; b. cranial and spinal nerves; c. 
PNS   

  8. a. somatic branch; b. autonomic branch; c. autonomic; 
d. parasympathetic; e. sympathetic; f. reduced (or 
decreased); g. reduced (or decreased); h. bronchocon-
striction (which increases airway resistance and reduces 
air fl ow during ventilation); i. increased; j. increased; 
k. bronchodilation (which reduces airway resistance 
and increases air fl ow during ventilation)     

  9. a. acetylcholine; b. norepinephrine; c. muscarinic; 
d. Nicotinic; e. epinephrine; f. norepinephrine; g. Alpha; 
h. Beta; i. Dopamine   

  10. a. 60–100; b. Bradycardia; c. tachycardia   

  11. The cardiac cycle is the time period extending from one 
heartbeat to the next heartbeat and includes both systole 
and diastole of the atria and the ventricles.   

  12. Stroke volume (in mL/min) is the amount of blood 
ejected by a ventricle each time it contracts.   

  13. 70 mL   

  14. Preload, contractility of the heart muscle, and afterload   

  15. Stroke volume (SV) (mL/beat) = End-diastolic volume 
(EDV)–End-systolic volume (ESV)   

  16. Any two of the following: vessel length, blood viscosity, 
and vessel radius.   

  17.    a. baroreceptor refl ex; b. cardiac center; c. vasomotor 
center; d. baroreceptors; e. IX (glossopharyngeal); f. X 
(vagus); g. sinoatrial (SA) node; h. mean arterial pres-
sure; i. Chemoreceptors; j. rises; k. falls      

  18.    a.  A generalized failure to deliver oxygenated blood to 
tissues. For most all types of shock, low blood pres-
sure and reduced urine formation characterize this 
disorder.   

   b. Heart failure leading to reduced cardiac output.   

   c.  Failure of the vasomotor center to maintain vasomo-
tor tone.   

   d.  Reduction in blood volume, leading to reduced stroke 
volume and cardiac output.   

   e.  Bacterial toxins induce vasodilation and reduce resis-
tance.   

   f.  Massive immune reactions that lead to systemic vaso-
dilation and increased capillary permeability.      

  19.    a. True   

   b.  False. The diaphragm is stimulated to contract by the 
phrenic nerve, which causes it to pull lower toward 
the abdomen.   

   c. True   

   d.  False. During exhalation, the thorax gets smaller, and 
intra-alveolar pressure rises.        
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  20. An increased rate of ventilation (if plasma pO 2  falls 
below 60 mm Hg), an increased vasomotor tone (sensi-
tivity of carotid and aortic chemoreceptors increases), 
and increased erythropoiesis (red blood cell produc-
tion).   

  21. Approximately 7% dissolves in the plasma, approximately 
23% binds to hemoglobin, and the remainder of the CO 2  
reacts with water to form H 2 CO 3  (carbonic acid).     

  22. a. medulla oblongata; b. pCO 2 ; c. pH; d. hyperventilate; 
e. hypoventilate   

  23. a. Antidiuretic hormone (ADH); b. Atrial natriuretic 
peptide (ANP)   

  24. a. hydrogen ions; b. 7.35–7.45; c. CO 2 ; d. Acidosis; 
e–f. any of the following: central nervous system depres-
sion, lethargy, coma, and death; g. Alkalosis; h–i. any of 
the following: hyperexcitability, numbness and tingling, 
muscle tetany, muscle paralysis, and death     

  25. a. CO 2  levels (and in turn H +  ions); b. respiratory acido-
sis; c. H +  ions; d. HCO 3 ; e. pCO 2 ; f. respiratory alkalosis; 
g. HCO 3 ; h. H +  ions; i. H + ; j. HCO 3 ; k. hyperventilation; 
l. H +  ions; m. hypoventilation; n–o. any of the following: 
renal compromise or failure, diabetic ketoacidosis, 
excessive emesis in which alkaline contents are lost, 
prolonged diarrhea in which alkaline contents are lost; 
p–q. any of the following: excessive antacid ingestion, 
prolonged emesis in which the acids of the stomach are 
lost, following gastric drainage or lavage, excessive use 
of diuretics; r. 33–44 mm Hg; s. 22–28 mEq/L.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Scene safety is the primary concern, that is, making sure 
that the public safety workers and the patients are out 
of the contaminated environment and that none of the 
emergency workers will be exposed to the substances 
that affected the family.   

  2. The combination of the initial radio report that the two 
adults and the two children were unresponsive, with 
contractures in their hands and feet, and had bright red 
skin, with the battalion chief’s report that the family 
was using a barbecue inside their house to keep warm 
should lead you to a high index of suspicion that the 
family has been overcome by carbon monoxide.   

  3. Carbon monoxide (CO) is a colorless, odorless gas that 
enters the body by inhalation. Because the gas is inhaled, 
it involves the respiratory (pulmonary) system. The gas 
crosses the alveolar-capillary membrane and binds with 
hemoglobin (cardiovascular and hematology). In fact, CO 
has approximately 230–270 times the affi nity for hemo-
globin (Hb) that oxygen (O 2 ) has, and carboxyhemoglo-
bin is cherry red in color, giving the skin of patients with 
high levels of carboxyhemoglobin a bright red appear-
ance. 3  Because of hemoglobin’s affi nity for CO and the 
fact that the strong binding of CO makes it more diffi cult 
for the remaining O 2  to transfer to the tissues of the body, 
the processes of diffusion, pH balance, cellular respira-
tion, and muscular contraction are impacted as well. The 
cascade of effects resulting from CO poisoning are even 

farther reaching than described here, but in relation to 
the prehospital management of CO poisoning, we will 
focus on those systems mentioned.   

  4. Carbon monoxide tetany, otherwise known as carpal-
pedal spasm, is related to hyperventilation caused by 
CO-induced hypoxia. 4    

  5. Carbon monoxide (CO) is the result of incomplete com-
bustion, in this case, the incomplete combustion of 
charcoal in a barbecue that was placed inside a closed 
space in an attempt to heat a home in the wintertime 
when the power was out. CO is a colorless, odorless gas 
until it reaches extremely high concentrations, when it 
has a slight lavender odor. CO is inhaled and enters the 
bloodstream at the alveolar-capillary membrane. Once 
in the bloodstream, CO binds with hemoglobin at an 
affi nity 230–270 times that of oxygen (O 2 ). 

5  This being 
the case, CO has a tendency to replace O 2  on hemoglo-
bin molecules and results in diminished O 2  delivery to 
the tissues of the body. Several reactions result from the 
decreased O 2  delivery to the tissues of the body: Hypoxia 
develops, and the cells of the body respond to the 
hypoxia that is developing by sending chemical and 
electrical messages to the brain to tell it to send more 
O 2  to the hypoxic tissues. The body’s response is to 
increase the respiratory rate. The increased respiratory 
rate causes CO 2  to be blown off and, in turn, causes a 
shift in the pH balance in the body. The decrease in CO 2 

 creates an alkaline environment which impacts the nor-
mal functioning of skeletal muscle contraction. Acute 
metabolic changes result from intracellular shifts and 
increased protein binding of various electrolytes during 
respiratory alkalosis. Secondary acute hypocalcemia can 
result in CO tetany (carpal-pedal spasm). 6       

 Test Yourself   

  1. b 

 Cardiac output (CO) equals stroke volume multiplied 
by heart rate, so either stroke volume or heart rate or 
both must increase to increase CO. Decreased afterload 
(vascular resistance) will increase stroke volume 
because the ventricle will be fi ghting against less pres-
sure. Increased thoracic pressure will decrease the 
amount of blood returning to the heart, thereby decreas-
ing preload. Decreased preload will decrease stroke 
volume because it means there is less blood in the ven-
tricle to be ejected. Increased ESV means that there is 
more blood left in the heart after ejection, again decreas-
ing stroke volume.   

  2. b 

 Hypoxia can result from a lack of O 2  in the environment, 
reduced O 2  carrying capacity of the blood, and any state 
in which O 2  consumption exceeds O 2  delivery.   

  3. c 

 Hypoxia is defi ned as a lack of adequate O 2  in cells, 
resulting in an impairment of tissue function. Hypox-
emia is an abnormally low amount of oxygen within the 
blood. The terms  hypoxia  and  hypoxemia  are often used 
interchangeably; however, one state can occur without 
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the other. For example, a patient with severe hemor-
rhage (say from a traumatic abdominal injury) may have 
tissue hypoxia from inadequate blood volume, despite 
having a normal oxygen saturation level. Alternatively, 
a patient with chronic lung disease (like COPD) may 
have a low oxygen level within the blood (hypoxemia), 
but because the patient has polycythemia (a higher than 
normal amount of red blood cells) he or she may have 
no tissue hypoxia.   

  4. Antidiuretic 

 Antidiuretic hormone (ADH), also called vasopressin, is 
a small peptide that stimulates the kidneys to conserve 
H 2 O. ADH is manufactured by the hypothalamus and is 
stored and secreted by the posterior pituitary gland. A 
defi ciency in secretion of ADH is called hypothalamic 
diabetes insipidus. Symptoms of diabetes insipidus are 
quite similar to those of untreated diabetes mellitus, 
with the distinction that the urine is not sweet and there 
is no hyperglycemia (elevated blood glucose). Causes of 
this disease include head trauma and infections or 
tumors involving the hypothalamus.   

  5. b 

 Narrowing pulse pressure is a decreasing difference 
between the systolic and diastolic blood pressure read-
ing. If normal blood pressure is around 120/80, an 
example of narrowing pulse pressure is 130/110, and 
widening pulse pressure is 140/50. Narrowing pulse 
pressure may go unnoticed if only one blood pressure 
reading is obtained. This example highlights the impor-
tance of continuous monitoring.   

  6. Without suffi cient oxygen for aerobic metabolism, cells 
become hypoxic and are forced to use anaerobic meth-
ods. Anaerobic metabolism may cause a state of energy 
defi ciency, a decrease in cellular pH (acidosis), and an 
increase in intracellular phosphate. 

 Anaerobic metabolism is less effi cient than aerobic 
metabolism. Anaerobic metabolism produces lactic acid, 
which can lead to a buildup of wastes in the blood that 
results in acidosis, organ impairment, organ failure, and 
eventually, if untreated, death.   

  7. Parasympathetic 

 The goal of the parasympathetic nervous system (PNS) 
is to help the body conserve energy resources and main-
tain a state of rest and digest. As a result, parasympa-
thetic nervous system activity is associated with reduced 
heart rate, reduced mean arterial blood pressure, and 
bronchoconstriction (which increases airway resistance 
and reduces airfl ow during ventilation).   

  8. True 

 Carbonic acid (H 2 CO 3 ) buffers excess bases, thereby pre-
venting alkalosis. The amount of carbonic acid 
is inversely related to the ventilation rate, since it is 
formed from CO 2  and H 2 O. Hyperventilation thus 
reduces the body’s natural ability to buffer against alka-
losis. Alkalosis is a condition in which the plasma pH 
rises above 7.45; it can lead to hyperexcitability, numb-
ness and tingling, muscle tetany (spasms brought on by 
mineral imbalance), muscle paralysis, and death.   

  9. d 

 The kidneys require pressure to fi lter the blood, and 
there are many mechanisms in place to ensure that renal 
pressure is maintained. Perhaps the most important 
of these mechanisms, systemically, is the renin-
angiotensin mechanism. When renal pressure falls, or 
when the renal fi ltrate is dilute or slow moving, renin 
is released from kidney cells into the blood. Renin acts 
on angiotensinogen, forming angiotensin I. Angiotensin- 
converting enzymes (ACE) act on the angiotensin I, 
forming angiotensin II. Angiotensin II is a potent vaso-
constrictor that elevates systemic pressure by elevating 
resistance with vasoconstriction.   

  10. Hemoglobin normally releases only 25% of the O 2  that 
it is carrying to tissues. The extra O 2  acts as a reserve. 

 The extra reserve of O 2  becomes critically important 
under conditions of hypoventilation.   

  11. b 

 Chemoreceptors are present to adjust MAP relative to 
plasma O 2  and pH. When plasma O 2  falls and/or pH 
falls, mean arterial pressure rises; conversely, if plasma 
O 2  rises and/or pH rises, mean arterial pressure falls. 
This allows mean arterial pressure to be adjusted rela-
tive to changes in metabolic rate.   

  12. Homeostasis is the healthy, well-balanced state where 
the internal environment is optimal for cellular func-
tion. The property of organisms that drives them to 
remain in this state is the central, unifying theme of 
physiology. 

 Most of the processes that occur in the body function 
to maintain relative internal stability (hemostasis), even 
when external conditions are fl uctuating. For example, 
when we get dehydrated, we become thirsty; when we 
are overheated, we sweat; and when we are oxygen defi -
cient, we may hyperventilate. This is the basis of phys-
iology.   

  13. Carbon dioxide is carried in venous blood to the lungs, 
where it is eliminated from the body during exhalation. 
It is also converted to carbonic acid; excess acid is elim-
inated through the urinary system. 

 Carbon dioxide (CO 2 ) is a waste product produced by 
tissue cells. It is carried in three ways: a small amount 
(about 7%) dissolves in the plasma, approximately 23% 
binds to hemoglobin, and most of the CO 2  reacts with 
water to form H 2 CO 3  (carbonic acid). When these vari-
ous forms of CO 2  reach the lungs, the CO 2  will diffuse 
out of the capillaries into the alveoli and be eliminated 
from the body during exhalation. When not enough CO 2  
is exhaled or too much carbonic acid remains in the 
system, acidosis occurs.   

  14. c 

 Acidosis is a condition in which plasma pH falls below 
7.35; it can lead to, among other things, central nervous 
system depression, lethargy, coma, and death. Metabolic 
acidosis can be caused by diabetic acidosis, lactic aci-
dosis, NaHCO 3  loss (severe diarrhea), high fat intake, 
and ingested substances (aspirin, methanol, bleach). 
During metabolic acidosis, the kidneys will eliminate 
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H +  and add NaHCO 3  to the blood, and hyperventilation 
will occur.   

  15. Central nervous, endocrine 

 The central nervous system (CNS) contains many impor-
tant control centers including those that regulate water 
balance, skeletal muscle tone, digestion, heart rate, 
blood pressure, and ventilation. The endocrine system 
is involved in homeostatic regulation by serving as a 
control center and by producing hormones. Endocrine 
glands themselves can serve as a control center for a 
variable, as in the case of the control of plasma glucose 
by the pancreatic hormones insulin and glucagon. Endo-
crine glands can also be activated by the CNS.   

  16. a 

 Nutrients are used by cells to synthesize more complex 
molecules, such as enzymes, proteins, complex carbohy-
drates, lipids, and nucleic acids like DNA and RNA. Some 
of these molecules are structural; lipids, for example, are 
components of all cell membranes, and protein fi laments 
stabilize the position of organelles within the cell. Other 
complex molecules act as enzymes (complex proteins 
made by cells that catalyze [promote] a chemical reac-
tion), antibodies, signaling molecules, antigens, receptors, 
and ion channels; are involved in motility (movement) 
and contraction; or are involved in the regulation of DNA 
expression, cell division, and metabolism.   

  17. c 

 Catabolic reactions release the energy contained in the 
chemical bonds of complex molecules. Anabolic reac-
tions consume energy and are used to synthesize large 
biomolecules. Reactions that require an oxygenated 
environment are called aerobic, and reactions that occur 
without oxygen are called anaerobic.   

  18. A receptor is activated when a variable moves outside 
of its desirable range. A control (integration) center 

assesses information registered by the receptor, com-
pares it to its normal set point, and initiates a corrective 
change. One or more effectors are then triggered. Effec-
tors are the structures of the body that actually accom-
plish the desired action. 

 For example, consider a patient with hypotension due 
to blood loss. Arterial receptors found in the arch of the 
aorta and in the carotid sinuses monitor both the force 
of blood coursing through the vessels and mean arterial 
pressure. When these receptors sense a change in blood 
pressure, they transmit a message along afferent path-
ways to the brain. The brain then interprets the data 
sent by the receptors and registers the low blood pres-
sure. Signals from the brain then travel down the sym-
pathetic nervous system (an efferent pathway) to the 
heart to increase both the rate and force of contractions 
in an attempt to preserve cardiac output and the blood 
pressure. In this case the arterial receptors are the recep-
tors, the brain is the control center, and the heart is the 
effector.   

  19. b 

 Minute ventilation is calculated as the tidal volume 
(amount of air moved in and out of the lungs during 
one breath) multiplied by the minute respiratory rate. In 
this case, one breath every 6 seconds equals a respira-
tory rate of 10 breaths per minute. This 10 breaths per 
minute multiplied by 500 mL per breath equals a min-
ute ventilation of 5 L, which is the average minute ven-
tilation of a healthy adult at rest.   

  20. The shorter duration of diastole limits the time available 
for ventricular fi lling. CO depends on both stroke volume 
and heart rate. With an extremely high heart rate, there 
is not time for the ventricles to fi ll completely, which 
drastically reduces stroke volume. In these circumstances, 
the stroke volume falls so much that the cardiac output 
decreases despite an increase in heart rate.              
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     Safety and Scene Size-Up  

Are You Ready?

     You and your partner are sitting in the front of your 
ambulance parked at the local hospital quizzing each 
other on the new EMS protocols that just came out. 
Your discussion is abruptly interrupted by the sound 
of another paramedic’s panicked voice over the 
radio. 

 “Medic 13 . . . Emergency traffi c . . . Emergency 
traffi c! Shots fi red . . . Repeating shots fi red! Medic 
down! We need code 3 police and another ambu-
lance!” 

 During the radio traffi c, you hear shots in the back-
ground and then silence. The dispatcher repeatedly 
attempts to raise Medic 13 with no response. The dis-
patcher calls your unit identifi er and tells you to 
respond code 3 to back up Medic 13 at 1234 56th St., 
cross streets of Maple and Elm. The protocol book that 
you and your partner were reading hits the ambulance 
fl oor as you fl y out of the parking lot to respond to the 
call and go to your coworkers’ aid.  

  1. What is your fi rst priority? 

 

 

     2. How should you proceed once you receive your 
dispatch information? 

 

 

     3. What additional information do you need from the 
dispatcher to ensure the safety of everybody 
involved in this situation?   

 

 

     4. What do you need to do when you arrive on the 
scene?

 

 

 

 

Active Learning         

 1.  Comparison of Settings 

 Using the following scenario and chart, list several 
different factors that need to be taken into consid-
eration when managing similar situations in dif-
ferent settings (the fi rst row is completed as an 
example). 
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Settings 

Factors Urban Suburban Rural

Response time Because of the number and 

density of people located 

within a relatively small 

geographical area, there tend 

to be more ambulances that 

are located closer to 

incidents. However, due to 

the large population located 

in a small area, traffi c can be 

a factor that slows the 

response time.

There tend to be less people 

per geographical area as 

compared with the urban 

setting, but there may not 

be as many EMS resources 

as seen in an urban setting. 

Traffi c, on the other hand, 

may not be as diffi cult as in 

the urban setting, so 

response times may improve 

in this area. 

The number of people per 

geographical area is signifi cantly 

smaller than in an urban or 

suburban setting. Because of 

the relatively small number of 

people, the EMS resources tend 

to be relatively small. Some rural 

communities have EMS 

providers that cover hundreds of 

square miles, and their response 

times can be very long.

ALS ambulance 

availability

BLS ambulance 

availability

EMS aircraft 

availability

Level of training

Time to hospital

Time to trauma center

Law enforcement 

availability

Scenario:  A shooting at the local high school. There are reports of up to 15 students shot.

3. The size and shape of an ambulance creates several 
driving hazards. List three driving hazards that 
ambulances inherently possess. 

 

 

   4. List the fi ve elements of scene size-up. 

 

 

    5. List three things that paramedics can do at the 
scene of a motor vehicle collision on the highway 
to protect themselves from other vehicles. 

 

     

  6. When responding to a potentially dangerous or 
violent scene, the paramedic should, as a very 
minimum, do what before entering the scene? 

 

     

     Driving and Scene Safety       

  2. A majority of serious collisions involving emer-
gency vehicles occur at ______________.   
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  7. If you are approaching a potentially dangerous 
scene and you are not sure if the scene is safe, 
what should you do? 

 

     

  8. Defi ne and give an example of the term  cover.  

 

   

  9. Define and give an example of the term 
concealment. 

 

   

     10. List two things that paramedics can do when man-
aging patients (especially potentially violent 
patients) to improve their own personal safety. 

 

   

    11. There are many nonverbal cues of aggressive 
behavior. Describe at least four of these nonverbal 
cues. 

 

   

       Safe Patient Interviews   

  12. There are many different methods that are used for 
interviewing patients. No matter which style you 
use in your everyday practice, there are several 
things that you can do during your interview that 
will increase your awareness of the scene and your 
overall safety. Describe each of the following:

a. Reactionary gap   

b. Bladed stance   

c. Contact and cover      

  13. Crew member safety can be improved by proper 
positioning of the members on the scene. What are 
the basic tenets of crew member positioning in 
relation to the patient and the physical scene 
setting?      

 You Are There: Reality-Based Cases  

 Case 1 

 You and your paramedic partner arrive on the scene 
of a multiple stabbing at a country bar approximately 
50 minutes away from the small town in which you 

work. En route to the scene, your dispatcher advises 
that the sheriff is on scene and the suspect has fl ed 
the scene. During the same radio transmission, you are 
told that there are eight patients with “serious stab 
wounds.” 

 The town that you work in has a basic emergency 
department equipped with a helipad, and the closest 
trauma center is an hour and a half away from the 
scene by ground and a half hour away by helicopter. 
The neighboring town has already sent you its volunteer 
BLS ambulance and is trying to fi nd a paramedic to 
jump on its volunteer ALS ambulance. The only other 
ALS ambulance from your town is still en route to the 
trauma center with a fall victim, and it will not be able 
to get to the scene for over 2 hours. There are two 
medical helicopters based near the trauma center.       

  1. Based on the information that you have received, 
what can you say about the scene safety and scene 
size-up? 

 

     

  2. What can you do with the scene size-up informa-
tion that you have received over the radio to expe-
dite patient care? 

 

   

 When you arrive on the scene, you and your partner 
begin the process of triaging the patients and organizing 
a treatment area. When you fi nish the process of triaging 
(utilizing the principles established by your local EMS 
agency—in this particular case, simple triage and rapid 
transport [START] triage), you determine that you have 
fi ve immediate (red) patients, two delayed (yellow) 
patients, and one deceased (black) patient. As you com-
plete your triage of the patients your dispatcher contacts 
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you and states that the volunteer ALS ambulance will 
not be available. The trauma center states that it can take 
fi ve patients, and the local emergency department can 
handle three patients.   

  3. How will you best utilize your resources in order 
to care for these patients? 

 

      

 The sheriff and the volunteer fi re department have 
established a 100-foot by 100-foot landing zone across 
the street from the bar where the stabbing victims are 
located. The fi rst helicopter is orbiting overhead and 
requesting a description of the landing zone and any 
possible hazards that exist.   

  4. What type of safety information can you convey 
regarding the scene and the landing zone? 

 

    

     5. What do you and the other emergency workers on 
the ground need to keep in mind when working 
around a helicopter (especially while the rotors 
are turning)?

 

         

Test Yourself

 1.  The scene size-up assessment begins when arriv-
ing at the scene.

   True   

 False      

 2.  Nonverbal cues of aggressive behavior include

   a. hands facing palm out.   

  b. low-pitched, slow voices.   

 c. hands clenched and raised.   

  d. constantly looking at an exit.      

 3.  When you activate an ambulance’s lights and 
sirens, you are  

 a. exercising operational interface.   

  b. acting with due regard.   

 c. driving in a defensive mode.   

  d. operating in emergency mode.      

 4.  Which is an example of personal protective equip-
ment?

   a. Turnout coat and pants   

  b. High-effi ciency particulate air fi lter   

 c. Refl ective outer clothing   

  d. Hearing and head protection      

 5.  When soap and running water are not available, 
hands should be sanitized with which type of 
cleanser?

   a. Acidic   

  b. Alcohol   

 c. Alkali   

  d. Enzyme      

 6.  What is an iatrogenic disorder? 

 

 

 

 7.  With regard to emergency vehicle operations, 
what is the “zone of safety”? 

 

   

 

 8. Why is it important for a paramedic to be aware 
of existing infectious disease outbreaks and to be 
vigilant for new outbreaks? 

 

 

   9. List some of the immunizations a paramedic 
should receive. 

  

 

 10. Which of the following statement regarding push-
ing or pulling is correct?  

a. Push or pull from the hips.   

  b. Keep arms extended.   

 c. Push or pull from the knees.   

  d. Keep elbows straight.      

11. The most important action taken by the paramedic 
at an emergency scene is to

    a. manage the airway of a trauma patient.   

 b. utilize personal protective equipment.   

  c. control bleeding of an open fracture.   

  d. administer rescue breaths, eight per minute.      

12. Describe the proper technique for lifting and mov-
ing patients. 
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  13. When dealing with nerve agents, EMS person-
nel must be familiar with the administration of 
atropine.  

 True   

 False      

 14. The most common large-scale public health prob-
lem encountered by paramedics is _____________.   

 15. The use of safety restraints in an ambulance is  

 a. recommended for everyone in the vehicle.   

  b. not possible for the attendant caring for the 
patient.   

 c. mandatory if the passenger is younger than 16. 

  d. optional for the driver when not on a call.        

Need to Know

 The following represent the Key Objectives of Chap-
ter 9:

   1. Demonstrate how to apply and safely remove per-
sonal protective equipment. 

 Depending on the provider that you work for and 
the level of training that you possess, you will have 
varying types of personal protective equipment 
(PPE) available for your use. Make sure that you 
inspect your PPE on a regular basis, understand 
how to don and doff your PPE, and use them as 
indicated by the manufacturer, your provider’s 
policies and procedures, and the policies and pro-
tocols of your state and local EMS regulatory 
agencies. You are ultimately responsible for your 
own safety and well-being. Personal protective 
equipment will not serve its function if it is not 
worn by emergency workers or if it is not used 
properly.   

 2. Describe how to ensure the safety of a scene 
throughout the EMS call, including how to reduce 
the possibility of contamination while managing 
contaminated patients. 

 In the fi eld, paramedics should demonstrate due 
diligence in ensuring the safety of all scenes. Scene 
safety should not only involve the time in which 
paramedics are physically caring for patients, but 
should be part of their consciousness at all times 
(before, during, and after the time that they are on 
a scene). Scene safety doesn’t just involve protect-
ing yourself and your patients from cars that are 
speeding by as you care for the victims of a traffi c 
collision or the hazards at the scene of a violent 
crime. It also involves protecting paramedics and 
all others involved from objects that may not be 

obvious hazards. Paramedics must know how to 
assess and address problems associated with haz-
ardous materials or other contaminants that may 
be present at a scene and/or on a patient. With 
proper training, paramedics should have a very 
clear idea of how to maintain safety in all aspects 
of their lives, both professional and personal.   

 3. Identify the fi ve elements of scene size-up.     

 When it comes to scene size-up, keep the follow-
ing fi ve elements in mind:  

  1. Always take the time to ensure your own safety 
and the safety of your fellow emergency work-
ers, the patient(s), and the public at large.   

  2. Before you even get out of the ambulance, or 
out of your fi re engine, look outside (when 
applicable) and see how many patients you are 
dealing with.   

  3. Attempt to determine the cause of the illness 
or injury.   

  4. Always use BSI and PPE when indicated.   

  5. Know your limitations and ask for help early. 
When additional resources are needed, try to 
request them as early in the call as possible, 
hopefully while you are still in your apparatus 
or as soon as you recognize the need for assis-
tance. Once you are involved in patient care it 
is diffi cult to remove yourself from the situa-
tion and ask for help.         

Need to Do

The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:
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Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Putting On 
and Removing 
Gloves 

60 – DVD N/A

Handwashing 61 – DVD 61 – DVD

Physical 
Restraints

 65 – DVD 65 – DVD 

Connections

ᔢ    See Chapter 49, Ambulance Operations, in the 
textbook for more information on helicopter 
safety.   

ᔢ  Chapter 52, Teamwork and Operational Inter-
face, includes a protocol in the form of an algo-
rithm for handling special pathogen situations.   

ᔢ  See Chapter 53, Hazardous Materials Incidents, 
in the textbook for more detailed information 
on the various levels of PPE during hazmat sit-
uations and when each should be used.   

ᔢ  Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

The following are safety secrets to keep in mind while 
working as a paramedic:

ᔢ     Never allow a patient to move into a position that 
blocks your egress route.   

ᔢ  Never allow a patient to leave your sight. Accom-
pany the patient, and alert your partner, if the 
patient needs to leave the room.   

ᔢ  When you fi rst approach a patient, it is best to 
assume that the patient may pose some sort of 
threat until proven otherwise.   

ᔢ  Maintaining a safe distance between yourself and 
the person you are interacting with until you can 
determine whether or not the person is a threat, 
referred to as a  reactionary gap,  is a good practice 
to develop. If a person that you are interviewing 
has some sort of sharp object or potential weapon 
in his or her hand, you should have a reactionary 
gap of at least 21 feet from the person (preferably 
locked in your ambulance driving away from the 
scene while requesting the police). If the person 

that you are interviewing has nothing in his or her 
hands and doesn’t present any obvious threat, you 
should have a reactionary gap of at least 7 feet. 
The purpose of the reactionary gap is that it takes 
at least this amount of distance for you to react to 
some type of threatening act from this person and 
avoid personal injury.       

ᔢ  A  bladed stance  involves slightly widening your 
stance and standing at an angle of approximately 45 
degrees to the interviewee. This position improves 
balance and center of gravity and allows for a 
quicker exit because you are already partially turned 
away from the person. Your “strong side” should be 
pointed away from the person.   

ᔢ   Contact and cover  is a simple practice that allows 
for you to either be the contact member or the 
cover member of your EMS team; your partner 
will assume the duties of the other role. The role 
of the contact member is to make contact with 
the person at hand, whether that is a patient, a 
bystander, or a witness. The cover member’s role 
is to provide a watchful eye over the contact 
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member as well as the entire scene, monitoring 
potential threats that enter or exit the scene and 
maintaining responsibility for ensuring team 
safety. It is the cover member’s responsibility to 
alert the contact member to any potential prob-
lems before they arise or to assist the cover mem-
ber with any problems once they have occurred. 
The contact member is responsible for patient 
care. The cover member is responsible for con-
tinued scene safety. The cover member should 

never get so distracted as to lose sight of the big 
 picture.      

The Drug Box

There are no specifi c drugs related to this chapter 
content.

I SPY

Scenario:

 You and your partner are pulling into the parking lot of your station when everything starts to shake, rattle, and 
roll. 

 “Earthquake!” exclaims your partner, as he grabs for the dashboard of the ambulance. The shaking eventually stops. 
For the next several minutes, the two of you just sit there, stunned by what just happened. Your dispatcher’s voice 
comes over the radio: 

 “Medic 22, are you okay?” After you inform the dispatcher that you are okay, she immediately sends you to 32nd 
and Cypress Street for a freeway collapse to assist Engine 5 and Truck 1 already on scene. 

 

 

 2. What should you do to minimize these hazards?

 

 

 

 

 3. What is your fi rst priority related to patient care?

 

 

 

 

y Questions:

 1. Identify at least fi ve hazards at this scene. 

 

 

 Answers 

 Are You Ready? 

         1. The natural tendency when you hear radio traffi c such 
as that described in this scenario is to get to the scene 
and save your friends and coworkers. Unfortunately, 
this can lead to devastating consequences unless you 
take a deep breath, slow down, and start to plan ahead. 
When a paramedic responds to a situation in an emo-
tional, reactionary manner, it is referred to as “condi-

tion black.” In this mode of operation, fear takes over, 
rational thought processes are diffi cult, and the para-
medic will likely not be able to form a rational inter-
pretation or response to the situation at hand. It is 
highly likely that someone (possibly the responder) 
will be injured or killed in this situation. 

   The  fi rst priority  in every situation that you encoun-
ter as a paramedic is to think safety and continue to do 
so until the entire situation has been dealt with. (See the 
Awareness Color Coding System described by Colonel 
Jeff Cooper in Chapter 9 of the textbook for further 
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information on awareness in potentially dangerous 
situations.)   

  2. The manner in which you proceed can have a dramatic 
impact on the outcome of the entire situation from a 
multitude of perspectives. First, you need to make sure 
that you get to the scene in a safe and effi cient manner 
(wear your seat belts). When you are driving, before you 
put the ambulance in gear, take a deep breath or two 
and remind yourself to take your time and to drive 
safely. 

   Immediately begin thinking about safety. There are 
potentially two medics down, as the dispatcher has 
been unable to raise Medic 13. Call your dispatcher on 
the radio and request that at least one more ambulance 
be dispatched to the scene, in addition to your unit. If 
it turns out that you don’t need the additional ambu-
lance, you can cancel it once you arrive on the scene. 
However, if you do need the additional help, you will 
be glad that they are there. If defi nitive care (a trauma 
center) is a great distance away, consider requesting a 
helicopter earlier rather than later. Remember that it 
takes time for a helicopter to get into the air and get to 
the scene. 

   Plan ahead and remember that any additional 
resources that you request now can be cancelled if they 
are not needed. Have the dispatcher check with the 
trauma center to determine how many patients it can 
handle from this incident. Have a backup plan ready to 
implement if the trauma center is overloaded or if any of 
the resources that you have requested fail to materialize.

    While you are driving to the call, pay special atten-
tion to the other drivers (both civilian drivers and other 
emergency vehicles that may be responding to the same 
or a different incident). Drive defensively, and have 
your partner keep his or her eyes open for you as well. 
(The passenger in front of the ambulance should call out 
any hazards as they approach, even if they seem obvi-
ous. The hazard that they thought you saw and didn’t 
call out may be the one that keeps you from reaching 
the scene to help your coworkers.) 

   If the only thing that you can do is get to the scene 
safely and make sure that the scene is safe for you and 
your partner to enter (before you arrive), that is the fi rst 
step to a successful outcome.   

  3. Ask the dispatcher to contact the police and have them 
advise you when the scene is secure. Stage your ambu-
lance one to two blocks away from the scene until you 
have been advised that the scene has been secured. It 
goes without saying that you and your partner want to 
get to Medic 13’s crew as soon as you can. However, if 
you enter a scene that has not been secured and you or 
your partner are injured or killed, the help that you 
intended to give will become a hindrance.   

  4. Ensure that you appropriately size up the scene, and 
report your fi ndings to your dispatcher in a clear and 
concise manner. Use the following fi ve steps to size up 
the scene:

    a. Determine if the scene is safe and identify (and 
report) any hazards.   

  b. Determine the (approximate) number of patients. 
Try to do this before you get out of your ambulance, 
or as soon as possible afterward.   

  c. Establish the mechanism of injury or nature of the 
illness.   

  d. Ensure that every team member has the appropriate 
personal protective equipment and clothing, includ-
ing body substance isolation (BSI).   

  e. If you have not already requested the additional 
information that you need, order it as early as you 
possibly can.        

 Active Learning   

  1. There are no “correct” answers, but the possible answers 
in the table on page 92 refl ect general information about 
different settings. There are many different confi gura-
tions and conditions throughout the country that may 
differ from the following table. No matter where you 
work, you will be faced with different challenges spe-
cifi c to your area, and it helps to understand the chal-
lenges that you could face ahead of time rather than 
during a critical situation.

             2. Intersections   

  3. Because of their large size, ambulances tend to have a 
high center of gravity, and extreme caution needs to be 
exercised while driving ambulances to avoid rollovers; 
their squared-off design creates large “blind spots,” so 
ambulance operators need to use all their mirrors and 
remain constantly aware of where vehicles are located 
around them; the large size negatively impacts high-
speed maneuverability; ambulances are diffi cult to stop 
quickly once they are moving.   

  4. (1) Is the scene safe? (2) How many patients are there? 
(3) What is the mechanism of injury or nature of the 
illness? (4) Does every team member have the appropri-
ate personal protective equipment and clothing, includ-
ing BSI? (5) Do we need any additional resources for 
this situation?   

  5. Always consider your visibility to others; use all vehicle 
emergency lighting; wear high-visibility refl ective outer-
wear over your uniform; provide a “zone of safety” 
in which to work (position the ambulance between 
the crash scene and oncoming traffi c); use cones and 
fl ares to help identify the emergency scene; use law 
enforcement offi cers to provide assistance directing traf-
fi c around the scene.   

  6. Make sure that the police are on the scene and that the 
scene is secure (safe). No matter what terminology is 
used by local law enforcement to advise an EMS team 
that it is cleared to enter a dangerous scene, this clear-
ance needs to be obtained before paramedics approach 
and subsequently enter a scene.   

  7. Stage a safe distance away until you can confi rm that 
the scene is safe to enter.   

  8. Cover offers protection from view and provides a barrier 
to stop projectiles such as knives or bullets. For example, 
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Settings 

Factors Urban Suburban Rural

Response time Because of the number and 

density of people located within 

a relatively small geographical 

area, there tend to be more 

ambulances that are located 

closer to incidents. However, 

due to the large population 

located in a small area, traffi c  

can be a factor that slows the 

response time.

There tend to be fewer people 

per geographical area as 

compared with the urban 

setting, but there may not be 

as many EMS resources as 

seen in an urban setting. Traffi c, 

on the other hand, may not be 

as diffi cult as in the urban 

setting, so response times may 

improve in this area. 

The number of people per 

geographical area is signifi cantly 

smaller than in an urban or suburban 

setting. Because of the relatively 

small number of people, the EMS 

resources tend to be relatively small. 

Some rural communities have EMS 

providers that cover hundreds of 

square miles, and their response 

times can be very long.

Advanced life 

support (ALS) 

ambulance 

availability

ALS ambulances tend to be 

the predominant type of 

response level used in this 

setting.

Tend to have a similar ALS 

ambulance availability to the 

urban setting with the possibil-

ity of a slightly larger BLS 

component.

The tendency for ALS ambulances 

in this area is less than the other 

settings primarily due to cost, size 

of population, and training factors.

Basic life sup-

port (BLS) ambu-

lance availability

BLS ambulances may be used 

to supplement the ALS tier in 

this setting, but do not tend to 

be the predominant type of 

ambulance. BLS ambulances 

can be used in two-tier sys-

tems or as transfer units.

BLS ambulances can be used 

to supplement the ALS tier in 

this setting, but do not tend to 

be the predominant type of 

ambulance. BLS ambulances 

can be used in two-tier sys-

tems or as transfer units.

BLS ambulances, whether paid 

positions or volunteer, tend to be 

more prevalent in the rural setting 

than in urban or suburban systems.

EMS aircraft 

availability

This setting may have a large 

number of EMS aircraft avail-

able, but depending on the 

density of the city and the 

proximity to defi nitive care, 

their use may be minimal. EMS 

aircraft in this setting are more 

frequently used to transport 

patients between facilities, or 

from scenes in outlying (subur-

ban or rural) areas to trauma 

centers and specialty care hos-

pitals within the urban area.

This setting may have access 

to EMS aircraft, and probably 

more landing zone possibilities 

than an urban setting.

The rural areas may not have EMS 

aircraft available locally, but they 

tend to benefi t from the use of EMS 

aircraft because of the long trans-

port times to specialty care facilities 

(trauma centers, etc.).

Level of training Personnel within an urban set-

ting tend to have a high level 

of training and a high level of 

practical experience. 

Depending on the size of the 

population and the availability 

of funds, the level of training 

can be very high.

Training facilities and funding for 

training can be a signifi cant chal-

lenge for some rural settings.

Time to hospital Usually is short as there tend 

to be more hospitals closer 

together than found in other 

settings.

Has the likelihood of being 

 longer than in an urban setting, 

but may not have some of the 

traffi c issues that an urban 

EMS system experiences.

Rural systems tend to have long 

transport times to hospitals, espe-

cially those specialty hospitals such 

as trauma centers.

Time to trauma 

center

Tends to be relatively short, 

mostly because there are usu-

ally more trauma centers in 

this setting than in any of the 

other settings.

Tends to be longer than in an 

urban setting.

Tends to be very long. Thus trauma 

patients in a rural setting may ben-

efi t from transport by EMS aircraft.

Law enforcement 

availability

More law enforcement offi cers 

with more specialized training.

Suburban settings tend to 

have smaller police/sheriff 

departments.

Many rural departments tend to be 

smaller and to cover greater areas 

than urban or suburban areas.

Possible Answers to Active Learning Exercise 1.
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standing behind a concrete wall offers cover (and con-
cealment).  

   9. Concealment provides visual protection, but it does not 
provide an appropriate barrier to stop projectiles. For 
example, standing behind a bushy shrub can provide 
concealment.   

  10. Never allow a patient to move into a position that blocks 
your egress route; keep an eye on your partner as well 
as on the position of the patient and bystanders; never 
allow a patient to leave your sight, even under the pre-
tense of getting medication or information from another 
room. Accompany the patient and alert your partner 
when you leave the room.   

  11. Raised voices, agitated movements, quickly rising from 
a seated position, pacing back and forth like a caged 
animal, clenched or balled-up fi sts, hands raised in a 
threatening manner.   

  12.  a.

    When you fi rst approach a patient, it is best to assume 
that the patient may pose some sort of threat until 
proven otherwise. If you begin to interview your patient 
using a tactical interview process, maintaining a safe 
distance between yourself and the person you are inter-
acting with until you can determine whether or not the 
person represents a threat to you, you will have the 
upper hand if something goes wrong. The process of 
maintaining a safe distance from the person that you are 
interviewing is referred to as maintaining a  reactionary 
gap.  If a person that you are interviewing has some sort 
of sharp object or potential weapon in his or her hand, 
you should have a reactionary gap of at least 21 feet 
from the person (preferably locked in your ambulance 
driving away from the scene requesting the police). If 
the person that you are interviewing has nothing in his 
or her hands and doesn’t present any obvious threat, 
you should have a reactionary gap of at least 7 feet. 
What this means is that it takes at least this amount of 
distance for you to react to some type of threatening act 
from this person to avoid personal injury.   

  b.

 A  bladed stance  involves slightly widening your stance 
and standing at an angle of approximately 45 degrees to 
the interviewee. This position improves balance and 
center of gravity and allows for a quicker exit because 
you are already partially turned away from the person. 
Your “strong side” should be pointed away from the per-
son (this would be your right-hand side if you are right-
handed, and your left-hand side if you are left-
handed).   

   c.

 Contact and cover  is a simple practice that allows for 
you to either be the contact member or the cover member 
of your EMS team. Your partner will assume the other 
role. The role of the contact member is to make contact 
with the person at hand, whether that is a patient, a 
bystander, or a witness. The cover member’s role is to 
provide a watchful eye over the contact member as well 
as the entire scene, monitoring potential threats that 

enter or exit the scene and maintaining responsibility for 
ensuring team safety. It is the cover member’s responsi-
bility to alert the contact member to any potential prob-
lems before they arise or to assist the cover member with 
any problems once they have occurred. The contact 
member is responsible for patient care. The cover mem-
ber is responsible for continued scene safety. The cover 
member should never get so distracted as to lose sight 
of the big picture that is occurring.      

  13. Position yourself between the patient and your egress 
route; do not let them cut you off from your exit. If you 
and your partner are interviewing two patients, you may 
wish to position yourselves so you and your partner can 
maintain eye contact and the patients or bystanders can-
not readily see each other.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Scene safety and scene size-up begin long before you 
arrive on the scene. The process of ensuring safety as 
well as scene size-up for each individual call should 
begin when you are dispatched and continue through-
out the entire call. With the information that you have 
received thus far, you have a decent start on scene size-
up and scene safety. You can begin the process of scene 
size-up with a mental scene size-up checklist:

•    Is the scene safe? The scene is safe according to the 
information that was relayed to you by dispatch about 
the sheriff being on the scene. Even though the scene 
has been declared safe, it is always good practice to be 
extremely cautious at the scene of a violent crime.   

•  How many patients are there? There are eight patients 
with “serious stab wounds” according to the sheriff.   

•  What is the mechanism of injury or nature of the 
illness? The mechanism of injury per the information 
that you have received is stabbing.   

•  Does every team member have the appropriate per-
sonal protective equipment and clothing, including 
BSI? You do not yet have this information, but you 
have a good idea based on past practice that all the 
people involved with the care of these patients will 
be utilizing appropriate BSI.   

•  Do we need any additional resources for this situa-
tion? Yes! With the report of eight patients with “seri-
ous stab wounds” you will defi nitely need additional 
resources.      

  2. With the information that you have received over the 
radio you know that you will not be able to handle the 
situation by yourselves. Now you are faced with the task 
of planning what you will do with eight potentially 
critical trauma patients with stab wounds. 

   First you will need to request additional resources. The 
volunteer BLS ambulance is 15 minutes behind you, 
and you are not sure if the volunteer ALS ambulance 
will be available or not. You contact your dispatcher 
and request that the two helicopters be dispatched and 
get an update on the availability of the volunteer 
ALS ambulance. Now that you have requested the 
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 helicopters, you need to make sure that there is a place 
to land them in relatively close proximity to the scene. 
You advise your dispatcher to contact the sheriff and 
the local volunteer fi re department to identify and pre-
pare one and preferably two landing zones (as the faster 
the patients receive defi nitive care, the better). The next 
thing you need to do is have your dispatcher contact 
the trauma center and the local hospital to see how 
many patients they can handle receiving (patients with 
non-life threatening wounds can be transported to the 
local hospital, and the patients with more critical 
wounds can be transported to the trauma center).   

  3. Based on the fi ndings of your initial triage of the patients, 
the estimated times of arrival (ETA) of the resources that 
are responding to this incident, the proximity of the 
hospitals, and the number of patients that the hospitals 
can handle, you make the following decision: There are 
fi ve critical patients, two delayed patients, and one 
deceased patient whom the sheriff will take care of. Of 
the two helicopters that are responding, one can trans-
port one patient and the other has the capability of 
transporting two patients. You decide that the three 
most critical (immediate) patients will be transported by 
helicopter to the trauma center, and you and your part-
ner will take the two remaining (immediate) critical 
patients in your ambulance (get one of the volunteers to 
drive) and head to the trauma center. The helicopter that 
is capable of transporting two patients will be loaded 
fi rst because you fi gure that if they deliver the patients 
to the trauma center and then meet you at the local 
emergency department, they can transport the two 
remaining immediate patients to the trauma center 
much faster than you could drive them there. The two 
delayed patients will be transported to the hospital by 
the volunteer BLS ambulance.   

  4. The following information is important to convey when 
setting up or describing a landing zone (LZ). (The mne-
monic HOTSAW can be used to assist in remembering 
the following LZ information):

    H azards—wires, towers, debris   

  O bstructions—trees, fences, signs   

  T errain—wet terrain, type of terrain   

  S lope—5 degrees or less   

  A nimals—keep all animals at least 500 feet away   

  W ind—speed, direction, gusts      

  5.

•    Remember the tail rotor is going in excess of 1600 
revolutions per minute. It is nearly invisible and 
always fatal if someone walks into it.   

•  Do not approach the LZ while the helicopter is land-
ing or departing.   

•  Do not approach the helicopter on your own. Make 
visual contact with the pilot fi rst, and use hand signals 
to indicate that you want to approach the helicopter.   

•  Approach the helicopter from the front or side. If the 
helicopter must land on a slope, always approach 
from the down-slope side.   

•  When approaching the helicopter, walk in a crouched 
position. The blades of the helicopter are extremely 
fl exible, and on some models they will dip down to 
about 4 feet as the helicopter turbines slow down.   

•  If the helicopter lands on a hill, never approach from 
the uphill side.   

•  Always take sheets off the stretcher before approach-
ing the aircraft. Helicopters can generate hurricane-
force winds.   

•  Never leave a stretcher unattended near the landing 
zone.   

•  Do not wear hats around a running aircraft. If wear-
ing a rescue helmet, make sure your chin strap is 
buckled.   

•  Never walk under the tail of the helicopter.   

•  Never walk behind the helicopter.   

•  Don’t allow smoking within 100 feet of the aircraft.   

•  Never shine bright lights or headlights at the aircraft 
during landing or liftoff.   

•  Do not carry IVs above your head or use an IV pole.   

•  No ambulances or other vehicles are permitted within 
50 feet of the aircraft.   

•  Keep bystanders back an additional 100 feet from the 
landing zone. If there is an undesirable event on the 
fi eld, objects may be hurled from the site and cause 
serious injury or death              .         

 Test Yourself   

  1. False 

 The scene size-up assessment begins upon receipt of 
dispatch information.   

  2. c 

 Nonverbal cues of aggressive behavior include hands 
clenched and raised. Low-pitched, slow voices and 
hands facing palm out typically do not represent aggres-
sive behavior. Constantly looking at an exit may repre-
sent fear or anxiety.   

  3. d 

 The use of lights and sirens is called “operating in an 
emergency mode.”   

  4. b 

 High-effi ciency particulate air fi lter (HEPA) is personal 
protective equipment. Turnout coat and pants, hearing 
and head protection, and refl ective outer clothing are 
safety equipment.   

  5. b 

 When soap and running water are not available, 
hands should be sanitized with alcohol-based hand 
cleansers.   

  6. An iatrogenic disorder is any disorder that a patient 
develops that is caused by the treatment of a health-care 
provider. Iatrogenic conditions are thought to be condi-
tions that would not have developed if proper care had 
been rendered.   
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  7. The zone of safety pertains to safely positioning the 
ambulance between the crash scene and oncoming traf-
fi c to provide some protection.   

  8. Constant awareness of existing outbreaks and intervals 
is necessary to ensure the health of the paramedic. 

 Many patients are contagious before symptoms develop. 
Patients transported by ambulance should receive nebu-
lizer treatments or other infectious aerosol-producing 
treatments only if absolutely necessary to prevent dis-
ease transmission.   

  9. Paramedics should receive immunizations against infec-
tious agents such as infl uenza, hepatitis, and tetanus. 
Check with your physician about your status in terms 
of screening for tuberculosis (PPD or chest X-ray), 
 measles-mumps-rubella (MMR), hepatitis B, hepatitis A 
(if required by your agency), diphtheria-pertussis-tetanus 
(DPT), polio, chickenpox, infl uenza (annual immuniza-
tions), and rabies (if appropriate to your risk).   

  10. c 

 When pushing or pulling, keep your elbows bent with 
your arms close to your body. If the weight is lower, 
push or pull from the knees.   

  11. b 

 Perhaps the single most important action taken by a 
paramedic responding to any scene of a medical emer-
gency is the utilization of appropriate personal protec-
tive equipment (PPE) to prevent accidental exposure to 
potentially contaminated body fl uids.   

  12. When performing a lift, keep your body as close to what 
you’re lifting as possible, keeping your arms tucked in 
close to your body. Grasp objects so that your hands are 
positioned with the palms facing up instead of down. 
Bend at the knees instead of the waist, and keep your 
back straight with your legs shoulder width apart.   

  13. True 

 In the case of nerve agents, EMS personnel must be 
familiar with the administration of injectable antidotes 
like atropine and pralidoxime.   

  14. Infl uenza 

 Infl uenza outbreaks occur every year. The fl u is the most 
common large-scale health problem encountered by 
paramedics.   

  15. a   

 Everyone in the vehicle should be in a safety restraint. 
The literature suggests that paramedics and patients in 
the back of the ambulance are at most risk for injury 
and have the lowest compliance for use.     

 I Spy   

  1. Hazards at this scene include:

  •  The pillars from the upper deck of the freeway have 
fallen and are leaning against the pillars for the lower 
deck of the freeway.   

•  The upper deck of the freeway has fallen onto the 
lower deck of the freeway.   

•  The pillars for the lower deck appear to be damaged 
in places.   

•  There is smoke pouring out of the area between the 
upper and lower deck.   

•  There is rebar sticking out of the concrete and posing 
an impaling risk.   

•  There are people wandering under and around the 
damaged structure.   

•  It is getting dark (sunset), and visibility will become 
an issue.      

  2. The following are ways to minimize these hazards:

  •  Coordinate efforts with other rescue workers through 
a unifi ed command at a command post.   

•  Make sure that all the civilians are clear of the struc-
ture in the event of further collapse.   

•  Allow trained professionals with proper equipment 
to perform rescues of trapped people.   

•  No “freelancing.”   

•  Maintain order by following tasks assigned by incident 
command; make sure that you work with a partner and 
that someone knows where you are at all times.   

•  Wear appropriate PPE, and make sure that you have 
all the equipment that you need for your assigned 
task.   

•  Make sure that you have adequate lighting to perform 
the tasks that you have been assigned.      

  3. Your fi rst priority is rescuer safety. Then, the following 
can be undertaken:

•    If fi rst on scene, take the role of medical group 
supervisor (MGS) and check in with the incident 
commander (it is diffi cult not to go to work helping 
people, but an organized effort will yield much 
better results than a disorganized “freelance” 
session).   

•  Advise your dispatcher of the fi ndings of your initial 
scene survey (type of incident, exact location, haz-
ards, number of victims, access, egress, staging loca-
tion, etc.).   

•  Request additional resources as needed.   

•  Locate and triage victims (if that is the task that you 
are assigned).   

•  Establish a treatment area (if that is the task that you 
are assigned).   

•  Establish a staging area (if that is the task that you 
are assigned, and it has not been done already).                         
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Active Learning

   1. Know Thyself  

 You need to be aware of your bias and tempera-
ment before you can approach all your patients 
professionally and respectfully. Visit  www.keirsey.
com/  and take the free Keirsey Temperament 
Sorter. This might give you a better understanding 
of your personality type and temperament. 
  Another more widely used personality assess-
ment tool is the Myers-Briggs Type Inventory 
(MBTI). An online version of this tool can be found 
at  www.humanmetrics.com/cgi-win/JTypes2.asp . 

  Assessment tools such as these are sometimes 
criticized as being more “parlor trick” than sci-
ence. Always take into account that any one test 
or tool is unlikely to reveal everything about a 
person’s feelings, intuitions, and outlook on life. 
On the other hand, you might learn something 
about yourself if you answer the questions seri-
ously and honestly.   

   2. Describe Thyself   

  a.  Using the space provided, list adjectives that 
describe how you perceive yourself in various 
environments.             

As you head out to the garage, you hear your unit 
being called for a “medical emergency at Saint Augus-
tine’s Church, 227 West 25th Street.” Your partner 
starts up the diesel motor, and you head out of the bay 
and into the morning sunshine. 

 You can see people leaving the church as you 
arrive. As you make your way to the open door of the 
church, you are directed to an area of the pews where 
you fi nd an elderly woman sitting down.  Several peo-
ple surround the woman fanning her with paper. The 
white-haired woman looks at you as you approach. In 
fact it seems that  everyone  is looking at you.  

  1. How do you begin your interactions with the 
patient and bystanders? What communication 
techniques would be helpful in this situation? 

 

 

 

Are You Ready?
 It’s Sunday morning, and it promises to be another 
hot, muggy day. You groan as you get dressed in your 
heavy cotton uniform; at least the shirt is short-sleeved. 

Therapeutic Communications 
and History Taking
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Public Self Real Self Future Self

How do others describe you? What are your true feelings? Who would you ideally like to become?

You Are There: Reality-Based Cases 

         Case 1  (continued from chapter opening)  

 You kneel down beside the woman and smile. “Hello 
my name is Bob, and I am a paramedic. What is your 
name?” 

 “My name is Marion McClure,” the patient 
replies. 

 “Mrs. McClure, how can I help you?” 
 “I’m fi ne, young man. I’d just like to go home. 

Would you be able to take me home?”   You gently rest 
your hand on the patient’s arm. As you do, you quickly 
check for a radial pulse. It feels faint and slower than 
what you think is normal. She is also slightly diapho-
retic. You consider how you will respond to her 
request. Meanwhile, you turn to your partner. “Sam 
could you . . . .”   

  1. What would you like Sam to do? Why? 

 

 

    2. In addition to positioning yourself on one knee, 
what other body movements can you perform that 

will help with your communications with the 
patient? 

 

 

   3. What might you say to Mrs. McClure at this 
point? 

 

 

           Case 2 

 You are beginning your evaluation of Eric Kaiser, a 
54-year-old male who collapsed this morning while 
stepping out of his shower. His wife heard him call 
out and found him curled up on the fl oor near 
the bathroom door. He couldn’t stand, and she called 
9-1-1. He is alert and sitting on the fl oor in the 
hallway. He states that he has discomfort in his chest. 
Imagine yourself being part of the following 
dialogue.   

  b. List fi ve positive qualities about yourself. 

 

 

      c. List fi ve negative qualities about yourself.   

 

 

     d. How might these qualities affect your work as 
you encounter patients, bystanders, and other 

members of the health-care team in your work 
as a paramedic? 

 

     e. How might you be able to actively change your 
own perceived negative qualities? 
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Test Yourself

              1. While dealing with a diffi cult patient paramedics 
shoul  d

a. conform to the patient’s behavior.   

b. take offense at the patient’s behavior.   

c. be aware of their own emotional bias.   

d. ignore their own emotional triggers.      

  2. Using the OPQRST acronym what does  onset  
refer to  

a. The time of onset of the fi rst symptoms   

b. The events that were occurring when symp-
toms started   

c. What occurred leading up to the request for 
assistance   

d. The time the symptoms signifi cantly worsened      

  3. Which of the following is an open-ended question?  

a. Are you allergic to anything?   

b. Did you eat breakfast today?   

c. What medications are you taking?   

d. Have you seen the doctor lately?      

  4. Silence can be a useful technique during a patient 
interview because it  

a. encourages the patient to continue speaking.   

b. can let the patient focus on his or her breathing.   

  1. Given the patient’s response, fi ll in the blanks with the question you should have asked:        

Patient’s Statement Your Question?

“I’m allergic to sulfa drugs.” Are you allergic to any medications? 

“Medicine for my high blood pressure.”

“Like someone is stabbing me in the back, right 
between the shoulder blades.”

“I guess last night’s dinner.”

“I can’t fi nd a comfortable position.”

“My doctor just told me that my blood pressure is 
too high.”

“I think I was taking a shower when the pain came 
on all of a sudden. I felt my legs go numb.”

“Yeah, it’s a little hard to breathe.”

“It’s pretty bad. Never felt anything like this before.”

“I haven’t done any lifting recently.”

“No, the pain’s right there.”

c. gives the paramedic time to think of questions.   

d. allows the paramedic to write patient notes.      

  5. When using the SAMPLE and OPQRST acronyms,  

a. transport should be delayed until all informa-
tion is collected.   

b. collect SAMPLE information before OPQRST 
information.   

c. information can be collected throughout the 
patient transport.   

d. information should be collected in the order 
of each acronym.      

  6. The essence of _______________ has been described 
as the ability to see other people as they see them-
selves.   

  7. A patient states he has chest pain, cannot catch his 
breath, feels sick to his stomach, and is dizzy. These 
are an example of _______________ fi ndings.   

  8. A patient’s statement, “I was mowing the lawn when 
the pain started,” would address the ______________ 
element of the OPQRST acronym.   

  9. During the primary survey, the paramedic  

a. confi rms scene safety.   

b. forms the general impression.   

c. checks for life threats.   

d. obtains past medical history.      
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10. Avoiding silence is a component of effective com-
munication  .

 True   

 False      

  11. The chief complaint the patient tells the para-
medic  

a. is documented as a patient quote.   

b. is the same as the dispatch information.   

c. provides the patient’s medical history.   

d. remains the same throughout the call.      

  12. For the patient to discuss personal information with 
the paramedic, the patient will need to have a  

a. degree of disclosure with the paramedic.   

b. reliability of information with the hospital.   

c. degree of comfort with the paramedic.   

d. level of disclosure with the ambulance ser-
vice.      

13. When communicating with the patient or family 
members, the paramedic should avoid using what 
kinds of communication? 

 

 

14. After the patient concludes his or her comments, 
the paramedic should summarize the information 
given. This is known as paraphrasing.  

 True   

 False      

15. Using the OPQRST acronym, what does  time  
refer to  ?

a. What occurred leading up to the request for 
assistance   

b. The events that were occurring when symp-
toms started   

c. The time of onset of the fi rst symptoms   

d. The symptom starting suddenly or gradually      

16. A general impression of the patient is formed 
before the primary survey.  

 True   

 False      

17. The reason that a patient seeks care from EMS is 
known as the _______________.   

18. You park on the patient’s lawn, enter the patient’s 
home without knocking, and track mud onto 
their carpet. This type of communication is 
_______________ and _______________.   

  19. The term for the noticeable absence of a symptom 
typically expected for a certain disease process is 
a _______________.   

20. During the secondary survey, the paramedic   

a. obtains the past medical history.   

b. forms the general impression.   

c. checks for life threats.   

d. makes the scene safe.          

Need to Know

 The following represent the Key Objectives of Chap-
ter 10:

1. Establish a professional rapport with the patient. 

 How you begin your interaction with your patient 
is key to building a successful relationship quickly.

•    Look professional. (See Box 10-1 in the text-
book for a list of behaviors that a professional 
provider will demonstrate during a call.)   

•  Be aware of your body language. Remember 
that what is considered personal space can 
vary from one culture to the next. Speaking to 
the patient in a clear and measured voice, 
while at the patient’s eye level, will convey 
that you care.   

•  Although looking directly at a patient while 
speaking is considered to be a cultural norm 
in our society, other cultures may see that as 
a sign of disrespect or as a threat. Be conscious 
of how the patient responds to your body cues 
during the fi rst moments of contact, and adjust 
accordingly.   

•  Address the patient in a formal manner fi rst. 
If the patient asks you to use an informal tone, 
by all means do so.      

2. Communicate with the patient to effectively elicit 
an appropriate history. 

 Allow the patient to provide you with the initial 
details of his or her illness or injury as much as 
possible. Interrupting the patient early or often can 
in fact increase the amount of time it takes to elicit 
a history. 
  Maintain objectivity and avoid premature 
interpretation of the patient’s statements by 
using active listening techniques or appropriate 
moments of silence to ensure that you clearly 
understand the information that the patient is 
trying to provide. 
  Most importantly, be as empathetic as you can. 
As you gain experience you may believe that the 
patient’s complaint may not be of an emergent 
nature. However, your patient may have been com-
pelled to call you because he or she felt that it was. 
Don’t belittle or insult your patient—it won’t help 
you gain the patient’s confi dence, which you will 
need to accurately assess the patient’s condition.   
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  3. Use basic mnemonics to organize your line of 
questioning. 

 The information that the patient provides is part of 
the subjective assessment that you help guide 
through thoughtful, concise questioning techniques. 
Using a combination of closed- and open-ended 
questions to guide this part of his tory taking is 
both a skill and an art. Using the SAMPLE and 
OPQRST mnemonics is a useful jump-off point for 
further questions.   

 4. Integrate patient autonomy concepts with patient 
care plans (e.g., consent issues, destination deci-
sions, and refusal of care). 

 You must determine your patient’s ability to con-
sent to care early. Simply asking the question, 
“Can I help you?” can provide you the answer 
quickly. Explain what you are doing for the patient 
clearly, using vocabulary that is appropriate to his 
or her comprehension level. Be sure to review 
Chapter 4, Legal Issues, in the textbook for situa-
tions in which implied consent exists, or when 
consent is needed from the guardian of a child or 
dependent adult.   

  5. Communicate with health-care providers to effec-
tively relay patient information and fi ndings dur-
ing the transfer of care. 

 As part of the care continuum you will need to 
transmit the information you fi nd about a patient’s 
condition to the next link of the health-care sys-
tem. Basic assessment fi ndings that need to be 
summarized effectively include:

•    Appropriate scene information, including nature 
of injury (NOI) and mechanism of injury 
(MOI)   

•  Primary survey fi ndings (remember that this is 
also known as the “initial assessment”)   

•  Appropriate history-taking fi ndings, including 
pertinent negatives   

•  Appropriate physical fi ndings, including per-
tinent negatives      

6. Communicate with family, friends, and bystanders 
to effectively elicit additional history and provide 
reassurance. 

 Bystanders can provide valuable observations and 
other information about the patient’s current con-
dition. It is your responsibility to elicit those fi nd-
ings in the same way you would with the patient. 
Often the family or friends of the patient will feel 
stressed or frightened by what they see happening 
to their loved one. Your ability to reassure them 
and gain their trust will be critical to the success 
of the call.    

Need to Do

The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:

Skill Name

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Communication 
Challenges—
Interpreter 
Services

62–DVD N/A

Verbal 
Communications 

63 – DVD N/A

Documentation 64 – DVD N/A

Connections   

   Your ability to gain the trust of your patient is 
essential to conducting a thorough and accurate 
assessment. Integrate what you learn here with 
the information presented in Chapter 14, Patient 
Assessment, in the textbook.   

   Remember that age-specifi c populations, such 
as pediatrics and geriatrics, may require differ-
ent communication techniques. Chapters 43 
and 44 in the textbook cover these differences 
in more detail.   

   Chapter 48, Patients from Diverse Cultures, in 
the textbook discusses issues and concerns rel-
ative to diverse population subsets. Although 
there are many differing cultural norms, respect, 
honesty, and professionalism cross all borders.   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

  Patients with Hearing Loss  Speaking very loudly 
at someone who is hearing-impaired will likely 
not help. Age-related hearing loss occurs generally 
over a long period of time. People learn to read 
the lips of the persons speaking at them, as well 
as their body language. Rather than speaking in a 
loud voice, make sure people can see your face 
clearly and speak to them in a normal, clear voice. 
This way they can read your lips and try to inter-
pret what you are saying. In some cases, the 
 hearing loss is in specifi c frequencies in the sound 
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range, often the higher ones. You can try to accom-
modate this by speaking in a lower tone; however, 
you will need to keep the volume of your voice at 
a normal level.   

  Communication Tools  There are a variety of tools 
to help with communication issues ( Figure 10-1 ). 
One example is written medical questions and 
answers that are organized for quick location and 
retrieval. These written instructions can be helpful 
for deaf patients and can be written in several lan-

guages to assist with non-English-speaking 
patients.  

The Drug Box

      There are no specifi c drugs related to this chapter 
content.   

FIGURE 10-1 Examples of pictures and written questions on boards used to help communicate with deaf and non-English-

speaking patients.
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language such as “Ms. Smith” or “Ma’am” to address 
your patient is another way to convey your respect.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. From your EMT-Basic training, you should recognize 
that your patient’s primary survey fi ndings are not nor-
mal. You will need to begin your interventions imme-
diately, while you continue to assess the patient. Your 
partner can help by placing your patient on oxygen, 
attaching the electrocardiogram (ECG) electrodes, and 
asking bystanders for more information about the 
patient’s history of present illness (HPI) and any past 
medical history (PMH).   

  2.  Place yourself in full view of the patient’s line of sight. 
Avoid having the patient twist her head or body uncom-
fortably. When speaking, do so clearly. You may not 
need to speak loudly; patients with gradual hearing loss 
can even unconsciously learn to lip-read and  understand 

     Answers   

 Are You Ready?   

  1.  Based on your observations, you can see that people are 
concerned about the welfare of their fellow parishioner. 
Treat these bystanders with respect, and politely ask 
them to step aside so that you can approach the patient. 
Although this is likely a safe scene, you should still 
maintain an awareness of your surroundings. An easy 
way to do this is to be in continual contact with the 
group. Asking questions and having bystanders help 
with minor scene control will allow people to feel help-
ful during a time of crisis. 

    A person who is older than you deserves your full 
attention and respect. Your patient is sitting down; you 
will need to get on her level to initiate eye contact. An 
older person may have eyesight and hearing issues, 
which you can overcome with clear speech and good 
lighting so she can see you form your words. Using formal 

I Spy Questions:

1. What observations can you make about the 
paramedic’s interaction with the patient in the 
photo on the left?

 

 

 

2. Identify at least three behaviors that the paramedic 
in the photo on the right has done to improve her 
communication with the patient.

 

 

 

I SPY

Scenario:

Compare and contrast the paramedic’s interaction in these two photographs.
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what you are saying if they are able to see your facial 
movements.   

  3.  Your response might be, “Mrs. McClure, I might be able 
to answer your question more accurately if we can 

evaluate your condition fi rst. Will that be okay?” 
Responding this way will allow you to gain further 
cooperation with the patient without immediately turn-
ing down her request.     

                     Test Yourself   

  1. c 

 Some general tips for dealing with diffi cult patients 
include trying not to take personal offense at their behav-
ior and being aware of your own biases and emotional 
triggers. This is important so that you do not get frus-
trated and drawn into a confrontation with a patient.   

  2. b 

  Onset  refers to the events that were occurring when 
symptoms started. The time of onset of the fi rst symp-
toms, and the time the symptoms signifi cantly worsened 
refers to  time . What occurred leading up to the request 
for assistance refers to  events  in the SAMPLE acronym.   

  3. c 

 An open-ended question cannot be answered with a 
simple yes or no.  

   4. a 

 Silence can be a useful technique during an interview. 
It may seem uncomfortable to sit there in silence, but 

remaining quiet and letting the patient talk will encour-
age the patient to continue speaking.   

  5. c 

 The order in which the information in the SAMPLE his-
tory is collected does not need to match the acronym. 
The complete interview often does not have to occur 
just on the scene. Information should be collected 
throughout the transport of the patient, and transport 
should not be delayed if information can be gathered 
while en route to a hospital. Whenever possible, every 
one of the elements in SAMPLE and OPQRST should 
be collected and reported to the receiving care provider 
at the hospital.   

  6. Empathy 

 To a large extent your ability to perform an accurate 
assessment, effectively communicate with a patient, and 
simply help a patient feel better depends on your empa-
thy skills. Empathy is a form of understanding, both 
intellectually and emotionally. It is different from com-
passion or sympathy. Sympathy is more like feeling sad 

   Case 2   

  1.

Patient’s Statement Your Question

“I’m allergic to sulfa drugs.” Are you allergic to any medicine?

“Medicine for my high blood pressure.” Are you taking any medications?

“Like someone is stabbing me in the back, right 
between the shoulder blades.”

What does it feel like?

“I guess last night’s dinner.” When did you last eat?

“I can’t fi nd a comfortable position.” Does anything make it feel better?

“My doctor just told me that my blood pressure is 
too high.”

What medical history do you have?

“I think I was taking a shower when the pain came 
on all of a sudden. I felt my legs go numb.”

Do you remember what you were doing when this 
happened?

“Yeah, it’s a little hard to breathe.” Does anything else bother you?

“It’s pretty bad. Never felt anything like this before.” How severe is the pain? Have you ever had this pain 
before?

“I haven’t done any lifting recently.” Have you done anything differently lately, like lifting 
something heavy?

“No, the pain’s right there.” Does the pain go anywhere else?
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or sorry for someone. Compassion implies a desire to 
alleviate someone’s distress. Demonstrating empathy 
shows patients that you have a concern for their well-
being beyond their physical injury (see  Figure 10-3  in 
the textbook).   

  7. Subjective 

 What the patient says is considered the subjective por-
tion of your assessment and involves the patient’s report 
of symptoms. This implies that it cannot be seen, felt, 
heard, or even verifi ed by the paramedic. Take the infor-
mation at face value as there is a limited ability to sub-
stantiate the information.   

  8. Onset 

 The acronym OPQRST is a mnemonic used to remem-
ber the classic questions that help clarify the attributes 
of a symptom. Onset refers to the events that were 
occurring when symptoms started. Provocation or pal-
liation refers to anything that makes the symptoms 
worsen or improve, including any interventions per-
formed by the patient. Quality refers to the nature or 
character of the symptom or pain. Region or radiation 
refers to the location of the symptom and where it is 
referred or radiates to. Severity is the patient’s self-
assessment of a pain level on a scale from 0–10. And 
time refers to the time of onset of the fi rst symp-
toms.   

  9. c 

 During the primary survey the paramedic quickly 
determines if the patient requires life-saving interven-
tions. Further questioning during the primary survey 
is accompanied by an assessment and status of the 
airway, breathing, and circulation. Questions during 
this time should be linked directly to the ABC assess-
ment. The general impression is made prior to the 
primary survey. Making the scene safe is part of the 
scene size-up. Past medical history is part of the sec-
ondary survey.   

  10. False 

 Silence can be a useful technique during an interview. 
It may seem uncomfortable to sit there in silence, but 
remaining quiet and letting the patient talk will encour-
age the patient to continue speaking. The classic com-
ponents of effective communication in western culture 
are active listening, eye contact, allowing choices, and 
appropriate touch and nonverbal communication.   

  11. a 

 The chief complaint is traditionally documented in the 
patient’s own words, in quotes, exactly as the patient 
states it. It may not be what was called in to the 9-1-1 
dispatcher and may change if the patient’s condition 
changes. It may provide medical history, but it may be 
a new complaint.   

  12. c 

 Since human interaction is complex, it should be noted 
that patients will have different degrees of comfort 
openly admitting personal information to health-care 
professionals.   

  13. When communicating with patients, avoid using 
euphemisms and avoidance language, professional jar-
gon and medical terminology, and leading or biased 
questions. 

 Don’t use euphemisms or avoidance language like 
“passed away” for someone who has died. Instead, use 
direct language in a respectful and gentle way. This will 
help the patient and family confront bad information in 
a more real and therapeutic way. Use of medical termi-
nology can be confusing to patients or make it seem like 
you are “talking down” to them. You will get more 
information if you ask straightforward, open-ended, 
nonbiased questions that the patient and family mem-
bers can understand clearly.   

  14. True 

 As the patient concludes his or her comments, restate 
or paraphrase what you have heard using a summary or 
fewer words. Paraphrasing is important to test your 
understanding of what the patient has said, and it helps 
clarify what you think you heard.   

  15. c 

 The time of onset of the fi rst symptoms refers to  time . 
The events that were occurring when symptoms started 
and the symptom starting suddenly or gradually refers 
to  onset . What occurred leading up to the request for 
assistance refers to  events  in the SAMPLE acronym.   

  16. True 

 A general impression, conducted immediately prior to ini-
tiating the primary survey, helps identify life-threatening 
problems quickly. If the patient is able to speak clearly and 
distinctly, the patient’s airway is open and probably not 
obstructed. The patient’s speech pattern can give you an 
immediate idea of level of consciousness and if there is 
any diffi culty in breathing. If the patient speaks only in 
one- or two-word sentences or seems out of breath, dys-
pnea is likely present. Nonverbal communication (the 
position and actions of the patient) is also an important 
clue to determine how sick the patient may be.   

  17. Chief complaint 

 The reason care is being sought is traditionally called 
the chief complaint. The chief complaint is traditionally 
documented in the patient’s own words, in quotes, 
exactly as the patient states it. Studies show that patients 
usually have more than one primary complaint. To con-
duct a more patient-centered interview it is best to let 
the patient describe what is wrong.   

  18. Nonverbal; disrespectful 

 Initial communication with the patient is nonverbal. 
The manner of approach and entrance to the scene 
sends a message. Parking on the patient’s lawn, entering 
the patient’s home without knocking, and tracking mud 
onto a clean carpet can communicate disrespect before 
the fi rst word is ever exchanged.   

  19. Pertinent negative 

 Just as important as discovering what symptoms are 
present is the noticeable absence of symptoms typically 
expected for a certain disease process. This noticeable 
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absence is known as a pertinent negative, and it can 
help you differentiate between possible causes and 
sometimes rule out causes.   

  20. a 

 Past medical history is part of the secondary survey. 
Checking for life threats is part of the primary survey. 
The general impression is made prior to the primary 
survey. Making the scene safe is part of the scene 
size-up.       

I Spy

    1. The paramedic is towering over the patient, which can 
be very intimidating. The look on the paramedic’s face 

is stern. Her body position is also an assertive one, with 
her hand placed on her hip.   

  2. The paramedic has positioned herself to be at the 
patient’s level. The paramedic is also looking directly at 
the patient, which allows the patient to see the para-
medic’s face clearly. The body position and facial 
expression of the paramedic convey a feeling of being 
attentive to the patient’s needs.                     
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     The Normal Physical 
Examination  

Are You Ready?

 You are called to the home of a middle-aged female 
who is having diffi culty breathing. When you arrive 
on scene, there is no doubt in your mind that your 
patient is desperately trying to breathe. Her mouth is 
open, and her eyes are glazed over as she struggles to 
move air in and out of her lungs.  

1. During your time with this ill patient, you will be 
continually evaluating and treating her condition. 

What physical exam techniques will you use to get 
a full picture of her condition? 

 

 

 

Active Learning

 1.   Just What Is Baseline?  

 This chapter is about understanding what  normal  
fi ndings are on real patients, so that you can recog-
nize  abnormal  ones more easily. In order to build 
your baseline knowledge on vital signs, write down 
a list of people you know—family, friends, and 
coworkers—who would be willing to have their 
vital signs taken as part of this project. The trick is 
to have as wide a variety of age groups, gender, 
and body shape as possible. Measure each person’s 
vital signs, making sure that his or her body position 
is the same as everyone else that you measure (i.e., 
they are all sitting or standing at the time of mea-
surement). Use  Table 11-1  to track your fi ndings.    
      Try to measure as many sets of vital signs as you 
can. When you are done, compare your subjects. Do 
you notice any trends in the vital signs related to 
age, gender, or weight? What if the subjects were 
overweight or in excellent physical health? What 
was the span of “normal fi ndings” overall?   

 2. Listen Up!  

 Or “listen down” may be more accurate. Ask 
your instructor if he or she has access to a CD or 
audiotape of lung sounds that you may borrow. Cue 
up a recorded sound on the playback machine, but 
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don’t play it yet. Cover the speaker with a piece of 
clothing, like a T-shirt. Turn the volume  down  to the 
point at which you can barely hear it with your ear 
from 6–12 inches away. Now, put on your stetho-
scope and place the bell over the speaker, on the 
cloth. Play the sound and listen to what it sounds 
like. Try this a few times, and then take the cloth 
off the speaker. Play the sound again with normal 
volume. Were there any differences in the sound of 
the recording? Try to listen to examples of the basic 
sounds—clear, crackles, wheezes, and rhonchi. 
  If your instructor has a recording of heart tones, 
borrow that as well and try to listen to the basic 
elements—S 

1
 , S 

2
 , split sounds, S 

3
 . If you do not 

have access to these recordings, try the resour ces 
listed in the Connections section of this chapter.   

   3. Feel the Beat  

 Using Skill Sheet 25, Arterial Pulse Locations (found 
on the accompanying DVD), fi nd a partner and work 
your way through the body to assess as many pres-
sure points as possible. Become familiar with the 
amount of pressure it takes for palpating the various 
pulses. Place an “X” with a pen to mark the site of 
each pulse. If you are doing this as a classroom 
activity, try to check another classmate’s pulses and 
compare how much fi nger pressure it takes to check 
pulses in similar sites on different bodies.   

   4. Try a Beat  

 Try your hand, actually your  fi ngers,  at some per-
cussion techniques. Locate a classmate or friend’s 
liver in the right upper quadrant of the abdomen, 
just below the costal margin. Place your index and 
middle fi ngers together, side by side on the skin, 
with just enough force to dimple it. Raise the two 
fi ngers of your other hand about 4–6 inches above 
the fi ngers resting on the skin. With a swift motion, 

strike the last set of knuckles of the resting fi ngers 
with the fi ngertips of the raised ones several times. 
The force should be enough to generate a drumlike 
sound. Vary the intensity of the strike until the 
sound is as “clear” or unmuffl ed as it can be. 
Then, move to your thigh and repeat the same 
 fi nger position and strike force. Can you tell the 
difference in the sound? Puff one cheek of your 
mouth out with air and hold it. Repeat the striking 
motion. What do you hear now?               

You Are There: Reality-Based Cases 

 Case 1     

 You are dispatched for a “bicycle accident.” Upon 
arrival you fi nd a 10-year-old girl on the ground holding 
her elbow. She is crying and cringes as you approach.   

Name Age Gender Height Weight Pulse Rate Respiratory 

Rate

Blood Pressure

Example: 

John S.

45 Male 5' 10" 220 72 12 114/92

TABLE 11-1 Baseline Vital Signs
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  1. List the physical examination techniques that you 
would use to assess this pediatric patient. 

 

 

 

    2. How might your questioning and examination of 
this young patient be different from interviewing 
an adult? 

 

 

 

     Case 2 

 Mr. Ed Kendricks is a 61-year-old African American 
male who has been ill for several days. He is complaining 
of feeling chilled and nauseous and has vomited 
several times. He has not been able to eat much and 
has had little fl uid intake. He has had intermittent 
sharp chest pain since yesterday that increases when 
he coughs.   

1.  List the physical examination techniques that you 
would use to assess Mr. Kendricks. 

 

 

 

    2. What questions would you like to ask your patient 
about his condition? 

 

 

 

Test Yourself

           1. You would use auscultation to help determine a 
patient’s  

 a. glucose level.   

  b. blood pressure.   

  c. pulse rate.   

  d. eye reactivity.      

  2. What term describes the technique of applying 
mild to moderate pressure to the body?  

  a. Percussion   

 b. Palpation   

  c. Auscultation   

  d. Inspection      

  3. What are the minimum blood pressures for 
both systolic and diastolic hypertension in an 
adult?  

  a. 140 mm Hg systolic and 90 mm Hg diastolic   

  b. 130 mm Hg systolic and 90 mm Hg diastolic   

 c. 140 mm Hg systolic and 80 mm Hg diastolic   

 d. 130 mm Hg systolic and 80 mm Hg diastolic      

  4. Which of these rates falls within the range of nor-
mal resting adult respiration?  

a. 38 cycles per minute   

  b. 28 cycles per minute   

 c. 8 cycles per minute   

 d. 18 cycles per minute      

5.  Which of the following rates are within the range 
of normal adult pulse rate?  

 a. 45 beats per minute   

 b. 55 beats per minute   

 c. 65 beats per minute   

 d. 35 beats per minute      

6.  Where is a pulse oximeter typically attached?  

 a. The neck   

  b. The chest   

 c. The fi nger   

  d. The wrist      

7.  What is the most common method for determining 
a patient’s pulse rate when the patient’s pulse is 
regular?  

 a. Count for 1 minute   

 b. Count for 2 minutes and divide by 2   

 c. Count for 30 seconds and multiply by 2   

 d. Count for 15 seconds and multiply by 4      

8.  To quickly and accurately assess a patient’s tem-
perature, you should touch the patient’s  

 a. underarm or wrist.   

 b. forehead or wrist.   

 c. underarm or chest.   

 d. forehead or chest.      

9.  Percussion of the chest can be useful to determine  

  a. sternum tenderness.   

 b. heart tone.   

 c. respiration depth.   

  d. lung tissue density.      

10.  Your patient has a minor abrasion on his knee. 
Should you perform a physical examination? Why?  

 a. No, because it is an unnecessary invasion of 
the patient’s privacy.   

 b. Yes, because you are likely to discover other 
medical concerns.   
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 c. No, because you can use your time more effec-
tively elsewhere.   

 d. Yes, because it helps strengthen your under-
standing of normal conditions.      

11.  Which of the following tasks is  not  important 
when assessing a patient’s lower extremities?  

 a. Grasping the toe to determine whether the 
patient can feel your touch   

  b. Finding the popliteal, dorsalis pedis, and/or 
medial malleolus pulses   

  c. Examining the patient’s refl exes by gently 
striking a fl exed tendon   

 d. Checking the leg for deformities or tender-
ness      

 12. When examining the patient’s lungs, what is a nor-
mal fi nding?  

 a. Lung sounds resemble a quiet wheeze   

 b. Lungs produce a faint crackling sound   

 c. Lung sounds are diffi cult to hear   

  d. Lungs produce a slight moan      

 13.  Blood pressure readings are affected by the posi-
tion of the patient’s arm or the size of the blood 
pressure cuff.  

 True   

 False      

14. A pulse that is too strong can be a sign of abnor-
malities.  

 True   

 False      

15. Under normal conditions, after you squeeze a 
patient’s fi ngertip to blanch it, color should 
return within 4–6 seconds after releasing the 
 fi nger.  

 True   

 False      

  16. Paramedics are considered physician extenders 
because they perform many critical procedures 
under physician oversight.  

 True   

 False      

17. You are attempting to test a patient’s blood pres-
sure, but because of background noise you cannot 
hear the pulse with your stethoscope. How should 
you proceed? 

 

 

18. What is trending and why is it important? 

 

 

19. What are point-of-care tests, and what are their 
advantages and disadvantages? 

 

 

20. You notice that a patient seems to slow his 
breathing when he sees you are timing it. What 
is one way you can capture a true respiration 
rate? 

 

 

Need to Know

 The following represent the Key Objectives of Chap-
ter 11:  

1.  Explain normal fi ndings associated with a physi-
cal examination. 

 Recognizing what  normal  looks, feels, sounds, 
and smells like is crucial. It will help you to 
 rapidly and accurately identify when something 
is not right with a patient. In order to develop 
your baseline knowledge, begin utilizing physical 
examination procedures in a consistent and com-
monsense way. Chapter 14, Patient Assessment, in 
the textbook will help you develop a consistent 
approach.   

2.  Relate normal fi ndings of the physical examina-
tion to normal physiological processes. 

 It will be easier for you to remember what nor-
mal fi ndings should be if you understand the 
basic physiological principles for how the body 
functions. For example, a patient is suddenly 
losing a large amount of blood due to some form 
of trauma. The body, recognizing a sudden drop 
in blood pressure, triggers the sympathetic ner-
vous system to initiate a fi ght-or-fl ight response. 
Part of that response is to release epinephrine 
and norepinephrine into the bloodstream. These 
two hormones have many stimulating properties, 
including the shunting of blood from the outer 
skin into the deeper tissues of the body; this 
results in the patient’s skin quickly becoming 
cool, pale in color, and perspiring, which are 
some of the fi rst indications you will detect in 
this hypoperfusing patient.   
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 3.  Identify which tests and evaluations are appropri-
ate for emergency situations and which can help 
expand your understanding of the human body 
but do not add any value to managing a patient 
in an emergency situation. 

 There are a wide variety of techniques that a para-
medic must learn. Just as important is the under-
standing of which techniques should be performed 
all the time, which ones are crucial to be done 
quickly with a sick or injured patient, and which 
techniques will help provide additional informa-
tion but can be done later in the process. 
  Chapter 14, Patient Assessment, in the text-
book outlines the following techniques as “nice to 
know”—in other words, helpful but not defi ni-
tively needed in an emergent situation:  

•  1-minute cranial nerve exam   

•  Accommodation test   

•  Corneal refl ex   

•  Visual acuity—confrontation   

•  Excursion of the chest   

•  Tactile fremitus   

•  Bronchophony   

•  Whispered pectoriloquy   

•  Egophony   

•  Point of maximal impulse   

•  Heart sounds   

•  Abdominal refl exes   

•  Extremity refl ex assessment   

•  Babinski plantar response    

  Critical exam techniques that should be per-
formed  every time  you have contact with a patient 
include:  

•  Establishing level of consciousness (AVPU)   

•  Looking and feeling for skin signs   

•  Listening for upper airway sounds   

•  Looking for potential airway obstructions   

•  Observing respiratory rate, depth, and effort   

•  Palpating for location, rate, and quality of a pulse    

  You will notice that these techniques all relate 
to the  primary survey  of a patient. For more details 
see Chapter 14, Patient Assessment, in the textbook. 
The  secondary survey  is where you will perform 
many of the techniques described in this chapter. 
The frequency of using specifi c techniques may 
vary. For example, you will need to establish a full 
set of vital signs on virtually every patient. On the 
other hand, you may only perform a 12-lead elec-
trocardiogram on patients who you suspect are 
experiencing cardiac ischemia. As you read through 
the different chapters of the textbook and this man-
ual, pay attention to the examination procedures 
specifi c to each complaint. Take a look at the Need 
to Do   section to fi nd examples of specifi c assess-
ments, such as chest pain or shortness of breath.      

 Need to Do 

 The following assessment skills are explained and 
illustrated in a step-by-step manner, via skill sheets 
and/or Step-by-Steps in this text and on the 
accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Pulse Oximetry 12 – DVD 12 – DVD

Arterial Pulse Locations 25 – DVD N/A

Blood Glucose Assessment 26 – DVD 26 – DVD

Chest Auscultation 27 – Appendix A and DVD 27 – This Chapter and DVD

Orthostatic Vital Signs 29 – DVD 29 – DVD

Trauma Scoring 31 – DVD N/A

Primary Survey 32 – Appendix A and DVD 32 – Chapter 14 and DVD

Secondary Survey 33 – Appendix A and DVD 33 – Chapter 14 and DVD

Chest Pain Assessment 34 – DVD N/A

Dyspnea Assessment 35 – DVD N/A

Abdominal Assessment 36 – DVD N/A

ECG Acquisition 37 – Appendix A and DVD 37 – Chapter 29, Section I, and DVD

Traumatic Brain Injury Assessment 76 – DVD N/A
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Step-by-Step 27
Chest Auscultation

Conditions: The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.

Indications: Any patient who is being evaluated by EMS personnel.

Red Flags: Must be conducted over bare skin.

Steps:   

  1. Use appropriate personal protective equipment.   

  2. Clean diaphragm of stethoscope with alcohol 
prep pad or other disinfectant.   

  3. Adjust auricles (earpieces) of stethoscope to fi t 
properly.   

  4. Expose and inspect chest prior to listening to 
breath sounds.   

  5. Position patient so you can easily auscultate all 

lung fi elds ( Figure SBS 27-1 ).         

  6. Using light to moderate fi nger pressure, place 
bell on bare chest beginning at the fourth 
intercostal space, midclavicular line, on the side 
closest to you ( Figure SBS 27-2 ).    

  7. Direct patient to inhale deeply, and then exhale.   

  8. Listen, and then immediately listen to the 
same lung fi eld on the opposite side ( Figure 
SBS 27-3 ).  

     9. Repeat previous steps, performing auscultation 
bilaterally at the following additional sites:

•    Midclavicular, second intercostal space   

•  Midclavicular, above clavicles   

•  Midaxillary, fi fth intercostal space   

•  Midaxillary, fourth intercostal space    

   Posterior chest (each side)   

•  Area between top of scapula and spine   

•  Area between bottom of scapula and spine       

Critical Criteria:   

•  Use appropriate standard precautions   .

•  Listen bilaterally across lung fi elds   .

•  Place bell over bare skin      .

SBS 27-1

SBS 27-2

SBS 27-3
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Connections  

   This chapter is closely tied to Chapter 14, Patient 
Assessment, in the textbook. Refer to that chap-
ter as needed to determine how examination 
skills are integrated into the patient assessment.  

    Each of the subsequent clinical chapters in the 
textbook will also contain references to when 
examination procedures should be conducted.   

   There are several Web sites that have recordings 
of both lung and heart sounds. A few examples 
include The R.A.L.E. Repository ( www.rale.ca/ ), 
Blaufuss Medical Multimedia Laboratories 
( www.blaufuss.org/ ), and the McGill University 
Virtual Stethoscope (http://sprojects.mmi.mcgill.
ca/mvs/mvsteth.htm).       

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

  The patient assessment is the foundation of excel-
lent prehospital care. Problem-Based Learning 
Case 2, found right after Chapter 14, will test your 
physical exam skills.

Street Secrets

   Stethoscopes do get cold! Try to warm up the bell 
of your “scope” by briskly rubbing it prior to plac-
ing it on the patient’s chest.   

   Similarly, the gel found in patient ECG monitoring 
electrodes can be cold to the touch. While you 
may not be able to warm them, warn the patient 
to be ready for their application, so that there are 
no surprises.   

   Repetition bears repeating—the more physical 
examination techniques you perform, the more com-
fortable you will be in performing them. Further, the 
more times you determine what a “normal” fi nding 
looks, feels, or sounds like, the more likely you’ll 
be able to recognize an “abnormal” fi nding.   

   In order for you to perform a true abdominal 
assessment, your patient must lay supine with his 
or her legs bent at the knees. This allows the 
organs to be in their anatomical position and the 
abdominal muscles to be in a relaxed position. 
When palpating, don’t be shy! You will want to 
press deeply enough to get past the abdominal 
musculature and fascia.     

The Drug Box

 There are no specifi c drugs related to this chapter 
 content.     

 Answers   

 Are You Ready?   

  1. Physical exam techniques include:

Inspect.  Respiratory rate and rhythm, evidence of acces-
sory muscle use, skin signs, pedal edema, jugular 
venous distention, medical alert bracelet.   

Auscultate.  Audible sounds, lung sounds, heart tones   

Palpate.  Pedal edema, sacral edema   .

Vital signs.  Blood pressure, pulse rate, respiratory rate.   

Others.  Pulse oximetry, capnography, electrocardio-
graph (ECG)    .

  You may have identifi ed additional techniques, 
which is terrifi c at this point. By listing the techniques, 
you get the idea that examining patients is a complex 
act, especially for a sick patient like the one in this 
scenario.     

 You Are There: Reality-Based Cases  

 Case 1   

 1. Reassure and calm the patient. Begin your assessment 
visually, and proceed to the physical exam slowly while 
continually explaining your actions to the patient. (You 
will also want to try to contact a parent or guardian if 
possible.) You will need to palpate not only the injured 
extremity, but also the rest of the patient’s body to make 
sure there are no more serious, underlying injuries. Evalu-
ating the distal circulatory, sensory, and motor function of 
the extremity is necessary. Obtain a full set of vital signs.   

 2. A child may be more fearful of your approach than an 
adult might be. If your visual overview of the patient 
indicates a “stable” presentation, you may want to take 
a little more time in creating the trusting relationship 
with the child. Sometimes a toe-to-head approach to the 
physical exam may be appropriate for a child at even 
this age. Be supportive and clear with your directions 
and explanations. Never lie about what you will do—if 
some procedure may cause additional pain, let the child 
know that before proceeding.     
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 Case 2   

  1. Physical exam techniques include:  

  Inspect.  Respiratory rate and rhythm, evidence of 
accessory muscle use, skin signs, chest wall for red-
ness, abdominal region for contour.   

  Auscultate.  Lung sounds, heart tones, presence of 
abdominal sounds.   

  Palpate.  Chest wall for tenderness, abdomen for tender-
ness, masses, rigidity. Consider percussion of the 
chest wall for areas of dullness.   

  Vital signs . Blood pressure, pulse rate, respiratory rate, 
and orthostatic vital signs.   

  Others . Pulse oximetry, capnography, ECG.      

  2. Your responses should include questions involving the 
OPQRST and SAMPLE mnemonics. Review Chapter 10, 
Therapeutic Communications and History Taking, in the 
textbook to confi rm your line of questioning.      

 Test Yourself   

  1. b 

 Auscultation refers to listening with a stethoscope. The 
pulse rate is found through palpation. Eye reactivity is 
found by observing the eyes when exposed to light. The 
glucose level is determined using a glucometer. A com-
plete blood pressure is auscultated.   

  2. b 

 Palpation is applying pressure to the body, such as 
when fi nding a pulse rate or checking for tenderness. 
Auscultation is listening with a stethoscope. Inspection 
is a visual examination. Percussion involves tapping an 
area and listening to the resulting sounds.   

  3. a 

 Blood pressures of 140 mm Hg systolic over 90 mm Hg 
diastolic are considered hypertensive. Normal systolic 
pressure is defi ned as less than 120 mm Hg, and a nor-
mal diastolic pressure is less than 80 mm Hg.   

  4. d 

 The average resting respiratory rate of an adult ranges 
from 12 to 20 times per minute.   

  5. c 

 The normal resting heart rate of an adult is between 60 
and 100 beats per minute.   

  6. c 

 Typically a sensor probe is placed on a fi nger, but probes 
are also available for earlobes, an infant’s foot, or even 
the nose.   

  7. d 

 For regular pulses, the rate is measured by counting the 
number of pulsations felt over a 15-second period and 
multiplying by 4 to calculate the number of beats 
per minute. If the pulse is irregular, count the rate for 30 
seconds (and multiply by 2) or for a full 60 seconds.   

  8. c 

 Cool or cold ambient temperatures will cause the skin 
to naturally blanch as the peripheral capillary beds 

 constrict. Because of this response, feeling the forehead 
or arms for skin temperature may be inaccurate. Placing 
the back of your hand against the chest or under the 
axilla (underarm) may provide a more accurate assess-
ment of the body’s temperature.   

  9. d 

 Percussion involves tapping an area and listening to the 
resulting sound. Dense lung tissue produces a lower-
pitched sound. Sternum tenderness is best determined 
through palpation. Heart tone and respiration depth are 
best determined through auscultation.   

  10. d 

 Performing physical examinations often, even for minor 
injuries or illnesses, helps sharpen your appreciation of 
“normal” and will improve your ability to quickly detect 
“abnormal” situations. While you may discover other 
medical concerns, this is not likely. Naturally, if the 
patient objects, you should not perform the examina-
tion, but this is not typical.   

  11. c 

 While it is nice to know them, checking the patient’s 
refl exes is often not performed in a prehospital setting, 
while fi nding the pulse, inspecting and palpating the 
legs, and ensuring the patient can feel you typically 
are.   

  12. c 

 Normal lung sounds should be diffi cult to hear initially, 
since there should be no restriction to airfl ow. They 
should be clear of any unusual noises, such as wheezes, 
crackles, rubbing, or moaning-type sounds.   

  13. True 

 There are a surprising number of factors that can affect 
the accuracy of blood pressure measurement. Incorrect 
bladder size (as opposed to cuff size), improper patient 
or arm positioning, as well as poor cuff and stethoscope 
placement can all contribute to an inaccurate blood 
pressure measurement.   

  14. True 

 A pulse should be neither weak nor excessively strong. 
A strong or bounding pulse indicates excessive force 
being generated by the left ventricle.   

  15. False 

 The blanched area should become pink again within 
2–3 seconds. Environmental conditions such as cold 
weather may increase capillary refi lling time dramati-
cally.   

  16. True 

 As physician extenders, paramedics on the scene are the 
eyes, ears, and hands of the physician. The point is that 
you will use your senses to detect both normal and 
abnormal fi ndings and will need to communicate these 
fi ndings to the physician continuing to care for the 
patient.   

  17. You may test blood pressure by palpation. With the BP 
cuff properly positioned and defl ated, begin the process 
by fi rst locating the patient’s radial pulse. The BP cuff 
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is infl ated until the radial pulse can no longer be felt. 
Add 30 mm Hg more pressure to the BP cuff before 
starting to defl ate. The pressure in the cuff is then 
slowly released until the radial pulse can be felt again. 
The reading at the point the pulse is fi rst felt correlates 
with the systolic pressure. 

 Only the systolic pressure is measured with this tech-
nique. Blood pressure by palpation has been shown to 
be relatively accurate compared to an auscultated blood 
pressure. Palpated blood pressures are within 8–10 mm 
Hg of auscultated blood pressures.   

  18. Trending is the practice of using vital signs to detect 
changes in a patient’s condition. Subtle changes in the 
patient’s condition can go unnoticed unless frequent 
vital sign monitoring is occurring. Vital sign readings 
may change in one direction or another; for example, a 
steady increase in pulse and respiration can signal that 
shock is worsening.   

  19. Point-of-care tests are medical tests that can be per-
formed in the fi eld, such as using a glucometer to test 
a patient’s glucose level. Compared to laboratory tests, 
point-of-care tests may not be as accurate, but they can 
be performed much more quickly.   In urgent or emergent 
conditions such as those found in an EMS system or 
emergency department, the advantage of signifi cant time 
savings using point-of-care testing may outweigh the 
more accurate fi ndings of laboratory testing.   

  20. In order to capture a true respiratory rate, begin by 
counting the pulse rate. After an appropriate amount of 
time for the pulse (typically 15 or 30 seconds with a 
regular rhythm or a full 60 seconds with irregularity), 
keep your hand on the pulse and switch your attention 
to counting respirations. Patients will be unaware you 
are counting their respiratory rate, and you are more 
likely to obtain a true reading.             
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 Mike is looking fl ushed and, as he gets closer to 
the table, an audible wheeze can be heard. Another 
student, Emily Brown, walks over to Mike, holding up 
her hands as she approaches him as if to tell the stu-
dents to be quiet. The room becomes silent, and the 
wheezing can be heard very clearly. Emily sees that 
Mike is visibly anxious and appears to be having con-
siderable diffi culty breathing. She turns to the class 
and says, “Somebody call 9-1-1.”

1. What is your general impression of Mike at this 
point in time? What is his level of distress?   

 

 

   

  2. Knowing some of Mike’s medical history, what is 
the likely cause of Mike’s shortness of breath? 

  

 

   

   3. What part of the airway is typically responsible for 
wheezing? 

 

 

  

     4. What is likely causing Mike’s wheezing? 

 

 

  

  You assess Mike’s airway, breathing, and circulation, 
and provide high-fl ow oxygen by non-rebreather mask. 

Are You Ready?
      You and your classmates are attending the paramedic 
class graduation banquet at a Chinese restaurant fol-
lowing your graduation ceremony. Mike Johnson is the 
class clown and also the class valedictorian. He gave 
a speech at the graduation ceremony that brought the 
audience from hysteria to tears. 

 Mike tried to convince the class not to eat at a 
Chinese restaurant because he has a severe allergy to 
peanuts. The class outvoted him, and here you all are. 
The class called ahead and ordered the food, making 
a point to order a special dish for Mike, one that did 
not contain any peanut products. 

 The banquet is a huge success. The students, fam-
ilies, and staff from the school are all having a won-
derful time when Mike starts to complain of itching 
and shortness of breath. He gets up from the table and 
walks outside. Most of the students are used to this 
type of behavior from Mike, as he was constantly 
walking in and out of the classroom. When Mike 
comes back into the restaurant, he says that he really 
can’t breathe. He looks very anxious. 
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Your partner obtains a baseline set of vital signs (a 
blood pressure [BP] of 132/66, heart rate [HR] of 124, 
and respiratory rate [RR] of 28) and establishes an IV 
of normal saline at a keep vein open (KVO) rate.   

5. Based on Mike’s presentation and his medical his-
tory, what type of medication would be most ben-
efi cial to treat Mike’s wheezing? How does this 
medication work? 

 

 

  

Active Learning

             1. Draw and Describe 

 Draw and describe the path that air takes from the 
point it enters the body to the point at which it 
exits. Describe the major structures of the upper 
and lower airways and their signifi cance with 
regard to the movement and processing of the 
inhaled air. Be sure to include the:

  •  Nose   

 • Nasal hair   

 • Nasal conchae   

 • Nasal cavity   

 • Nasopharynx   

 • Oropharynx   

 • Laryngopharynx   

 • Epiglottis   

 • Larynx   

 • Glottic opening   

 • Vocal cords   

 • Trachea   

 • Carina   

 • Bronchi (secondary and tertiary)   

 • Bronchioles (interlobular and tertiary)    

 

 

  

     2. Restricted Airways 

 As a paramedic you will see people suffering from 
a multitude of physical ailments fi rsthand. If you 
have never experienced an asthma attack, try the 
following exercise to help you empathize with 
asthma patients. 
  First, consider the basic pathophysiology sur-
rounding an asthma attack:

   • When an individual with asthma experiences 
an episode of bronchospasm, the smooth mus-
cles of the lower airways contract and cause a 
narrowing of the internal lumen.   

 • Individuals with asthma tend to have less 
diffi culty getting air in (during inspiration) 
than they do trying to get air out (during exha-
lation). This phenomenon is referred to as “air 
trapping.”    

  Second, try the following method of mimick-
ing what it feels like to try to breathe through con-
stricted airways. (Remember, stop at any time if 
you begin to feel uncomfortable!)

   • Sit and breathe in a relaxed manner.   

 • Take a drinking straw in one hand, and pinch 
your nose closed with the other hand.   

 • Place the drinking straw in your mouth, and 
wrap your lips fi rmly around the straw (so 
that air doesn’t escape from the outside edge 
of the straw). With your nose remaining 
plugged, breathe normally through the straw.   

 • Keep breathing through the straw. You should 
notice that it takes a much greater effort to 
breathe in a relaxed manner.   

 • Now walk around the room or up and down a 
fl ight of stairs with the straw in your mouth 
and your nose plugged.   

 • You should notice that it is even more diffi cult 
to breathe with a diminished airway size when 
you exert yourself.    

  The fi nal step of this exercise is to attempt to 
replicate air trapping:

  •  Continue to pinch your nose closed and breathe 
through the straw. Now, partially pinch off the 
straw during exhalation after you have exhaled 
approximately one-quarter of your tidal volume.   

 • As soon as you have exhaled one-quarter of 
your tidal volume, inhale.   

 • To restrict your airway even more, use a hol-
low stirring straw and repeat the experiment. 
What did you experience? 

 • Repeat this process for several cycles, and you 
will get an idea of how diffi cult it is for an 
individual with asthma to breathe during an 
episode of bronchospasm.        

You Are There: Reality-Based Cases    

        Case 1 

 It is fi ve o’clock in the morning when you and your 
partner clear the hospital from your last call. With 
only 1 hour left in your shift, in your mind, you are 
already in bed. The last hour of the shift is always the 
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hardest. Trying to stay awake, coupled with an under-
lying fear that you will get a late call leaves you with 
an uneasy feeling. Just as you get into the ambulance 
and sink into the front seat, your text pager goes off. 
Your hopes of getting off on time are dashed by a call 
to a convalescent hospital on the other side of town. 
You are responding for a patient with severe shortness 
of breath. 

 When you arrive on scene, you fi nd the fi re depart-
ment tracking the patient’s ventilations with a bag-
mask. The patient is an 87-year-old male whom 
the fi refi ghter states has a history of CHF, HTN, CAD, 
MI, diabetes, and renal insuffi ciency. As you approach 
the patient, you note considerable supraclavicular 
retractions, accessory muscle use with ventilations, 
and audible crackles. The patient appears fatigued and 
frightened.  

Your partner goes off to gather a history from the 
staff as you begin your assessment. The patient’s airway 
appears to be patent, and the fi refi ghter who is tracking 
the patient’s ventilations states that the oxygen is going 
in with minimal resistance. The patient’s oxygen satu-
ration is 92% on supplemental oxygen, and his initial 
vital signs are BP of 92/54; HR of 104; irregular, labored 
respiratory rate of 24; and temperature of 98.5°F.   

1. What is your general impression of this patient? 

2. What do you suspect is wrong with the patient 
based on the information that you have obtained 
thus far? 

  

3. What is your primary concern at this point? 

4. Considering the patient’s medical history, what is a 
likely cause for the patient’s low blood pressure? 

 As you continue to assess the patient, you notice that 
he is becoming more lethargic and appears to have 
no more “fi ght” left in him. The patient has an O2

saturation of 99%, and the electronic capnography 
device that you applied to the bag-mask reads: CO2: 
20 mm Hg and RR: 36. Because the patient appears 
to be more fatigued, you reassess his vital signs and 
obtain the following: BP of 74/40; HR of 110; and an 
irregular ventilatory rate of 36.   

  5. What is your general impression of the patient now? 

 

 

 

    6. Are the capnography and oxygen saturation read-
ings appropriate for this patient? 

 

 

  

     7. What are some probable causes for the change in 
vital signs and patient status? 

 

 

   

  8. Is there anything that you can do to improve the 
patient’s condition? 

 

 

      

Test Yourself

      1. You have just fi nished intubating a patient in car-
diac arrest. Your partner asks another rescuer to take 
over ventilating the patient and prepares to start an 
IV while you are applying the ECG. You notice a 
reduction in the ETCO2 level. The oxygen saturation 
appears unchanged, however. After checking the 
patency of the airway, you should consider

    a. decreasing the volume and rate of ventilations.  

   b. fl uid challenge.   

  c. increasing the volume and rate of ventilations.   

  d. replacing the endotracheal (ET) tube.      

  2. During inspiration, the pressure inside the lungs 
can be described as relatively _______ compared 
to the atmosphere.

    a. equal   

  b. hyperbaric   
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  c. positive   

  d. negative      

  3. The majority of rescuers provide ventilation at the 
appropriate rate and volume.

   True   

 False      

  4. What are the fi ve primary techniques you should 
use to confi rm proper intubation?             

 

 

  5. You have responded to a 16-year-old male who is 
unconscious after being struck in the face with a 
baseball. There is a laceration across the bridge of 
his nose, epistaxis from both nares, and general 
deformity to the nose. You can hear audible gur-
gling of blood, and the patient shows signs of 
hypoxia. You should

    a. perform nasotracheal intubation with manual 
stabilization.   

  b. insert a nasopharyngeal airway.   

  c. perform orotracheal intubation with manual 
stabilization.   

  d. perform immediate cricothyroidotomy.      

  6. In premature infants, lack of  can 
result in alveolar collapse.   

  7. A class of medications that frequently cause angio-
edema is called

    a. angiotensin-converting enzyme inhibitors.   

  b. corticosteroids.   

  c. benzodiazepines.   

  d. Beta-blockers (␤-blockers).      

  8. What are some of the common causes of airway 
obstruction? 

 

 

      9. You must have the ability to perform advanced 
invasive airway management skills in order to 
manage most airway problems.

   True   

 False      

 10. You have responded to a 78-year-old female 
patient with a history of COPD. You fi nd her sit-
ting in a chair, leaning forward, and resting her 
elbows on her knees. She is pale and diaphoretic; 
her pulse is 128; respirations are 26 and very 
labored; she complains of being “hungry for air”; 
and her BP is 124/84. She is on 2 L/min O2 via 

nasal cannula as prescribed by her physician. 
You obtain a pulse oximetry reading of 82%. As 
the EMT from the fi re department reaches for a 
non-rebreather mask, the patient’s son states that 
his mother cannot have a higher concentration of 
oxygen because it “may knock out her respiratory 
drive.” You should

    a. follow the son’s instructions.   

  b. have the EMT continue applying high-
concentration oxygen.   

  c. transport immediately without any supple-
mental oxygen.   

  d. begin bag-mask ventilations without oxygen.      

 11. Defi ne aspiration, and list two complications asso-
ciated with it. 

 

 

   12. When the head of an unconscious patient is fl exed 
at the neck, it

    a. can obstruct the airway.   

  b. provides clearer visualization of the airway.   

  c. opens up the airway.   

  d. has no effect on the airway.      

 13. When providing assisted ventilations through a 
bag-mask device, you should ventilate at a rate of 
approximately one breath every  
seconds for most patients.   

 14. Discuss the negative effects of tachypnea. 

 

 

     15. Receptors in the carotid artery and in the medulla 
oblongata stimulate an increased respiratory rate 
in response to

    a. increased O2.   

  b. decreased pH.  

   c. decreased CO2.   

  d. increased pH.      

 16. Defi ne the term atelectasis. 

  

 

    17. What three factors should guide your decision 
to intubate (or use any other aggressive airway 
technique)? 
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   18. The most important method of ensuring airway 
patency is

    a. colorimetric exhaled CO2 detectors.   

  b. pulse oximetry.   

  c. end-tidal CO2 monitoring (capnography).   

  d. systematic and redundant reassessment.      

 19. What is the difference between hypoxia and 
hypoxemia? 

 

 

   20. You have responded to the scene of a house fi re. 
The occupants were able to self-evacuate the build-
ing a short time after the fi re started, and the fi re 
chief would like you to “check them over.” They 
all appear anxious but unhurt. You have some 
concerns regarding possible carbon monoxide poi-
soning. Your best course of action for these patients 
would be to

    a. apply a pulse oximeter to look for abnormal 
readings.   

  b. transport them to the emergency department 
for further evaluation.   

  c. remain on scene and observe the patients for 
signs of carbon monoxide poisoning.   

  d. look for the classic “cherry red” face color.      

 21. What is the normal range for end-tidal CO2?   

 22. In assessing a 45-year-old unresponsive diabetic 
patient, you notice that she is exhibiting classic 
Kussmaul’s respiration. This type of respiration 
is probably an attempt by the body to

    a. increase the amount of inspired O2.   

  b. eliminate excess CO2.   

  c. increase glucose absorption.   

  d. eliminate excess water in the lungs.      

  23. Prolonged suctioning can cause increased hypoxia.

   True   

 False      

 24. External respiration occurs at the

    a. alveolar-capillary membrane.   

  b. pharynx.   

  c. lips and nose.   

  d. trachea.      

 25. The lower airway begins at the

    a. pharynx.   

  b. alveolar-capillary membrane.   

  c. vocal cords.   

  d. cricothyroid membrane.      

 26. Vocal cord spasm (laryngospasm) is a complica-
tion most frequently associated with

    a. tricyclic antidepressants.   

  b. hypertension.   

  c. use of airway adjuncts in BLS airway manage-
ment.   

  d. paralytic agents used in rapid sequence intu-
bation.      

 27. You have responded to the airport for an inter-
national fl ight that made an emergency landing 
due to a medical emergency. As you board, you 
fi nd that the fl ight crew has applied oxygen to a 
patient in obvious respiratory distress. You are 
unable to speak with her due to a language bar-
rier, and no interpreter is available. You com-
plete your assessment and fi nd that she has a 
patent airway and her lung sounds appear clear, 
but aircraft noise has limited your ability to aus-
cultate fully. Her vital signs are HR of 128 and 
BP of 134/P, and the ECG shows sinus tachycar-
dia. You apply a pulse oximeter, which reads 
92%, and capnography, which shows slightly 
reduced CO2 and a right-sided curve shift. Your 
partner has established an IV. You contact medi-
cal control. The physician would be most likely 
to order

    a. transportation to a hyperbaric chamber.   

  b. administration of albuterol.   

  c. immediate transport of the patient on her left 
side.   

  d. immediate intubation.      

 28. In the average-sized adult, the tip of the endotra-
cheal tube should be placed about  
cm from the teeth.   

 29. What are the two primary mechanisms that cause 
cyanosis? 

 

 

   30. What is the Sellick maneuver, and how is it 
performed? 

 

 

   31. Assisted ventilation techniques create a positive 
pressure inside the chest, which can lead 
to changes that worsen perfusion and cardiac 
output.

   True   

 False      
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32. The high-pitched, raspy sound made on exhala-
tion as a result of airway obstruction is called 
snoring.

   True   

 False      

33. Oxygen and carbon dioxide are moved across the 
alveolar-capillary membrane by

    a. diffusion.   

  b. the Krebs cycle.   

  c. osmosis.   

  d. the sodium-potassium pump.      

 34. You have responded to a patient in cardiac arrest. 
Bystanders have performed CPR for 3 minutes 
prior to EMTs arriving about 5 minutes ago. The 
EMTs have been providing CPR with bag-mask 
ventilation since their arrival. During the resusci-
tation you notice that the patient has jugular 
venous distention. This is probably a result of

    a. diminished venous return.   

  b. occluded pulmonary vessels.   

  c. abdominal aortic aneurysm.   

  d. carotid aneurysm.      

35. You have responded to a 14-year-old male who has 
ingested a toxin. He presents with a pulse rate of 
72, respirations of 14, and a progressively diminish-
ing level of consciousness. Medical control orders 
intubation, followed by administration of activated 
charcoal. Which of the following routes would most 
likely be ordered by medical control (assuming all 
are permitted under your protocols)?

    a. Intravenous (IV)   

  b. Rectal (PR)   

  c. Nasogastric tube (NGT)   

  d. Oral (PO)      

Need to Know

     The following represent the Key Objectives of 
Chapter 12:

1. Describe the anatomy, physiology, and pathophys-
iology of the airways, including the importance of 
airway patency. 

 There are many conditions that can affect the dif-
ferent components of the upper and lower airways. 
A basic understanding of the anatomy, physiology, 
and pathophysiology of the airway affords the 
paramedic a distinct advantage when it comes to 
assessing and treating airway problems. 

   Figure 12-1  shows the organs of the respiratory 
system. Anatomically, the airways are divided into 
upper and lower airways; the upper airway extends 
from the nose and mouth to the extrathoracic tra-
chea, and the lower airway continues to the point 
at which the alveoli come into contact with the 
pulmonary capillaries (where gas exchange in the 
lungs takes place)  .  
   Patency of the airway is essential for life to 
exist. The airway is at the pinnacle of emergency 
care yet is overlooked easily. The simple act of 
positioning a patient in such a manner that his or 
her airway is open can make the difference between 
life and death. 
  In order for the respiratory system to function 
effi ciently, the orchestration of many different com-
ponents (gases, muscles of the upper and lower 
airways, nerves, the respiratory control center in 
the brain stem, blood cells, chemoreceptors, etc.) of 
the respiratory system needs to take place. Airway, 
breathing, and circulation are vital to life. They 
allow for oxygen to get to the tissues and cells of 
the body, and for carbon dioxide and waste prod-
ucts to be removed from the body. As a paramedic, 

FIGURE 12-1 Organs of the respiratory system.
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you will spend your career ensuring that these 
three principles are met. When you are challenged 
by diffi cult cases, you will depend on these prin-
ciples to help get your patients to the hospital 
alive.   

  2. Explain oxygenation and ventilation, including fac-
tors paramedics should consider when ventilating 
a patient who is hypoventilating or not breathing. 

 Two very important concepts regarding the airway 
that deserve mentioning are oxygenation and ven-
tilation. Oxygenation, simply stated, is to supply 
with oxygen. This in no way implies that the sup-
plied oxygen is moved through the airway or ex-
changed with other gases such as carbon dioxide. 
In order for supplemental oxygen to provide its 
desired effect, it requires a means by which it can 
be transported into the body. The transportation 
of oxygen is accomplished through a process 
called ventilation. Ventilation is the movement of 
air into and out of the lungs from the atmosphere. 
When we add supplemental oxygen to the equa-
tion of ventilation, we have a means of transport-
ing oxygen from the source into the lungs where 
gas exchange can take place, oxygen can get to the 
target tissues and cells of the body, and carbon 
dioxide can be eliminated from the bloodstream 
and ultimately from the body.       
  When paramedics ventilate a patient who is 
either hypoventilating or is apneic, several points 
need to be kept in mind:   

•  When mechanical ventilation (ventilation via 
a bag-mask or a ventilator) is used to aid in 
the movement of gases into and out of the 
lungs, the pressure inside the thoracic  cavity 
changes from a negative pressure system to a 
positive pressure system.   

•  When the pressure inside the thoracic cavity 
is changed from negative pressure to positive 
pressure, there are some noteworthy physio-
logic changes that take place:

    a. The positive pressure inside the thoracic 
cavity can impair the venous return to the 

right side of the heart (blood is pulled into 
the atria by negative pressure).   

  b. Subsequently, the delivery of blood from 
the left side of the heart to the organs and 
cells of the body (cardiac output) is also 
decreased (what comes in goes out).   

  c. Slowing down ventilations during your care 
of patients to a rate of 8–12 per minute 
makes great strides toward improving car-
diac output and overall patient care.   

  d. Positive pressure ventilation, especially in 
patients suffering from chronic lung dis-
ease (particularly patients with COPD), can 
increase the risk of barotrauma developing.           
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Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Airway Positioning and Maneuvers 1 – DVD 1 – DVD

Oropharyngeal Airways 2 – DVD 2 – DVD

Nasopharyngeal Airways 3 – DVD 3 – DVD

Bag-Mask Ventilation with 1 Rescuer 4 – DVD 4 – DVD

Bag-Mask Ventilation with 2 or More 
Rescuers

5 – DVD 5 – DVD

Foreign Body Airway Obstruction 
Removal—Advanced Techniques

6 – Appendix A and DVD 6 – This chapter and DVD

Endotracheal Intubation 7 – Appendix A and DVD 7 – This chapter and DVD

ALS Airway Adjuncts 8 – DVD N/A

Endotracheal Confi rmation 
Techniques

9 – DVD 9 – DVD

End-Tidal Capnography 10 – DVD N/A

Endotracheal Suctioning 11 – DVD 11 – DVD

Pulse Oximetry 12 – DVD 12 – DVD

Rapid Sequence Intubation 13 – Appendix A and DVD 13 – This chapter and DVD

Nasal Intubation 14 – Appendix A and DVD 14 – DVD

Digital Intubation 15 – DVD N/A

Endotracheal Intubation in Face-to-
Face Position

16 – DVD N/A

Extubation 17 – DVD N/A

Continuous Positive Airway Pressure 
(CPAP)

18 – Appendix A and DVD 18 – This chapter and DVD

Needle Cricothyroidotomy 19 – Appendix A and DVD 19 – This chapter and DVD

Dual Lumen Airway Device 21 – Appendix A and DVD 21 – This chapter and DVD

Meconium Suctioning 22 – DVD 22 – DVD

Suctioning of Stoma 23 – DVD 23 – DVD

Evacuation of Gastric Contents 24 – DVD 24 – DVD

Need to Do

The following airway skills are explained and illustrated in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying DVD:
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 Steps:   

  1. Don appropriate personal protective equipment.   

  2. Position unconscious patient in the supine 
position and open the airway.   

 3. Verify complete obstruction by attempting 
ventilation. If unable to ventilate, reposition airway 
and reattempt ventilation. If still unable to 
ventilate, look inside mouth for visible obstructions.   

 4. Perform abdominal thrusts and fi nger sweeps as 
indicated.   

  5. Keep suction readily available.   

  6. Check laryngoscope; ensure the light is tight, 
white, and bright ( Figure SBS 6-1 ).  

   Foreign Body Airway Obstruction Removal—Advanced Techniques 

  Conditions:  The candidate should perform this skill on a simulated patient in the supine position under 
existing indoor, ambulance, or outdoor lighting, temperature, and weather conditions. 

  Indications:  Any patient with a complete foreign body airway obstruction that is not relieved with BLS 
interventions. 

  Red Flags:  Do not force object further down trachea. Incomplete airway obstructions usually do not require 
ALS intervention.  

           7. Hold Magill forceps in right hand ( Figure SBS 6-2 ).  

         8. Slowly insert laryngoscope blade into mouth and 
anterior pharynx, advancing into pharynx and 
glottic opening. Do not rapidly advance blade 
deep into pharynx or push object further down 
airway.   

  9. If the obstruction is visualized:

    a. Remove with Magill forceps.   

  b. Remove remaining small particles with 
suction.      

10. If unable to remove object, your partner should 
continue abdominal thrusts, or you should do 
the following:

a. Attach meconium aspirator to suction tubing.

    b. Cut cuff off of ET tube and attach to 
meconium aspirator. ( Figure SBS 6-3 ).  

     c. Create an airtight seal between obstruction 
and ET     tube. Remove object carefully past 
glottic opening.       

SBS 6-2

SBS 6-1

SBS 6-3

Step-by-Step 6
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11. Ensure adequate ventilation following object 
removal.   

12. If the object cannot be removed, consider 
cricothyroidotomy.     

 Critical Criteria   :

  •  Use appropriate personal protective 
equipment.   

 •  Verify complete obstruction.   

 •  Perform BLS maneuvers.   

 •   Do not advance blade deep into pharynx (do 
not force object further into airway).      

 Steps:   

1. Don appropriate personal protective equipment.   

 2. Evaluate for possible diffi cult intubation (e.g., 
due to anatomical considerations).   

  3. Consider use of an alternative technique or ET 
tube introducer.   

  4. Select appropriately sized ET tube:
a. Adult: 8.0–8.5 for average males; 7.0–7.5 for 

average females.   
  b. Pediatric: If available, use length-based tape 

to determine size. Otherwise, use formulas: 
(age/3) ⫹ 4 for uncuffed tubes and (age/4) ⫹ 
4 for cuffed tubes.      

 5. Open the proximal end of the sterile package.   

  6. Infl ate the cuff with 10–12 mL of air.   

  7. Squeeze distal obturator cuff to check for leaks.   

Step-by-Step 7

 Endotracheal Intubation 

  Conditions:  The candidate should perform this skill on a simulated patient in the supine position under 
existing indoor, ambulance, or outdoor lighting, temperature, and weather conditions.  

  Indications:  Patients in respiratory failure or respiratory arrest, patients with an altered level of 
consciousness and an inability to protect their own airway, and patients in cardiopulmonary arrest. 

  Red Flags:  Consider intubation as a tool for airway management, not as a goal. Esophageal placement can 
be fatal if unrecognized.   The total time of ventilation interruption should not exceed 30 seconds.

  8. Defl ate the cuff and leave the syringe in place 
( Figure SBS 7-1 ).  

—Continued

SBS 7-1
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9. Select proper laryngoscope blade:
        a. Adult: Usually size 3 or 4.   
  b. Pediatric: Use length-based tape to determine 

size.      

 10. Attach blade and ensure laryngoscope bulb is 
tight, white, and bright.   

11. Prepare suction.   

 12. Stop ventilations, remove the airway adjunct (if 
present), and position patient’s head ( Figure 
SBS 7-2 ).  

 15. Sweep the tongue to the left, and visualize the 
epiglottis.   

 16. Straight blade: lift epiglottis directly. Curved 
blade: place in vallecula and lift epiglottis.   

13. Apply or direct an assistant to apply cricoid 
pressure, as needed.   

14. Insert the laryngoscope blade into the right side 
of the mouth and advance toward the base of the 
tongue ( Figure SBS 7-3 ).  

17. Verbalize visualization of the vocal cords and 
arytenoid cartilage.   

18. Insert the ET tube into the right side of the 
mouth and advance through the vocal cords 
( Figure SBS 7-4 ).  

19. Verbalize passing of the tube through the vocal 
cords.   

20. Withdraw the laryngoscope and close blade 
against handle. Set aside.   

21. Secure the tube against the upper teeth, noting 
the depth of the tube.   

22. Infl ate the tube cuff until fi rm with a syringe.   

23. Remove stylet, and attach bag ( Figure SBS 7-5 ). 
(If using an esophageal detector device, utilize 
before attaching bag.)  

24. Attempt ventilations ( Figure SBS 7-6 ). Total 
time of ventilation interruption should not 
exceed 30 seconds.  

SBS 7-2

SBS 7-3

SBS 7-4

SBS 7-5
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Step-by-Step 13

 Rapid Sequence Intubation 

  Conditions:  The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions. 

 Indications:  Patients in respiratory failure or respiratory arrest, patients with an altered level of 
consciousness and inability to protect their own airway, and patients whose airways cannot be managed by 
conventional means (due to gag refl ex, trismus, etc.) 

 Red Flags:  Consider intubation as a tool for airway management, not as a goal. Esophageal placement can 
be fatal if unrecognized.  

—Continued

25. Auscultate.
    a. Over epigastrium; gurgling on ventilation 

indicates esophageal placement.   
 b. All lung fi elds; no lung sounds indicates 

esophageal placement.     

26. Use other secondary methods of tube 
confi rmation as appropriate.   

27. Secure tube with tape or commercial device 
( Figure SBS 7-7 ).  

28. Place a cervical collar to help maintain tube 
position.     

 Critical Criteria:   

•  Use appropriate personal protective equipment.   

•  Use sterile technique.   

•  Total time of ventilation interruption should not 
exceed 30 seconds.   

•  Frequently reassess ET tube placement during 
patient encounter.      

SBS 7-7SBS 7-6
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 Steps:  

 Preparation   

  1. Don appropriate personal protective equipment.   

 2. Apply LEMON law to evaluate patient’s anatomy:
•    L—Look externally for masses, goiter, receding 

mandible, obesity.   
•  E—Evaluate 3-3-2 rule: adequate mouth 

opening ( Figure SBS 13-1 ), hyoid–chin 
distance, mouth–thyroid cartilage distance.  

    •  M—Mallampati scale: classes I through IV (I 
and II, uncomplicated; II and IV, diffi cult)   

•  O—Obstruction: abscesses, soft tissue swelling 
in upper airway.   

•  N—Neck mobility: limited range of motion of 
the neck.      

          Pretreatment   

11. Atropine for all pediatric patients and adult 
patients who exhibit or are at risk for bradycardia.   

12. Lidocaine for patients with head injury to 
prevent or reduce an increase in intracranial 
pressure caused by intubation.     

 3. Inquire about allergies and previous medication 
reactions.   

  4. Assign specifi c duties to personnel on scene 
(e.g., ventilation, drawing up meds).   

  5. Monitor patient’s vital signs, SpO2, and ECG.   

  6. Prepare intubation equipment (have backup 
airways available in case intubation is not 
successful).   

  7. Prepare suction.   

  8. Establish at least one IV for medication 
administration ( Figure SBS 13-2 ).  

      Preoxygenate   

  9. Oxygenate patient with 100% oxygen.   

10. Assist ventilations as needed with bag-mask 
( Figure SBS 13-3 ).  

SBS 13-1

SBS 13-2

SBS 13-3
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    14. Choose and administer a paralytic agent.     

 Intubate and Confi rm Proper Placement   

15. Perform endotracheal intubation ( Figure SBS 13-5 ).     

 Paralysis and Anesthesia   

13.     Choose and administer a sedative medication. 
Do not administer paralytics without sedation   
( Figure SBS 13-4 ).

16. If intubation is not successful, insert alternative 
airway, such as dual lumen airway, laryngeal mask 
airway, oropharyngeal airway, or nasopharyngeal 
airway. Cricothyroidotomy is a last resort.     

17. Confi rm ETT placement using at least two 
methods ( Figure SBS 13-6 ).   

18. Continually monitor end-tidal CO2 using device 
with waveform if available ( Figure SBS 13-7 ).  

      Post-Intubation Management   

19. Secure ETT with tape or a commercially 
available tube-securing device.   

20. Place cervical collar to help maintain ETT 
position ( Figure SBS 13-8 ).     

—Continued

SBS 13-4

SBS 13-5

SBS 13-6

SBS 13-7

SBS 13-8
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21. Oxygenate and ventilate the patient. Do not 
hyperventilate the patient. This can have a 
detrimental effect, especially on patients 
suffering from head injuries, patients in shock, 
and patients with cardiac failure.   

22. Reassess the patient (ABCs, vital signs, SpO2, 
ETCO2)   .

 23. If patient needs to remain sedated, administer a 
sedative such as a benzodiazepine (Versed or 
Valium).      

 Critical Criteria:   

•  Use standard precautions.   

•  Check for patient allergies and sensitivities to 
medications.   

•  Check expiration date of medication.   

•  Ensure that the fi ve rights of medication 
administration have been followed.   

•  Evaluate anatomy for intubation approach.   

•  Administer sedative prior to administration of 
paralytic.   

•  Ensure alternative airways are available if 
intubation is not successful.   

•  Confi rm tube placement (and reconfi rm 
frequently).      

   Continuous Positive Airway Pressure (CPAP) 

  Conditions:  The candidate should perform this skill on a simulated patient in the sitting position under 
existing indoor, ambulance, or outdoor lighting, temperature, and weather conditions. 

  Indications:  A patient experiencing respiratory insuffi ciency or failure, including pulmonary edema or 
bronchoconstrictive disease, is able to follow commands and has oxygen saturations less than 90%. 

  Red Flags:  Contraindicated in patients with pneumothorax, apnea, unconsciousness, and full 
cardiopulmonary arrest. Relative contraindications include trauma with suspicion of elevated intracranial 
pressure, abdominal distention with risk for vomiting, and hypotension. Patients who have emphysema 
should be monitored closely when CPAP is applied, as they are at increased risk for barotrauma and 
pneumothorax.  

Step-by-Step 18

 Steps:   

  1. Don appropriate personal protective equip-
ment.   

  2. Assess patient to confi rm he or she is candidate 
for CPAP. Assess lung sounds, pulse oximetry, 
ECG, peak fl ow, and ETCO2, if available.   

  3. Initiate BLS care.   

  4. Explain procedure to patient.   

  5. Assemble equipment according to manufacturer’s 
recommendations ( Figure SBS 18-1 ). Connect 
CPAP generator to a 50-psi oxygen source.  
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     11. Coach the patient to breathe normally and adjust 
to air pressure.   

 12. Monitor the patient for desired and adverse 
effects. Continue other treatments.     

 Critical Criteria:   

•  Use standard precautions.   

•  Assess patient prior to and frequently after the 
application of the CPAP device.   

•  Ensure patient understands procedure.   

•  Ensure proper parameters (pressure relief, tidal 
volume, oxygen concentration, rate, etc.).   

•  Test pressure relief valve prior to application.      

 6. Assemble mask and tubing.   

 7. Set device parameters (rate and frequency, 
oxygen concentration, tidal volume, positive 
end expiratory pressure [PEEP], etc.) and test 
pressure relief valve ( Figure SBS 18-2 ).  

     8. Occlude tubing to test for peak pressure required 
to activate pressure relief valve, and adjust as 
necessary.   

9. Place mask on patient; have patient hold it to 
his or her face if possible ( Figure SBS 18-3 ).  

        10. When patient is comfortable with the mask on 
his or her face, attach straps around head and 
ensure proper mask seal. Insert CPAP valve 
into the mask, and check for air leaks ( Figure 
SBS 18-4 ).  

SBS 18-1

SBS 18-2

SBS 18-3

SBS 18-4
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Step-by-Step 19

Steps:   

 1. Don appropriate personal protective equipment.   

 2. Properly assemble ventilation delivery device, 
including needle jet insuffl ator.   

 3. Attach a large-bore needle to a 10-mL syringe.   

 4. Place patient supine and hyperextend the head if 
not contraindicated.   

 5. Locate the cricothyroid membrane below the 
thyroid cartilage and above the cricoid ring 
( Figure SBS 19-1 ).  

 Needle Cricothyroidotomy 

  Conditions:  The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions. 

  Indications:  A patient whose airway cannot be managed by BLS or other ALS airway procedures. 

  Red Flags:  This procedure cannot be used if the trachea is transected or if there is signifi cant trauma to 
the cricoid cartilage or larynx. This technique is designed for short-term use only. Requires a high-pressure 
source of oxygen, which poses a great risk for spraying blood and body fl uids on rescuers and can cause 
barotrauma in patients (pneumothorax, subcutaneous air, etc.). Does not isolate the airway; thus, aspiration of 
blood, emesis, etc., is a continued risk.  

    6. Cleanse the area with alcohol and/or iodine.   

 7. Direct partner to stabilize the trachea.   

 8. Insert the needle through the membrane at a 
45-degree angle with the bevel up ( Figure 
SBS 19-2 ).  

    10. Stop when air is aspirated.   

 11. Advance the catheter and withdraw the needle 
( Figure SBS 19-4 ).  

 12. Attach oxygen delivery device to catheter.   

        9. Advance needle while aspirating for air ( Figure 
SBS 19-3 ).  

SBS 19-1

SBS 19-2

SBS 19-3
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    15. Auscultate over the epigastrium and all lung 
fi elds.   

 16. Discontinue if esophageal perforation or 
placement outside to the trachea is suspected.   

 17. Control any bleeding and monitor for 
pneumothorax.   

 18. Transport rapidly and monitor the patient closely 
for adverse effects.     

 Critical Criteria:   
•  Don standard precautions (gloves, mask, and 

eye protection recommended).   

•  Insert needle/catheter at a 45-degree angle 
toward feet.   

•  Aspirate syringe while needle is advanced.   

•  Recognize incorrect placement.   

•  Dispose of needle immediately into appropriate 
sharps container.   

•  Monitor patient continuously for desired 
effects and complications associated with 
procedure.      

 13. Attempt ventilation, allowing adequate time for 
exhalation (inspiratory/expiratory ratio of 1:3). 
Observe for chest rise and fall.   

 14. Secure the catheter ( Figure SBS 19-5 ).  

Step-by-Step 21

 Dual Lumen Airway Device 

Conditions:  The candidate should perform this skill on a simulated patient in the supine position (stretcher, 
bed, or fl oor) under existing indoor, ambulance, or outdoor lighting, temperature, and weather conditions.  

Indications:  Patients in respiratory failure or arrest, without a gag refl ex. Basic airway maneuvers do not 
maintain a patent airway. 

SBS 19-4

SBS 19-5

—Continued
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  Red Flags:  Consider the dual lumen airway as a 
tool for airway management use, not as a goal. Not 
designed for patients under 5 feet or over 7 feet tall. 
Other contraindications are recent ingestion of 
caustic substances, latex allergy, esophageal varices, 
trauma to trachea, and bleeding below the pharynx.   
The total time of ventilation interruption should not 
exceed 30 seconds.

Steps:   

 1. Don appropriate personal protective equipment.   

  2. Position patient in the “sniffi ng” position, unless 
contraindicated.   

  3. Inspect airway for secretions or obstructions, and  
check for stoma.   

  4. Test cuffs prior to placement ( Figure SBS 21-1 ) 
by fi lling 100 mL of air in blue port and 20 mL 
of air in white port using syringes.  

     5. Remove syringes to check for leaks in valve.   

 6. Defl ate and ready device for insertion.   

 7. Lubricate distal tip with water-soluble jelly.   

  8. Suction airway prior to attempt.   

9. Control jaw and tongue with left hand ( Figure 
SBS 21-2 ).  

10. Insert in right side of mouth, advancing midline. 
Advance until teeth are between black lines 
( Figure SBS 21-3 ).  

11. Infl ate pharyngeal balloon (up to 100 mL) and 
distal balloon (up to 15 mL).   

12. Ventilate through blue tube ( Figure SBS 21-4 ). 
Do not interrupt ventilations for more than 
30 seconds.  

13. Check epigastric sounds; gurgling on ventilation 
indicates tracheal placement.   

14. Check lung sounds. Present and equal sounds 
indicate esophageal placement; otherwise, 
suspect tracheal placement.   

15. Ventilate through second tube if tracheal 
placement is suspected ( Figure SBS 21-5 ).  

SBS 21-1

SBS 21-2

SBS 21-3

SBS 21-4
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16. Reassess tube placement.   

17. Secure tube.   

18. Place cervical collar.   

19. Continually reassess during transport.     

 Critical Criteria   :

 • Use appropriate standard precautions.   

 • Ventilation interruption does not exceed 
30 seconds at any one time.   

•  Continually confi rm tube placement during 
patient encounter.      

 Connections   

   For a detailed discussion on allergies and ana-
phylaxis, see Chapter 32, Allergies and Anaphy-
laxis, in the text. Other related text chapters 
include Chapter 13, Shock Overview, and Chap-
ter 29, Cardiology   .

   See the 2005 American Heart Association Guide-
lines (Handbook of Emergency Cardiovascular 
Care) for more information on current standards 
for cardiopulmonary resuscitation and research 
fi ndings related to airway and ventilatory man-
agement.1   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

   Get ready for Problem-Based Learning Case 2, 
where your airway thinking skills will be tested! 

Street Secrets

  AHA Guidelines The American Heart Associa-
tion 2005 evidence-based standards show that, in 
addition to slowing down respiratory rate and 
decreasing overall respiratory volume during pos-
itive pressure ventilation, the process of allowing 
for full recoil of the chest during cardiac compres-
sions (CPR) may briefl y return the inside of the 
chest to a negative pressure state. Fewer interrup-
tions in compressions, coupled with full recoil of 
the chest during CPR, results in improved fi lling 
of the heart and perfusion to the heart itself. 
Patients who receive CPR with these changes stand 
a chance for a much better outcome    .         

The Drug Box

 Rapid Sequence Intubation (RSI)  

 Pretreatment 

 Lidocaine (Xylocaine): Used as a pretreatment for RSI 
because of its reported ability to prevent or blunt any 
increase in intracranial pressure that may occur dur-
ing this procedure. 

Atropine sulfate (parasympathetic blocker): An anti-
muscarinic agent that blocks acetylcholine at parasym-
pathetic sites; useful when administered prior to 
orotracheal intubation to blunt the effects of vagus 
nerve stimulation.   

 Sedatives (Induction Agents) 

 Fentanyl (Sublimaze, narcotic agonist): A short-acting 
narcotic analgesic used in conscious sedation and as 
an induction agent for general anesthesia. Also used 
to treat postoperative pain and restlessness. The onset 
of action for fentanyl is 1–2 minutes, and the duration 
of action is approximately 30 minutes. 

 Midazolam (Versed, benzodiazepine): A short-acting 
benzodiazepine used as an inducing agent for general 
anesthesia and as an adjunct to sedate mechanically 
ventilated patients. The use of midazolam for IV 
induction purposes requires high doses that have cor-
responding dramatic cardiovascular effects. The onset 
of action for midazolam is 2–5 minutes, and the dura-
tion of action is approximately 30–60 minutes. 

 Etomidate (Amidate, nonbarbiturate hypnotic): A 
short-acting hypnotic used to assist with endotracheal 
intubation. It is frequently the induction agent of 
choice due to its noteworthy cardiovascular profi le in 
patients who are not suffering from hypovolemia. Care 
must be taken in the hypovolemic patient because 

SBS 21-5
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etomidate can decrease cardiac output by up to 30%. 
The onset of action for etomidate is less than 1 min-
ute, and the duration of action is 3–7 minutes. 

 Propofol (Diprivan, alkylphenol nonbarbiturate hyp-
notic): A sedative-hypnotic used in the induction and 
maintenance of anesthesia. Its onset of action is less 
than 30 seconds, and the duration of action is depen-
dent on the means of administration. Propofol can be 
administered as a bolus or as an infusion. The dura-
tion of action for a propofol bolus is 1–5 minutes, and 
the duration of action for a propofol infusion (once 
discontinued) is less than 30 seconds.   

 Paralytics (Muscle Relaxants) 

 Succinylcholine (Anectine, Quelicin, Sucostrin): A 
depolarizing, noncompetitive muscle relaxant used in 
general anesthesia to facilitate endotracheal intuba-
tion and to induce skeletal muscle relaxation during 
mechanical ventilation. It has a rapid onset of action 
(30–45 seconds) and a short duration of action 
(approximately 5–10 minutes). Cautions and side 
effects: About 10–15 seconds after the administration 
of succinylcholine, fasciculations occur together with 
a brief increase in intracranial pressure, intraocular 
pressure, and intragastric pressure; transient hyperka-
lemia; malignant hyperthermia; trismus; and cardiac 
arrhythmias (such as sinus bradycardia, junctional 
rhythms, ventricular arrhythmias, and even asystole). 
(Bradycardia and asystole can be prevented as well as 
treated with atropine.) Despite the potential for these 
possible complications and side effects, succinylcho-
line remains one of the most frequently used muscle 
 relaxants due to its rapid onset and short duration of 
action. 

 Rocuronium (Zemuron, aminosteroid): A nondepo-
larizing muscle relaxant used to induce paralysis 
with intubation and mechanical ventilation. It does 
not have the cautions or side effects associated 
with succinylcholine. It has a rapid onset of action 
(approximately 60–90 seconds), but a relatively long 
duration of action (30 minutes). 

 Vecuronium (Norcuron, aminosteroid): A nondepolar-
izing neuromuscular blocker used to induce paralysis 
with intubation and mechanical ventilation. It does 
not have the cautions or side effects associated with 
succinylcholine. It has a rapid onset of action (approxi-
mately 1–3 minutes) and a longer duration of action 
(45–60 minutes) than succinylcholine and rocuronium.    

 Nasal Intubation 

 Phenylephrine (Neo-Synephrine): An alpha-adrenergic 
agonist used to constrict nasal vasculature prior to 
insertion of nasal airway adjuncts to help reduce the 
risk of inducing epistaxis. 

 Lidocaine jelly (Xylocaine jelly): A topical anesthetic 
and lubricant that is typically applied to the  nasotracheal 
tube (NTT) and the nasopharyngeal  airway (NPA) if an 
NPA is used prior to insertion of an NTT. If lidocaine 
jelly is not part of your local EMS protocol for naso-
tracheal intubation, any water-based lubricant can and 
should be used to facilitate insertion of the NPA and/or 
NTT. (Note: Prior to the insertion of an airway adjunct, 
lidocaine jelly, or any water- based lubricant, fi rst 
administer the Neo-Synephrine. If any lubricant is 
inserted prior to administration of the Neo-Synephrine, 
the lubricant will prevent the effi cient absorption of 
the Neo-Synephrine.) 

 20% benzocaine: A topical anesthetic agent used to 
numb the oropharynx and hypopharynx in an 
attempt to blunt the gag refl ex prior to insertion of a 
 nasotracheal tube in a conscious patient with an intact 
gag refl ex.      

    Reference  

  1. 2005 AHA Guidelines, Handbook of Emergency Cardio-
vascular Care, Dallas, TX: American Heart Association, 
2006.       

 Answers   

 Are You Ready?   

 1. Mike should be classifi ed as critically ill. Anybody with 
a history of severe allergic reactions who is short of 
breath and is complaining of itching and shortness of 
breath needs to be taken very seriously.   

  2. An allergic reaction.   

  3. The lower airways (typically the bronchioles).   

  4. Wheezing is typically caused by constriction of the 
smooth muscle of the bronchioles. It can also be caused 
by fl uid as a result of conditions such as congestive 
heart failure and by mucus or phlegm as a result of an 
infection.   

  5. Beta2-specifi c bronchodilators are typically adminis-
tered to patients who are experiencing bronchospasm 
because administration of these bronchodilators results 
in the relaxation of the smooth muscles of the 
 bronchioles. 

 In some EMS systems, protocol dictates that paramed-
ics immediately administer 1:1,000 epinephrine subcu-
taneously for patients with allergic reactions. However, 
keep in mind that, despite the fact that epinephrine 
has several benefi cial (alpha and beta) effects, it can 
also produce several undesirable side effects. For a 
patient who is currently relatively hemodynamically 
stable (i.e., has a blood pressure that affords adequate 
perfusion to the vital organs), a conservative treatment 
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of oxygen, IV fl uid as needed, and a beta2-specifi c 
 bronchodilator nebulizer is an  appropriate start ( Fig-
ure 12-2 ).  
   For paramedics who work in an EMS system that 
differentiates between the severity of allergic reactions 
(mild, moderate, or severe, for example) and specifi es 
different treatment regimens to treat the different sever-
ities of allergic reactions, it is good to know why 
 different treatments are used for different severities of 
allergic  reactions. If the beta2-specifi c bronchodilator 
nebulizer doesn’t appear to be improving the patient’s 
respiratory status, and/or if the patient becomes hemo-
dynamically unstable (altered mental status, hypoten-
sion, evidence of signifi cant fl uid shifts—third spacing, 
etc.), the administration of subcutaneous 1:1,000 epi-
nephrine is very appropriate (with considerations for 
age and preexisting cardiac conditions). In this  setting 
epinephrine will likely not only have the desired effect 
on the  bronchiole smooth muscle, but it will likely exert 
its alpha effects on the vasculature and decrease vessel 
size and permeability, thus  helping reduce fl uid shift 
and increase blood pressure.     

 Active Learning   

  1. Oxygen enters the body during the process of inhala-
tion. Air enters the nose and passes through nasal hair, 
where any large foreign particles are trapped and pre-
vented from entering the lower airways. Just beyond the 
nasal opening lie the nasal conchae (turbinate bones), 
which are covered with pseudostratifi ed ciliated 
 epithelium and a rich supply of blood vessels. The air 
becomes turbulent as it passes through the nasal con-
chae and, as a result, bounces off the walls of the nasal 
cavity. As the air strikes the walls of the nasal cavity it 
is further fi ltered by the cilia, moistened by the mucus, 
and warmed by the heat from the rich blood supply that 
lines the nasal cavity. The mucus of the nasal cavity also 
traps small foreign  particles such as dust, further fi lter-
ing the air entering the body. 

    Once warmed, moistened, and fi ltered, air  continues 
through the nasopharynx, the oropharynx, and the 

laryngopharynx. It passes the epiglottis (a small fl aplike 
structure attached to the upper border of the thyroid 
cartilage), which allows air to enter the larynx but pre-
vents food and liquid from entering the lungs during 
their consumption. The glottic opening is the point at 
which there is a “fork in the road.” For a person in the 
supine position, there is a low road and a high road. 
The low road leads to the esophagus, and the high road 
leads to the larynx. Air tends to take the high road, and 
food hopefully takes the low road. 

    As air enters the larynx and passes the vocal cords 
it makes its way into the cartilaginous ringed tube 
known as the trachea. From the vocal cords to the carina 
(a bifurcation in the trachea), the trachea measures 
approximately 10–12 cm in adults. The trachea is lined 
with a ciliated epithelium that helps bring any foreign 
material that got past the fi ltering structures of the upper 
airway as well as mucus and phlegm to the glottic open-
ing, where it can be swallowed and removed from the 
body or coughed up. The cartilage rings of the trachea 
are C shaped, with the opening of the C pointing toward 
the spine. The opening of the tracheal cartilage is closed 
by smooth muscle and connective tissue. The smooth 
muscle of the trachea allows the esophagus to expand 
as food passes through it. The cartilage of the trachea 
prevents the tube from collapsing and allows for the 
effi cient movement of air. The carina is the point at 
which the trachea divides into right and left main-stem 
(primary) bronchi. From this point, the bronchi con-
tinue to branch into secondary (lobar) bronchi and 
 tertiary (segmental) bronchi. 

    Here, air enters bronchioles that divide even more. 
The interlobular bronchioles follow the tertiary (seg-
mental) bronchi and are followed in turn by the  terminal 
bronchioles, and fi nally the respiratory bronchioles. The 
bronchi and bronchioles are surrounded by smooth 
muscle and blood vessels. As the air passages move 
from the trachea to the alveoli, the amount of cartilage 
decreases and the smooth muscle becomes more and 
more plentiful. Along with the decreasing amount of 
cartilage comes a decrease in the number of mucus-
producing goblet cells and a decrease in the number of 
ciliated epithelial cells. With the increase in the smooth 
muscle of the smaller air passages comes a dense capil-
lary network that will ultimately play a key role in the 
exchange of gases at the alveolar-capillary membrane 
( Figure 12-3 ).  

     The smooth muscle that surrounds the lower  
airways is responsible for controlling the diameter of the 
air passages. Pressure gradients at the alveolar- capillary 
membrane and at the tissue-capillary membrane allow 
for the exchange of oxygen and carbon dioxide, 
 respectively, from areas of greater pressure to areas of 
lesser pressure ( Figure 12-4 ). This allows for oxygen (O2) 
to enter the bloodstream at the alveolar-capillary mem-
brane and off-load at the tissue-capillary  membrane. 

    Likewise, carbon dioxide (CO2), following the same 
principles of moving from a greater pressure area to a 
lesser pressure area enters the bloodstream at the tissue-
capillary membrane ( Figure 12-5 ) and exits the blood-
stream at the alveolar-capillary membrane ( Figure 12-6 ). 

FIGURE 12-2 Use of a bronchodilator nebulizer.
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FIGURE 12-3 The respiratory tubes end in tiny alveoli, each of which is surrounded by a capillary network.
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The transport of these respective gases in the blood-
stream is accomplished for the most part through plasma 
and bicarbonate ions (CO2), the hemoglobin component 
of red blood cells.     

 You Are There: Reality-Based Cases    

 Case 1   

 1.  The patient appears to be in severe distress, is fatigued, 
and has hemodynamically unstable vital signs (espe-
cially for a patient with a history of HTN).   

 2.  With the patient’s medical history and his presentation, 
one would expect that the patient is suffering from pul-
monary edema as a result of CHF. The blood pressure 
might be expected to be high, but the fact that it is low 
suggests that there is another underlying issue that 
needs to be addressed.   

 3.  The primary concern at this point is managing the 
patient’s ABCs. The airway can be managed in a number 
of ways; one of the most signifi cant factors affecting 
your decision will be what capabilities you have for 
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airway management in your EMS system. The following 
are several possibilities:  

  a. Place the patient in a position that will maintain 
his blood pressure and allow for the most effi cient 
mechanics of ventilation.   

  b. Continue to track the patient’s ventilations with a 
bag-mask and high-fl ow oxygen (consider adding a 
BLS airway [OPA, NPA, etc.]).   

  c. Consider CPAP.   

  d. Consider RSI and oral intubation.   

  e. Consider nasotracheal intubation.      

  4. With a history of CHF and MI and no signs of infection 
or fever, it is likely that the hypotension has a cardiac 
origin (cardiogenic shock).   

  5. The patient is critically ill. He appears to be worsening, 
as evidenced by further fatigue and a decompensating 
hemodynamic status (falling blood pressure and rising 
heart rate).   

  6. The capnography readings are CO2 of 20 mm Hg and RR 
of 36 with an oxygen saturation reading of 99% being 
delivered by a bag-mask with high-fl ow oxygen. A nor-
mal CO2 reading is 40 mm Hg (range ⫽ 35–45 mm 
Hg⫹/⫺); thus the CO2 reading is low and the oxygen 
saturation reading is in the desired range.   

  7. There are a number of reasons why the vital signs 
decompensate. One of the more likely reasons for the 
precipitous drop in blood pressure is the change from 
the normal physiologic negative intrathoracic pressure 
to the positive intrathoracic pressure that may have 
occurred as the patient’s ventilations were supple-
mented with a bag-mask. Because the heart refi lls with 
blood under a negative pressure, when the pressure 
within the thorax changes from a negative to a positive 
pressure, the heart has a much more diffi cult time fi ll-
ing. This is especially true with patients in shock or 
cardiac arrest. When the heart can’t fi ll effi ciently, it 
cannot pump effi ciently. (Remember Starling’s law: 
The more in, the more out. The inverse is true as well: 
The less in, the less out.) This means that, when you 
have a patient with an already compromised perfusion 
status, if you provide ventilations too quickly and 
with too much volume, the intrathoracic pressure 
becomes positive, the blood return to the heart (fi lling) 
is decreased, cardiac output is decreased, and in turn 
the blood pressure falls. When patients with poor per-
fusion status experience these conditions, the chances 
for survival decrease.   

  8. The most simple and probably the most effective 
means of managing this patient would be slowing the 
ventilatory rate down to approximately 8 breaths per 
minute. This is a rate that will provide adequate oxy-
genation and ventilation to meet the patient’s needs, 
and at the same time it will prevent the patient from 
experiencing many of the adverse conditions associ-
ated with positive intrathoracic pressure. The decreased 
ventilatory rate will likely return the ETCO2 reading 
closer to normal (40 mm Hg⫹/⫺). 

    If these changes do not have the desired effect, then 
further treatment algorithms need to be considered (see 
Chapter 13, Shock Overview, and Chapter 29, Cardiol-
ogy). The point is that ventilation is not a benign pro-
cedure.      

 Test Yourself   

  1. a 

 It is likely that the rate and depth of respirations are 
“blowing off” too much CO2. This may be because less 
volume is required in the intubated patient, or the 
 rescuer who assumed the “bagging” duties used a higher 
rate or volume than your partner.   

  2. d 

 During inspiration, the diaphragm and intercostal mus-
cles retract, expanding the size of the chest cavity; this 
also expands the size of the lungs, creating negative 
pressure and “sucking” in air.   

  3. False 

 Most rescuers deliver ventilations that are both too fast 
and with too much volume, especially to critically ill 
patients. This can lead to excessive intrathoracic pres-
sure, inhibiting effective circulation.   

  4. (1) Observe the ET tube pass through the vocal cords, 
(2) see equal chest rise with positive pressure ventilation, 
(3) during auscultation hear no sounds over the epigas-
trium and hear equal bilateral breath sounds, (4) observe 
a positive reading on an esophageal detector device, and 
(5) note the presence of CO2 in the exhaled air. 

   Once the ET tube is passed, tracheal placement must be 
confi rmed. A single mistake in the placement or confi rma-
tion of placement of an advanced airway may result in 
the preventable death of your patient. Your approach 
therefore should be calm, calculated, systematic, and pro-
vide continual reassessment of redundant checks to ensure 
proper placement and patency of the patient’s airway.   

  5. c 

 A patient who is unconscious and has bleeding into 
the airway should be intubated as soon as possible. 
Until intubation can be performed, aggressive suction-
ing, insertion of an oropharyngeal airway (OPA), and 
bag-mask ventilation should be incorporated. Patients 
suffering from facial trauma (especially patients with 
midfacial instability, epistaxis, etc.) should not have 
their airways managed with nasopharyngeal airways 
or nasotracheal intubation. Cricothyroidotomy should 
be used only if other methods of advanced airway man-
agement fail and the patient cannot be managed with a 
BLS airway.   

  6. Surfactant 

 Surfactant is fi rst produced toward the end of uterine 
life for the fetus. Premature infants can thus be defi cient 
in surfactant, causing respiratory distress due to the col-
lapse of their alveoli (atelectasis).   

  7. a 

 Angioedema is a swelling similar to urticaria (hives), 
but the swelling is beneath the skin rather than on the 
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surface. The welts associated with angioedema usually 
occur around the eyes and lips. They may also be found 
on the hands and feet. If the welts occur in the throat, 
they can cause diffi culties in airway management, 
including diffi culty visualizing vocal cords during intu-
bation. Angioedema can result from certain allergies. 
Corticosteroids often cause swelling to the face with 
prolonged use.   

  8. An airway can become obstructed from a wide variety 
of causes including blood, broken teeth, food, vomitus, 
saliva, foreign bodies, and the tongue. 

 Because of its mobility and its tendency to fall back-
ward when a patient with altered mentation is placed 
in a supine position, the tongue is the most common 
cause of airway obstruction. Airway obstruction by the 
tongue can be managed by repositioning the patient’s 
head and jaw or by inserting one of several devices 
used for lifting or bypassing the tongue. Suctioning 
can clear the airway of blood, saliva, and vomitus. 
Total obstruction of the airway by a piece of food or 
foreign body can be managed with fi nger sweeps, 
abdominal thrusts, or use of the Magill forceps to 
remove the object. If an obstruction is located at the 
glottis, and it cannot be removed with abdominal 
thrusts or Magill forceps, a surgical airway may be the 
next appropriate step.   

  9. False 

 Basic emergency medical technicians (EMT-Bs) entering 
paramedic education programs should have a working 
knowledge of simple, noninvasive airway maneuvers, 
adjuncts, and ventilatory techniques. It is important to 
note that these basic skills alone have been shown to be 
effective in managing most airway problems. This is a 
very important point that is easily overlooked as you 
learn new and more advanced invasive skills. Perform-
ing basic airway skills fl awlessly is the fi rst and possibly 
the most important step to becoming a skilled advanced 
care provider.   

  10. b 

 Even though there is a possibility that a COPD patient’s 
drive to breathe may be “knocked out,” this is a rare 
occurrence in the prehospital setting. If the patient is 
hypoxic (as in this scenario), the patient must receive 
oxygen. You must carefully observe the patient’s respira-
tions. If the patient’s respiratory drive should decline, 
you can assist ventilations with a bag-mask device. 
Never deprive a hypoxic patient of oxygen.   

  11. Aspiration is the inhalation of foreign substances into 
the lungs. Aspiration can cause both airway obstruction 
and lung infections. 

 Patients who have an altered level of consciousness or 
suffer from a medical condition that impairs their ability 
to maintain their own airway (e.g., CVA) are at risk for 
aspiration. This is a very serious problem both because 
of the potential for airway obstruction (with larger sub-
stances) and because of the possibility that aspirated 
contents will later cause an infection in the lungs 
 (pneumonia).   

  12. a 

 If the head is fl exed at the neck (chin to chest), the 
tongue can come into contact with the soft palate, 
obstructing the airway. This is especially dangerous for 
unconscious patients.   

  13. 8 

 Assisted ventilation should approximate the rate and 
volume (minute volume) of a person at rest; this can be 
achieved through a one-hand squeeze of about 700 mL 
every 8 seconds.   

  14. A tachypneic respiratory system cannot completely 
exchange air, resulting in hypoxia and hypoxemia. 

 It is important to understand that the breath you just took 
into your lungs does not go directly to the alveoli. The 
molecules fi rst mix with air that is being exhaled as they 
begin to move into the bronchi and distal airways. The 
next respiratory cycle moves it deeper into the bronchi-
oles, and eventually it reaches the alveoli. In a tachy-
pneic system, “dirty air” can be trapped in the distal 
airways while “fresh air” is moved quickly in and out of 
the tracheo-bronchial tree but does not reach the alveoli. 
The result is a patient with inadequate ventilation. This 
patient may require some level of ventilatory support to 
control rate and depth of ventilation in addition to oxy-
gen administration to prevent further deterioration.   

  15. b 

 Receptors in the medulla oblongata and in the carotid 
artery are stimulated by decreased pH (which indicates 
increased acidity), usually as a result of increased CO2 
in the blood. This is the primary stimulus to breathe. 
The secondary “drive” is reduced O2, usually found in 
patients with COPD.   

  16. Atelectasis is the collapse of the alveolar sac, resulting 
in total or partial collapse of the lung. 

   When the alveolar sac collapses, that area then becomes 
unavailable for gas exchange, thereby reducing respi-
ration.   

  17. (1) Failure of airway maintenance or protection, (2) fail-
ure of ventilation or oxygenation, and (3) anticipated 
clinical course for further treatment. 

 Airway management should be supportive and mini-
mally invasive whenever possible. If the anticipated 
clinical course leads you to suspect further deteriora-
tion, such as in the case of status epilepticus or seizures 
of suspected intracranial hemorrhage from a stroke or 
trauma, intubation should be strongly considered. If an 
obstruction is located at the glottis, and it cannot be 
removed with abdominal thrusts or Magill forceps, a 
surgical airway may be the next appropriate step. Pro-
tocols can help guide some of these clinical decisions, 
but so should experience and maturity.   

  18. d 

 Tools such as end-tidal CO2 monitoring (capnography), 
colorimetric exhaled CO2 detectors, pulse oximetry, and 
physical assessment are only parts of ensuring airway 
patency. The most important method is utilization of 
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systematic and redundant checks. You must frequently 
reassess all the indicators of airway adequacy. These 
include physical examination (chest rise and fall, lung 
sounds, skin color, accessory muscle use, and mental 
status) and use of secondary devices or tools such as 
capnography, pulse oximetry, and colorimetric  detectors. 
When using secondary devices keep in mind that they 
are only tools to help you assess your patient.   

  19. Hypoxia is a term that means that the patient is not 
carrying enough oxygen in the blood to the cells in the 
body. Hypoxemia is a low level of oxygen in the 
blood. 

   It is possible for a patient to be hypoxic but not 
hypoxemic; for instance, the red blood cells (RBCs) may 
be carrying enough oxygen, but the cells may not be 
getting enough oxygen due to low blood volume from a 
traumatic injury. The terms do not mean the same thing, 
although they are often used interchangeably.   

  20. b 

 Patients who have been exposed to carbon monoxide, 
even in low levels, should be evaluated in the emer-
gency department, especially if they exhibit signs and 
symptoms of altered mental status (e.g., anxiety as in 
this scenario). Cherry red skin color is a late sign in CO 
poisoning. Pulse oximeters measure the amount of gas 
attached to RBCs, and CO and O2 are measured identi-
cally. Therefore patients can have a 100% saturation on 
the pulse oximeter and still have a signifi cant amount 
of CO bound to their RBCs. CO displaces oxygen; in 
other words, it prevents oxygen from being transported 
by the RBCs.   

  21. 35–45 mm Hg 

 The normal range for end-tidal CO2 is 35–45 mm Hg.   

  22. b 

 Kussmaul’s respiration in patients with diabetic 
ketoacidosis (DKA) usually represents an effort by the 
body to “blow off” excess CO2, thereby reducing the 
acidity of the body.   

  23. True 

 The biggest complication that can occur with suctioning 
comes with prolonged suctioning of the patient. Patients 
who need suctioning are often hypoxic to begin with, 
and prolonged suctioning can cause increased hypoxia. 
Therefore suctioning should be limited to 15 seconds or 
less. Every second the suction unit is operating is a 
 second the patient is being deprived of air. When the 
patient’s pulse oximetry is being monitored, it can help 
provide you with information valuable to performing 
suction. If you note the pulse oximeter is dropping, stop 
suctioning and ventilate the patient for 30–60 seconds 
before suctioning again.   

  24. a 

 Respiration is the exchange of gases between a living 
organism and its environment, and it occurs in two 
places, the alveolar-capillary membrane of the lungs 
(external) and the level of the cells (internal).   

  25. c 

 The lower airway begins at the vocal cords and ends at 
the alveolar-capillary membrane.   

  26. d 

 As strange as it sounds, the paralytic medications used 
in rapid sequence intubations (RSI) can cause airway 
obstruction by way of laryngospasm. This is an impor-
tant risk to be aware of before making the decision to 
use RSI versus other means of airway control.   

  27. b 

 A right-sided shift during capnography is usually indic-
ative of asthma or lower airway trapping.   

  28. 20–22 

 In the average-sized adult, if the ET tube is placed cor-
rectly, the tip will be approximately 20–22 cm from the 
teeth. There is great variation in anatomy between dif-
ferent patients, so you should not rely on this measure-
ment to ensure accurate placement; it is just another 
part of your overall assessment. Use primary confi rma-
tions such as chest rise and fall, lung sounds, and visu-
alizing the tube going through the cords combined with 
secondary confi rmations to ensure proper placement.   

  29. Cyanosis occurs either because the air is not exchanging 
well in the airway or because the blood is not moving 
well through the lungs. 

 Cyanosis is a condition that occurs when the amount of 
oxygen passing between the lungs and the RBCs 
decreases. As the amount of oxygen in the blood drops, 
a bluish tint develops, fi rst in the nail beds, the con-
junctivas of the eyes, the lips, and the tongue. As cya-
nosis worsens, the skin will appear bluish gray. The 
primary cause of cyanosis is poor exchange of air in the 
airway. Many different respiratory problems can result 
in a poor exchange of air in the airway, such as airway 
obstruction, asthma, emphysema, severe pneumonia, 
and tachypnea. Cyanosis can also occur due to condi-
tions that decrease blood fl ow through the lungs. Ten-
sion pneumothorax, cardiac tamponade, massive pul-
monary embolism, and severe congestive heart failure 
diminish blood fl ow into the thorax and result in less 
oxygen getting into the blood, producing  cyanosis. Both 
are important causes of cyanosis, and both must be con-
sidered by the rescuer.   

  30. The Sellick maneuver is a technique that closes the 
esophagus (decreasing the chances of regurgitation) and 
may assist in the visualization of the vocal cords during 
orotracheal intubation. It should be performed by  placing 
the thumb and fi nger on the cricoid cartilage, not the 
thyroid cartilage, and applying gentle pressure to 
occlude the esophagus. 

 The Sellick maneuver should be utilized on patients 
with altered levels of consciousness who require 
assisted ventilation to decrease the amount of air that 
may be blown into the esophagus and stomach, as well 
as to decrease the risk of vomiting and aspiration. If the 
Sellick maneuver is used, it should not be stopped until 
an invasive airway device such as a dual lumen airway, 
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laryngeal mask airway (LMA), or ET tube is placed. 
This technique is not necessary once an ET tube, LMA, 
or Combitube is placed. The maneuver has also been 
the traditional technique to assist in visualization of the 
vocal cords. Recently, however, this procedure has been 
questioned, and some research  studies seem to indicate 
the procedure may not be as helpful as once thought.   

  31. True 

 The heart pumps out the blood that it receives, and 
it receives that blood by sucking it back via a slight 
negative pressure. When air is blown into a patient’s 
lungs during assisted ventilation, this action creates a 
positive pressure inside the thorax and impairs the 
venous return of blood to the heart. In patients with 
normal circulation, such as in patients undergoing rou-
tine surgical procedures under anesthesia, assisted ven-
tilation usually has very little negative effect on blood 
return to the heart and thus on cardiac output. However, 
in patients with circulatory problems, such as shock, 
dehydration, or cardiac arrest, raising pressure inside 
the thorax through assisted ventilation can dramatically 
decrease venous return and thus greatly decrease car-
diac output, worsening shock.   

  32. False 

 Snoring is associated with a raspy sound on inhalation. 
Stridor is a high-pitched sound heard on exhalation. 

When stridor is heard both on inhalation and exhala-
tion, this suggests a very high grade of obstruction.   

  33. a 

 Oxygen, carbon dioxide, nitrogen, and other gases 
 diffuse across the alveolar membrane.   

  34. a 

 During resuscitation, gastric distention, positive pres-
sure ventilations, and chest compression all increase the 
pressure in the chest cavity. This can inhibit venous 
return and therefore circulation.   

  35. c 

 Since activated charcoal is designed to absorb certain 
toxins in the gastrointestinal (GI) tract, it must there-
fore reach the GI tract. IV administration would not 
be ordered, and PR administration would have limited 
effect since the majority of absorption would have 
occurred by the time the substance reaches the rectal 
area. Oral, nasogastric, and orogastric tube administra-
tions are the most common routes. The patient in this 
scenario had a progressively diminishing level of 
consciousness and would therefore be at risk for aspi-
rating the thick charcoal slurry. Nasogastric tube 
administration, if allowed, would be the most appro-
priate in this situation and would likely be accompa-
nied by an order for intubation (in order to secure the 
airway).             



 Shock Overview 

Are You Ready?       
Myra Acevito and her husband Julio are 15 minutes 
away from landing at Los Angeles International Air-
port (LAX) and have been sitting in fi rst class for the 
past 12 hours. Myra and her husband are getting back 
from a trip where they celebrated their 15th wedding 
anniversary. Julio starts to notice that Myra, age 42, is 
becoming agitated, but he doesn’t worry too much 
about it. She has acted this way before when she has 
not been able to smoke for an extended period of 
time. 

 All of a sudden, Myra grabs Julio’s arm and says 
that she has chest pain and she can’t breathe. She 
becomes acutely pale, begins to sweat profusely, and 
appears profoundly short of breath. Julio stands up 
and looks for the fl ight attendant. Myra has no history 
of cardiac or respiratory problems.

    1. What is your general impression of the patient? 

 

 

   

  2. Is the patient in shock? 

  

 

    

  3. If the patient is in shock, what type of shock is 
she likely experiencing? 

  

 

    

  4. If the patient is in shock, what is the probable 
cause of her shock? 

 

 

       

Active Learning

 1.   Causes of Shock  

 List at least two causes for each of the following 
types of shock:

Type of Shock Causes

Hypovolemic shock 

(hemorrhagic)

Hypovolemic shock 

(nonhemorrhagic)

Distributive shock

Cardiogenic shock

Obstructive shock

Metabolic shock

13

142

13
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   2. How Shocking!   

 Shock is a syndrome, that is, a group of symptoms 
that occur together. Shock can result from a variety 
of mechanisms, which can be confusing. Let’s try 
the following series of exercises to help differenti-
ate the causes of shock. 

Hypovolemic shock:  You will need the following 
items:

•    Three 1-quart resealable plastic storage bags 
(such as Ziploc® bags)   

•  A 1-gallon resealable plastic storage bag   

•  A sharp needle able to make a small hole in 
the bags   

•  Red food dye or Kool-Aid   

•  Water source   

•  A measuring cup   

•  A quarter cup of cereal, like corn fl akes    

 First, fi ll one of the 1-quart plastic bags about four-
fi fths full. Add red dye to the mixture until the 
fl uid becomes a noticeable red color, without mak-
ing it so dark that you cannot see through it. After 
you have injected the dye, seal the bag. Hold the 
entire apparatus over a sink or garbage bag. Imag-
ine now that this bag represents the vasculature, 
and the fl uid represents blood. If you fi lled the bag 
correctly, it should be nearly full. Resist the temp-
tation to use it as a water balloon! 
  Now, poke a small hole in the bottom of the 
bag. What happens? What does this represent? 
Poke another small hole, and another, until you 
have 5 or 6 holes. What is happening, both to the 
fl uid as well as the bag? As the experiment con-
tinues, you can imagine that the “vasculature” is 
changing. In fact, “shock” is setting in. What kind 
of shock does this represent? 
  Let the experiment continue for 10 minutes. 
During this time, fi ll the measuring cup with water. 
Carefully open the seal about 1 inch and begin to 
pour the clear water into the bag. What does this 
represent? As you add the fl uid, note the color of 
the water. What is happening to it? What does this 
change represent and how might it affect the 
patient? 
  If you let the experiment continue for another 
10 minutes and refi ll the bag with another cup of 
water, what would be the color of the fl uid then? 
  Take another 1-quart bag and fi ll it halfway 
with the corn fl akes. Add water until it is nearly 
full. Do not add red dye. Seal the bag. This mix-
ture represents blood in the vasculature, with the 
water representing plasma and the corn fl akes 
representing red blood cells (RBCs). Like the pre-
vious experiment, poke several small holes at the 

bottom of the bag. As the fl uid drains, imagine 
how this relates to the body’s vasculature again. 
What condition does this represent now? What 
is happening to the relative concentration of corn 
fl akes? 
  Let the experiment continue for 10 minutes. 
In the meantime, fi ll the measuring cup with 
water. Carefully open the seal about 1 inch and 
begin to pour the clear water into the bag. What 
does this represent? What is happening to the 
concentration of corn fl akes? Compare your fi nd-
ings to the fi rst experiment. In which situation 
does refi lling the bag with water bring it back to 
its original condition? 
  Finally, fi ll the third 1-quart bag with water. 
This time, though, pour that amount of water into 
the 1-gallon bag. Seal the 1-gallon bag and observe 
your results. If the bags represent the vasculature, 
what just happened? What kind of “shock” did 
you just create? 
  For a discussion of this exercise, see the answer 
section of this chapter.      

  Distributive shock:  There are two key physiologic 
responses associated with distributive shock that 
we can demonstrate: increased blood vessel per-
meability and the effects of vasodilation. 
  To demonstrate increased blood vessel perme-
ability, take a long, slender balloon and stretch it 
out several times. Once the balloon is stretched 
out, take the tip of a permanent marker that has a 
relatively fi ne point and make multiple fi ne marks 
approximately one-quarter to one-half inch apart. 
By the time you are fi nished you should have mul-
tiple dots located along the length of the balloon. 
Turn the balloon slightly and repeat the process 
along the length of the balloon until there are dots 
spaced along the surface of the balloon. Attach the 
balloon to a faucet and fi ll it just enough to give 
shape to the balloon. This is a simulated blood 
vessel, and the dots on the balloon signify closed 
pores on the vessel surface. When the pores are 
closed, the amount of fl uid that can cross the ves-
sel wall is negligible. 
  Now, imagine that the patient is suffering from 
some form of distributive shock (e.g., anaphylactic 
or septic). The body’s natural response to this type 
of shock is increased blood vessel size (dilation) 
and increased permeability. Add enough water to 
the balloon to at least double the diameter of the 
balloon and then pinch off the opening of the bal-
loon. You will notice that the size of the dots 
(pores) increases. With the increase in the size of 
the dots (pores) comes an increase in their perme-
ability. The diameter of the blood vessels increases 
as well. 
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  Now, instead of adding more water, blow air 
into the balloon. As you add more air to the bal-
loon, you will notice that the water is no longer 
occupying the entire area of the blood vessels. The 
combination of increased permeability (fl uid shift-
ing out of the blood vessel) and increased vessel 
diameter results in a container that holds a smaller 
and smaller relative fl uid volume.      

You Are There: Reality-Based Cases 

    Case 1  (continuation of chapter opener)  

 You awaken to the sound of the fl ight attendant 
announcing that the captain has turned on the fasten 
seat belt sign and you are beginning your descent into 
Los Angeles International Airport. You rub your eyes 
and stretch as you slowly awaken. Before you fi nish 
your stretch, the fl ight attendant comes back on the 
intercom and requests that any medical personnel 
identify themselves by pressing the fl ight attendant 
button in the overhead panel. 

 You press the button and almost immediately the 
fl ight attendant appears in the aisle next to your seat 
and asks what type of medical training you have. You 
tell her that you are a paramedic, and she asks if you 
will take a look at the woman in 2B, who appears to 
be having diffi culty breathing. 

 As you approach Mrs. Acevito, you note that she 
appears profoundly short of breath and extremely anx-
ious. A fl ight attendant has placed her on high-fl ow 
oxygen via face mask. Her husband states that she has 
never had any breathing problems before, nor has she 
had any cardiac conditions. A fl ight attendant pro-
duces a surprisingly extensive medical kit and places 
it by your side. 

 Myra is a 42-year-old woman who appears slightly 
overweight. Her husband tells you that she has high 
blood pressure and smokes a pack and a half of ciga-
rettes per day. She takes medications for high blood 
pressure, type 2 diabetes, and high cholesterol, and 
she takes birth control pills. 

 You listen to the patient’s lungs, which are clear, 
but note that she is very tachypneic and appears to 
have very shallow respirations. Her radial pulses are 
barely palpable, and her auscultated blood pressure is 
80/70 with a heart rate of 130. You attach her to an 
automated external defi brillator (AED) and note that 
she is in sinus tachycardia. She has jugular venous 
distention without peripheral edema. There is a pulse 
oximeter that you apply and discover that she has an 
O 2  saturation of 87%. You ask the patient to nod if 

she is having sharp chest pain. She nods in an affi rma-
tive manner.   

1. With further information and a set of vital signs, 
what is your general impression? 

    

 2. What is your fi rst priority in caring for Myra? 

   

 3. How will you address the hypotension, tachycar-
dia, and hypoxia? 

   

 4. What is the defi nitive treatment for this patient, 
and how can you best ensure that the patient 
receives this treatment? 

      

Test Yourself

1. When treating a pediatric patient who is in shock, 
what is the most important thing to remember in 
order to prevent serious complications?

a. Pulse, respiration, and blood pressure vary 
with age.   

b. Dehydration can quickly lead to hypovolemic 
shock.   

c. Children may not be able to communicate 
their complaints effectively.   

d. Children appear normal until they are in pro-
found shock.      

2. In the expanded acronym for treating shock, 
ABCDE, D and E stand for  and 

.   

3. What three components are necessary to maintain 
homeostasis? 
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    4. A 74-year-old male fell from an extension ladder 
while cleaning the gutters. He complains about 
pain in his left hip. When you ask about his 
medical history, he tells you that he is taking 
propranolol to control his hypertension. While 
examining him, you notice his respiration rate is 
steadily increasing, his pelvis is sensitive to pal-
pation, and his heart rate is 68. You should be 
most concerned about

    a. hypovolemic shock.   

  b. cardiogenic shock.   

  c. pain control.   

  d. metabolic shock.      

  5. The vital sign that most distinguishes compen-
sated from decompensated shock is

    a. heart rate.   

  b. respiration rate.   

  c. skin temperature.   

  d. blood pressure.      

  6. Cardiac output is equal to

    a. stroke volume times heart rate.   

  b. blood pressure times systemic vascular resis-
tance.   

  c. heart rate times blood pressure.   

  d. systemic vascular resistance times stroke 
volume.      

  7. A patient with  is least likely to 
need IV fl uid boluses.

    a. emesis   

  b. gastrointestinal bleeding   

  c. an E. coli infection   

  d. acute myocardial infarction      

  8. Why is oxygen support a crucial element of shock 
treatment? 

 

 

    9. What are the primary differences between com-
pensated and decompensated shock? 

 

     

  10. Which of these is not a primary controller of the 
heart and blood vessels?

    a. Sympathetic nervous system   

  b. Parasympathetic nervous system   

  c. Immune system   

  d. Endocrine system      

  11. A 40-year-old female is unconscious. Her vital 
signs are HR of 148, RR of 32, and BP of 90/48. 
Her skin is cold and cyanotic. She is most likely 
in which stage of shock?

    a. Irreversible shock   

  b. Compensated shock   

  c. Reversible shock   

  d. Decompensated shock      

  12. Shock progresses from the decompensated stage to 
the compensated stage, and fi nally to the irrevers-
ible stage.

   True   

 False      

  13. Shock is best defi ned as

    a. inadequate perfusion of oxygen and glucose to 
body tissue.   

  b. a systemic failure of internal organs.   

  c. severe blood loss.   

  d. overcompensation of the body’s self-preservation 
techniques.      

  14. The difference between systolic and diastolic 
blood pressure is the

    a. pressure index.   

  b. point pressure.   

  c. pulse pressure.   

  d. pressure window.      

  15. In addition to vital signs, what are some indica-
tions of hypovolemic shock? 

 

   

  16. Patients experiencing nontraumatic hypotension 
have a greater mortality rate than those who are 
not.

   True   

 False      

  17. Anaerobic metabolism can lead to

    a. hypoglycemia.   

  b. acidosis.   

  c. anemia.   

  d. alkalosis.      

  18. Treatment of shock in the prehospital setting cen-
ters on airway management, oxygen administra-
tion, hemodynamic support, and rapid transport 
to an emergency care facility.

   True   

 False      
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19. The stages of shock are

a. compensated, irreversible, and decompensated.   

 b. irreversible, compensated, and reversible.   

 c. decompensated, reversible, and irreversible.   

 d. reversible, decompensated, and compensated.      

 20. Overall, patients who suffer from shock have a 
mortality rate of roughly

    a. 5%   

  b. 1%   

  c. 45%   

 d. 20%      

21. What are the problems caused by anaerobic metab-
olism? 

   

 22. Why might you not want to administer fl uids to a 
patient in shock? 

   

 23. Which of the following could lead to hypovolemic 
shock?

    a. Vomiting   

 b. Pulmonary embolism   

 c. Acute myocardial infarction   

 d. Cerebrovascular accident      

  24. When might you treat a patient for shock, even if the 
patient does not display classic shock symptoms? 

    

25. Name three factors that could impact a patient’s 
response to shock. 

       

Need to Know

   The following represent the Key Objectives of 
Chapter 13:

1. Explain the state of homeostasis and what happens 
when the body’s homeostatic mechanisms fail. 

 The never-ending attempt to maintain homeostasis 
is a main theme found in any discussion surround-

ing the topic of shock. The principles of homeo-
stasis and negative feedback can be understood by 
the analogy of a home heating system ( Figure 13-1 ). 
When you set your thermostat at a specifi c 
temperature, you are establishing the set point. 
When the room becomes too cold or too warm, a 
temperature-sensitive switch in the thermostat 
turns the furnace on or off accordingly. In the lat-
ter  situation, the temperature rises until it is above 
the set point; then, the switch breaks the circuit 
and turns off the furnace. This process represents 
a negative-feedback mechanism that restores the 
temperature to the set point.  
   The homeostatic mechanisms needed to prevent 
shock include an intact and functioning heart and 
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FIGURE 13-1 Negative Feedback in a Home Heating 

System. (a) The negative-feedback loop that maintains 

room temperature. (b) Fluctuation of room temperature 

around the thermostatic set point.
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circulatory system and an adequate blood volume 
that contains the vital nutrients necessary for cel-
lular life (e.g., oxygen and glucose). When all the 
mechanisms are functioning properly and the cells 
and tissues of the body are well perfused and func-
tioning optimally, they are said to be functioning 
under aerobic metabolism (metabolism with ade-
quate oxygen and fuel). The sympathetic and 
parasympathetic nervous systems, along with the 
endocrine system, provide control over the heart and 
blood vessels in maintaining homeostatic balance. It 
is when these homeostatic mechanisms fail and the 
tissues and the cells of the body are not perfused 
adequately (i.e., they do not receive the oxygen and 
glucose that they need) that a state of shock exists. 
  When the tissues and cells do not get the fuel 
they need for cellular metabolism (energy produc-
tion), they begin to function in an anaerobic state. 
Anaerobic metabolism is a cell’s attempt to keep 
alive when it no longer receives the fuel needed 
to stay alive. It is during this type of metabolism 
that the cells of the body begin to produce lactic 
acid and other waste products. Anaerobic metabo-
lism has a very detrimental effect on the cells of 
the body and the human organism as a whole. 
  Shock is a state that the body cannot maintain 
for an indefi nite period of time. If shock is left 
untreated, it can lead to irreversible organ failure 
and ultimately death. It is crucial that the paramedic 
be able to quickly recognize and treat the signs and 
symptoms of shock.   

2. Describe the presentation of shock, including its 
three stages. 

 The manner in which patients present with shock 
(otherwise known as hypoperfusion) has some com-
mon threads, but not all patients present with the 
classic signs and symptoms. Because the body can 
do such a good job of trying to compensate for 
shock, the paramedic must not only treat obvious 
signs and symptoms, but also treat patients based 
on history and mechanisms when appropriate. A 
normal set of vital signs does not rule out the pres-
ence of shock. 
  Shock tends to progress through three distinct 
stages:

1.  Compensated shock . Compensatory mecha-
nisms attempt to protect the body by trying to 
normalize blood, oxygen, and glucose delivery 
to the tissues and cells of the body.   

2.  Decompensated shock . The point at which the 
compensatory mechanisms begin to fail. Deliv-
ery of blood, oxygen, and glucose to the cells 
of the body is interrupted.   

3.  Irreversible shock . The point at which resusci-
tative efforts are likely to fail due to the pro-
gression of damage to the body.      

3. Describe how to provide care to patients experi-
encing shock. 

 The treatment of the shock patient begins with the 
recognition of shock or a history or mechanism 
that strongly suggests that shock may be present. 
The second most important fact to recognize is 
that the treatment of shock is best accomplished 
in the hospital setting and that rapid transport to 
an appropriate facility is essential. This is not to 
say that there is nothing that the paramedic can 
do to help treat shock.     

  The prehospital treatment of shock brings us 
back to the ABCs:

   • Airway management with basic or advanced 
adjuncts.   

 • Breathing support with ventilatory assistance 
if needed and administration of supplemental 
oxygen.   

•  Circulatory (hemodynamic) support through 
prevention of fl uid loss and cautious fl uid 
replacement (when indicated).    

 Specifi c treatment for shock varies based on 
the type of shock and the presenting signs and 
symptoms.

  •  Hypovolemic shock: typically treated 
with crystalloid fl uid and/or blood transfu-
sions (usually administered in the hospital set-
ting).   

 • Distributive shock (related to atypical vascular 
tone:

웇  Anaphylactic—epinephrine, crystalloid IV 
fl uids, antihistamines, bronchodilators, and 
possibly steroids.   

웇  Neurogenic—crystalloid IV solution and, if 
necessary, dopamine or another vasopres-
sor.   

웇 Septic—similar to neurogenic shock.      
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 • Cardiogenic shock:

웇 Small fl uid boluses in the absence of pul-
monary edema.   

웇 Control of rate-related conditions         

쐍  Bradycardia—transcutaneous pacemaker 
or pharmacologic interventions such as 
atropine sulfate.   

쐍  Tachycardia—vagal maneuvers, synchro-
nized cardioversion, or pharmacologic 
interventions such as adenosine, beta-
blockers, and antiarrhythmics.   

웇  Administration of vasopressors and inotropic 
agents (e.g., dopamine and dobutamine).

•    Obstructive shock:

쐍    Tension pneumothorax—pleural decom-
pression ( Figure 13-2 ).  

쐍     Pericardial tamponade—pericardiocente-
sis ( Figure 13-3 ).  

                Need to Do 

 The following skills are explained and illustrated 
in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying 
DVD:           

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Orthostatic Vital 
Signs 

29 – DVD 29 – DVD

Intravenous 
Access 

42 – Appendix 
A and DVD 

42 – Chapter 
16 and DVD

Bleeding Control 
and Shock

66 – DVD 66 – DVD

MAST/PASG 
Application 

81 – DVD N/A

NREMT Bleeding 
Control/Shock 
Management

94 – DVD N/A

Connections   

   Hemorrhagic shock is discussed in more detail 
in the following textbook chapters: Chapter 19, 
Hemorrhage and Hemorrhagic Shock; Chapter 29, 
Cardiology; Chapter 31, Endocrine, Electro-
lytes, and Acid/Base; Chapter 34, Gastro-
enterology; and Chapter 41, Obstetrics and
Gynecology.   

  Distributive shock is covered in more detail in 
the following textbook chapters: Chapter 23, 
Spinal Trauma; Chapter 30, Neurology; Chapter 
32, Allergies and Anaphylaxis; Chapter 33, 
Infectious and Communicable Diseases; and 
Chapter 35, Toxicology.   

   Cardiogenic shock is further discussed in Chap-
ter 29, Cardiology, in the textbook.   

   Obstructive shock is covered in more detail in 
the following textbook chapters: Chapter 21, 
Thoracic Trauma; Chapter 28, Pulmonary; and 
Chapter 29, Cardiology.   

   Metabolic shock is discussed in more detail in 
Chapter 35, Toxicology, in the textbook.   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

FIGURE 13-3 Pericardiocentesis.

FIGURE 13-2 Pleural decompression.
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Street Secrets     
 ᔢ  Rapid Transport  Despite our abilities as para-

medics to address some of the basic needs of 
patients with shock, shock is best treated in the 
hospital setting. An overall goal to rapidly pack-
age and transport patients in shock should be at 
the top of the paramedic’s priority list. Other 
than securing the cervical spine and establishing 
a patent airway in patients who are unable to 
maintain their own airway, the paramedic should 
perform all treatments for shock patients en route 
to the hospital.     

The Drug Box

0.9% sodium chloride: A crystalloid isotonic IV solu-
tion that is used for volume replacement for patients 
in various types of shock. 

Lactated Ringer’s solution: A crystalloid isotonic IV 
solution that is used for volume replacement for 
patients in various types of shock. 

Epinephrine:  A vasopressor with alpha and beta prop-
erties that is the drug of choice in the management of 
anaphylactic shock. 

  Dopamine (Intropin): A vasopressor that is useful in 
treating various types of shock, including cardiogenic 
and distributive shock. 

  Dobutamine (Dobutrex): A vasopressor that is useful 
in treating cardiogenic shock, particularly when it is 
accompanied by congestive heart failure (CHF) and 
pulmonary edema, due to its positive inotropic 
effects.     

 Answers   

 Are You Ready?   

 1. The patient is critically ill. She has profound shortness 
of breath and complains of chest pain. She has cutane-
ous signs of shock.   

  2. Yes. The patient’s presentation strongly suggests that 
she is experiencing compromised oxygenation. She is 
anxious, severely dyspneic, pale, and diaphoretic. Myra 
is a 42-year-old woman who smokes cigarettes and has 
been sedentary during her 12-hour fl ight.   

  3. A reasonable general impression would be obstructive 
shock.   

4. Pulmonary embolism     

 Active Learning   

  1.        

Type of Shock Causes

Hypovolemic shock 

(hemorrhagic)

Trauma

Gastrointestinal bleeding

Vaginal bleeding

Ruptured abdominal aortic 

aneurysm

•

•

•

•

Hypovolemic shock 

(nonhemorrhagic)

Gastrointestinal losses (e.g., 

vomiting and diarrhea)

Insensible losses (e.g., burns)

Sequestration (e.g., ascites)

•

•

•

Distributive shock Sepsis

Anaphylaxis

Spinal cord injury

•

•

•

Cardiogenic shock Acute myocardial infarction

Dysrhythmias (e.g., ventricular 

tachycardia and atrial fi brillation)

Overdose (e.g., beta-blocker or 

calcium channel blocker)

•

•

•

Obstructive shock Pulmonary embolism

Cardiac tamponade

•

•

Metabolic shock Carbon monoxide poisoning

Hydrogen cyanide poisoning

Hydrogen sulfi de poisoning

•

•

•

2.    

    The fi rst part of this experiment demonstrates what 
happens when the vasculature is injured and blood 
begins to leak out of the system. As the fl uid leaves the 
bag, the bag begins to collapse, much like the body’s 
blood vessels. We can attempt to the “refi ll” the bag 
with a volume expander such as water, and in fact it 
does refi ll. But, did you notice that the red color of the 
water slowly became lighter, more pink? That is because 
you are diluting the “blood,” as would happen inside 
the body when we use volume expanders such as lac-
tated Ringer’s or normal saline. 

    The second experiment should have taught you the 
difference between shock caused by hemorrhagia (the 
fi rst experiment) and dehydration. In the second exper-
iment, did you recognize that providing replacement 
fl uid in this case would be helpful? You may have also 
considered this to be a form of anaphylactic or septic 
shock, where the vessel walls become more permeable 
to fl uid. In either condition, plasma shifts from inside 
the blood vessels into the interstitial space while the red 
blood cells remain inside, just as in a state of dehydra-
tion. This is why fl uid resuscitation would be very help-
ful in either of these cases. 

    The third experiment should have clued you into a 
form of distributive shock. The container suddenly 
became much larger when you poured the fl uid from 
the 1-quart bag to the 1-gallon bag. This represents a 
dilation of the vasculature, a condition associated with 
anaphylaxis, sepsis, or neurogenic shock.           



150 Part 2 Foundations of Communication, Assessment, and Critical Care

You Are There: Reality-Based Cases  

 Case 1   

  1. The primary survey and vital signs, combined with the 
initial information conveyed by the patient’s husband, 
confi rm that the patient is critically ill.   

  2. The fi rst priority in caring for this patient is similar to 
the priorities for any patient: protecting and supple-
menting (where needed) the patient’s airway, breathing, 
and circulation.   

  3. Because there is no guarantee that the cause of the 
patient’s condition is a pulmonary embolism or that 
the patient is in obstructive shock (as opposed to any 
other form of shock), you should treat the patient’s 
hypotension in the same manner in which you would 
treat any patient who is in shock of an unknown etiol-
ogy. First, place the patient on high-fl ow oxygen, 
because breathing comes before circulation (Myra has 
already been placed on O 2  via face mask). Since the 
patient has an O 2  saturation of 87% on this concentra-
tion of O 2  and her respirations are fast and shallow, 
you should consider tracking the patient’s ventilations 
(respirations) with a bag-mask device and, if needed, a 
BLS airway adjunct if the patient can tolerate one. 
Whatever the means, you need to be sure that the 
patient has a patent airway and is receiving adequate 
oxygenation and ventilation. The tachycardia is likely 
a result of the hypoxia or hypotension, but keep your 
mind open to the fact that the tachycardia, although 
highly unlikely at a rate of 130, may be the cause of 
the hypotension and respiratory distress. 

   The next step in the process of caring for this patient 
should address her hypotension; as with most of the 
treatment that we provide patients, the care should 
progress from the least invasive treatments to the most 
invasive treatments. First determine if the patient is 
in a position that optimizes perfusion. If not, should 
you place the patient in such a position, or would that 
have a negative effect on the patient’s airway or breath-
ing? If it would negatively impact the patient’s airway 
or breathing, is there some position that the patient 
could be placed in that would partially address and 
have no negative impact on the airway, breathing, or 
circulation? It is likely that if you change the position 
of the patient and that makes the patient uncomfort-
able or exacerbates the dyspnea, the patient will let 
you know. 

   An IV containing an isotonic crystalloid solution would 
also be appropriate for this situation. Once you establish 
an IV, you can consider small fl uid boluses to see if that 
has any impact on the blood pressure or the heart rate. 
If repeated fl uid boluses have no effect on the blood 
pressure, consider the administration of a vasopressor 
such as a dopamine drip, which you should titrate to 
effect (a systolic blood pressure of 100 or more).   

  4. If in fact a pulmonary embolism is causing obstructive 
shock, the patient needs hospitalization, heparinization 
and/or thrombolysis. In your setting, the best thing that 
you can do is to ensure that transportation is standing 

by when you get off of the plane. Have the fl ight atten-
dant notify the captain to have transportation standing 
by for the patient when you arrive at LAX. In the mean-
time, continue your supportive care and if possible 
mentally perform a thrombolytic checklist so that you 
have the information ready when you turn over care to 
the transporting care provider.      

 Test Yourself   

  1. d 

 Children appear to compensate for a long time, and then 
they quickly decompensate. If the mechanism or history 
leads you to suspect shock, trust your instincts and treat 
for shock. While the other statements are at least par-
tially true (dehydration-induced shock occurs primarily 
in infants), forgetting them is less likely to lead to a 
life-threatening situation than assuming a child is not at 
risk for shock until the child presents with severe symp-
toms.   

  2. Delivery, endpoint 

  Delivery  means ensuring adequate oxygen delivery, and 
 endpoint  means achieving the endpoints of a successful 
resuscitation. Although a patient in shock may be able 
to draw oxygen into the lungs, the oxygen may not be 
reaching the cells (inadequate delivery). The normal 
endpoints in resuscitation from shock, as measured in 
the fi eld setting, are normal blood pressure and heart 
rate. Urine output can also serve as an endpoint, but it 
is rarely monitored in the fi eld.   

  3. Adequate cardiac function (pump), appropriate vascular 
tone (container), and adequate blood volume. 

 If any of these components fail, shock may result. Know-
ing which component failed may affect your treatment 
of the patient. For example, you are more likely to 
administer inotropic drugs to a patient with inadequate 
cardiac function than you are to a patient with insuffi -
cient blood volume.   

  4. a 

 You must be highly suspicious when evaluating geriat-
ric patients for signs of shock, as they often fail to mount 
an appropriate physiological response. This, combined 
with the fact that he is taking propranolol (a beta-
blocker, which may prevent tachycardia), means that 
the patient is less likely to display symptoms. As there 
is no other cause evident, the increase in respirations 
should be assumed to be shock. The most likely cause 
of shock in this scenario is internal hemorrhage caused 
by the fall (a form of hypovolemic shock).   

  5. d 

 During the compensated stage of shock, the body is 
often able to respond to shock in a manner that main-
tains or elevates blood pressure. However, these 
responses fail when entering decompensated shock, and 
blood pressure will fall dramatically.   

  6. a 

 Cardiac output is the total amount of blood pumped by 
the heart in a minute, and it equals the heart rate times 
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the stroke volume. Stroke volume is also one of the fac-
tors that determines blood pressure (along with systemic 
vascular resistance). If a patient goes into shock, his or 
her body may attempt to raise cardiac output to main-
tain blood pressure.   

  7. d 

 Acute myocardial infarction and other forms of cardio-
genic shock result in a failure of the heart to adequately 
circulate blood (a broken “pump”), not in an absolute 
loss of fl uid or a relative loss (increased “container” 
size). As such, adding more fl uid to a system is not as 
useful, and indeed may cause more harm than good.   

  8. A patient who is in shock has an insuffi cient perfusion 
of oxygen to meet the metabolic demands of the body. 
The objective of initial therapy is to maximize the oxy-
gen concentration in the blood in order to maximize 
oxygen delivery to tissues. 

 All patients in shock should, at a minimum, be placed 
on 15 liters of oxygen using a non-rebreather face mask. 
If respiratory failure has occurred or is perceived to be 
imminent, oxygenation and ventilation should be pro-
vided using a bag-mask and a basic airway or a more 
invasive airway such as an endotracheal tube.   

  9. During compensated shock, the patient’s body attempts 
to correct physiological imbalances. For example, the 
heart rate may rise to increase cardiac output, blood 
may divert from the extremities to feed the heart and 
brain, and the respiration rate will increase to intake 
more oxygen and expel carbon dioxide. When the body 
is no longer able to mount an effective resistance, the 
patient enters the decompensated stage. Blood pressure 
drops, the mental state degenerates, and the blood’s pH 
falls (acidosis occurs).   

  10. c 

 The sympathetic, parasympathetic, and endocrine 
 systems work together to control the heart and blood 
vessels. In a shock situation, they will cause an 
increased heart rate and vasoconstriction because the 
sympathetic system overrides much of the parasympa-
thetic system.   

  11. d 

 The patient’s hypotension and altered mental status 
 suggest that she is in the decompensated phase of shock. 
However, the elevated pulse and respiration rates 
 indicate that she probably has not yet reached the irre-
versible stage.   

  12. False 

 The proper order of stages is compensated, decompen-
sated, and irreversible.   

  13. a 

 Shock (or hypoperfusion) is a state of inadequate tissue 
perfusion with reduced amounts of oxygen and glucose 
being delivered to the body cells and tissues. Shock is 
a common clinical problem encountered by paramed-
ics, and it requires rapid recognition and appropriate 
treatment.   

  14. c 

 The difference between the systolic and diastolic blood 
pressure is the pulse pressure. It is this change in pres-
sure that you feel when palpating a patient’s pulse. A 
decreasing pulse pressure is a potential sign of shock.   

  15. Other signs of hypovolemic shock include pale cool 
skin, sweating, altered mental status, weak peripheral 
pulse, and poor capillary refi ll rate. Many of these 
signs are common to all forms of shock, though patients 
in distributive shock usually have warm skin rather 
than cool.   

  16. True 

 In a large clinical study of out-of-hospital hypotension, 
investigators found that nontraumatic hypotension was 
associated with a signifi cantly higher rate of in-hospital 
mortality. In this study, a single episode of hypotension 
prior to hospital arrival conferred a 26%–32% in-
hospital mortality rate, whereas those patients who 
were never hypotensive had in-hospital mortality rates 
ranging from 8% to 11%. Do not wait until you observe 
vital signs deteriorating to begin aggressive interven-
tion if the patient seems at risk of hypotension.   

  17. b 

 Anaerobic metabolism overproduces the waste product 
lactic acid. As lactic acid concentrations rise in the 
cells, the lactate diffuses across cell walls and into the 
blood, resulting in increased systemic acidosis. Acidosis 
contributes to organ impairment, and if left untreated, 
organ failure and death.   

  18. True 

 Prehospital airway management includes providing oxy-
gen and ventilatory support in an effort to maximize the 
concentration of oxygen in blood in order to improve 
the oxygen supply to tissues. Hemodynamic support is 
primarily provided by infusion of crystalloid solutions, 
namely, isotonic saline. Transport follows the standard 
procedures.   

  19. a 

 The three stages of shock are compensated, where the 
body compensates and maintains near-normal blood 
fl ow; decompensated, where the body is unable to com-
pensate; and irreversible, where the organs are too dam-
aged to recover.   

  20. d 

 Overall, shock has an estimated mortality rate of roughly 
20%, but some specifi c forms of shock have a much 
higher mortality rate. For example, approximately 
60%–90% of patients who have cardiogenic shock and 
30%–40% of those with septic shock die within 1 
month of the onset of shock.   

  21. Anaerobic metabolism produces less energy than aero-
bic metabolism, and it also produces more lactic acid. 
Anaerobic metabolism only produces 5%–10% as much 
ATP (adenosine triphosphate). The overproduction of 
lactic acid can lead to acidosis, which in turn leads to 
further organ impairment. 
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 During shock, if the body’s mitochondria do not receive 
enough oxygen, they will shift to produce ATP through 
anaerobic (without oxygen) metabolism. The alterations 
associated with anaerobic metabolism and lactic acido-
sis result in organ impairment if left untreated. Organ 
impairment is followed by organ failure and death.   

  22. Fluids may not always benefi t a patient in shock. When 
the cause of shock is unrelated to blood volume (during 
cardiogenic shock, for example), additional fl uid may 
lead to serious complications such as pulmonary edema. 
In a patient suffering from hemorrhagic shock, excess 
fl uid can lead to the dislodging of blood clots and addi-
tional bleeding or hemodilution. 

 Work closely with your medical director to keep abreast 
of any updates regarding fl uid resuscitation.   

  23. a 

 Hypovolemic shock is caused by a decreased vascular 
fl uid volume and is divided into hemorrhagic and non-
hemorrhagic shock. Vomiting is a potential cause of 
nonhemorrhagic shock. Other forms of nonhemorrhagic 
hypovolemic shock include insensible losses (such as 
fever in an infant, or the result of burn trauma) and 
sequestration (or third spacing) of fl uids.   

  24. You should assume a patient is in shock if the situation 
suggests it. The most obvious example is if a patient has 
lost blood through hemorrhage. This is especially true 
if there are factors that might suppress symptoms, such 
as the patient’s age or certain medications. 

 For example, a geriatric patient who is taking beta-
blockers is less likely to develop tachycardia. Also, 
 children are capable of maintaining a normal appear-
ance for a long time during compensated shock.   

  25. Factors include age, medications, comorbid factors, 
ambient and body temperature, and recreational drug 
use. 

 Pediatric patients may appear normal for a while and 
then have a precipitous drop in their condition, while 
signs of shock may be subtle in geriatric patients. Some 
medications (such as beta-blockers or calcium channel 
blockers) can mask symptoms of shock, while others 
(such as diuretics) may decrease fl uid levels. Many 
 illnesses also deplete fl uids through vomiting or 
 diarrhea.              
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 1. If you were the paramedic, what would you do 
fi rst to assess this situation? 

 

 

   

2. What details do you observe that are of real con-
cern to you at this point? 

 

 

 

Active Learning

   1. The Right “Mime-Set” for Physical Assessment 

 Because it is tempting to “voice-assess” simulated 
patients during practice sessions, try this exercise. 
Work in a group of three. The fi rst student is the 
paramedic, the second is the victim, and the third 
is the evaluator.  

•  The victim decides what complaint he or she 
will present to the paramedic, such as shortness 
of breath, abdominal pain, or cervical spine 
pain. Try using one of the skill sheets that 
describes a specifi c assessment method (located 
in Appendix A at the back of this book and on 
the student DVD.)   

•  The victim begins to play the part. The para-
medic begins to assess the victim,  but  here is 
the trick: the paramedic cannot speak! The 
paramedic must demonstrate the appropriate 
assessment using only his or her actions.   

•  Using the skill sheet, if available, the evaluator 
checks off the assessment steps as they are 
completed.      

Are You Ready?

“Lisa, be careful! You’re really close to the stairs,” 
John warned. They were hanging posters in the hall-
way of the biology building for next week’s concert, 
and Lisa wanted to hang the last one just above the 
stairway. “No worries,” Lisa replied as she started to 
ascend the ladder they were using. “Can you get the 
tape gun? I left it by the last poster we put up.” She 
pointed down the hallway. John turned and went 
down the hallway to retrieve it; just as he reached the 
end of the hallway, he heard a sickening crashing 
sound. He ran back to the stairway and saw Lisa lying 
at the bottom of the stairwell. She was not moving. 
“Somebody call 9-1-1!” John shouted as he made his 
way down the stairs. 

 As the EMS crew approached the patient they could 
see that the patient was “sick.” She was lying at the 
bottom of a long stairwell; a pool of blood had formed 
on the fl oor behind her head. Her eyes were closed, and 
snoring respirations could be heard on approach. John 
was kneeling beside her and turned to the crew to give 
a quick description of what happened.  

Patient Assessment
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  2. A Man (or Woman) of Few Words 

 Work with two or more classmates. One person 
in the group chooses a specifi c complaint or dis-
ease process, for example, diabetic ketoacidosis. 
(That person may have to do some research on 
the condition in order to become familiar with 
it.) One at a time, each of you gets to ask one 
question of the patient, who may only respond 
with simple yes or no answers. If you believe that 
you have the diagnosis, raise your hand and state 
the answer. The patient will then either agree 
with your response, and you win, or disagree, 
and you lose. If you guessed wrong, you must 
drop out of the game. The game continues until 
someone gives the right answer or all guess 
wrong. Repeat the game with another student 
playing the patient.     

You Are There: Reality-Based Cases  
 Case 1     

 A 60-year-old man fell off a ladder while trying to 
clean the gutters of his home. As you arrive, you 
notice the scene depicted in the photo to the right.   

1. What should you do fi rst? 

 

 

 

 You and your crew bring your equipment as you make 
your way toward the side of the house.   

2. Identify two facts about the scene that could play 
a part in the patient’s presentation? 

 

 

 One of your crew members secures any hazards that 
are present, allowing you to approach the patient. 
Another crew member kneels down to manually sta-
bilize the cervical spine.   

3. What should you do now? How would you do 
this? 

 

 

  The patient looks at you as he states, “I’m so 
embarrassed. It was stupid for me to try to hold the 

leaf blower with one hand. Seemed to make sense at 
the moment! I think I broke my ankle.”   

  4. Now that you have established responsiveness, 
what should you do next? Describe your step(s) 
very clearly and completely. 

 

 

 

   You note the following: There are no unusual sounds 
coming from the patient’s airway. His breathing is 
regular, not too fast, and not too slow. His chest 
rises and falls with each breath. There is no bleeding 
that you can see, and his pulse rate feels fast and 
strong.   

  5. How critical is your patient? What would you do 
next in your assessment? 

 

 

 

       Case 2     

 A 56-year-old male began experiencing chest discom-
fort that felt like “burning” while playing the 16th 
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hole at a golf course. Nevertheless he fi nished the full 
18 holes, trying to relieve the sensation with some 
chewable antacids his playing partner had with him. 
He called his wife to pick him up from the club. His 
wife suspected a serious problem and called 9-1-1 to 
have an ambulance take him to the hospital instead. 

 3. What physical examination techniques would be 
helpful to you in obtaining additional relevant 
information? 

 

     

     

Test Yourself

1. What regions of the body are inspected during the 
secondary assessment? 

 

 

 2. The basic approach to patient care can be 
divided into four distinct categories. What are 
they? 

 

 

    3. The standard use of the AVPU scale during the 
primary survey can rapidly identify any patient’s 
level of consciousness.

   True    

 False      

4. List one example of each of the following types 
of standard protective gear available to the 
paramedic.  

•  BSI (body substance isolation) equipment   

•  Respiratory equipment   

•  Outerwear      

5. Which of the following should be determined dur-
ing the scene size-up?  

 a. Nature of illness, working diagnosis, and need 
for additional resources   

  b. Need for additional resources, patient history, 
and need for additional caution   

  c. Nature of illness, patient history, and working 
diagnosis   

 d. Mechanism of injury, nature of illness, and 
need for additional caution      

 6. A patient would  not  immediately be considered 
“sick” if he presented with  

 a. abdominal pain.   

 b. acute scrotal pain.   

 c. unconsciousness.   

 d. a broken ankle.      

 You arrive on scene and begin your evaluation.   

 1. What would you do fi rst? Describe your assessment 
and any initial treatment you might perform. 

 

   

 The patient’s name is Henry Wilcox. He tells you that 
he is not having trouble breathing, but the pain in his 
chest is “incredibly” uncomfortable. He has a regular 
radial pulse.   

  2. What part of your assessment should happen 
next? 
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7. List some of the equipment that may be used to 
gather information during a secondary assessment. 

 

 

    8. What do you need to consider before transporting 
a patient? 

     

 

 9. Your patient is an unconscious woman lying on 
her back. Her respirations are shallow with some 
stridor. You should  

 a. assume there is an upper airway obstruction.   

 b. continue initial assessment looking for signs of 
trauma.   

 c. assume there is a lower airway obstruction.   

 d. obtain an ECG reading and check other vital 
signs.      

 10. An elderly woman is found in a parked car, 
slumped over in her seat unconscious. After a 
rapid primary survey, you should look for all the 
following  except   

 a. needle marks on the abdomen.   

 b. trauma to the tongue.   

 c. medical alert jewelry.   

 d. the condition of her hearing aid.      

 11. Your elderly patient is found lying on her kitchen 
fl oor. She is unconscious and has a contusion on 
her forehead. You should assume that her altered 
mental status is the result of head trauma.  

 True   

 False      

 12. Which of the following patients would not be clas-
sifi ed as “sick”?  

 a. A 4-year-old boy with full-thickness burns   

  b. A 29-year-old man with a fractured clavicle   

 c. A 19-year-old woman having an allergic reac-
tion to a bee sting   

 d. A 40-year-old woman with a fractured femur 
and tibia      

 13. What are the elements of scene size-up? 

 

 

 14. Conscious and unconscious patients are assessed 
in the same manner.  

 True   

 False      

15. Which of the following may indicate that your 
patient has poor perfusion?  

 a. Hot skin   

 b. Pale skin   

 c. Jaundice   

 d. Dry skin      

 16. Which of the following conditions would  not  
require transportation to a trauma facility?  

 a. Crushing injury to the hand   

 b. Extremity trauma with partial-thickness burns   

 c. Penetrating injury to the neck   

 d. A depressed skull fracture      

  17. In the case where a patient has a faint radial pulse 
and is pale, what is the advantage of raising the 
feet several inches above heart level?  

 a. It helps to reestablish cardiac rhythm.   

 b. It increases the fl ow of blood to the head.   

 c. It increases oxygen delivery to organs.   

  d. It reduces the workload on the heart.      

 18. Tachypnea is  

 a. an irregular constriction of the diaphragm.   

 b. an increased respiratory rate.   

  c. a slow rate of respiration.   

 d. a cessation of breathing.      

 19. The patient position that takes weight off the 
patient’s diaphragm is called  

 a. lateral recumbent.   

 b. sitting with head back.   

 c. tripod.   

 d. prone.      

  20. Why is it important to check the patient’s airway  
early in the assessment process?  

 a. Airway status can usually be determined 
quickly and easily.   

 b. If the patient is apneic, he or she will need to 
be transported immediately with lights and 
siren.   

 c. If the body cannot ventilate, oxygenate, and 
perfuse, it will cease to properly function.   

 d. It is possible to diagnose many conditions 
based on respiratory symptoms alone.       

Need to Know

 The following represent the Key Objectives of 
Chapter 14:  

1. Given a patient presentation, determine the criti-
cality of the patient’s condition based upon the 
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primary survey, and describe how to intervene 
immediately in any life-threatening conditions. 

 This crucial step determines what you will ulti-
mately do with your patient. Your  primary  survey  
identifi es the initial condition of the patient’s 
 airway, breathing, and circulatory status.  Any  
abnormal fi ndings in the primary survey  must  be  
corrected as soon as they are found. Let’s  integrate 
the examination techniques you learned in Chap-
ter 11 in the textbook with the primary survey:          

Primary Survey 

Section Assessment Techniques

General 

impression

Establish level of consciousness (AVPU)

Look and feel for skin signs

Airway patency Listen for upper airway sounds

Look for potential airway obstructions

Breathing status Observe respiratory rate, depth, and 

effort

Observe patient body position

Circulation status Palpate for location, rate, and quality of 

a pulse

Observe for capillary refi ll

         It is critically important to intervene when prob-
lems are detected during the primary survey. 
Fortunately most initial interventions are straight-
forward to do.               

Primary Survey 

Section Management Techniques

General 

impression

Establish scene safety.

Airway patency Manually open the airway (e.g., head 

tilt, chin lift).

Clear foreign body obstruction with 

back blows and abdominal thrusts, 

suction, or Magill forceps.

Needle or surgical cricothyroidotomy.

Needle thoracotomy.

Breathing status Apply supplemental oxygen.

Assist ventilations with basic devices 

such as a bag-mask.

Assist ventilations with advanced devices 

such as oral endotracheal intubation.

Circulation status Control severe bleeding.

Body positioning. Temperature control.

Chest compressions.

 Remember that assessment and treatment are not 
necessarily sequential. The competent, experi-
enced paramedic has already initiated therapies 
at appropriate times during the primary survey. 
For example, he or she may have placed the 
patient on supplemental oxygen when the patient 
fi rst described shortness of breath, and aspirin 
and nitroglycerin might have been administered 
as soon as the OPQRST suggested a cardiac 
origin.   

  2. Explain the approach to the secondary survey 
based upon the primary survey, scene fi ndings, 
and the mechanism of injury (MOI) or nature of 
the illness (NOI). 

 There are four general approaches to the second-
ary survey:  

 • A trauma patient with a major MOI   

 • A trauma patient with a minor MOI   

 • A medical patient who is conscious and alert   

•  A medical patient who has an altered mental 
status or is unconscious    

 Your scene size-up and general impression will 
uncover whether the source of the patient’s con-
dition has a trauma component, a medical one, 
or, on occasion, both. Further questioning will 
reveal the forces associated with the trauma 
mechanism or the patient’s level of conscious-
ness. 
  The simple fl owchart in  Figure 14-1  illustrates 
this process.  

            3. Describe the assessment of a trauma patient with 
a signifi cant mechanism of injury. 

 Recovery from signifi cant injuries sustained as a 
result of a major trauma mechanism is time depen-
dent. The sooner this patient reaches the defi nitive 
care provided by a surgical team, the better the 
chance for survival. To achieve this in the prehos-
pital phase, the paramedic must keep one mental 
“eye” on the time spent on scene. Efforts by the 
paramedic and the entire crew are coordinated to 
continuously move the patient to the trauma 
 center. From the patient assessment perspective, 
the primary survey is what is usually done on the 
scene, while the secondary survey is done during 
transport. 
  Body regions are covered in a systematic 
manner during the secondary survey. Table 14-2 
in Chapter 14 in the textbook describes the 
fi ndings you should be seeking. A detailed physi-
cal examination of the entire body may be con-
ducted if time and the condition of the patient 
permit.   
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  4. Describe the assessment of a trauma patient with 
a minor mechanism of injury. 

 If you are certain that the forces involved with the 
trauma mechanism are minor and isolated to the 
injured area, you may focus your attention on 
the site itself.   

  5. Describe the assessment of a conscious medical 
patient. 

 Patients with medical complaints are somewhat 
different from trauma patients. Whereas the para-
medic can determine the types of injury and level 
of severity based upon a clear mechanism and 
physical fi ndings, it is often more of a challenge 
to decide what  is  happening with an ill patient. 
The paramedic ends up spending more time being 
a medical “detective”—that is, the paramedic will 
gather clues about the patient’s medical back-
ground and physical fi ndings in a logical way and 
then consider a variety of working impressions or 
a “differential diagnosis” that could explain what 
is happening with the patient. 
  A conscious patient is generally your best 
source of information about the circumstances sur-
rounding the medical condition and the past 
medical history. Physical fi ndings, though helpful, 
can be more of an adjunct. It is not unusual 
for an ill patient to have very few positive signs 
of the illness itself, yet he or she can provide a 
very detailed and complete description of the 

events. For this reason, history taking comes gen-
erally fi rst after the primary survey is completed 
and any life-threatening issues have been man-
aged. In reality, most patient-care providers begin 
questioning the patient while simultaneously plac-
ing the patient on a monitor, assessing vital signs, 
performing a focused medical exam, and so forth. 
  One of the greatest challenges for the new 
paramedic student is determining which questions 
to actually ask. While it seems daunting right now, 
as you learn about various medical conditions you 
will also learn which questions to ask, and when. 
Meanwhile, the AMPLE history and OPQRST 
complaint mnemonic will at least initially provide 
elemental information about the patient’s condi-
tion. Over time you will be able to focus these 
questions into a logical, organized format that 
works effectively and effi ciently. 
  Similar to history taking, the focused physical 
exam of the conscious medical patient appears 
daunting initially. Again, over time you will learn 
to focus your assessment based upon the patient’s 
chief complaint. For example, most of your exam-
ination of the patient in respiratory distress will 
involve the chest (auscultation of the lungs, palpa-
tion of the chest wall for pain or abnormalities, 
and inspection for accessory muscle use). How-
ever, you may end up inspecting and palpating the 
patient’s ankles or sacral area for pitting edema to 
fi nd signs of congestive heart failure (CHF), as well 

FIGURE 14-1 A simplifi ed approach to patient assessment.
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as the neck for jugular venous distention (JVD). 
You can begin refi ning your physical exam tech-
nique by practicing the procedures previously 
described in Chapter 11.   

6. Describe the assessment of a patient with altered 
mental status. 

 Unlike the conscious medical patient, the altered 
or unresponsive medical patient can only provide 
limited, if any, verbal information about the cir-
cumstances of the event or about his or her past 
medical history. In these situations the physical 
exam fi ndings become more important in deter-
mining the underlying conditions that are causing 
the signs and symptoms. This is why a more com-
prehensive exam is conducted early, coming right 
after the primary survey. Vital signs are obtained 
shortly after the examination, or during the exam 
itself. 
  Because the altered patient may not be able to 
interact with you, bystanders may be the primary 

source of historical information. Additional infor-
mation may be obtained from on-scene clues.   

7. Explain why it is important to keep an open mind 
as you assess your patient. 

 Remember that in some cases there may be  both  a 
medical event and a trauma mechanism that exist 
in the same situation. For example, a driver of a car 
may experience a sudden syncopal episode while 
driving, lose control of the vehicle, and crash. Con-
versely, a trauma patient experiencing hypovolemia 
or hypoxia may experience cardiac ischemia.   

8. Explain the importance of continually reassessing 
the patient as conditions warrant. 

 A conscientious paramedic will be constantly con-
ducting a primary survey on the patient. Being 
vigilant for subtle changes in the patient’s condi-
tion will allow you to anticipate what to do next 
as a call progresses.      

Need to Do

   The following assessment skills are explained and illustrated in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying DVD:                

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number
and Location

End-Tidal Capnography 10 – DVD N/A

Pulse Oximetry 12 – DVD 12 – DVD

Arterial Pulse Locations 25 – DVD N/A

Blood Glucose Assessment 26 – DVD 26 – DVD

Chest Auscultation 27 – Appendix A and DVD 27 – Chapter 11 and DVD

Nystagmus Assessment 28 – DVD N/A

Orthostatic Vital Signs 29 – DVD 29 – DVD

Prehospital Stroke Evaluation 30 – DVD 30 – DVD

Trauma Scoring 31 – DVD N/A

Primary Survey 32 – Appendix A and DVD 32 – This chapter and DVD

Secondary Survey 33 – Appendix A and DVD 33 – This chapter and DVD

Chest Pain Assessment 34 – DVD N/A

Dyspnea Assessment 35 – DVD N/A

Abdominal Examination 36 – DVD N/A

ECG Acquisition 37 – Appendix A and DVD 37 – Chapter 29, Section I, and DVD

Traumatic Brain Injury Assessment 76 – DVD N/A
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 Steps:   

  1. Don appropriate standard precautions and ensure 
scene safety.   

 2. Survey scene for mechanism of injury ( Fig ure 
SBS 32-1 ).  

•  If indicated, advanced techniques such as 
needle chest decompression (needle 
thoracotomy).      

  9. Assess and manage circulation.
  •  Control major bleeding.   
•  Check skin color, temperature, and condition.   
•  If indicated, treat for shock.   
•  If indicated, begin chest compressions.      

 10. Assess and manage disability ( Figure SBS 32-3 ).  
•           Evaluate for neck or spine injury.   
•  If indicated, prepare to apply cervical collar.   
•  If indicated, prepare to immobilize the spine.   
•  Stabilize major deformities.     

  Primary Survey 

  Conditions:  The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions. 

  Indications:  Every patient every time. 

  Red Flags:  Life-threatening conditions must be identifi ed and managed during the primary survey.  

         3. Determine number of patients.   

  4. Evaluate need for additional resources and call 
for more help if necessary.   

  5. Manually stabilize head and neck if indicated 
( Figure SBS 32-2 ).  

 6. Assess level of consciousness using AVPU.   

  7. Assess and manage airway.
•    Basic airway methods.   
•  ALS interventions if BLS-level techniques 

fail to establish airway patency.      

  8. Assess and manage breathing.
•    Basic techniques such as supplemental 

oxygen and/or assisted ventilations.   
•  Close any open neck or chest wound with 

manual pressure.   

  11. Expose patient as needed to conduct physical exam.   

12. Inspect torso for major bleeding and life-
threatening injury.   

13. Inspect pelvis and lower extremities for major 
bleeding or hip fracture.   

 14. Decide if patient is critical and whether rapid 
transport is indicated.     

 Critical Criteria:   

•  Use standard precautions.   

•  Consider scene safety issues.   

•  Establish need for cervical spine stabilization.   

•  Manage airway threats immediately.   

•  Manage breathing threats immediately.   

•  Manage circulation threats immediately.       

Step-by-Step 32

SBS 32-1

SBS 32-2

SBS 32-3
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 Secondary Survey 

  Conditions:  The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions. 

  Indications:  Any patient who is being evaluated by EMS personnel. The secondary survey focuses on the 
areas of the patient’s past medical history and the body system(s) related to the presenting condition(s) or chief 
complaint(s). 

  Red Flags:  The patient’s condition can prevent the paramedic from obtaining a complete medical history. 
Life threats found during the primary survey must be addressed before conducting a secondary survey. This 
checklist is not designed to be followed in the order presented, nor is it implied that all steps must be done 
each time.  

 Steps:   

1. Don appropriate standard precautions.   

2. Gather statistical information (age, sex, weight).   

3. Assess chief complaint.
•    O—Onset   
•  P—Provocation   
•  Q—Quality   
•  R—Radiation   
•  S—Severity   
•  T—Time      

  4. Gather history.
•    A—Allergies   
•  M—Medications   
•  P—Past medical history   
•  L—Last oral intake   
•  E—Events leading up to incident      

5. Note current health status and prior health history.   

  6. Evaluate patient’s general appearance.    

 HEENT   

7. Inspect skull for trauma ( Figure SBS 33-1 ).  

     8. Inspect eyes for bleeding, swelling, and injury.   

  9. Check pupils for size, equality, and response to 
light.   

 10. In the alert patient, inquire about visual 
impairment.   

 11. Check ears for blood, fl uids, trauma, and hearing 
loss.   

 12. Inspect nose for bleeding, discharge, and trauma 
( Figure SBS 33-2 ).     

 13. Inspect mouth for bleeding, trauma, loose 
teeth, etc.   

 14. Palpate thyroid and assess trachea for midline 
positioning.   

 15. Observe neck for jugular venous distention (JVD).     

 Chest   

16. Palpate, auscultate (breath sounds and heart 
tones), and percuss chest ( Figure SBS 33-3 ).  

Step-by-Step 33

SBS 33-1

SBS 33-2

—Continued
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      Abdomen and Pelvis   

 17. Palpate all four abdominal quadrants, observing 
for pain, rigidity, masses, and rebound 
tenderness ( Figure SBS 33-4 ).  

 Extremities   

20. Check both legs and feet for trauma and 
dependent edema.   

21. Check circulatory, motor, and sensory status 
( Figure SBS 33-5 ).  

        18. Check stability of pelvis.   

 19. In men, check for priapism.     

22. Check arms and hands for trauma.   

 23. Check circulatory, motor, and sensory status.      

 Critical Criteria:   

•  Use appropriate standard precautions.   

•  Speak to the patient professionally and with 
respect.   

•  Use appropriate body language to convey 
empathy and respect.   

•  Adjust interview technique for age or diversity 
factors.   

•  Use a consistent, logical format to frame 
questions.   

•  Use a combination of open- and closed-ended 
questioning techniques.      

SBS 33-3

SBS 33-4

SBS 33-5
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Connections   

  Textbook.  Nearly every textbook chapter is 
linked in some manner to this worktext chapter, 
reinforcing the concept that it is diffi cult to 
accomplish anything without an accurate patient 
assessment. Key chapters that will help you tie 
the components of assessment together include: 
Chapter 5, Clinical Decision-Making; Chapter 9, 
Safety and Scene Size-Up; Chapter 10, Thera-
peutic Communications and History Taking; 
Chapter 11, The Normal Physical Examination; 
and Chapter 12, Airway Management, Ventila-
tion, and Oxygenation. To get a better grasp on 
forces that differentiate major from minor mech-
anisms of injury, consult Chapter 18, Mecha-
nism of Injury.   

  Lung Sounds on the Web.  The RALE Repository 
( www.rale.ca/ ) is an online resource of lung 
sounds that can be played using your Web 
browser. The site is fairly extensive. The Emory 
University School of Medicine hosts a site 
where multiple resources containing online 
lung sounds are listed in one easy-to-navigate 
page. The address is  www.emory.edu/WHSCL/
grady/inetgrp/hplung.html .   

    Problem-Based Learning Case.  Try your hand at 
Problem-Based Learning Case 2, The Interfacil-
ity Transfer, following this chapter. Remember, 
not all answers will be available to you right 
away as you work through the case. Just like in 
real life, you may have to research some infor-
mation and really think about the case.   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

      Don’t Ignore the Smallest Details!   For example, 
you may want to extend your hand when you 
introduce yourself to your patient. Observe the 
interaction. Does the patient shake your hand 
with the speed and fi rmness you would consider 
to be normal? Is it slower or weaker, perhaps 
indicating a neurological or degenerative dys-
function, such as arthritis? Or does he or she not 
grasp your hand at all, perhaps a sign of altered 
mental status?   

  Stethoscope Etiquette  The bell of your stethoscope 
may be uncomfortable on your patient’s bare skin, 
especially when it’s cold. Tuck the scope inside 
your jacket or uniform shirt during wintry days, 

 taking it out just before use. Speaking of stetho-
scopes, sometimes they can be useful for your hard-
of-hearing patients. Just have  them  wear the scope 
while you pick up the bell and speak normally. 
(You may want to have an inexpensive, disposable 
stethoscope handy just for this purpose.)   

  Double Gloving  For really messy calls, consider 
“double gloving,” that is, wearing two sets of 
gloves during the call. If you get your hands full 
of blood or other bodily discharge during your 
assessment, you’ll be able to quickly take those off 
using the technique described in Chapter 9, Safety 
and Scene Size-Up, in the textbook and still have 
standard hand protection. Keep in mind that the 
two sets of gloves may blunt your sense of 
touch.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.   

 Answers  

 Are You Ready?   

1. We can assume that the scene is safe, but making one 
visual sweep of the scene to make sure nothing will fall 
on you or the crew would be prudent. It appears that 
there is a single patient, with a bystander who is able 
to give an accurate description of what happened.   

2. Judging from the photo, assuming that Lisa was near 
the top of the ladder, the combined height of the fall 
might have been nearly 20 feet. She appears to be 
unconscious; you will need to establish where she is 
on the AVPU scale. The active bleeding is also of con-
cern, but even more pressing is the unstable airway. 
You can begin controlling both the airway and poten-
tial cervical spine injury by utilizing a jaw thrust. 
Based upon what you fi nd next on your primary sur-
vey, you may need to further control her airway, 
 support her breathing with oxygenation and/or venti-
lation, and control the active bleeding. Further, you 
will need to examine her as soon as possible to help 
fi nd any other injuries to her chest that may compro-
mise her ABCs.     

 You Are There: Reality-Based Cases  

 Case 1   

1. Perform a scene size-up, establish scene safety, don 
standard precautions, estimate the number of patients, 
and consider the need for additional resources.   

2. The length of the ladder; a leaf blower nearby with a 
torn electrical line, implying a potential live wire; hard-
ness of surface.   
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  3. Establish responsiveness by introducing yourself and 
asking if you can help. If the patient speaks to you, you 
can assume for the moment that the patient has ade-
quate perfusion to his brain. Of course, this assumption 
might change as you elicit more information about the 
patient’s condition.   

  4. Your answer should describe a primary survey clearly. 
Did you specifi cally state that you checked for airway 
patency, breathing, and cardiovascular status?   

  5. This patient fi ts into the “not yet sick” category. 
Although the fall suggests a major mechanism of injury, 
his primary survey fi ndings appear to be fairly normal. 
Nevertheless, you should continue to immobilize the 
patient’s cervical spine and survey the patient to fi nd 
any injuries.     

 Case 2   

  1. Although this appears to be a very safe scene, you still 
want to size up the situation. What is the weather like? 
Is he in an area where a fl ying golf ball might appear at 
any moment? Where are the last two holes on the 
course—and did he ride in the cart or did he walk? 

 After taking basic precautions, begin your primary sur-
vey. Is there any compromise to his airway, breathing, 
or circulation? He appears to be awake and alert. What 
are his skin signs? He has a signifi cant complaint of 
discomfort in his chest—that warrants the immediate 
use of supplemental oxygen.   

  2. Ideally, you should perform several actions simultane-
ously: take a full set of vital signs, obtain an electrocar-
diogram and pulse oximetry reading, and take an 
OPQRST and AMPLE history of the chief complaint. As 
you gain profi ciency as a paramedic you will be able to 
perform these steps simultaneously. Otherwise your 
partner or another member of the crew can obtain the 
vital signs and other objective fi ndings while you ques-
tion the patient on the complaint.   

  3. A focused physical exam for Mr. Wilcox should include 
the following techniques:

  •  Inspection of general body position and overall 
health   

•  Inspection and palpation of the anterior chest wall   

•  Auscultation of breath sounds   

•  Application of a 12-lead ECG   

•  Inspection for the presence of jugular venous disten-
tion   

•  Palpation for bilateral pulses   

•  Inspection for pedal edema   

•  Auscultation of heart sounds (nice to know)        

   Test Yourself  

  1. During the secondary assessment, you should inspect 
the head, neck, anterior chest, abdomen and pelvis, 
lower extremities, upper extremities, and back, but-
tocks, and fl anks.   

  2. Scene size-up, primary survey, secondary survey, ongo-
ing assessment   

  3. False 

 Pediatric patients, especially toddlers and infants, pre-
sent specifi c communication challenges when evaluat-
ing level of consciousness. Use of the AVPU scale may 
need to be adjusted for these differences. Similarly, 
geriatric patients may have different cognitive issues 
that may require you to deviate in your examination 
and analysis.   

  4. BSI equipment includes gloves, gown, goggles, and mask. 
Respiratory equipment includes N95 class face masks and 
respirators. Outerwear includes steel-toed boots, cut- and 
tear-resistant clothing, and helmets. It is better to enter 
the scene wearing the appropriate PPE and BSI equip-
ment than to become involved in patient care and realize 
that protective equipment is not readily available.   

  5. d 

 The scene size-up gives valuable insight as to the nature 
of illness, mechanism of injury, and possible need for 
additional caution and resources.   

  6. d 

 Some specifi c injuries, fi ndings, and complaints that 
must be treated as “sick” as soon as they are discov-
ered are unconsciousness; unstable airway; severe dif-
fi culty breathing or apnea; tension pneumothorax; 
open pneumothorax; massive bleeding; severe head 
trauma with altered mental status; multiple long-bone 
fractures; obvious signs of shock; pain, tenderness, 
distention, or guarding of the abdomen; acute non-
musculoskeletal back pain in patients ⬎ 60 years old; 
acute chest pain in patients ⬎ 35 years old; profuse 
hematuria (blood in the urine); major hemoptysis or 
hematemesis; wheezing or crackles in the lungs upon 
auscultation; unexplained diaphoresis; acute severe 
headache; acute onset of motor weakness, including 
dysphasia and paralysis; pulseless extremity; acute 
edema to the lower extremities; seizures; syncope; 
acute neck stiffness with signs of fever; immersion 
event (drowning or near-drowning); lightning strike; 
caustic ingestion or poisoning; complicated pregnancy; 
profuse vaginal bleeding; imminent birth; and acute 
scrotal pain.   

  7. Common devices include electrocardiogram (ECG), 
limb-lead based (3- or 4-lead ECG); pulse oximetry to 
check percent oxygen saturation (SpO 2 ); glucometers 
to check blood glucose levels (BGL); and capnography 
to check carbon dioxide levels.   

  8. Does the patient consent to transport (or do you per-
suade them)? How will the patient be extricated from 
the scene? How quickly should the patient be extri-
cated? How quickly should the patient be transported? 
To which facility should the patient be  transported?   

  9. a 

 Upper airway obstruction may cause stridor, a harsh 
raspy sound that can be heard without a stethoscope 
during inspiration. Other obstruction sounds include 
grunting, snoring, or gurgling. If such an obstruction 
exists, the primary survey is interrupted, and action is 
taken immediately.   
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  10. d 

 A patient who has a severely altered level of conscious-
ness or is unconscious will be unable to provide reliable 
information about complaints or medical history. Assess-
ing the unconscious medical patient requires a different 
approach than does the conscious medical patient. After 
the primary survey, a rapid head-to-toe physical exami-
nation is performed in the secondary survey. During this 
exam, the paramedic should assess for the fi ndings listed 
in the chapter, including trauma to the tongue, needle 
marks on the abdomen, and medical alert jewelry.   

  11. False 

 Medical incidents and trauma incidents are not always 
easily differentiated. For example, an older female falls 
down a fl ight of stairs, breaking her arm and injuring 
her hip. It may appear to be purely trauma at fi rst glance, 
but subsequent questioning of family reveals that the 
patient complained of feeling faint and then she lost her 
balance and fell.   

  12. b 

 A person with an allergic reaction to a bee sting, a crit-
ically burned patient, or one with several long-bone 
fractures are all examples of “sick” patients. The patient 
with the fractured clavicle should be classifi ed as “not 
yet sick.”   

  13. The elements of the size-up include safety assessment, 
determining the number of patients, assessment of the 
mechanism of injury or the nature of the illness, BSI 
and protective equipment assessment, and additional 
resource assessment. 

 You must carefully take note of the various fi ndings of 
the scene, both for your own information as well as for 
other health-care providers in the continuum of care. 
The scene size-up gives valuable insight as to the nature 
of the illness, mechanism of injury, and possible need 
for additional caution and resources. With the exception 
of the safety assessment, which starts every call and is 
an ongoing issue, the remaining elements of the scene 
size-up can be performed in any order.   

  14. False 

 Conscious patients should be questioned regarding their 
past medical history and nature of their complaint. It is 
also important to keep the conscious patient informed 
and to obtain express consent. A patient who has a 
severely altered level of consciousness or is unconscious 
will be unable to provide reliable information about 

complaints and medical history. You may have to obtain 
pertinent information from family, friends, or bystanders.   

  15. b 

 Normal skin will be “pink,” warm, and dry. (Remember, 
in patients with dark complexions, you may need to 
look at the mucosa, nail beds, and palms to check for 
adequate color.) Patients with skin that is pale, cool or 
cold, clammy (cold and damp), diaphoretic, mottled, or 
cyanotic may have poor perfusion, indicating potential 
inadequate blood volume, impaired circulatory blood 
fl ow, or capillary wall pathology.   

  16. a 

 The American College of Surgeons (ACS) recommends 
that the following injury patterns should direct a trans-
port decision to a trauma facility: penetrating injuries to 
head, neck, torso, and extremities proximal to elbows 
and knees; fl ail chest; a combination of trauma with 
burns; two or more proximal long-bone fractures; pelvic 
fractures; open or depressed skull fractures; paralysis; 
amputation proximal to wrist and ankle; and major 
burns.   

  17. d 

 If during the assessment the patient has faint, rapid radial 
pulses and/or poor skin signs like pallor or cyanosis, lay 
the patient supine or lateral recumbent, and try to raise 
the legs 12 inches or more above the level of the heart. 
Placing the patient in this “shock position” helps reduce 
workload on the heart and increase preload pressure 
back to the right atrium. However, you should at all times 
ensure patient comfort to the extent possible.   

  18. b 

 Tachypnea may be the fi rst indication of a potentially 
serious condition.   

  19. c 

 A patient who needs to lean over and support her weight 
on her hands and arms is in a “tripod” position; this 
position allows the weight of the chest to be distributed 
off the diaphragm.   

  20. c 

 The purpose of the primary survey is to detect and treat 
any problems threatening the airway, breathing, and 
perfusion status. The body must maintain a steady fl ow 
of oxygen to its tissues as well as eliminate waste 
products from them in order to continue functioning 
effectively.  



 Problem-Based Learning Case 2
  The Interfacility Transfer 

     Part I: The Case       

 Dispatch and Scene Size-Up 

 You stop at the coffee shop and order your fi rst cup 
of coffee of the day. It’s been a busy morning, and the 
communications center is now sending you to the 
Evergreen Convalescent Home, a large skilled nursing 
facility (SNF) on the south side of town. A patient is 
waiting for an interfacility transfer. You and your part-
ner are to transport the patient to the community hos-
pital for admission. It is the perfect opportunity for 
you and your partner to grab a cup of coffee and go. 

 Just 15 minutes later you are wheeling your gur-
ney into the facility’s ambulance entrance. The walk 
to the SNF unit is short. You are directed to room 27, 
bed B, where you fi nd Mrs. Ella Freeman lying in the 
semi-Fowler’s position in bed. She is dressed in a hos-
pital gown, and you note that she has a tracheostomy 
tube. You also recognize that she is pale and appears 
unresponsive. 

 The nurse assistant is moving about the room, 
gathering some of the patient’s belongings into a plas-
tic bag. The patient’s chart is sitting on the bedside 
table, next to a portable suction unit. The aide tells 
you that the patient just experienced an explosive 
bowel movement; she describes the stool as dark in 
color and watery in consistency.   

1. Based upon the scene presentation, what is your 
initial impression of Mrs. Freeman? 

 

 

2. What other information should you gather in the 
next several minutes? 

 

   

3. What actions might be indicated next?

 

 

        The Primary Survey (Initial Assessment) 

and Initial Differentials 

 While your partner reviews the patient’s record and 
receives a report from the nurse who has just entered 
the room, you approach the patient. You attempt to 
awaken Mrs. Freeman by gently shaking her shoul-
der and calling her name. She coughs weakly, but 
she gives no other response. Her chest rises and falls 
minimally with each breath, and you hear a faint 
rattle from the tracheostomy tube when she inhales. 
As you palpate a radial pulse, you note that her skin 
is warm and moist. She has a weak radial pulse that 
feels slow.   

4. Is this patient sick? If so, how sick is she? Is her 
condition stable or unstable? What actions should 
you immediately perform? What physical fi ndings 
and medical history would you like to obtain in 
order to help you understand this patient’s condi-
tion more completely? 

 

 

     History and Physical Exam (Secondary 

Survey and History) 

 Your partner provides you with the following infor-
mation: Mrs. Freeman has a history of myasthenia 
gravis (MG), hypertension, and type 2 diabetes mel-
litus. Although her record indicates that the trache-
ostomy tube was placed about 30 days ago, there is 
no information as to why it was inserted. She has 
been prescribed and, according to the staff, compliant 
with the following medications: azathioprine, pyr-
idostigmine, Avandamet, hydrochlorothiazide (HCTZ), 
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and Docusate (DSS). She has no allergies to medica-
tions. 

 Mrs. Freeman has had MG for the past 10 years. 
According to the nurse, she entered the facility about 
1 year ago after her family was no longer able to help 
her at home. She has been admitted to the hospital 
twice since then for acute exacerbation of her condi-
tion. During the past 12 hours, the patient appears to 
have lapsed back into another episode, but at a much 
faster rate. There is no recorded recent history of infec-
tion, fever, or diarrhea. 

 You record the following observations during the 
secondary survey:    Head : Pupils are equal, dilated, and react minimally to 
light. Face appears symmetrical. Lips and oral mucosa 
appear hydrated. Secretions are noted from the nose 
and mouth.   

  Neck : Flat neck veins. Trachea midline. No medical 
alert tag. Tracheostomy site appears well healed, with-
out redness or drainage. No stridor auscultated.   

  Chest : No accessory muscle use noted. Coarse crack-
les, wheezing, and rhonchi auscultated in both lung 
fi elds.   

  Abdomen : Nondistended, soft, nontender. No masses 
visualized or palpated.   

  Pelvis : Unremarkable. Record indicates previous uri-
nary catheterization, but none noted now.   

  Extremities : Equal pulses bilaterally. Unable to exam-
ine for range of motion (ROM) and strength. Weak 
Babinski responses.   

  Back : Unremarkable. Evidence of well-healed decubitus. 

 You measure the following vital signs:   

  Pulse : 54 and regular   

  BP : 94/68   

  RR : 28 and shallow   

  SpO 2  : 84% room air   

  ETCO 2  : 65 mm Hg   

 ECG: Sinus bradycardia   

 Blood glucose level: 156 mg/dL      

  5. Does this information confi rm your fi rst im-
pression of the patient’s condition? What are 
possible explanations for Mrs. Freeman’s presen-
tation? How does myasthenia gravis affect the 
body? 

 

 

         Field Impression(s) and Treatment Plan 

 As you treat Mrs. Freeman you note that fl ecks of 
white, frothy sputum are coating the inside of the tra-
cheostomy tube. The SpO 2  monitor indicates a satura-
tion of 81%, and the ETCO 2  is now 68 mm Hg. The 
patient’s respiratory rate remains at 28.   

  6. What will you do now to correct Mrs. Freeman’s 
condition? What indicators will you focus on to 
determine whether your interventions are helping 
or worsening her condition? 

 

 

     Transportation and Ongoing Care 

 As you are treating the patient, your partner brings 
in the gurney and lowers it to the height of Mrs. 
Freeman’s bed. You mentally review your hospital des-
tinations. Community Hospital is a 25-minute drive to 
the south. University Hospital, a Level I trauma center, 
is 15 minutes to the north; and Oak Valley Medical 
Center is 15 minutes away, close to Community.   

  7. Should you transport Mrs. Freeman to Community 
Hospital or another facility? Why or why not? Is 
this an urgent or routine transport? 

 

 

         Transfer of Care, Follow-Up, and Outcome 

 When you arrive at the hospital, the attending physi-
cian and two of the nurses are waiting to receive your 
patient in the “code” room. You begin to provide 
information to the doctor, who starts her examination 
of the patient by auscultating her breath sounds. You 
hear your pager being activated; dispatch is asking you 
to clear the hospital for a priority 1 call. You and your 
partner quickly go back in service. 

 Later in the shift you return to the ED with another 
patient. After transfer, you go to the nursing station to 
check on Mrs. Freeman’s status. When you had origi-
nally arrived at the hospital, the physician had ordered 
a blood sample for analysis of the patient’s arterial 
blood gases (ABGs). You see these results: 

  pH ⫽ 7.46  PaCO 2  ⫽ 32
 HCO 3  ⫽ 29.3 PaO 2  ⫽ 95 

 The physician also ordered a complete blood count 
(CBC). The test results include: 

  Hb ⫽ 13 g/dL HCT ⫽ 40%
 PLT ⫽ 216,000/mL  WBC ⫽ 5,640   
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8. What do these tests measure? From the ABG results, 
what can you determine about any intervention(s) 
that you provided in the fi eld? Do the CBC results 
support your original impression of the patient’s 
underlying condition and subsequent treatment?    
 

 

       Long-Term Outlook 

 One month later you are back at Evergreen Convales-
cent Home for a routine transfer of a patient to the 
hospital. You recognize room 27 as being Mrs. Free-
man’s, but this time you are transporting her roommate. 
Mrs. Freeman is not in the room, but the nurse assis-
tant who was helping last time is helping you now. 
When you ask about Mrs. Freeman, the nurse assistant 
smiles and reports that she is doing much better now 
that her medications have been adjusted. She has not 
had another occurrence since the last episode.

 Part II: Debriefing  

 Responses to Part I questions:   
1. Mrs. Freeman certainly looks “sick.” Her skin 

color is poor, and she does not appear to be 
engaged with her environment. In the primary sur-
vey, did you ask yourself the following ques-
tions?

   • Is the patient really unresponsive?   

 • Does the patient have a patent airway?   

 • Is the patient breathing adequately?   

 • Does the patient have a pulse?      

2. You will want to obtain a full set of vital signs; 
ECG, pulse oximetry and capnography readings; 
and a blood glucose level. You should also deter-
mine from interviewing the staff and reviewing the 
patient’s medical record the reason for the transfer, 
as well as any pertinent information related to her 
mental status and airway condition. An OPQRST 
history can help get you started, and the AMPLE 
method will gather at least basic information about 
her past medical history.   

  3. The primary survey is where you will need to fi nd 
and  correct life-threatening conditions. Can you 
list the possible procedures you might consider 
performing based upon your survey results?   

4. Is the rattle from the tracheostomy tube an indica-
tion of airway compromise? How can you further 
evaluate airway patency, oxygenation, and ventila-
tory needs? What might be causing her altered 

level of consciousness? Are there any tests you can 
perform to support your suspicions?   

5. How many possible underlying conditions could 
you identify? Did you think of it from a system 
perspective, i.e., cardiovascular, respiratory, gas-
trointestinal (GI), and endocrine? Did you organize 
your fi ndings so that they made logical sense? 

    Myasthenia gravis is an autoimmune disease 
that worsens over time. What structure(s) are 
involved in this devastating disease? How do the 
patient’s medications affect this condition?   

6. Is caring for a patient with a tracheostomy tube 
the same as caring for a patient with an endotra-
cheal tube? Are there differences? 

    When considering indicators for patient im-
provement or deterioration, did you think about 
physical exam fi ndings as well as monitored val-
ues such as SpO 2  or ETCO 2 ?   

7. This patient appears to be an emergent transport. 
The question is, where should she be transported? 
Does a trauma center provide additional services 
for her condition that a community hospital might 
not?   

8. ABGs and CBCs are lab tests that are routinely 
ordered for seriously ill patients. They measure 
basic components of the blood and its characteris-
tics. By following up on the results of these tests, 
a paramedic can refi ne the possible underlying 
conditions of the patient. For example, was the 
CBC normal in this case? How did that relate to 
the fi nding of dark, loose stools that were reported 
by the aide when you fi rst entered the room? 

    Was the ABG analysis normal? If not, which 
values were abnormal? Were you able to relate 
these results back to your treatment?      

 Part III: Case Discussion   

 Dispatch and Scene Size-Up 

 Dispatch information can be misleading. Depending 
upon how a call for service is received, the dispatcher 
may not be able to triage or prioritize the incident accu-
rately. This call reminds us that a paramedic should 
always anticipate unusual or unexpected presentations. 

 Your “across the room” assessment of the patient 
should have noted the poor skin color and initial level 
of consciousness. Although a more detailed assess-
ment may later show that these are “normal” signs for 
the patient, at least for now you must assume that a 
serious condition exists. 

 Did you note the presence of the tracheostomy 
tube and suction unit? These observations should alert 
you to the potential for a primary airway issue that 
needs to be assessed as soon as possible. The primary 



survey seeks to fi nd and reverse major problems with 
the patient’s airway, breathing, and circulation status. 
It is crucial that you perform this task with speed and 
accuracy. 

 Actions that should be performed in the next sev-
eral minutes include: airway positioning; suctioning; 
ventilatory assistance and/or oxygenation, using either 
basic or advanced airway management techniques; 
patient positioning; and providing a painful stimulus 
to confi rm the patient’s level of consciousness. 

 How might the description of the patient’s bowel 
movement relate to the patient’s initial presentation? 
The presence of dark, watery stool can indicate a gas-
trointestinal (GI) bleed; it can also indicate signifi cant 
volume loss (dehydration). Either of these conditions 
can result in hypoperfusion, which can cause pale 
skin and a change in mental status.   

 The Primary Survey (Initial Assessment) 

and Initial Differentials 

 Yes, the patient is sick. She not only has some form 
of airway compromise that is presenting itself as a 
rattling noise from the tracheostomy tube and a mini-
mal rise and fall of her chest with each breath, but she 
also has moist skin, a weak and slow radial pulse, and 
an altered level of consciousness. 

 Any patient who requires an intervention during 
the primary survey is considered “big sick” or “unsta-
ble.” Because Mrs. Freeman requires an intervention 
during the primary survey, she is considered unstable. 

 Because an airway issue (the rattling heard from 
the tracheostomy tube) was discovered during the pri-
mary survey, it needs to be addressed until it is 
resolved. If you are unable to adequately address this 
issue, you must maintain vigilance and continue your 
attempts to establish a patent airway and provide ade-
quate ventilation and oxygenation until you do resolve 
the issue or you are able to turn over care to a higher 
medical authority. 

 Rattling from the tracheostomy tube is likely due 
to the presence of some form of secretion, bodily fl uid, 
or foreign substance. The most appropriate fi rst step 
in trying to clear the tracheostomy tube and resolve 
the rattling is to provide sterile tracheal suctioning 
(see Chapter 47, Patients with Chronic Illnesses, in the 
textbook for information on tracheal suctioning and 
troubleshooting tracheostomy tubes). 

 During the process of suctioning the tracheostomy 
tube, make sure that the patient maintains adequate 
oxygenation. Application of suction should not exceed 
15 seconds, and the patient should be well oxygenated 
before and after the suctioning takes place. Heart mon-
itoring and continuous oxygen saturation readings 
should accompany tracheal suctioning. At the fi rst 

sign of hypoxia, the suctioning should be discontin-
ued, and the patient should be oxygenated. 

 Because the patient presents with minimal chest 
rise and fall, an altered level of consciousness, and 
what appear to be cutaneous signs of shock (pale, 
moist skin with a weak radial pulse), the paramedic 
should attempt to assist the patient’s ventilations with 
a bag-mask device via the tracheostomy tube and place 
the patient into a shock position (lower the head of 
the bed and raise the patient’s feet). 

 To further understand the patient’s condition, the 
paramedic would benefi t from obtaining a list of the 
patient’s medications. (Are there any medications that 
could lead to the patient’s presentation? Is the patient 
compliant with her medications? Who administers the 
medications? Is there a possibility of overdosing or 
underdosing of the patient’s medications? Are there 
any new medications that the patient could be allergic 
to or are incompatible with any of her other medica-
tions? What are the actions and side effects of the 
 medications?) A complete past medical history is also 
necessary—especially the reason why the patient 
received the tracheostomy tube—and the history that 
led up to the patient’s current condition. (Has the patient 
complained of any symptoms of illness or injury? Has 
the patient had a fever, vomiting, diarrhea, infections, 
etc.? Are there any preexisting conditions such as hyper-
tension, diabetes, or cardiac problems that could be 
contributing to the patient’s current condition?)   

 History and Physical Exam (Secondary 

Survey and History) 

 The secondary assessment reveals a wealth of informa-
tion—in fact, maybe too much! How do you “fi lter” 
through all the information so that you can focus on 
the points that give you the  most relevant and impor-
tant  information about the patient’s immediate condi-
tion? You can begin by mentally sorting the fi ndings 
from the secondary survey by the order of the primary 
survey. For example:              

Primary

Survey Associated Secondary Findings

Airway Secretions around nares and mouth; 

absence of stridor

Breathing Crackles, rhonchi, and wheezing auscul-

tated in lung fi elds; no accessory muscle 

use; tachypnea; low SpO2 reading; high 

ETCO2 reading; midline trachea

Circulation Tachycardia; hypotension; good hydration 

of lips and mucosa; no obvious signs of 

infection
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         These fi ndings surrounding the patient’s airway 
and breathing status point to a serious issue with ven-
tilation and oxygenation. Your initial interventions to 
suction the airway and assist ventilations with a bag-
mask device were appropriate. Her circulatory status 
may be a result of her inability to breathe well. 

 How does the patient’s reported medical history 
relate to her current condition? It is possible that the 
patient’s diabetes is causing a change in mental status. 
Hypertension can result in an acute stroke, and it can 
also cause an acute myocardial infarction of the left 
ventricle, causing cardiogenic shock. By now you 
should have determined that myasthenia gravis affects 
the body by reducing the number of acetylcholine 
(ACh) receptors at the neuromuscular junction, result-
ing in reduced muscle strength and increasing weak-
ness. A rare autoimmune disorder, MG once had a 
high mortality rate, but with close monitoring and 
medications, patients with MG can expect to live a 
near-normal life span. The records indicate that Mrs. 
Freeman has had MG for quite some time, and her 
condition is being managed using several medications: 
pyridostigmine and azathioprine. These medications 
must be administered in precise doses in order to 
avoid accidental overdosing or underdosing. 

 Did you learn that an overdose of pyridostigmine 
can cause symptoms very similar to organophosphate 
poisoning? Does your patient present with signs related 
to an excessive parasympathetic response? 

 Did you also learn that azathioprine use has a side 
effect of darkening stool? How does that relate to the 
patient’s condition?   

 Field Impression(s) and Treatment Plan 

 At this stage of treatment, your focus is on working 
systematically to clear the airway, increase oxygen lev-
els, and remove excess carbon dioxide from the body. 
After suctioning, assisting the patient’s breathing with 
a bag-mask device and high-fl ow oxygen may help 
with her ventilatory status. In addition to monitoring 
the pulse oximeter and capnograph, observing changes 
in the patient’s skin condition, mental status, and 
pulse rate can tell you whether your actions are help-
ful or not.   

 Transportation and Ongoing Care 

 Transportation destination decisions can be diffi cult. 
How well the patient responds to your therapies may 
guide your decision; if the patient improves, trans-
porting to the patient’s hospital of choice may be most 
appropriate. However, if you cannot reliably manage 
the patient’s airway, breathing, and circulatory status, 
you may be required to transport to the closest facil-
ity. In this case, if your actions did not improve Mrs. 

Freeman’s airway, then either University or Commu-
nity Hospital would have been the appropriate desti-
nation. If her condition improved, then the hospital 
of her physician’s choice would be appropriate. 

 The presence of the trauma center may imply a 
greater level of care at that facility; on the other hand, 
those resources may not be necessary for managing 
this particular patient’s condition. There was very 
little in the patient’s presentation that would have 
warranted the services of a trauma center.   

 Transfer of Care, Follow-Up, and Outcome 

 An arterial blood gas (ABG) test measures how much 
carbon dioxide is being carried in arterial blood 
(PaCO 2 ), its acidity/alkalinity level based on the pres-
ence or absence of carbon dioxide (pH), and how well 
the body buffers that acidity level (bicarbonate or 
HCO 3 ). Although it also measures oxygen levels, an 
ABG is not generally used for this purpose. The nor-
mal values for an ABG are:

    pH: 7.35–7.45   

 PaCO 2 : 35–45 mm   

  HCO 3 : 22–26 mL/L    

 What can we tell from the patient’s original ABG? 
Her carbon dioxide levels are near normal; in fact, 
they may be just a little low. This would have resulted 
from effective ventilations. As a result, her pH level is 
a little high, indicating a slight alkalosis from the 
lower than expected CO 2  level. Finally, her HCO 3  level 
is high; this is expected, because she was hypercarbic 
to begin with and the bicarbonate buffering system is 
slower to respond to changes in carbon dioxide levels. 
In summary, you can infer that your interventions in 
the fi eld were helpful. 

 A complete blood chemistry (CBC) checks for the 
amount of specifi c blood components—hemoglobin 
(Hb), hematocrit (HCT), platelets (PLT), and red and 
white blood cells (RBC and WBC). Normal values for 
a CBC test are:

   Hematocrit (varies with altitude):

   Male: 40.7%–50.3%   

 Female: 36.1%–44.3%      

 Hemoglobin (varies with altitude):

   Male: 13.8–17.2 g/dL   

 Female: 12.1–15.1 g/dL      

 RBC (varies with altitude):

   Male: 4.7–6.1 million cells/mcL   

 Female: 4.2–5.4 million cells/mcL      

 WBC: 4,500–10,000 cells/mcL    



 Based on this information, you can surmise that 
this patient’s CBC is normal, which may reduce the 
possibility of blood loss in the patient. That explosive, 
dark, and loose stool that was reported early in the 
case may have led you to suspect a GI bleed, but the 
CBC results rule that out. Subsequent tests revealed 
that a nurse had accidentally overdosed Mrs. Freeman 
on pyridostigmine, causing a cholinergic crisis.     

 Part IV: Further Learning Paths    

 • In November 1999 the Institute of Medicine (IOM) 
released  To Err Is Human: Building a Safer Health 
System , a report that researched the extent of 

human error in medical care across the United 
States. Mistakes in medication administration 
were found to be a signifi cant problem. The Agency 
for Heathcare Research and Quality has posted a 
synopsis of the scope of the problem at  www.ahrq.
gov/qual/errback.htm . You can view the entire 
report at  http://fermat.nap.edu/books/0309068371/
html/index.html .   

 • Myasthenia gravis is a debilitating disease. You 
can fi nd out more about the condition at the 
Myasthenia Gravis Foundation Web site at  www.
myasthenia.org .          
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Are You Ready?
      This 57-year-old man began complaining of squeezing 
pressure in his chest about an hour ago. As you eval-
uate him, you notice he looks pale and is diaphoretic. 
He has no medical history to relate and takes no med-
ications. You begin an intravenous line of 0.9% sodium 
chloride and record a 12-lead electrocardiogram of his 
heart. Your interpretation of the patient’s condition is 

that he is having a heart attack. You consider admin-
istering nitroglycerin sublingually and having him 
chew four baby aspirin.  

1. How will the nitroglycerin help his condition? 
What type of route is sublingual administration? 
Why should the patient chew the aspirin rather 
than swallow it? 

 

 

 

Active Learning

   1.  Routes of Administration  

 Using the table below, place the following 10 drugs 
in the appropriate route of administration. (Hint: 
Some drugs may have more than one route of 
administration.)  

 • Aspirin   

 • Glucagon   

Pharmacology

Enteral Parenteral

Ingestion Absorption Injection/Infusion Inhalation
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 • Diphenhydramine   

 • Albuterol   

 • Epinephrine   

 • Valium   

 • Glucose paste   

 • Amiodarone   

 • Naloxone   

 • Nitroglycerin               

          2.  Achieving Balance  

Refer to Table 15-8 in the textbook, and write 
down one or more medications that will balance 
each of the scales that is “weighed down” by a 
problem.

Homeostasis Homeostasis

Heart too slow; blood 

pressure falls

Bronchioles are 

constricted; breathing 

is diffi cult

Blood glucose levels 

low; level of 

consciousness falls

Heart too fast; blood 

pressure falls

Severe pain from 

fractured hip; anxiety 

rises

Low cardiac output; 

low blood pressure 

occurs

You Are There: Reality-Based Cases

 Case 1     

 Stan Horowitz nearly passed out while shopping for 
some hobby supplies. Store employees were able to 
help him sit down before contacting 9-1-1. He is 
awake, but cool and diaphoretic. You evaluate his 
heart rate and fi nd out it is dangerously slow—about 

30 beats per minute. His blood pressure is low at 
78/60.   

1. Based upon this information, what should you do 
to help correct Mr. Horowitz’s condition? 

 You consider the drugs that you have available to cor-
rect your patient’s condition. You know that epineph-
rine and atropine have the same desired effect.   

 2. Which drug would you choose, and why? 

Test Yourself

 1.  are the class of medications that 
prevent thrombi by interrupting the clotting 
 cascade.   

 2. You respond to a call for a patient complaining of 
a “headache.” Your patient’s vital signs are BP of 
220/160, HR of 150, and RR of 20. Her history 
includes hypertension, diabetes, and asthma. Your 
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patient’s medications include atenolol, glyburide, 
and albuterol. She tells you that she took a few 
“extra” atenolol because she thought her blood 
pressure might be high. Shortly after administra-
tion of the drug, she complains of dizziness and 
begins to wheeze and complain of shortness of 
breath. Her vital signs are BP of 90/64, HR of 48, 
and RR of 24. What is the likely cause of her new 
symptoms?  

  a. A sympathetic response triggered by the patient’s 
anxiety   

  b. A drug interaction precipitated by administra-
tion of the beta-blocker   

  c. An allergic reaction to the beta-blocker   

  d. Blockage of beta receptors due to the high dose 
of beta-blocker administered      

  3. The primary neurotransmitter for the sympa-
thetic nervous system postganglionic neurons 
is .   

  4. You respond to a call for a “person down.” Upon 
arrival, you fi nd your patient sitting on the fl oor. He 
is weak and confused and is suffering from altered 
mental status. His vital signs are HR of 36, BP of 
80/56, and RR of 20. You should administer medica-
tion from the  class of drugs.   

  5. You determine the need to administer an Atrovent 
updraft treatment for your wheezing COPD patient. 
You learn that the patient has no allergies, includ-
ing those to peanuts. This would be an example 
of the right .  

  a. circumstance   

  b. time   

  c. patient   

  d. drug      

  6. Headache is a contraindication for antihyperten-
sive agents.  

 True   

 False      

  7. The  route of medication adminis-
tration has the fastest rate of absorption.   

  8. Why is a person with hepatitis more likely to suf-
fer from drug toxicity? 

 

 

   

  9. Your patient complains of a syncopal episode. She 
is exhibiting signs and symptoms of weakness and 
dizziness. Her vital signs are BP of 82/58, HR of 
160, and RR of 20. She has a history of hypertension 

and takes ACE inhibitors. Based on your knowledge 
of ACE inhibitors, what is the most likely cause of 
the patient’s symptoms?  

  a. Stimulation of the sympathetic nervous system   

  b. Inhibition of vasoconstriction by blood vessels   

  c. Inhibition of calcium transportation across 
membranes   

  d. Beta adrenergic receptor blockade      

  10. Which type of drug should be used to treat an oral 
overdose of any given medication? 

 

 

     

  11. After you administer nifedipine (a calcium chan-
nel blocker), your patient develops hypotension 
and fl ushing. These signs and symptoms are exam-
ples of side effects.  

 True   

 False      

  12. After administering a medication for sedation, it 
is important to reassess .   

 13. Which of the following would be included in a 
treatment regimen for an asthma patient?  

  a. Beta agonists   

  b. Beta-blockers   

  c. Antiemetics   

  d. Antipsychotics      

  14. Organophosphate poisoning causes the inhibition 
of acetylcholinesterase (AChE), an accumulation 
of acetylcholine (ACh), and profound parasympa-
thetic effects. The  class of drugs 
would be used to reverse these effects.   

  15. A patient taking an ACE inhibitor and a beta-blocker 
likely has the chronic condition of .   

 16. Impulses travel across the  before 
reaching a receptor site on a dendrite.  

  a. dendrite   

  b. axon   

  c. synapse   

  d. neurotransmitter      

  17. Your 48-year-old patient is complaining of dys-
pnea and chest pain. Your patient is unsure of his 
history, but currently takes Lasix (a loop diuretic), 
nitroglycerin, baby aspirin, and potassium chlo-
ride. Your physical exam reveals pitting edema to 
the extremities and crackles and wheezing in the 
lungs. Vital signs are BP of 160/90, HR of 140, 
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and RR of 24, and the ECG reveals atrial fi brilla-
tion. What treatment plan would be most effec-
tive in managing this patient?  

 a. Treat for CHF: nitroglycerin, loop diuretic, mor-
phine, and oxygen   

 b. Treat the arrhythmia: oxygen and calcium chan-
nel blocker or beta-blocker   

 c. Treat for respiratory complications: albuterol 
and oxygen   

 d. Treat for an MI: nitroglycerin, oxygen, morphine, 
and aspirin      

 18. Pharmacodynamics describes how drugs are 
absorbed by the body, distributed to the target 
organs, and eliminated from the body.  

 True   

 False      

 19. An antagonist is a drug that binds to a receptor  

 a. but does not cause it to initiate a response by 
an agonist.   

 b. and causes it to initiate a response by an ago-
nist.   

 c. and stimulates some of its effects, but blocks 
others.   

 d. and causes a deformity to the binding site.      

 20. After administering nitroglycerin to a patient with 
chest pain, you should be most concerned about 
what possible development? 

   

Need to Know

 The following represent the Key Objectives of Chap-
ter 15:  

 1. Identify the paramedic’s responsibilities and scope 
of practice related to medication administration.     

 Paramedics are permitted to administer medica-
tions under the orders of a physician. Many of 
these drugs can be harmful or even lethal when 
administered inappropriately too much or too 
quickly. You can minimize your risk of hurting a 
patient by remembering the “fi ve rights” of medi-
cation administration.    1. Right patient   

  2. Right drug   

  3. Right dose   

  4. Right route   

  5. Right time   

An expansion of the classic fi ve rights includes 
four more “rights,” resulting in the nine rights of 
medication administration:

  6. Right documentation   

  7. Right technique   

  8. Right circumstances   

  9. Right indication    

 You are accountable for the management and stor-
age of the medications while they are in your care:  

 • Ensure that the medications are neither expired 
nor tampered with prior to use.   

 • Maintain the correct ambient temperature to 
keep drugs at their maximum effi cacy.   

 • Keep track of and secure federally controlled 
drugs like narcotics, benzodiazepines, and 
other habit-forming medications.      

2. Explain how drugs interact with the body in both 
therapeutic and harmful ways, as well as how 
drugs can interact with each other to produce 
unexpected effects. 

 As a paramedic, you should be familiar with the 
following terms that relate to this area of under-
standing:            

  a. Pharmacokinetics  is the study of how a drug 
enters the body and how the body removes 
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the drug or its by-products once it has been 
used.   

  b. Drugs can be ingested, injected, absorbed, 
infused, or inhaled. Many of the drugs that 
paramedics deliver in the fi eld are injected, 
which makes sense since the patients are 
often experiencing serious illnesses that 
require quick intervention. However, it also 
means that it is relatively easy to injure the 
patient if the wrong drug or dose is given 
through injection.   

  c. Many of the drugs that paramedics deliver are 
eventually removed by the liver. As such, 
patients with impaired or decreased liver func-
tion can achieve toxic levels of drugs more 
quickly than normal. Drugs also are excreted 
through the kidneys and GI tract.   

  d. How drugs enter and exit the body is related 
to the  bioavailability  of the medication in the 
body, its  median effective dose  (the amount of 
drug that when given to an experimental pop-
ulation, half will have the desired effect), and 
the  median lethal dose  (a desired amount that 
when given will kill half a population of 
experimental animals). The difference between 
the amount of a drug needed to achieve the 
median effective dose and the amount needed 
to achieve the median lethal dose is known as 
the  therapeutic index ( Figure 15-1 ).    

  e.  Pharmacodynamics  studies how a drug inter-
acts with the body itself.   

  f. Many of our medications engage the body 
through the concept of  receptors.  How a drug 
interacts with a receptor site is  similar to the 
concept of a key and door lock ( Figure 15-2 ). 
If you insert the right key into a lock, the lock 
will turn and you will be able to then open 
the door. Conversely, if you insert the wrong 

key into the same lock, or cover the keyhole 
with a piece of electrical tape, you will not be 
able to turn it and therefore not be able to 
open the door. In fact, even having the right 
key in your hand will not allow you to open 
the door since the keyhole is blocked.    

   Let’s review the analogy, this time in pharma-
codynamic terms. The right key is called an 
 agonist . The wrong key that fi ts and blocks 
the opening of the lock to the right key, or the 
piece of electrical tape blocking the opening, 
is called an  antagonist . The lock is the  recep-
tor.  Opening the door after it has been unlocked 
is the  effect  you wanted.  

  g. Unlike the lock and key you fi nd at the hard-
ware store, our receptors are much more 
 variable. It’s as if you could somehow open a 
lock more quickly with one type of key than 
with one that was “less right.” In some cases, 
the wrong key will fi t  better  than the right one. 
The  carbon monoxide and oxygen example 
given in the textbook is a great example of this 
concept. Finally, the effects are much more 
diverse than simply opening a door.   

  h. Having a fundamental understanding of how 
drugs interact with the body at the receptor 
level will help you to grasp what exactly is 
happening to the patient as you administer 
 medications. Remember that ultimately the 
selection of the right medication, dose, route, 
and timing is based upon your desire to produce 

FIGURE 15-1 The relationship between median effective 

dose, median lethal dose, and the therapeutic index.
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 homeostasis.  You might want to speed up a 
heart rate that is too slow. Your patient may 
have fl uid overload due to congestive heart fail-
ure, and you want to speed up the production 
of urine to help remove the excess fl uid. The 
patient’s blood glucose level is too low so you 
want to reverse that. In each of these cases you 
will provide a medication that in some way 
engages with a receptor to produce that effect.   

  i. Now you know how drugs can interact with 
the body; drugs can interact with each other 
as well, sometimes for the better. For example, 
a patient may be prescribed two types of 
 antihypertensive medications to control high 
blood pressure. These two medications, admin-
istered at lower doses, may be as effective as 
just one of the medications that is delivered at 
a higher dose. However, it may be safer to 
receive the lower dose combination rather 
than the single, higher dose. This is an exam-
ple of  duplication.    

  j. Two drugs can also be  antagonistic  with each 
other. You may be treating a patient who is 
experiencing respiratory distress. You assess 
her and decide to administer albuterol, a beta 
agonist that is very effective in opening con-
stricted bronchioles in the lungs. However you 
fi nd out that she is on a beta-blocker to control 
high blood pressure. It is possible that your 
preferred treatment may not work, as the beta-
blocker antagonizes, or opposes, the desired 
effect of the albuterol.   

  k. Finally drugs can be  synergistic;  that is, when 
taken in combination, the cumulative effects 
are greater than just the sum of them. HIV 
“cocktails,” which consist of several drugs 
taken together, are an example of a benefi cial 
synergistic effect. Related to this concept is 
 potentiation,  in which one drug can enhance 
the effects of the other. Alcohol can signifi -
cantly potentiate the effects of sedative drugs 
like diazepam by worsening the side effects 
of drowsiness and respiratory depression.      

  3. Classify drugs by their specifi c drug actions. 

 You read in the textbook that there are several 
ways of classifying medications, including  

 • American Heart Association classes of recom-
mendations   

 • Controlled Substances Act   

 • Through body systems   

 • Chemical groups    

 Table 15-8 in the textbook contains a comprehen-
sive listing of medications classifi ed by their 

intended actions. As you review this list, there are 
several observations to be made:  

  a. Some drugs are included in more than one 
 category. For example, epinephrine is classi-
fi ed as a catecholamine/sympathomimetic, an 
inotrope, and a vasopressor. They are all 
related; epinephrine is a  catecholamine  that 
stimulates both alpha and beta receptor sites 
throughout the body ( Figure 15-3 ). Alpha sites, 
when stimulated, cause the peripheral vascu-
lar beds to constrict  (vasopressor) . Stimulating 
beta receptors will cause the heart to contract 
faster (chronotrope) and with more force  (ino-
trope) , as well as cause smooth muscle to relax 
and bronchioles to dilate, a desired effect for 
someone experiencing severe bronchoconstric-
tion during status asthmaticus or anaphylaxis 
( respiratory agent ).            

  b. Epinephrine is a good example of why it’s 
important to relate a medication’s properties to 
its actual physiological actions. Can you imag-
ine trying to memorize just those actions listed 
in the example? It’s much easier to remember 
that a  sympathomimetic  is a substance that 
stimulates the sympathetic side of the nervous 
system. (The “mime” reminds you that it mim-
ics a sympathetic response.) Stimulating the 
sympathetic nervous system causes the heart 
to increase in rate and contractility, shunts 
blood away from the skin and other unimport-
ant body areas back to its central core and 
deep skeletal muscles, and increases oxygen 
uptake through bronchodilation and increased 
respiratory rate. 

 If this makes sense, knowing that epi-
nephrine, norepinephrine, vasopressin, dopa-
mine, dobutamine, and Isuprel all have 
 sympathetic properties can help you more 
quickly remember which drugs to consider 
using when you desire this type of response 
from the patient. Consider a patient in car-
diac arrest. Because the heart is not contract-
ing, no blood pressure is created, and target 
organs such as the heart, lungs, and brain are 
not perfused, causing death. Of the choices of 
sympathomimetics to use, epinephrine is 
often used fi rst because it directly stimulates 
the peripheral vasculature to constrict and 
promote better blood fl ow to the critical 
organs during CPR. If the heart begins to beat 
again and blood pressure rises, yet remains 
too low, you may elect to use dopamine to 
help increase heart contractility without nec-
essarily increasing its rate, helping it to keep 
its oxygen demand in check.   
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c.  Not all these drugs are typically used in pre-
hospital care. That might make you believe 
that those particular medications are unim-
portant. In fact, knowing why a patient may 
be taking a specifi c medication may clue you 
into an unsuspected part of his or her medical 
history; it may also help you avoid an untow-
ard or undesired effect. For example, a patient 
who is taking beta-blockers to help control 
hypertension may not be able to compensate 
well for sudden blood loss associated with 
trauma, because the medication is preventing 
his heart from responding appropriately to 
such an insult. Another example would be a 
patient who is taking a type of antidepressant 
medication called monoamine oxidase (MAO) 
inhibitors. Giving this patient the pain medi-
cation meperidine could precipitate a serious 
reaction that can cause death.         

 Need to Do 

 There are no psychomotor skills that directly 
support this chapter content. Please see Chapter 16, 
Medication Administration and IV, in this worktext 
for step-by-step medication administration skills.   

Connections   

   The  Clinician’s Pocket Drug Reference  (also 
called the  Scut Monkey Drug Manual  )   is pack-
aged with the textbook. Become familiar with 
this handy guide and its features and layout. 
Look especially at the section that begins on 
page 1. This section lists many medications by 
their category of action, which you have some 
understanding of by now. The generic forms of 
these drugs are described in more detail begin-
ning on page 25.   

FIGURE 15-3 How epinephrine affects various organs through receptor sites.
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  Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

  Mini References  Many paramedics keep either 
a homemade or commercially made reference 
guide that contains a list of both prescription and 
over-the-counter medications that they commonly 
encounter. Rather than contain every piece of 
information about the drug, these guides basi-
cally contain the generic and trade names and 
classifi cations. These mini-references can be very 
handy when you are trying to understand the 
patient’s medical history through his or her pre-
scription medications.   

  Electronic Drug References  There are also elec-
tronic programs available for personal digital assis-
tants (PDAs) that are updated regularly.   

  Sound Alikes  Similar-sounding drugs can in 
fact to be related to one another. For example, 
prochlorperazine, hydroxyzine, and prometha-
zine are all antiemetics. Esmolol, labetalol, meto-
prolol, and propranolol are examples of beta-
blockers.   

    Poison Control  The U.S. Poison Control System 
is an excellent resource in helping to identify 
medications and treatment for overdoses. They 
have a universal telephone number: 800-222-1222. 
Often your local public safety answering point 
(PSAP) can link you directly to them.

     

The Drug Box
 There are no specifi c drugs related to this chapter 
content.     

 Answers   

 Are You Ready?   

  1. Nitroglycerin is classifi ed as an antianginal agent. It 
relaxes the smooth muscle surrounding the vasculature, 
allowing the arteries throughout the body to dilate. In the 
heart, the now larger-diameter coronary arteries  promote 
greater blood fl ow and oxygenation to ischemic areas. 
Sublingual means “under the tongue.” This is an  absorp-
tion  route. Aspirin, or acetylsalicylic acid (ASA), is an 
antiplatelet agent. If the ischemia in the cardiac muscle 
is due to a partially blocked coronary artery, coating it 
with ASA will prevent the blockage from becoming larger. 
Having the patient chew the ASA promotes a faster 
absorption through the oral mucosa, rather than waiting 
for it to be processed in the gastrointestinal tract.     

                   You Are There: Reality-Based Cases  

 Case 1   

 1. In order to preserve homeostasis, speeding up the slow 
heart may help elevate the patient’s blood pressure and 
therefore resolve his condition.   

 2. Both medications will increase the heart rate, which is 
the desired effect. As a sympathomimetic, epinephrine 
works like an accelerator in a car: you step on the pedal, 
and the engine works harder in response to the increased 
amount of gas being delivered. On the other hand, 
 atropine, a parasympathetic blocker, is like stepping off 
the brake of the same car. As you release the brake, the 
car begins to move, slowly at fi rst, but gently increasing 

Enteral Parenteral

Ingestion Absorption Injection/Infusion Inhalation

Aspirin Nitroglycerin (paste, spray, or 

tablet)

Glucagon Albuterol

Glucose paste Valium Diphenhydramine Epinephrine

Aspirin Epinephrine

Glucose paste Valium

Naloxone

Amiodarone

Active Learning

1.
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speed, without the workload of being given gas. In the 
end, the car gains speed. 
  Turning back to the patient, you might be able to 
increase the heart rate by simply removing the “brake,” 
or parasympathetic stimulus to the heart, by administer-
ing the blocker atropine. This may be safer than giving 
epinephrine, which can possibly “over-rev” both heart 
rate and contractility and cause irritability of an already 
sick heart.      

 Test Yourself   

  1. Anticoagulants 

 Anticoagulants interfere with the clotting mechanism at 
various points in the cascade (see Box 15-15 in the text-
book).   

  2. d 

 The action of a beta-blocker is to block beta receptor sites, 
which results in a decrease in the rate and force of car-
diac contraction, vasodilation, and tracheal and bronchial 
constriction or spasms. This is especially a concern for a 
patient with asthma as a block of the beta 2  receptors may 
result in an asthma attack that may not respond to beta 
agonists (see Boxes 15-10 and 15-15 in the textbook).   

  3. Norepinephrine 

 Norepinephrine is the neurotransmitter for the sympa-
thetic nervous system postganglionic neurons (see Box 
15-9 in the textbook).   

Homeostasis Homeostasis

Heart too slow; blood pressure falls Epinephrine, atropine, Isuprel

Bronchioles are constricted; breathing is diffi cult Albuterol, aminophylline, epinephrine, terbutaline, Atrovent

Blood glucose levels low; level of consciousness falls Glucagon, dextrose 50%, glucose paste

Adenosine, beta-blocker, calcium channel blocker, lido-

caine, amiodarone
Heart too fast; blood pressure falls

Narcotic analgesic, NSAID Severe pain from fractured hip; anxiety rises

Low cardiac output; low blood pressure  occurs
Vasopressors—epinephrine, dopamine, dobutamine, 

norepinephrine

2.

  4. Parasympatholytic 

 This patient is bradycardic (slow heart rate) and hypo-
tensive (low blood pressure). Parasympatholytics mimic 
the sympathetic nervous system, which would cause an 
increase in pulse and blood pressure in the patient (see 
Box 15-15 in the textbook).   

  5. a 

 The right circumstance is knowing when to give and 
when to withhold the administration of medications 
and confi rming that no contraindications exist for 
using the drug, such as an allergy (see Box 15-13 in 
the  textbook).   

  6. False 

 A contraindication identifi es when a drug should not 
be used. You could administer an antihypertensive 
agent to a patient with a headache; the headache could 
be an indication or a side effect associated with anti-
hypertensive agents. Hypotension is a contraindica-
tion of  antihypertensive agents, because administering 
an antihypertensive agent to a patient who is already 
hypotensive will cause an additional, unsafe drop in 
blood pressure.   

  7. Intravenous (IV) 

 In general, the parenteral route has the fastest rate of 
absorption. Subcutaneous (SQ) and intramuscular (IM) 
routes take time for absorption to occur and allow 
the medication into the bloodstream, whereas an 
 intravenous (IV) route injects the medication directly 
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into the bloodstream, where it passes through the liver 
and lungs on its way to the target organ (see Box 15-3 
in the textbook).   

  8. Hepatitis reduces liver function, and detoxifi cation of 
drugs occurs in the liver. 

 Hepatitis is a term used to describe any infl ammation of 
the liver. The most common causes of hepatitis are the 
hepatitis viruses (hepatitis A, hepatitis B, hepatitis C, etc.), 
but hepatitis also may be caused by medications or alcohol 
abuse. Although fi ltration via the kidneys is a common 
means of elimination of drugs from the blood, the liver 
also detoxifi es drugs (see Box 15-15 in the textbook).   

  9. b 

 ACE inhibitors interfere with the conversion of angio-
tensin I to angiotensin II, which causes an inhibition of 
blood vessel vasoconstriction in order to decrease the 
blood pressure (see Box 15-15 in the textbook). A beta 
adrenergic blockade would likely result in the same 
symptoms if the patient were taking beta-blockers. Cal-
cium channel blockers inhibit the transport of calcium 
across membranes, resulting in decreased peripheral 
vascular resistance and hypotension. Beta agonists cause 
a stimulation of the sympathetic nervous system, directly 
affecting cardiovascular and respiratory systems.   

  10. A gastric decontaminant 

 Gastric decontaminants, such as activated charcoal, 
bind to and eliminate toxic ingested substances (see Box 
15-15 in the textbook). Activated charcoal has become 
the treatment of choice for most oral overdoses. Syrup 
of ipecac is an emetic that is used less frequently in the 
out of hospital setting.   

  11. True 

 Calcium channel blockers slow conduction (see Box 15-15 
in the textbook), resulting in a decreased heart rate and 
vascular smooth muscle relaxation. A drop in blood 
pressure along with initial facial fl ushing may occur as 
side effects.   

  12. Level of consciousness, airway, breathing, pulse, and 
blood pressure 

 When administering a medication for sedation, it is 
important to reevaluate the level of consciousness, air-
way, breathing, pulse, and blood pressure, because sed-
ative medications depress the central nervous system. 
Careful monitoring ensures that the right amount of 
sedation has been given. If overmedication should occur, 
the patient will need airway and breathing management 
and a reversal agent should be considered.   

  13. a 

 Selective beta agonists will cause tracheal and bronchial 
relaxation (dilation) without causing excessive stimula-
tion of cardiac effects. Beta-blockers should be used with 
caution in asthmatics. Antipsychotic and antiemetic 

drugs would do nothing for a patient’s asthma symptoms 
(see Box 15-15 in the textbook).   

  14. Anticholinergics 

 Organophosphate poisoning is characterized by over-
stimulation of the parasympathetic nervous system. 
Treatment is aimed at inhibiting the parasympathetic 
response by stimulating the sympathetic nervous sys-
tem. Anticholinergics stimulate the sympathetic nervous 
system (see Box 15-15 in the textbook).   

  15. Hypertension 

 ACE inhibitors and beta-blockers are generally used as 
antihypertensive agents (see Box 15-15 in the textbook). 
Another possible answer is cardiac disease, since the 
majority of patients with cardiac disease suffer from 
hypertension.   

  16. c 

 After the nerve cell receives an impulse stimulus (mes-
sage) from the axon of another nerve cell, it travels 
across the synapse to a receptor site on a dendrite (see 
 Figure 15-2  in the textbook).   

  17. a 

 Treatment for congestive heart failure should be aimed 
at removing fl uid from the patient in order to decrease 
obstructive shock and increase the number of alveoli 
available for oxygen exchange to reduce the patient’s 
hypoxia. Nitroglycerin and morphine will reduce the 
myocardial oxygen demand while decreasing the work-
load on the heart, which should, in turn, relieve the 
chest pain (see Box 15-15 in the textbook).   

  18. False 

 Pharmacokinetics is the study of how drugs are deliv-
ered to and removed from affected organs, including 
how drugs are processed in the body through absorp-
tion, distribution, metabolism, and excretion. Pharma-
codynamics is the study of the action or effects of drugs 
on living organisms.   

  19. a 

 Drugs that bind to receptors and then inhibit (or prevent) 
the binding of the endogenous agonist are antagonists. 
These compounds may produce a desired effect by sim-
ply inhibiting the action of the agonist.   

  20. Hypotension from vasodilation 

 Nitroglycerin is an antianginal agent that improves oxy-
genation by causing the coronaries to vasodilate and the 
vascular smooth muscle to relax. It reduces the work-
load on the heart and reduces myocardial oxygen 
demand. The vasodilation may cause hypotension, 
headache, and nausea, but hypotension is the most 
 signifi cant fi nding. It requires immediate intervention 
by the paramedic to prevent further life-threatening 
complications.             
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 3. List four possible causes of this child’s seizure. 

    

 4. What test should you perform on this infant before 
any medications are administered, and why? 

   

 5. What are the possible routes of medication admin-
istration for this patient (list in order of your pref-
erence and explain). 

      

Active Learning

 Some people are great at math, and then there are 
the rest of us. There is a certain amount of common 
sense that goes into calculating drug dosages, but 
for the most part it is based on simple formulas and 
calculations.     1. Equivalents  

 Before you begin calculating drug dosages, there 
are several things that you will need to commit to 
memory:

   a.  pound(s) (lb) make up 1 kilogram 
(kg).   

  b. 1 kg is equal to  gram(s) (g).   

  Are You Ready?
As you arrive on the scene of an “unknown medical 
emergency,” a hysterical woman runs out of her house 
carrying an infant who appears blue and is actively 
seizing. You yell to your partner, “Seizing kid,” as you 
open the side door of the ambulance and grab the 
pediatric kit and O 2  bag. Your partner takes the baby 
from the mother and steps up into the ambulance as 
you open the O 2  bag.  

  1. What is your general impression of this patient? 

  

 

    

  2. What is your fi rst priority? 

 

 

   

 Medication Administration 
and IV 
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  c. 1 g is equal to  milligram(s) (mg).   

  d. 1 mg is equal to  microgram(s) 
(mcg).   

  e. 1 liter (L) is equal to  milliliter(s) 
(mL).   

  f. 1 cubic centimeter (cc) is equal to  
mL.   

  g. 1 teaspoon (tsp) is equal to  mL.   

  h. 1 tablespoon (T) is equal to  mL.   

  i. 1 fl uid ounce (fl  oz) is equal to 
mL.   

  j. 1 grain (gr) is equal to  mg.  

  k. 1 deciliter (dL) is equal to  L.  

  l. 1 centimeter (cm) is equal to  
meter(s) (m).   

  m. 1 milligram (mg) is equal to  g.   

  n. 1 mcg is equal to  g.      

   2. Calculation Methods  

 There are several ways to determine how much 
of a medication you are supposed to administer 
to a patient. No matter what method you choose 
to use, if performed properly, they should all 
come up with the same answer. Following are 
three methods for determining the appropriate 
dose based on information that you have avail-
able to you.    

 Method 1 

 The fi rst method is based on the following  for-
mula:       

Volume to be

administered (X )
 

Volume on hand  

Ordered (or calculated) dose

Concentration (in units

of mg, mcg, g, etc.)

 
  Example:  Medical control orders you to adminis-
ter 5 mg of morphine sulfate IV to your 84-year-old 
female patient who has signs and symptoms of a 
hip fracture. The morphine in your formulary 
 contains 10 mg in 1 mL. How many milliliters of 
morphine sulfate do you need to administer to this 
patient in order to deliver 5 mg? 

 You have the following information:

   Order: 5 mg morphine sulfate IV   

 On hand: 10 mg/1 mL    

 Fill in the formula:

X  
1 mL  5 mg

10 mg
 

 Cancel any common values (volumes or concentra-
tions) that exist on the top and on the bottom, and 
multiply across the top.

 X  
1mL  5 mg

10 mg
             

   
1  5 mL

10

   
5 mL

10

   0.5 mL

 You need to administer 0.5 mL of morphine  sulfate 
to your patient.   

 Method 2 

 This second method involves  ratio and proportion.  
The symbol for proportion is  ::,  and the symbol for 
ratio is : . 
  Using the same problem as in method 1, start 
with the known ratio on the left side of the pro-
portion:

10 mg : 1 mL ::   

 Place the unknown ratio on the right side of the 
proportion in the same sequence as the ratio 
on the left side of the proportion. This ratio is 
usually the physician order or the dosage that 
you are permitted to administer based on stand-
ing orders:

10 mg : 1 mL :: 5 mg : X mL  

 First, multiply the extremes ( the far outside 
 values:  10 mg and  X  mL) and place the result 
on the left side of the equation. Second, multi-
ply the means ( the numbers on either side of 
the proportion symbol:  1 mL and 5 mg) and 
place this value on the right side of the expres-
sion:

10X   1   5  

  Multiply:

10X   5   

 Divide both sides by the number in front of 
the  X :

     
10X

10
 

5

10

  X  0.5 mL    

  You need to administer 0.5 mL of morphine  sulfate 
to your patient.   
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 Method 3 

 The third method is referred to as the  cross 
 multiplication method.  This method sets the prob-
lem up using fractions. The fi rst fraction is the 
concentration, and the second fraction is the phy-
sician’s order over the volume of medication being 
administered.

10 mg

1 mL
 

5 mg

X mL
  

  Cross multiply the fractions by multiplying numer-
ators by the denominator on the opposite side. 
Express the results as an algebraic equation the 
same as used in the proportion method.

 10X  5  1      

  5    

  X  0.5 mL 

 You need to administer 0.5 mL of morphine  sulfate 
to your patient.   

   3. Fluid Volume over Time  

 To calculate a volume to be infused over a specifi c 
time frame, you need the following information:

   • The volume to be administered   

 • The delivery of volume of the administration 
set (drops [gtt]/mL)   

 • The total time to infuse the fl uid (always 
expressed in minutes)    

  Example:  The physician orders the administration 
of 400 mL of 0.9% sodium chloride solution 
over 1½ hours using a 10 gtt/mL (macro-drip) 
administration set. At what drip rate will you set 
the infusion?   

 Volume to be infused: 400 mL   

 Administration set size: 10 gtt/mL   

 Total time of infusion: 90 minutes   

 The following formula should be used when cal-
culating this type of problem:

Drip rate

(gtt>min)
 

Volume to be infused  Drip chamber size

Total time of infusion (minutes)
    

  
400 mL  10 gtt/ mL

90 min
     

Simplify:

 Drip rate  
400 mL  10 gtt/mL

90 min
     

  
400 gtt

9 min
      

  44.4 gtt/min     

 This same formula can be used to fi nd out how 
long it would take to administer the entire con-
tents of an IV bag using a specifi c drip rate.   

 • Place the drip rate on the left side of the equa-
tion.   

 • The total volume of the IV bag multiplied by 
the drip chamber size is the numerator on the 
right side of the equation.   

 • The total time of infusion is the denominator 
on the right side of the equation.   

 • Solve the equation for X   (the time needed to 
administer the entire contents of an IV bag).   

  Example:  You have a 250-mL bag of 5% dextrose in 
water (D 5 W) and have been ordered to infuse it at 
90 gtt/min using a 60-gtt/mL administration set. How 
long will it take to infuse this amount of fl uid?   

 Volume to be infused: 250 mL   

 Administration set size: 60 gtt/mL   

 Total time of infusion:  X  minutes   

 Ordered gtt/min: 90 gtt/min   

 Set up the formula with the information that you 
have on hand:

90 gtt/ min  
250 mL  60 gtt/mL

X Time
       

 Multiply each side of the equation by  X . Milliliters 
cancel one another.

X(90 gtt/ min)(X Time)  15,000 gtt 

 Divide each side by 90 gtt/min:

X Time   167 min

  It will take 167 minutes, or 2 hours and 47 min-
utes, to infuse the 250-mL bag of D 5 W.  

   4. IV Infusions  

 There are also several methods for determining 
IV drip rates for patients receiving IV infusions. 
The following methods are examples of how this 
can be done.  

 Formula Method 

  This method fi nds the ordered dosage over time 
based on the patient’s weight.  

  Example:  You have a resuscitation patient who 
has a return of spontaneous circulation (ROSC) 
after you defi brillate her out of ventricular fi bril-
lation. You reassess the patient and discover that 
she is in a normal sinus rhythm, but she is hypo-
tensive. Fluid boluses do not affect the patient’s 
blood pressure, so you decide to start the patient 
on a dopamine infusion at 10 mcg/kg/min per 
your  protocols. The patient weighs 132 pounds. 
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You have premixed dopamine IV bags that contain 
200 mg of dopamine in 250 mL of D 5 W. Your pol-
icy for administration of dopamine mandates the 
use of a 60-gtt/mL IV tubing. How many drops per 
minute will need to be delivered in order to 
achieve the 10 mcg/kg/min dosage? 

 First convert the patient’s weight in pounds into 
kilograms:

132 lb  2.2 lb/kg  60 kg    Next insert the information that you have on hand into 
the formula below, and you will get

the sake of this example, we will say that the 
premixed bag contains 800 mcg/mL of fl uid. If 
you are using a 60-gtt/mL administration set 
(which is typical for the administration of dopa-
mine), the clock tells us that for every 60 gtt or 
1 mL of fl uid, the patient will receive 800 mcg 
of the solution. The 800 mcg and the 60 gtt/min 
go at the top of the clock (at 12:00). To complete 
the clock, you need to use basic division and 
addition. We need to fi ll in the clock at the 3:00, 
6:00, and 9:00 positions. In order to do this, we 
need to divide both the 800 mcg and the 60 gtt 
by 4: 800 divided by 4 is 200, and 60 divided by 
4 is 15. The 3:00 position is fi lled in by 200 mcg/
mL and 15 gtt/mL. Add another 200 mcg/mL and 
15 gtt/mL, respectively, to these numbers to get 
the correct volume and drip rate for the 6:00 
position (400 mcg/mL and 30 gtt/mL). To com-
plete the clock and fi ll in the 9:00 position, add 
another 200 mcg/mL and 15 gtt/mL, respectively, 
to the 6:00 calculation (obtaining 600 mcg/mL 
and 45 gtt/mL).   

 Dosage: 10 mcg/kg/min   10 mcg/60 kg/min   
600 mcg/min   

 Premix IV bag: 200 mg/250 mL   200,000 mcg/ 
250 mL   

 Concentration: 800 mcg/mL   

 IV administration set: 60 gtt/mL   

 You are looking for the drip rate for dopamine in 
drops per minute. To accomplish this, you need 
to make sure that you are dealing with like values 
in your clock. For example, the volume that you 
are using in your administration set needs to 
match that of your concentration (if the volume 
of the administration set is measured in  milliliters, 
then the concentration of the medication needs 
to be measured in a like volume [mL]).   Once this 

  
250 mL

200 mg
 

10 mcg/kg

1 min
 

60 gtt

1mL

  Because the concentration ordered is weight based, 
the 10 mcg needs to be multiplied by the patient’s 
weight in kilograms (60 kg):

 10  60  600 mcg     

 X  
250 mL

200 mg
 

600 mcg

1 min
 

60 gtt

1 mL
    

  Next convert the amount of drug in the bag from 
milligrams to micrograms because the order is in 
micrograms:

 200 mg  200,000 mcg     

 X  
250 mL

200,000 mcg
 

600 mcg

1 min
 

60 gtt

1 mL
     

 Simplify the problem (cancel out zeros and units):

 X  
250 mL

200,000 mcg
 

600 mcg

1 min
 

60 gtt

1 mL
        

  
25

20
 

6

1 min
 

6 gtt

1
 

 Now multiply:

 X  
25

20
 

6

1 min
 

6 gtt

1
    

 X  
900 gtt

20 min
 

 Simplify the problem:

X  
90 gtt

2 min
     

     Reduce the fraction:

45 gtt

1 min
 45 gtt/min   

             Clock Method—Dopamine Clock 

 The clock method is a way in which paramedics 
can simplify calculating how many drops per min-
ute they need to infuse once they have  determined 
the dosage of the medication that they need to 
administer. It helps determine drops per minute 
based on the concentration of medication per a 
specifi c volume of fl uid and the number of drops 
per volume of the administration set. 

  Example:  Dopamine comes in premixed bags 
with various concentrations of medication. For 

X  
IV bag volume (mL)

Amount of drug in IV bag
 

Concentration ordered (mg, mcg, g)

1 min
 

Administration set (gtt)

1 mL
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has been confi rmed, you are ready to set up your 
clock:     

  Apply the information that you have to the equa-
tion:

Drops per minute  
250 mL  60 gtt/ mL  2 mg/ min

1,000 mg
      

  Simplify: Milliliters cancel one another and milli-
grams cancel one another, leaving gtt/min.

Drops per minute  30 gtt/ min     

  Run the infusion at 30 drops per minute to infuse 
2 mg of lidocaine per minute (check your work on 
the following lidocaine clock).   

 Clock Method—Lidocaine Clock 

 Lidocaine drips are typically 1 g of lidocaine 
in 250 mL or 2 g of lidocaine in 500 mL of D 5 W. 
These drips are not weight based, but instead 
are based on milligrams per minute (mg/min). 

 The fi rst thing that needs to be done is to convert 
the grams of lidocaine to milligrams so that the 
drip rate will refl ect the established mg/min infu-
sion rate.   

 • 1 g   1,000 mg 

 Next divide the volume found in the IV bag by the 
concentration of the lidocaine to obtain the ratio 
of mg:mL.   

 • 1,000 ÷ 250   4 mg/mL   

 • 2000 mg ÷ 500   4 mg/mL       

 Now simply apply this ratio to a clock:

gtt/min

800 mcg

200 mcg600 mcg

400 mcg

60

30

1545

 Since you are going to deliver 600 mcg/min, look 
at the clock to determine how many drops per 
minute you will need to deliver that amount of 
dopamine: 45 gtt/min will give you the desired 
600 mcg/min. 

  Find the ordered dosage over time:  The informa-
tion that is needed from the problem is

   • The ordered dose   

 • The size of the drip chamber   

 • The amount of drug on hand   

 • The total volume on hand (the volume of the 
IV bag being used)    

 The physician orders a 2-mg/min maintenance 
infusion of lidocaine for a patient who was expe-
riencing ventricular tachycardia. You have a 
 premixed solution of lidocaine that has 1 g of 
 lidocaine in 250 mL of normal saline. You have a 
60-gtt/mL administration set. At what drip rate 
will you set this infusion?   

 Physician’s order: 2 mg/min   

 Administration set size: 60 gtt/mL   

 Amount of drug on hand: 1 g   

 Volume on hand: 250 mL   

 The following formula should be used when cal-
culating these types of problems:

Drops per minute  

Volume on hand  Drip chamber
 Ordered dose

Amount of drug on hand
     

  First, convert grams to milligrams to allow for con-
sistency between the requested dosage and the 
concentration of medication on hand:

1g  1,000 mg      

gtt/min

4 mg

1 mg3 mg

2 mg

60

30

1545

     5. Calculation Problems  

 Using any of the preceding methods, solve the fol-
lowing dosage calculation problems.

    a. You have been instructed by medical control to 
administer an initial dosage of 0.1 mg/kg of IV 
adenosine to your 33-lb pediatric patient fol-
lowed by a rapid fl uid bolus. Based on the avail-
able packaging of adenosine (depicted in the 
photo at the top of page 187), you will need to 
administer   mL.       
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  b. You are working up a patient who is in ventricu-
lar fi brillation. The patient has been defi brillated 
following the administration of 1 mg of epineph-
rine 1:10,000, CPR is in progress, and the patient 
is now ready for her fi rst round of lidocaine at 
1.5 mg/kg. The patient weighs 132 lb. Based on 
the order and the lidocaine that you carry in your 
formulary (depicted below), you will need to 
administer  mL of lidocaine.       

  d. You have a 27-year-old (80 kg) male patient 
who has suffered second- and third-degree 
burns over 56% of his body. You are transport-
ing the patient to the burn center, which is just 
under 1 hour away. The patient has received 
a considerable amount of morphine, which 
barely seems to be taking the edge off of the 
pain. You calculate your fl uid infusion for the 
patient based on the Parkland formula and 
realize that you will need to infuse 1,120 mL 
per hour for the fi rst 8 hours. You will need 
to deliver  drops per minute in 
order to administer 1,120 mL/hour.   

  e. You are monitoring a 500-mL bag of normal 
saline that is dripping at a rate of 120 gtt/min 
through a 10-gtt/mL administration set. It 
will take  min for the bag to 
fi nish.   

  f. You have been given an order to infuse a 
300-mL fl uid bolus to your patient over 45 
minutes with a 10-gtt/mL administration set. 
You will need to set the drip rate at 

 gtt/min in order to accomplish 
this goal.   

  g. The physician orders 3 mcg/kg/min of 
 dopamine to be administered to your patient 
in cardiogenic shock. You place 200 mg of 
dopamine into a 250-mL bag of D 5 W to mix 
the infusion. You have a 60-gtt/mL administra-
tion set, and your patient weighs 165 lb. You 
will run the infusion at the rate of 

 gtt/min.   

  h. You have been given an order for dobutamine 
for your hypotensive CHF patient. The order 
is 15 mcg/kg/min. Your protocol states that 
you are to use a dobutamine infusion consist-
ing of 250 mg in 500 mL of normal saline. The 
patient weighs 165 lb. You will need to admin-
ister  gtt/min if you are using 
a 60-gtt/mL administration set.   

  i. Your preceptor is quizzing you about dosage 
calculations, and he states that he wants you 
to administer dopamine in the alpha range to 
a hypothetical 65-year-old, 88-lb patient. You 
remember that alpha effects are seen at 20 mcg/
kg/min, and you have been drilled and drilled 
that you are supposed to always use a micro-
drip (60 gtt/min) administration set when 
administering IV piggyback medications and 
that your local protocols require 200 mg of 
dopamine to be mixed into a 250-mL bag of 
D 5 W. Your preceptor wants to know how many 
drops per minute you will need to administer 
to this patient in order to see the desired 
effects. The answer you give is 
gtt/min.   

  c. You are treating an infant who is suffering 
from a symptomatic bradycardia at a heart rate 
of 40 beats per minute. The patient has not 
responded to oxygen therapy, ventilation, or 
epinephrine administration. Your base hospi-
tal physician has ordered you to administer 
0.02 mg/kg to this 22-lb child. You should 
administer  mL of atropine 
(depicted below) to the patient.       
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  j. You have achieved a return of spontaneous 
circulation on a ventricular fi brillation cardiac 
arrest patient following your second defi brilla-
tion. Your partner boluses the patient with 
lidocaine and asks that you prepare a lido-
caine drip. Your protocols require that you 
begin a lidocaine infusion at 2 mg/min. You 
carry premixed lidocaine (2 g in 500 mL). 
Using a 60-gtt/mL administration set, you will 
set the lidocaine infusion at a drip rate of 

 gtt/min to deliver 2 mg/min.

You Are There: Reality-Based Cases 

Case 1 

As you are inspecting your ambulance at the begin-
ning of your shift, an elderly man shuffl es up to the 
back of the ambulance and says, “Excuse me young 
man, may I have some help? I am having chest pain 
and I really don’t feel well.” You pull out the gurney 
from the back of the ambulance and ask the gentleman 
to sit down so that you can check him out. The patient 
complies, and as you are about to begin your assess-
ment, your partner walks up to the ambulance. The 
two of you immediately go to work. 

 You assess the patient as your partner hooks him 
up to the ECG monitor and the pulse oximeter (his 
oxygen saturation is 92% on room air) and then 
places the patient on O 2  at 10 L by non-rebreather 
mask. The patient’s vital signs are BP of 188/96, HR 
of 112, and irregular and slightly labored respira-
tions of 28. The ECG shows the rhythm in  Fig-
ure 16-1 . The patient presents with cool, pale, moist 
skin and speaks in fi ve- to six-word sentences. He is 
alert and oriented and follows basic commands. He 
states that he is having a heavy sensation in his 
chest, very similar to the pressure that he felt when 
he had an MI 2 months ago. The pressure (6 on a 
scale of 10) is nonradiating and is associated with 

nausea. The onset of this episode was 30 minutes 
ago while walking.  

       The patient states that he had a stent placed, but 
he doesn’t know which artery it was placed in. He 
takes digoxin, atenolol, Coumadin, Glucophage, and 
Lipitor. He has no allergies to medications. 

 You discover that the patient has jugular venous 
distention (JVD), slight supraclavicular retractions 
with his ventilations, trace pedal edema, and faint 
crackles in the bilateral bases of his lungs. He has had 
no recent illnesses and has had no sputum produc-
tion. He states that he has had trouble breathing when 
he sleeps at night, so he has been sleeping in a recliner 
in his living room. He also states that he has trouble 
breathing when he walks. 

 As you establish an IV, your partner administers 
one metered dose of sublingual nitroglycerin and 
325 mg of aspirin. Your partner states that he would 
like to complete the MONA algorithm and asks if you 
would like to contact medical control to get an order 
for morphine sulfate or if you would like him to make 
the call.   

  1. What is your general impression of the patient? 

 

 

 

2. What is your fi rst priority in the treatment of this 
patient? 

 

 

 

3. Describe your basic treatment of the patient prior 
to administration of medications. 

 

 

 

  FIGURE 16-1  
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    4. What do you need to know about the patient before 
you can administer medications? 

 

 

 

5. What do you need to know about a medication 
prior to administering that medication? 

 

 

 

6. What are the fi ve “rights” of medication adminis-
tration? 

 

 

 

7. What is likely the single most important thing that 
a paramedic can do following medication admin-
istration to prevent unnecessary exposure to con-
taminated items? 

 

 

 

      8. Explain why your partner was able to administer 
nitroglycerin and aspirin but needed to contact 
medical control in order to administer morphine 
sulfate. 

 

 

 

9. During the process of obtaining a history, what is 
an important question to ask the patient regarding 
medications—other than the names of the medica-
tions and any known allergies that the patient may 
have to medications—that can have a dramatic 
impact on the patient’s current condition? 

 

 

 

      Test Yourself

1. You are called to an apartment building by law 
enforcement offi cials who have discovered a man 

whom they believe to be delusional. The patient 
tells you that he has been hearing people talking 
all day long, like “a radio playing in my head.” In 
the kitchen you fi nd several bottles of Abilify, an 
antipsychotic medication; all the bottles are full, 
and the prescriptions were fi lled several months 
ago. You should suspect

    a. a medication overdose.   

  b. a manic depressive disorder.   

 c. a traumatic head injury.   

  d. a medication underdose.      

2. In regard to medication administration, what is a 
contraindication? 

 

 

3. When administering a medication, you should 
check the patient’s vital signs

    a. after administering the medication.   

  b. before and after administering the medica-
tion.   

  c. every 10 minutes after administering the med-
ication.   

  d. before administering the medication.      

  4. Next to a patient’s bathroom sink, you fi nd a pre-
scription sleep aid, an over-the-counter (OTC) pain 
reliever, an herbal remedy, and a toothpaste that 
contains fl uoride. Which of the following must be 
documented in your report?

   a. The prescription and OTC medications   

 b. The prescription medication only   

  c. The prescription, OTC medication, and herbal 
remedy   

  d. The prescription, OTC medication, herbal rem-
edy, and toothpaste      

  5. Like medications, IV catheters and tubing have 
expiration dates.

   True   

 False      

6. Your patient is in hypovolemic shock and requires 
immediate fl uid replacement therapy. While pre-
paring to administer the IV, you drop the needle 
and it falls to the ground. What should you do?

   a. Retrieve a new needle.   

  b. Wipe off the needle with a clean, dry piece of 
gauze.   

  c. Wipe the needle with an antiseptic.   

  d. Use your breath to steam the surface of the 
needle.      
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  7. Sharps should be disposed of in

    a. a plastic bag clearly marked “Caution.”   

  b. any public trash receptacle.   

  c. a jar containing alcohol.   

  d. a biohazard receptacle.      

  8. _________ drugs need to be accounted for at the 
beginning and end of your shift, should be kept 
secure throughout your shift, and require detailed 
custody logs.   

  9. In accordance with your local protocols, you should 
frequently inspect your ambulance’s medication 
supply. List three specifi c factors you should note 
when performing this task.

 

  

     10. Although needle-less systems do not require nee-
dles, they are compatible with traditional nee-
dles.

   True   

 False      

 11. Your partner has been experiencing chronic bumps 
and raised, red areas on her hands. When she went 
on vacation for 2 weeks, the symptoms gradually 
disappeared, but a week after returning to work, 
the symptoms have returned. She is always very 
careful to wear gloves when handling medications 
and during any patient contact. You should sus-
pect

    a. a reaction to handling a medication.   

  b. contact dermatitis contracted from a patient.   

  c. a fungal infection.   

  d. a latex allergy.      

 12. Which of the following statements regarding inject-
able medications is true?

    a. Most injectable medications should not be fro-
zen.   

  b. Most injectable medications have a very short 
shelf life.   

  c. Most injectable medications can only be stored 
in glass bottles.   

  d. Most injectable medications cannot be exposed 
to light.      

 13. List the three acceptable methods for sterilization 
of medical equipment. 

 

 

   14. EMS providers can emulate pharmacies by using 
a three-step system to confi rm that the correct 

medication is being administered. Briefl y describe 
these three steps. 

 

 

    15. You have responded to a remote location for a 
patient in hemorrhagic shock. En route to the hos-
pital you are attempting to obtain IV access to begin 
fl uid resuscitation, but the road that you are travel-
ing on is bumpy, and you are unable to safely per-
form the procedure. To minimize the possibility of 
an accidental needle stick, you would likely

    a. wait until you reach the main highway before 
reattempting to obtain IV access.   

  b. have the driver pull over, and obtain IV access 
while the ambulance is stopped.   

  c. concentrate on alternative forms of treatment 
until you reach the hospital.   

  d. continue to carefully attempt to obtain IV 
access until you are successful.      

 16. A drug in your supply expires December 2012. 
What is the last date that you can administer the 
drug?

    a. December 1, 2012   

  b. November 1, 2012   

  c. December 31, 2012   

  d. November 31, 2012      

 17. How are the majority of health-care workers acci-
dentally exposed to blood during their occupa-
tional training?

    a. Eye splashes   

  b. Non-intact skin exposure   

  c. Mucous membrane exposure   

  d. Needle sticks      

 18. Most patients who regularly take prescription 
medication are compliant with their prescribed 
dosing regimen.

   True   

 False      

 19. Who can authorize the administration of medica-
tion?

    a. The team leader   

  b. The patient   

  c. The online physician   

  d. The most senior paramedic      

 20. You are called to a “man down” in a supermarket. 
When you arrive, the adult male patient is unrespon-
sive and apneic. The ECG monitor reveals that the 
patient is in cardiac arrest. You need to administer 
epinephrine, but you cannot confi rm the patient’s 
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medical history or allergies because none of the 
immediate bystanders know the man. You should

   a. administer the epinephrine immediately.   

  b. provide care without administering any medi-
cations.   

  c. use the man’s cell phone to contact a family 
member.   

  d. use the store’s public address system to ask 
any friends or family to come forward.        

Need to Know

 The following represent the Key Objectives of Chap-
ter 16:

1. Describe the safe and appropriate administration of 
medications based upon the selected route. 

 With administration of medications comes a great 
deal of responsibility. The process of administering 
medications needs to be methodical, well thought 
out, and based on sound judgment. There is no 
room for complacency in medication administra-
tion, for when the paramedic becomes complacent, 
mistakes are made, and when it comes to medica-
tion administration, mistakes can be lethal. 
  All medication administration decisions need 
to be based on the results of assessments that 
include past medical history, any known aller-
gies to medications (specifi c medications [e.g., 
morphine] or general classifi cations of medica-
tions [sulfa-based medications]), physical exami-
nation, and vital signs (e.g., heart rate, blood 
pressure, respiratory rate, temperature, ECG trac-
ing, pulse oximetry). Paramedics must have a 
basic knowledge of any medications that they 
may administer, including indications, contrain-
dications (absolute or relative), potential side 

effects or complications, precautions, any possi-
ble interactions with other medications, and the 
expected therapeutic effects, based on their scope 
of practice and the formulary of their provider. 
Is the paramedic able to administer the medica-
tion based on standing orders, or does the medi-
cation administration require consultation with 
medical control? 
  Because most medication dosages are based 
on a patient’s weight, the paramedic must be able 
to perform drug calculations so that the patient 
does not receive an overdose or an underdose of 
a medication. Since some medications do not 
come packaged as ready to administer, paramedics 
need to know how to prepare medications for 
administration. For example, glucagon comes in 
two vials. One of the vials contains a powder, and 
the other vial contains a liquid. The powder needs 
to be combined with the liquid and thoroughly 
dissolved before it can be administered. Simi-
larly, some medications need to be mixed with 
an IV solution in an IV bag before they can be 
administered as an IV drip (infusion). If given 
such a medication undiluted as an IV bolus, the 
patient could experience undesired effects. 
  Standard medication administration must 
follow safe administration techniques via the 
appropriate administration route while maintain-
ing asepsis. Contaminated disposable medication 
administration equipment needs to be disposed of 
in the appropriate disposal container, and reusable 
medication administration equipment needs to be 
cleaned and maintained per the manufacturer’s 
instructions. 
  Any preexisting medication administration 
device that is used by paramedics must be approved 
by the EMS agency and the EMS provider that the 
paramedic works for. Any medication administra-
tion device that the paramedic is not familiar with 
or specifi cally trained how to use should not be 
used by the paramedic. 
  Other than ensuring that the fi ve rights of 
medication administration are followed and the 
patient is not allergic to the medication that you 
are administering, perhaps the most important 
step in medication administration is to reassess 
the patient following the administration of a med-
ication to see if it had the desired or any undesired 
effects. Make sure that the medication administra-
tion is clearly and accurately documented on your 
patient care report. This report is a part of the 
patient’s medical record and may be referred to by 
medical personnel to direct them in further treat-
ment of the patient.      
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Skill Name 
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Intravenous Access 42 – Appendix A and DVD 42 – This chapter and DVD 

Intravenous Access Using Saline Lock 43 – DVD 43 – DVD 

Phlebotomy   44 – DVD N/A 

Intraosseous Access and Drug 
Administration

45 – Appendix A and DVD 45 – This chapter and DVD 

Umbilical Vein Cannulation 46 – DVD N/A 

Central Line Access for Fluids and Drug 
Administration

47 – DVD N/A 

Intravenous Drug Bolus 48 – Appendix A and DVD 48 – This chapter and DVD 

Intravenous Drug Infusion 49 – Appendix A and DVD 49 – This chapter and DVD 

Intramuscular Drug Administration 50 – Appendix A and DVD 50 – This chapter and DVD 

Intranasal Drug Administration 51 – DVD N/A 

Nebulized Drug Administration   52 – Appendix A and DVD 52 – This chapter and DVD 

Subcutaneous Drug Administration 53 – Appendix A and DVD 53 – This chapter and DVD 

Sublingual Drug Administration 54 – DVD N/A 

Endotracheal Drug Administration 55 – DVD N/A 

Eye Drop Drug Administration 56 – DVD N/A 

Oral Drug Administration 57 – DVD N/A 

Rectal Drug Administration 58 – Appendix A and DVD 58 – This chapter and DVD 

Autoinjector Drug Administration Device 59 – DVD N/A 

NREMT Intravenous Therapy 89 – DVD N/A 

NREMT Pediatric Intraosseous Infusion 91 – DVD N/A 

 Need to Do 

 The following medication administration skills are explained and illustrated in a step-by-step manner, via skill 
sheets and/or Step-by-Steps in this text and on the accompanying DVD:           



       Intravenous Access 

Conditions:   The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.  Establish a patent IV line within 
6 minutes.    

Indications:   Patients who require or may potentially require administration of fl uids or intravenous 
medications.   

 Red Flags:   Prep the site with aseptic or medically clean technique as fi eld conditions permit. Avoid starting 
an IV on the same arm as a dialysis shunt. IV infi ltration, especially when medications are being administered, 
can cause serious and irreversible tissue damage. Avoid using areas of burned skin or heavy vein scarring.   

Step-by-Step 42

 Steps:   

1. Use appropriate standard precautions.   

2. Select proper fl uid and check its expiration date 
and clarity.   

3. Select proper IV tubing.   

4. Close roller clamp.   

  5. Remove tab from IV bag and cap from spike 
end of IV tubing. Insert spike into IV bag 
administration port (Figure SBS 42-1).   

  6. Squeeze the drip chamber until IV solution 
reaches fl uid line or the drip chamber is half full.   

  7. Run fl uid through the tubing until fl uid fi lls 
tubing and air bubbles are removed.   

  8. Gather equipment (IV needle, tourniquet, tape, 

gauze, alcohol prep, etc.).   
  9. Apply tourniquet proximal to desired site.   

  10. Select site (Figure SBS 42-2). (Possible sites 
include between knuckles, dorsal thumb, back of 
hands, forearms, or antecubital fossa.)   

  11. Cleanse area with alcohol prep.   

  12. Control site by pulling skin fi rmly, taking care to 
keep your fi ngers out of the needle path.   

  13. Insert needle at less than a 45-degree angle with 
the bevel up (Figure SBS 42-3).   

  14. Advance needle in a smooth motion.   

SBS 42-1

SBS 42-2

SBS 42-3  193
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  15. Monitor for fl ashback, and verbalize when 
fl ashback is visualized.   

  16. Advance catheter into vein while retracting 
needle until it locks.   

17. Avoid catheter shear by not reinserting needle 
into catheter.   

  18. Remove tourniquet if blood sample is not required.   

  19. Hold hub, and tamponade vein to prevent 
bleeding (Figure SBS 42-4).   

  20. Remove needle from hub and place in a sharps 
container.   

  21. Connect administration set to catheter hub.   

  22. Open roller clamp and observe for free fl ow 
through drip chamber (Figure SBS 42-5).   

  23. Inspect and palpate for infi ltration at IV site.   

24. Secure site and tubing with tape or a commercial 
device (Figure SBS 42-6).     

 

Critical Criteria:   

 • Use appropriate standard precautions.   

 • Maintain aseptic or medically clean technique 
throughout procedure.   

 • Avoid catheter shear by not reinserting needle 
into catheter.   

 • Observe for infi ltration.   

 • Establish a patent IV line within 6 minutes.   

 • Dispose of sharps in an appropriate container.     

SBS 42-4

SBS 42-5

SBS 42-6



 Intraosseous Access and Drug Administration  

 Conditions:   The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.   

 Indications:   A patient who requires intravascular access for medication administration and/or volume 
resuscitation and for whom IV access is not readily available.   

 Red Flags:   Long-bone deformity distal to access site on same bone; unable to locate landmarks.   

8. Stabilize IO catheter and remove needle.   

9. Dispose of sharps in appropriate sharps container.   

10. Attach syringe to IO needle.   

11. Aspirate bone marrow and administer saline 

fl ush (Figure SBS 45-3).   
  12. Inspect site for infi ltration. If swollen, remove 

needle and apply pressure.   

  13. Attach administration set, and run fl uid wide open.   

  14. Ensure free fl ow and no swelling, and adjust to 
desired rate.   

  15. Secure device (Figure SBS 45-4).    

Step-by-Step 45

 Steps:   

1. Use appropriate standard precautions.   

2. Select appropriate device and prepare 
equipment.   

3. Locate intraosseous (IO) site (Figure SBS 45-1). 
(Possible sites include tibia, distal femur, 
humerus, sternum, or iliac crest.)   

4. Cleanse site with alcohol and/or iodine.   

5. Place IO device against bone.   

6. Insert needle straight into bone at a 90-degree 
angle (Figure SBS 45-2).   

7. Stop at proper depth or when resistance is no 
longer felt (“popping” sensation).   

SBS 45-1

SBS 45-2

SBS 45-4

SBS 45-3
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Step-by-Step 48

 Drug Administration   

  16. Ensure that fi ve patient rights of drug 
administration are met.   

  17. Draw medication using aseptic technique.   

  18. Dispose of needle in a sharps container.   

  19. Cleanse port with alcohol prep.   

  20. Attach syringe to port.   

  21. Occlude line between fl uid and port by 
pinching line or adjusting three-way stopcock 
(Figure SBS 45-5).   

  22. Push medication at proper rate, and fl ush tubing 
after administration.   

  23. Monitor patient for desired and adverse effects.      

 Critical Criteria:   

 • Use appropriate standard precautions.   

 • Use intraosseous needle in a safe manner.   

 • Immediately dispose of sharps in appropriate 
container.   

 • Observe for infi ltration at site.   

 • Ensure that fi ve rights of medication 
administration are followed.      

   Intravenous Drug Bolus  

 Conditions:   The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.   

 Indications:   A patient who requires a medication bolus delivered intravenously.   

 Red Flags:   Medications given through the IV route are rapid acting. Deliver medications at appropriate 
rate and at appropriate time intervals. Always observe for infi ltration.   

 Steps:   

  1. Use appropriate standard precautions.   

  2. Explain procedure to a conscious patient.   

  3. Ensure patient is not allergic to the medication.   

  4. Ensure IV fl ows without infi ltration.   

  5. Ensure that fi ve patient rights of drug 
administration are met.   

SBS 45-5
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12. Withdraw needle from IV tubing and dispose in 
sharps container.   

13. Flush IV tubing, and set fl ow to desired rate 
(Figure SBS 48-4).   

14. Thoroughly document medication administration.   

15. Monitor patient for desired and adverse effects.     

 Critical Criteria:   

 • Use standard precautions.   

 • Check for patient allergies and medication 
reactions.   

 • Ensure that fi ve rights of medication 
administration have been met.   

 • Cleanse the IV port prior to injection.   

 • Immediately dispose of sharps in an appropriate 
container.   

 • Monitor patient for changes in condition.      

6. Assemble pre-fi lled syringe, or draw medication 
into syringe (Figure SBS 48-1).   

  7. Expel air from syringe.   

  8. Cleanse IV port with alcohol prep.   
  9. Attach syringe to IV port (Figure SBS 48-2).   

  10. Occlude IV line between port and IV bag, or 
close roller clamp.   

  11. Push medication at the proper rate (Fig ure  
SBS 48-3) while observing for infi ltration.   

SBS 48-1

SBS 48-3

SBS 48-2

SBS 48-4



9. Mark bag with drug name and concentration, 
date and time of administration, and initials of 
person preparing and administering infusion.   

10. Dispose of any sharps in appropriate container.   

  11. Cleanse IV port with alcohol prep.   

  12. Connect infusion IV set to main IV and stop fl ow 
of main IV (Figure SBS 49-3).   

  13. Secure line with tape (Figure SBS 49-4).   

 Steps:   

  1. Use appropriate standard precautions.   

 2. Explain procedure to a conscious patient.   

  3. Ensure patient is not allergic to the medication.   

4. Ensure IV fl ows without infi ltration.   

5. Ensure that fi ve patient rights of drug 
administration are met.   

  6. Calculate drug dosage in drips per minute 
(gtt/min).   

7. Prepare IV solution or spike premixed bag 
(Figure SBS 49-1).   

8. Fill drip chamber, and fl ush tubing (Fig ure  
SBS 49-2).   

Step-by-Step 49
 Intravenous Drug Infusion  

 Conditions:   The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.   

 Indications:   A patient who requires medications continuously delivered intravenously.   

 Red Flags:   Medications given through the IV route are rapid acting. Pay close attention to the rate of 
administration. Always observe for infi ltration of primary IV.   

SBS 49-1

SBS 49-2

SBS 49-3

SBS 49-4

198
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  14. Adjust to proper drip rate.   

  15. Thoroughly document medication administration.   

  16. Monitor patient for desired and adverse effects.     

 Critical Criteria:   

 • Use standard precautions.   

 • Check for patient allergies and medication 
reactions.   

 • Ensure that fi ve rights of medication 
administration have been met.   

 • Cleanse medication port prior to insertion.   

 • Dispose of sharps immediately after use.   

 • Ensure that infusion is set at proper rate.   

 • Monitor patient for desired and adverse effects.      

   Intramuscular Drug Administration  

 Conditions:   The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.   

 Indications:   A patient whose condition requires the administration of a medication through the 
intramuscular route. A patient who does not have vascular access, and the required medication can be 
administered intramuscularly.   

 Red Flags:   May not be effective in poorly perfused tissue.   

6. Expel air from syringe.   

7. Locate administration site (deltoid, thigh, or 
buttocks).   

8. Cleanse site with alcohol prep.   

9. Stabilize skin with fi ngers, or pinch to raise skin 
slightly (Figure SBS 50-2).   

Step-by-Step 50

 Steps:   

  1. Use appropriate standard precautions.   

2. Explain procedure to a conscious patient.   

3. Ensure patient is not allergic to the medication.   

4. Ensure that fi ve patient rights of drug 
administration are met.   

5. Using a 20-gauge or smaller needle, draw 
medication into syringe (Figure SBS 50-1).   

SBS 50-1 SBS 50-2

—Continued



10. Insert needle at 90-degree angle, and quickly 
advance into muscle.   

  11. Attempt to aspirate for blood (Figure SBS 50-3). 
If blood returns, withdraw needle and try a 
different site.   

  12. Slowly inject medication.   

  13. Withdraw needle from patient, and dispose of 
needle and syringe in appropriate sharps 
container.   

  14. Apply sterile gauze and direct pressure to site 
(Figure SBS 50-4).   

  15. Thoroughly document medication administration.   

  16. Monitor for redness and swelling.   

  17. Monitor patient for desired and adverse effects.     

 Critical Criteria:   

 • Use standard precautions.   

 • Check for patient allergies.   

 • Ensure that fi ve rights of medication 
administration have been met.   

 • Insert needle at 90-degree angle.   

 • Aspirate for blood prior to medication 
administration.   

 • Immediately dispose of sharps in appropriate 
container.  
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Step-by-Step 52
       Nebulized Drug Administration  

 Conditions:   The candidate should perform this skill on a simulated patient in a sitting or supine position 
(stretcher, chair, or bed) under existing indoor, ambulance, or outdoor lighting, temperature, and weather 
conditions.   

 Indications:   A patient whose condition requires the administration of a medication through the nebulized 
route.   

 Red Flags:   Equipment used to nebulize medications can vary signifi cantly. Practice with your local 
system’s equipment until you are comfortable with assembly and use.   

SBS 50-3

SBS 50-4
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 Steps:   

  1. Use appropriate standard precautions.   

2. Explain procedure to a conscious patient.   

3. Ensure the patient is not allergic to the medication.   

4. Ensure that fi ve patient rights of drug 

administration are met.   
 5. Place medication in nebulizing chamber (Figure 

SBS 52-1).   

  6. Screw on chamber cover.   

  7. Attach oxygen tubing to nebulizer chamber, and 
attach tubing to oxygen source (Figure SBS 52-2).   

  8. Assemble administration set according to 
manufacturer’s instructions, ensuring nebulizer 
chamber remains upright.   

  9. Attach T-piece to nebulizing chamber (Figure 
SBS 52-3).   

  10. Adjust fl ow of oxygen to nebulizer to create a 
steady mist of medication (6–8 L/min).   

  11. Instruct patient to seal lips around mouth- 
piece, and direct him or her to breathe slowly 
and deeply (Fig ure SBS 52-4).   

  12.  Alternately,  attach set to an in-line adapter, and 
ventilate with a bag-mask at 12–20 breaths/min 
timed with patient’s inspiratory effort (Figure 
SBS 52-5).   

  13.  Alternately,  attach nebulizer to simple mask 
(Figure SBS 52-6) and adjust the fl ow of 
oxygen to create a steady mist of medication 
(6–8 L/min).   

  14. Refi ll chamber per local protocol.   

SBS 52-1

SBS 52-2

SBS 52-3

SBS 52-4

SBS 52-5

SBS 52-6

—Continued
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Step-by-Step 53

  15. Thoroughly document medication 
administration.   

  16. Monitor patient for desired and adverse 
effects.     

Critical Criteria:   

 • Use standard precautions.   

 • Ensure that fi ve rights of medication 
administration are met.   

 • Assist ventilations as necessary.   

 • Keep in-line nebulizer chamber upright.      

 Subcutaneous Drug Administration  

 Conditions:   The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.   

 Indications:   A patient whose condition requires the administration of a medication through the 
subcutaneous route.   

 Red Flags:   May not be effective in poorly perfused tissue.   

 Steps:   

  1. Use appropriate standard precautions.   

  2. Explain procedure to a conscious patient.   

  3. Ensure patient is not allergic to the medication.   

  4. Ensure fi ve patient rights of drug administration 
are met.   

  5. Using a 22-gauge or smaller needle, draw 
medication into syringe (Figure SBS 53-1). May 
give maximum of 1 mL of fl uid.   

SBS 53-1
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  6. Expel air from syringe.   

  7. Locate administration site (upper arm, abdomen, 
or thigh).   

  8. Cleanse site with alcohol prep.   

  9. Pinch skin to lift it slightly (Figure SBS 53-2).   

  10. Insert needle at a 45-degree angle.   

  11. Smoothly advance needle into subcutaneous 
tissue (Figure SBS 53-3).   

  12. Attempt to aspirate for blood with syringe 
(should be diffi cult). If blood returns, withdraw 
and try a different site.   

  13. Inject the medication (Figure SBS 53-4).   

  14. Withdraw needle, and dispose of needle and 
syringe in appropriate sharps container.   

  15. Place gauze over injection site, and apply direct 
pressure.   

  16. Thoroughly document medication 
administration.   

  17. Monitor administration site for redness and 
swelling.   

  18. Monitor the patient for desired and adverse 
effects.     

 Critical Criteria:   

 • Use standard precautions.   

 • Check for patient allergies.   

 • Check expiration date of medication.   

 • Ensure that fi ve rights of medication 
administration have been met.   

 • Insert needle at 45-degree angle.   

 • Immediately dispose of sharps in appropriate 
container.   

 • Aspirate for blood prior to medication 
administration.      

 • Monitor for desired and adverse effects. 

SBS 53-2

SBS 53-3

SBS 53-4
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Step-by-Step 58
Rectal Drug Administration  

 Conditions:   The candidate should perform this skill on a simulated pediatric patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.   

 Indications:   A pediatric patient whose condition requires the administration of a medication via the rectal 
route.   

 Red Flags:   Feeding tube or syringe must be inserted deep enough into rectal space in order to deliver 
medication. Forceful insertion can perforate the bowel wall. Remove needle prior to insertion of syringe into rectum.   

 Steps:   

 1. Use appropriate standard precautions.   

2. Explain procedure to a conscious patient or 
parents.   

3. Ensure patient is not allergic to the medication.   

 4. Ensure that fi ve patient rights of drug 
administration are met.   

5. Draw up medication using aseptic technique 
(Figure SBS 58-1).   

  6. Remove and dispose of needle in appropriate 
sharps container.   

  7. Choose administration option:  
  a. Attach an extension: large-bore IV catheter 

without needle or cut 3.0 ET tube.   
  b. Use a tuberculin (TB) syringe without needle.      
 c. Insert a suppository with gloved fi nger.

  8. Lubricate administration device or suppository 
and fi nger with water-soluble jelly only.   

9. Gently insert into anus (Figure SBS 58-2). If 
using a suppository, insert with gloved fi nger.   

  10. Advance past both sphincter muscles.   

  11. Slowly deliver medication.   

  12. Remove syringe and hold buttocks together 
(Figure SBS 58-3).   

  13. Dispose of syringe in appropriate container.   

  14. Thoroughly document medication administration.   

SBS 58-1

SBS 58-2

SBS 58-3
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  15. Monitor patient for desired and adverse effects 
(Figure SBS 58-4).     

 Critical Criteria:   

 • Use standard precautions.   

 • Check for patient allergies and medication 
reactions.   

 • Ensure that fi ve rights of medication 
administration have been met.   

 • Lubricate administration device or suppository 
and fi nger before administration.   

 • Pinch buttocks closed after administration.   

 • Immediately dispose of sharps in appropriate 
container.   

 • Monitor patient for desired and adverse effects.      

Connections   

ᔢ Chapter 15, Pharmacology, in the textbook con-
tains additional information on medication 
indications, contraindications, precautions, and 
special considerations. See Box 15-6 in the text-
book for a description of the patient “rights” 
that are identifi ed in the DOT curricula.   

ᔢ Chapter 10, Therapeutic Communications and 
History Taking, in the textbook describes tech-
niques that can be helpful in obtaining informa-
tion from patients.   

ᔢ Chapter 9, Safety and Scene Size-Up, in the 
textbook includes additional information on 
BSI precautions.   

ᔢ Chapter 17, Documentation and Communication, 
in the textbook details information on perform-
ing a radio consultation and what elements of 
medication administration documentation are 
important to capture on the patient care report.   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

 Street Secrets   

ᔢ Shortcuts Drug dosage calculations can be a 
nightmare for many paramedics. The need to per-
form them in any situation—let alone a situation 
in which one is caring for a critical patient who 
has a very low blood pressure—can send the most 
confi dent paramedic into a meltdown. The follow-
ing simple formulas are shortcuts that will give 

you a close estimate of the number of drops per 
minute that you need to administer to a patient 
receiving a dopamine infusion.  These shortcuts 
are based on the use of a 60-gtt/mL IV administra-
tion set .  This method should not be used in a test-
ing environment because it is not 100% accurate.  
Shortcut 1 is for use with a dopamine IV bag that 
has a concentration of 1,600 mcg/mL and is used 
to obtain a 5-mcg/min dose.

(Weight in kg   10)   (2)   1   drip rate in gtt/min 
for patient receiving 5-mcg/min dose. 

 Example:  The patient weighs 80 kg.

      80   10   8

 8    2    16

16    1   15 gtt/min     
  Shortcut 2 is for use with a dopamine IV bag that 

has a concentration of 800 mcg/mL and is used to 
obtain a 5-mcg/min dose.

    (Weight in kg   5)   (2)   2   drip rate in gtt/min for 

patient receiving 5-mcg/min dose. 
 Example:  The patient weighs 60 kg.

      60   5    12

12   2   24

24   2   22 gtt/min 
  Note: The paramedic should always ensure the 

patency of the IV by aspirating prior to injecting 
any medication. This is crucial because drugs 
injected into the tissues instead of the blood-
stream could have a detrimental effect on the 
patient.     

SBS 58-4



The Drug Box

There are no specifi c drugs related to this chapter con-
tent.   

 Answers   

 Are You Ready?   

1. The patient is critically ill. The infant is seizing and blue 
(cyanotic). This alone is evidence of a life-threatening 
emergency.   

  2. Airway, airway, airway! Followed by breathing and cir-
culation.   

3. Any four of the following: fever, hypoglycemia, head 
injury, ingestion (poisoning), hypoxia, arrhythmia, 
epilepsy, hypovolemia, and electrolyte imbalance.   

  4. You should perform a blood sugar test. If the patient is 
hypoglycemic and you stop the seizure with an anticon-
vulsant, you may not remember to check the patient’s 
blood sugar, and a blood sugar level low enough to cause 
seizures can cause signifi cant damage if left untreated.   

  5. Administration of medications needs to be in compli-
ance with local EMS policies and protocols, but for the 
sake of this exercise general guidelines are as follows:  

  a. The fi rst choice would be IV administration of med-
ications because of the relative ease of establishing 
an IV, the relatively minimal invasiveness of the 
procedure, and the rapid onset of action of medica-
tions administered intravenously. You also have a 
route to administer IV fl uids in the setting of hypo-
volemia.   

  b. The second choice would be based on the type of 
medication being administered. If you are delivering 
an anticonvulsant such as a benzodiazepine, the rectal 
route should be considered next. This route does not 
allow for correction of hypovolemia or hypoglycemia.   

  c. If the patient is hypoglycemic and/or hypovolemic, 
another more invasive, yet very effective, means of 
delivering medications to a critical patient is via the 
intraosseous route ( Figure 16-2 ).             

  d. Another possibility for the administration of some 
medications is the intranasal route, but the absorp-
tion rate is not as rapid, and there is no possibility 
for addressing fl uid defi cits or hypoglycemia.        

 Active Learning   

  1. a. 2.2 lb; b. 1,000 g; c. 1,000 mg; d. 1,000 mcg; e. 1,000 
mL; f. 1 mL; g. 5 mL; h. 15 mL; i. 30 mL; j. 65 mg; 
k. 1/10 or 0.1 L; l. 1/100 or 0.01 m; m. 1/1,000 or 0.001 g; 
n. 1/1,000,000 or 0.000001 g   

5. 

  a. In order for you to administer 0.1 mg/kg of adeno-
sine to this 33-lb (15 kg) patient, you will need to 
administer 0.5 mL.   

  b. In order to administer 1.5 mg/kg of lidocaine to this 
132-lb cardiac arrest patient, you will need to 
deliver 4.5 mL.   

  c. To administer a 0.02-mg/kg dose of atropine to this 
22-lb (10 kg) child, you must administer 2 mL of 
atropine.   

  d. In order to deliver 1,120 mL/hour, you will need to 
deliver 187 gtt/min.   

  e. The 500-mL bag of normal saline dripping at a 
rate of 120 gtt/min through a 10-gtt/mL adminis-
tration set will be completed in 41.66 or about 
42 minutes.   

  f. In order to administer 300 mL of fl uid over 45 min-
utes via a 10-gtt/min administration set, you will 
need to set your drip rate at 67 gtt/min.   

  g. Drops per minute = 16.8 gtt/min. Run the infusion 
at 17 drops per minute to infuse 3 mcg/kg/min of 
dopamine to your patient.   

  h. For your 165-lb patient to receive 15 mcg/kg/min 
of dobutamine from an IV bag that contains 250 mg 
of dobutamine in 500 mL of normal saline, using a 
60-gtt/min administration set, the patient needs to 
get a 135-gtt/min infusion.   

  i. In order for your 88-lb patient to receive 20 mcg/
kg/min of dopamine (200 mg/250 mL D 5 W) via a 
micro-drip administration set, you will need to 
administer 60 gtt/min.   

  j. In order to deliver 2 mg/min, you will need to set 
the IV drip rate of the 60-gtt/mL administration set 
at 30 gtt/min.        

 You Are There: Reality-Based Cases  

 Case 1   

1. The patient is sick: he has chest pain and shortness of 
breath, and he is hypertensive, tachycardic, and tachyp-
neic. He has an oxygen saturation of 92% on room air, 
and he speaks in fi ve- to six-word sentences. He has JVD, 
pedal edema, supraclavicular retractions, and crackles 
in the bilateral bases of his lung fi elds.   

2. The fi rst priority in this patient, or any patient for that 
matter, is airway, breathing, and circulation.   
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FIGURE 16-2   The intraosseous route is an effective alternative 

to the intravenous route of medication and fl uid administration.
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  3. Perform complete primary and secondary examinations 
including vital signs, ECG, and pulse oximetry; take a 
medical history, including medications and allergies to 
medications.   

  4.   
 • Does the patient have any allergies to medications?   

 • Will the patient’s current hemodynamic status allow 
for the administration of the chosen medication?   

 • Will the administration of the chosen medication 
negatively impact the patient’s medical condition(s)? 
(For example, if the patient has a history of ulcers, 
will the administration of aspirin have a negative 
impact on the patient?)   

 • Will the administration of the chosen medication 
interact negatively with any of the medications that 
the patient takes on a regular basis?      

  5. Prior to administering any medication, a paramedic 
should be aware of its indications, contraindications, pre-
cautions, side effects, interactions, and therapeutic effects. 
The paramedic should also be familiar with the appropri-
ate route of administration for that particular medication, 
as well as the appropriate rate of administration.   

  6.  

 • The right patient   

 • The right medication   

 • The right dosage   

 • The right route   

 • The right time      

  7. Immediately dispose of sharps in an approved container. 
Never re-cap sharps!   

  8. There could be several reasons why a paramedic may 
administer some medications and not others. It is likely 
that the nitroglycerin and aspirin were administered 
according to standing orders. (Standing orders are pre-
established medication orders that paramedics may 
administer based on specifi c parameters. A complete 
assessment, history, and physical examination must be 
performed prior to medication administration by stand-
ing orders.) For some medications and procedures, a 
paramedic must consult with a physician prior to 
administering the medications or performing the proce-
dures.   

  9. Determine whether the patient has been compliant with 
his or her prescribed medications. (Is there any chance 
the patient is taking either too much or too little of the 
prescribed medication? An overdose or an underdose of 
medication can have a dramatic impact on the patient’s 
condition.)      

 Test Yourself   

  1. d 

 The unopened pill bottles in the patient’s kitchen are a 
good indication that he has not been taking his pre-
scribed medication. Medications such as antipsychotics 
(which help control delusions) must be taken continu-
ally to maintain their effectiveness.   

  2. A contraindication is a reason that a medication should 
not be considered. Common contraindications include 
sensitivity, pregnancy, and certain diseases.   

  3. b 

 Prior to administering any medication you should col-
lect enough information through history taking and from 
the physical examination to ensure a correct diagnosis 
is made so the proper therapy is selected. Postadminis-
tration follow-up procedures include reassessing and 
monitoring the patient for effects.   

  4. c 

 When looking for medications in a patient’s home you 
should be alert for prescription medication, OTC medi-
cations, herbal preparations, drug paraphernalia, and 
any signs of medication abuse or misuse.   

  5. True 

 Check all expiration dates on a regular basis. To make 
it easier to check for expiration, mark the box clearly 
with the expiration date or circle the date on the con-
tainer.   

  6. a 

 The fallen needle must be replaced with a new, sterile 
needle. Before performing an administration, it is a good 
idea to collect extra supplies in case something becomes 
contaminated or is not appropriate for use.   

  7. d 

 Used needles and syringes should be disposed of in an 
appropriate biohazard receptacle. These storage devices 
may be red or yellow and often carry warning labels.   

  8. Narcotic   

  9. Answers may include: ensure that all necessary medica-
tions have not expired. Confi rm that all medications 
have been stored and handled in accordance with their 
manufacturers’ recommendations. Make sure the appro-
priate supplies are available to prepare and administer 
every medication in the formulary (an adequate number 
and selection of syringes, needles, IV solutions, IV 
administration sets, etc.). 

 Every agency will have its own guidelines regarding 
the management of medications. Some services require 
a thorough count and expiration date check with the 
change of every shift, while other services may require 
weekly, monthly, or random spot checks. Make sure 
you are informed of, and abide by, your agency’s 
guidelines.   

  10. False 

 Attempting to use a needle in a needle-less system will 
contaminate or damage it.   

  11. d 

 Given the location of your partner’s rash, and knowing 
that her symptoms cleared when she was away from 
her job and then returned, you should suspect an 
allergic reaction to her latex gloves. Between 5% and 
17% of all health-care workers are estimated to be 
allergic to latex.   



  12. a 

 When familiarizing yourself with your service’s formu-
lary, you should read the accompanying literature from 
the medication package box (called the package insert) 
to determine if there are any special storage or handling 
requirements.   

  13. Extreme heat from steam under pressure (autoclaving), 
dry heat, and ethylene oxide gas. 

 Sterilization kills all biotic material, including bacterial 
spores. Human tissue and some equipment cannot be 
sterilized.   

  14. To confi rm that the correct medication has been selected 
for administration, you can fi rst repeat the drug name 
and dosage when received during consultation; then 
carefully read the medication name before taking it out 
of the box; and fi nally ask another member of the patient 
care team to verify the name on the medication con-
tainer. 

 This three-step approach is a good, systematic way to 
make sure you are administering the correct medication. 
Although it may not always be practical to follow all 
three steps in the fi eld, you should  always  check to con-
fi rm that the right medication has been selected for 
administration. 

  15. b 

 Minimize the possibility of an accidental needle stick 
by performing all injections or IVs while the ambulance 
is stationary. If patient transport has begun, gather and 
prepare the equipment while the ambulance is moving. 
When ready, ask the driver to pull over and stop for a 

minute while you perform the venipuncture. Once the 
fl ash of blood is seen in the needle chamber, if the road 
surface is relatively smooth, the driver can go while you 
fi nish securing the line.   

  16. c 

 For expiration dates that only list the month and year, 
the last day of the month is considered the expiration 
date.   

  17. d 

 A 1998 survey of 3,162 emergency medicine residents 
found that over 50% reported having at least one occu-
pational exposure to blood during their training, and 
over 70% of the exposures were from a needle stick or 
sharp object.   

  18. False 

 A study observed that over three-fourths of all people 
taking a prescription medication were not taking it 
according to the directions.   

  19. c 

 Administration of medication requires authorization 
from medical direction. This permission may take the 
form of off-line written protocol and standing orders, or 
it may require real-time, online physician direction via 
telephone, radio, or satellite consultation.   

  20. a 

 Although it is important to know whether a patient is tak-
ing medication or has any known allergies, this informa-
tion should not delay treatment during life-threatening 
events.       
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 Documentation 

and Communication 

Are You Ready?
Traffi c is at a standstill on the freeway as your engine 
company slowly makes its way along the shoulder 
to a motor vehicle crash. As you arrive on scene you 
note that one vehicle, a Buick Regal, has rear-ended a 
Chevrolet. There is not a lot of damage; the Chevy’s 
bumper is pushed in, but there appears to be little 
damage to the Buick. The driver of the Buick, who is 
still inside the vehicle, appears dazed. The Highway 
Patrol offi cer is standing near the driver’s door. 

 You ask the offi cer for any details of the event. 
“According to the driver of the Chevy, everyone was 
moving slowly when he was rear-ended. He said that 
the guy who hit him”—he motions to the Buick’s 
driver—“didn’t say anything when he approached him 
to exchange paperwork.” 

 You ask what happened next. “He hasn’t gotten 
out of the car. I think he might be under the infl uence, 
I can smell booze in the car. But, he’s not cooperative. 
I was about ready to order him out of his car when 
you showed up.”  

1. Is the offi cer’s report to you important? How will 
you document the offi cer’s statements in your 
report? 

 

 

      

Active Learning

1. The Power of Observation 

 Try this exercise with a classmate: Have a sheet 
of paper and a pen in front of you. When you are 
ready, look at  Figure 17-1  on page 215 for no 
more than 5 seconds. Your partner should  not 

 look at the photograph. Now, close the book and 
proceed to write down every detail of that pho-
tograph that you can remember. When you are 
done, let your partner read what you wrote, and 
then ask him or her to draw what was written 
using colored crayons or markers. Compare the 
drawing to the original photograph. How similar 
are they to each other? What did you learn from 
this exercise in regard to observation and docu-
mentation?   

  2. Failure to Communicate 

 Do this exercise with a partner. Have available 
some 8 ⫻ 11½ sheets of paper and some pencils, 
pens, and colored pencils or crayons. Sit with 
your backs to each other. One of you will have 
the writing implements, and the other will have 
access to  Figure 17-2  on page 215. The person 
who has the fi gure will take 2 minutes to describe 
what he or she sees to the other person. The 
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other person tries to draw the fi gure using the 
materials provided. The person who is drawing 
may not give any feedback to the person describ-
ing the image during this time. When the 2 min-
utes are up, compare what was drawn with the 
actual fi gure. How close are they? If the two 
images are really close, discuss what was effec-
tive in the communication that was provided. If 
they did not resemble each other, discuss what 
was said—or wasn’t said—that made it diffi cult 
to be accurate. 
  Now reverse roles and repeat the exercise 
using  Figure 17-3  on page 215. This time, the per-
son drawing the image can provide feedback to the 
person describing the new image. Take 2 minutes 
to complete the exercise, and again compare the 
two images. Were they closer this time? If so, why? 
Did the feedback help to clarify details? How can 
this apply to communication techniques between 
patient and caregiver?   

 3. Listen In 

 Make arrangements to visit a local EMS commu-
nications center. When at the center, carefully 
observe the methods that telecommunicators use 
to draw information out of callers. In addition, try 
to get a sense of the overall functioning of the EMS 
system. For example, how many calls for service 
are there in an hour? How many units are out on 
runs? What types of runs are currently in progress? 
If it’s possible, try to listen to a radio report being 
provided by a paramedic to medical direction. 
How is the information being provided? Is there 
any discussion between the paramedic and medical 
direction?     

You Are There: Reality-Based Cases

 Case 1  (continuation of chapter opener)  

 The Buick’s driver continues to stare straight ahead as 
you approach him. His seat belt is still fastened, and 
no air bag was deployed. His hands are still holding 
the steering wheel. After you call to him several times, 
he looks at you but does not say a word. He appears 
pale and is sweating profusely. You can smell alcohol; 
there is a spilled bottle of beer in the passenger side 
wheel well. 

 The driver appears to be in his 40s. He does not 
seem to be hurt—you do not see any bruises, lacera-
tions, or other signs of injury. His breathing is unlabored. 
Through the open window, you are able to palpate a 
fast, faint radial pulse. With your commands, the driver 

is able to open the door of the car. He is sweating, even 
though it’s not warm out. He follows your commands, 
but he appears confused. 

 You provide him oxygen via a non-rebreather 
mask and attach the ECG monitor. His vital signs are 
HR of 110, BP of 96/60, and RR of 20. There is a 
bracelet on his left wrist that says “IDDM.” His lung 
sounds are clear, and there is no complaint of pain 
when you palpate his head, neck, chest, or abdomen. 
He denies chest pain, but tells you that he feels weak 
and dizzy. 

 Ten minutes later the ambulance arrives on scene. 
In the meantime you have provided treatment and 
the patient is now alert and responding to your ques-
tions. He cannot remember how he got here; the last 
event he remembers is that he stopped at a store to 
get a can of soda because he “needed it.” He knows 
that he is allergic to sulfa drugs, but he cannot recall 
if he takes any medications or whether he has any 
medical conditions.   

1. Using a separate piece of paper, document this 
incident using one of the formats described in 
Chapter 17 in the text. 

    

Test Yourself

1. You respond to a residence for a patient with 
diffi culty breathing. Upon arrival, you are met at 
the front door by a family member who directs you 
to the patient. The patient is refusing evaluation 
and wants to be left alone. What action would be 
most appropriate?  

 a. Respect the patient’s wishes and leave.   

 b. Obtain a legal refusal from the patient.   

 c. Ask the family member to sign a refusal for the 
patient.   

 d. Contact the police.      

 2. List fi ve nonclinical professionals who may have 
a legal right to access a patient care report. 

   

 3. Grammatical correctness is not a necessary com-
ponent of the patient care report.  

 True   

 False      
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 4. Which of the following items should be omitted 
from the patient care report?  

 a. Abbreviations   

 b. Subjective comments by patients   

 c. Short sentences and phrases   

 d. Jargon      

 5. Which piece of information should be left out of 
the patient care report?  

a. The patient denies any abdominal pain.   

 b. The patient was arrested 2 weeks ago for rob-
bery.   

 c. The patient denies shortness of breath with a 
complaint of chest pain.   

 d. The patient denied drinking alcohol but smells 
of ETOH.      

 6. You should document the time the call was 
received by the dispatch center in the patient 
care report.  

 True   

 False      

 7. You respond as additional assistance for a multi-
vehicle accident on the interstate. Once you arrive, 
you report to command and are released from the 
scene. How should your patient care report refl ect 
this response?  

 a. Document a complete scene size-up and the 
number of patients transported by the other 
units.   

 b. Document the person who released your unit 
in your report.   

 c. Document “no patient found” in your report.   

 d. Obtain a refusal of care from the patients refus-
ing transport.      

 8. When writing patient care report narratives, how 
should you report patient or bystander com-
ments? 

   

 9. Which of the following is  not  a necessary “where” 
statement in the patient care report?  

 a. Medic one was dispatched for chest pain.   

 b. The patient was found in the bedroom uncon-
scious.   

 c. The patient was sitting on the curb clutching 
his chest.   

 d. The vehicle was found 50 feet off the roadway, 
resting on its roof.      

 10. What is the legal purpose of a patient care 
report? 

   

 11. You are called to the home of a terminally ill 
patient. You are met at the door by the patient’s 
daughter who informs you that she is the patient’s 
power of attorney. She requests that you evaluate 
her unconscious mother. You perform an assess-
ment and determine the need for patient transport 
to the hospital, but the patient’s daughter is refus-
ing. Who has the legal right to refuse transport for 
the patient in this situation? 

    

 12. List three things that must be documented in order 
to obtain a legal refusal of care. 

   

 13. You should report your opinion of the patient’s 
condition in the patient care report.  

 True   

 False      

 14. You and your partner are involved in a minor 
vehicle accident in the parking lot where you 
are refueling. You notice one of the occupants 
is unable to get out of her vehicle, but she refuses 
care. What actions should you take in this situ-
ation?  

 a. Ask everyone if they are okay and then return 
to quarters.   

 b. Do nothing; there is no duty to act or docu-
ment anything.   

 c. Obtain informed legal refusals on each patient 
involved not requesting transport.   

 d. Call for an additional unit to obtain informed 
legal refusals on each patient.      
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Need to Know

 The following represent the Key Objectives of 
Chapter 17:  

1. Explain why written reports and recorded online 
consultations should be concise, precise, and pro-
fessional. 

 As suggested in the textbook, your patient care 
report should be your “legal shield” and not your 
“legal handicap.” Potential litigation cases often 
begin with a review of any and all documentation 
of patient assessment and care. Your ability to 
 document your actions clearly, plainly, and objec-
tively will provide a clear picture to the reviewer 
that you were thoughtful and professional in the 
manner in which you provided care to the patient. 
  There are several methods of ensuring consis-
tent documentation. Examples include the CHART 
method, as well as several variants of the SOAP 
method. In many EMS systems you will be pro-
vided guidance as to which method to use. Regard-
less of which approach to documentation you 
utilize, remember that two key attributes should 
always be evident:  

 •  Accuracy.  Be truthful in your reporting. Do 
not guess or assume anything about what you 
observed or did. If you committed a medical 
error, do not omit any fi ndings or actions. Your 
patient care report is a legally binding docu-
ment, and efforts to conceal or otherwise alter 
the circumstances are not only unethical but 
criminal.   

 •  Objective . Eliminate your personal emotions 
and opinions from your documentation. 
Bias has no place in your report. Stick to 
the facts as you see them. If it is crucial to 
report other statements as part of the record, 
use quotation marks to clearly identify those 
statements and attribute them appropriately. 
For example, part of your narrative might con-
tain: “On scene with a 42-y/o M presenting 
with AMS. Police offi cer on scene reports pa-
tient was ‘weaving all over the road’ while 
operating a motor vehicle at slow speed.”    

 In addition to these general principles, there are a 
couple of special circumstances described in the 
textbook that bear repeating. When documenting 
on a patient who is refusing your services, take 
care to ensure that:  

 • The patient has the legal capacity to refuse 
your care.   

 • The patient has the mental capacity to refuse 
your care.   

 • The patient has received adequate informa-
tion and understands it well enough to make 
an informed decision.    

 If you are cancelled prior to initiating patient con-
tact, you should document the circumstances of 
the cancellation and the authority of the person 
who cancelled the response. If you begin any type 
of patient contact, you should document the cir-
cumstances that prevented you from completing 
an informed refusal.       

2. Explain how the quality of your written documen-
tation and verbal communication conveys your 
level of professionalism to other members of the 
health-care team. 

a.  For professional written documentation, there are 
several attributes that should be evident:  

 • Your report should be to the point (concise) 
and accurate (precise).   

 • Standard English must be used. That means 
using full sentences with correct grammar and 
punctuation.   

 • Words are correctly spelled and appropriately 
used.   

 • Jargon and slang terms are avoided.   

 • Approved abbreviations and symbols are 
used. The JCAHO list of approved abbrevia-
tions is a good foundation to use when docu-
menting; your local EMS system may have 
additional terms.    

b.  For verbal communications, there is a minimum 
set of key information to be provided.  

   For the transfer of patient care:   

 • Pertinent patient demographic information   

 • Chief complaint   
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 • Current medical and mental condition   

 • Description of medical history   

 • List of current medications and allergy 
history   

 • List of assessments performed   

 • List of treatments rendered   

 • Any information deemed critical for the 
receiving provider   

   For radio communication:   

 • Your radio identifi er   

 • Confi rmation of an authorized person to 
provide medical direction   

 • Estimated time of arrival (ETA) to the receiv-
ing facility and patient priority   

 • Your initial impression of the scene   

 • Age, sex, and weight of the patient   

 • Chief complaint   

 • Level of consciousness of the patient   

 • Level of distress of the patient   

 • Vital signs, assessment fi ndings, and history 
information   

 • Treatments provided so far and the patient’s 
response to the treatments   

 • Your request for treatments or medications 
that require medical direction   

 • Any orders or requests repeated back         

Connections  

ᔢ Review Chapter 4, Legal Issues, for additional 
information regarding documentation   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.      

Street Secrets

ᔢ     Consistency  Develop a consistent style to your 
documentation skills. When something unusual 
occurs during an EMS call, take care to document 
it well. Years later, if you have to recall what you 
did on that call, you can review your chart, and 
any documentation you provided that stands out 
from your “routine” statements may help trigger a 
memory of the event.   

ᔢ  Look It Up!  Knowing that spelling is a weakness 
does not excuse you from spelling words correctly 
on your patient care record (PCR). If you have any 
questions on how to spell a word, look it up in a 
pocket or electronic dictionary. Proofread your 
writing when you are done as well.     

The Drug Box

  There are no specifi c drugs related to this chapter 
content.   

 Answers  

   Are You Ready?   

1. Since you have not yet begun your assessment of the 
patient, it is important to document the police offi cer’s 
statements as either quotes or using qualifying terms, 
such as “Police offi cer on scene states that . . .” This 
choice of words indicates that you did not make these 
observations or conclusions.     

 You Are There: Reality-Based Cases  

 Case 1   

1. Using the CHART method, your report might look like 
this:  

 C   Chief complaint: Altered mental status.   

 H   History:   

Need to Do

The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:

Skill Name
Skill Sheet 
Number 
and Location

Step-by-Step 
Number 
and Location

Communication 
Challenges—
Interpreter 
Services 

62 – DVD N/A

Verbal 
Communications 

63 – DVD N/A

Documentation 64 – DVD N/A
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 S   Symptoms:  
 O    Unknown. PO states patient appeared to be 

“under the infl uence” when he fi rst made 
contact.   

 P    Provocation or palliation: Unknown. Patient 
was observed to be “weaving” in and out of 
the traffi c lane prior to low-speed collision 
into a second vehicle.   

  Q   Quality: Not applicable. Patient appears 
confused.   

  R   Region or radiation: Patient denies any pain 
or related injuries.   

 S   Severity: N/A.   

 T   Time: Unknown.      

 A   Allergies: Sulfa drugs.   

  M   Medications: Unknown. Patient unable to 
recall.   

  P   Past and pertinent medical history: Medical alert 
bracelet indicates IDDM.   

 L   Last oral intake: Unknown.   

  E   Event leading up to the injury or illness: Un-
known.   

 A    (Physical) Assessment: Pale, cool skin, no signs of 
obvious illness or injury. Denies neck and back 
pain. Denies chest pain or shortness of breath. 
Moves all extremities; responds to simple com-
mands. Originally diaphoretic, but skin signs 
improve after treatment. Blood glucose level tested; 
glucometer reading of 18 mg/dL obtained.   

 R    Rx   Treatment: Oxygen 15 L/min non-rebreather; 
initiated IV NS TKO with 18-gauge needle, left 
antecubital. 50 g D 50 W administered IV. Patient 
LOC increased after administration; is alert and 
able to answer questions.   

 T    Transport and transfer (utilizing the TTFN acronym): 
Patient transported to Suburban Hospital without 
incident. Additional 50 g D 50 W administered. 
Patient A & O   3 on arrival at Suburban.

           Test Yourself  

  1. b 

 You may be charged with abandonment and negligence 
if you leave the scene or have the family member sign 
the refusal on behalf of the patient. You should explain 
the need for medical assessment and make sure that the 
patient is a mentally competent adult capable of making 
an informed decision. The risks and benefi ts of refusal 
should be explained to, and understood by, the patient. 
Documentation should refl ect the same. At this point, if 
the patient still wishes to refuse care, he or she may 
sign the refusal and you may return to service.   

  2. Possible answers include: billing agents; insurance audi-
tors; local, state, or federal investigators; risk managers; 
EMS administrators; forensic specialists; attorneys; ex-
pert witnesses; or jurors. 

 Other medical professionals such as physicians, nurses, 
respiratory therapists, physical therapists, social workers, 

and other allied health professionals have a legal right 
to access a patient care report with the purpose of gath-
ering facts from the prehospital component of care. 
However, there are other professionals, who may be 
nonclinical in nature, who may have a prospective 
interest in the facts revealed in your documentation. 
Their interest may stem from a fi nancial drive, a legal 
drive, or a combination of both.   

  3. False 

 You are judged by the mechanical aspects of your report. 
The mechanics of transferring the facts of a call into the 
run sheet are important. Spelling, sentence structure, 
proper capitalization, punctuation, and the use of proper 
English are required. Because your run sheet is an 
extension of your care, if your run sheet is mechanically 
substandard, it leaves a poor perception of the care 
provided to the patient or may be construed as a general 
lack of intellect. The use of simple basic writing skills, 
proper mechanics, punctuation, and correct spelling in 
the prehospital report refl ects a professional and knowl-
edgeable provider.   

  4. d 

 Jargon has no place in the patient care report. Jargon 
can be defi ned as a hybrid language of technical termi-
nology, characteristic of a special activity or group. Like 
colloquialisms, the meaning of jargon is generally appre-
ciated by those belonging to the group, such as 
prehospital providers, but not to the medical commu-
nity at large.   

  5. b 

 Pertinent negatives are critical fi ndings (or more accu-
rately nonfi ndings) from the assessment or history 
provided by the patient. They are items that are gener-
ally present for a given disease process but are not 
present in the current patient’s presentation. The 
recording of pertinent negatives provides evidence 
that a thorough history was performed, as well as pro-
viding valuable information to the receiving health-
care professionals. When pertinent negatives are not 
recorded, it may convey the impression that an incom-
plete assessment or history was performed. In this 
case, the absence of abdominal pain and the lack of 
shortness of breath proves that the patient was assessed 
and questioned. The fact that the patient smells of 
ETOH does not prove intoxication; there are other 
conditions that may cause the fruity odor produced by 
the body after alcohol consumption. In the absence of 
a blood glucose meter, this fi nding, coupled with the 
patient’s statement, may indicate the presence of 
 diabetic ketoacidosis (DKA). The fact that the patient 
was arrested 2 weeks ago and that it was for a robbery 
are null points that do not pertain to the current med-
ical complaint.   

  6. True 

 It is necessary to document the time the call was 
received, the time of dispatch, the time the unit went 
responding and on the scene, the time patient contact 
was made, when the unit left or was dismissed from the 



Chapter 17 Documentation and Communication 215

scene, the time of arrival at the destination, the time 
returning in service, and the time when returning to 
quarters. It is also important to document the time med-
ications or other interventions were performed, includ-
ing vital signs.   

 7. b 

 When responding to a scene or arriving on a scene prior 
to making patient contact, it is necessary to  document 
who dismissed your unit’s response. It may also be 
 necessary to document that no patient contact was 
made.   

  8. Use quotation marks around patient or bystander com-
ments. 

 This separates comments made by the patient or 
bystander from those of the paramedic or EMT provid-
ing objective information.   

9. a 

 “Where” provides descriptors for the word picture of 
the on-scene setting and environment the patient was 
found in. It contributes to an appreciation for the over-
all landscape of the call. It can also provide information 
directly connected to the on-scene time.   

FIGURE 17-1 Use for Active Learning exercise 1: The Power of Observation.

FIGURE 17-3  Use for the second part of Active Learning 

exercise 2: Failure to Communicate.

FIGURE 17-2 Use for the fi rst part of Active Learning 

exercise 2: Failure to Communicate.
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  10. The legal purpose of a patient care report is to provide 
a concise and accurate account of events regarding 
patient care. 

 The patient care report, as a legal document, provides 
proof of medical care and patient assessment fi ndings. 
Although it may serve as evidence in a court case, it 
will not have any bearing on whether a crime was 
committed by anyone other than the prehospital pro-
vider.   

  11. The daughter, as power of attorney 

 Because the patient is unable to make an informed deci-
sion and the daughter is the power of attorney, the 
daughter may legally refuse care for her mother.   

  12. In order to obtain a legal refusal of care, one must doc-
ument the patient’s legal date (date of birth), current 
mental capacity and function, and ability to make a 
well-informed decision as any rational adult would 
in this situation. In addition, the patient must indi-
cate an understanding of the risks and benefi ts involved 

in refusing care. An individual on the scene (other than 
you or your partner) must also witness the refusal.   

  13. False 

 A well-written report should be factual and include 
only those facts that pertain to the patient’s history and 
condition. It should also include subjective information, 
in quotation marks, about things the patient and/or 
bystanders said relating to the incident. Objective 
 fi ndings, such as vital signs and a physical exam, are 
also necessary components. Your opinion should never 
be placed in the patient care report.   

  14. d 

 Because you were involved in the incident, you must 
request an additional unit (and a supervisor and police) 
because you are on duty. There is a duty to act and 
determine the well-being of all those involved in the 
accident, but this must be performed by a unit not 
involved in the accident. It is necessary to write a 
patient care report and obtain refusals on all parties 
involved in the accident.      
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18
Mechanism of Injury

Active Learning

      1. Bullet Ballistics 

 This exercise can be performed in several different 
settings. If you have access to a swimming pool 
and you know how to swim, you may opt to per-
form this exercise at the pool, using either the div-
ing board or edge of the pool to conduct your 
experiment. If you do not have access to a swim-
ming pool, you can substitute a bucket fi lled with 
water for the swimming pool. 

 Note: The experiment in the pool should only be 
performed by individuals who know how to swim, 
and preferably when there is a qualifi ed lifeguard 
present.     
  If you dive into the pool in as streamlined a 
position as possible, you will likely create mini-
mal splash and go fairly deep, as compared to 
when you jump off of the diving board or the edge 
of the pool and perform a cannonball or a belly 
fl op. When you perform a cannonball or a belly 
fl op, there is a great deal of splash, and you do not 
go nearly as deep into the pool. 

Are You Ready?
  Barbara Jones is running late to pick up her children 
from preschool. If she doesn’t hurry, she’ll be late to 
pick them up for the third time this month. Barbara is 
driving as fast as she can and, unfortunately, she is 
not wearing her seat belt. When she is three blocks 
away from the school, a child comes fl ying out of a 
driveway on his scooter. Barbara slams on her brakes 
and swerves to miss the child. Her car runs up onto 
the curb and strikes a lamppost.  

1. Based on the information in the scenario and the 
photograph of Barbara’s wrecked car, what are the 
possible pathways that Barbara’s body took when 
she impacted the lamppost? 

   

 2. What types of injuries might Barbara have sus-
tained based on the pathway(s) that she may have 
taken upon impact? 
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  If you use a bucket of water, you will also need 
a streamlined object such as a pencil or a pen, as 
well as an object with considerably more mass 
(size) such as a baseball. With the pencil tip point-
ing toward the bucket of water (at a given height 
above the bucket), let the pencil fall and watch 
how it enters the water and how fast and far it 
travels in the water.     
  Now hold the baseball (or whatever object you 
have chosen) the same distance above the bucket 
and drop that object into the water. Change the 
height of the object above the bucket and repeat 
the process. What do you notice in relation to 
changes in the different variables? As you change 
the height of the object that you are dropping, and 
in turn change the velocity at which the object is 
traveling when it strikes the water, what do you 
see? 
  This demonstration should yield the same 
type of results that can be seen with different cal-
iber bullets and how they react when they strike 
the human body. 
  Most bullets are made of lead and encased in 
a hardened metal shell, called a jacket, which is 
typically made of copper. The copper jacket pre-
vents the softer lead from deforming when fi red. 
Some bullets have a “full metal jacket” (typically 
used by the military) that prevents the lead from 
deforming when striking tissue ( Figure 18-1 ). 
This prevents the bullet from slowing too fast 
and allows it to penetrate more deeply, often 
passing completely through the victim (much 
like the streamlined diver or the pencil in this 
experiment). These bullets generally cause less 
damage than bullets that do not have a full metal 
jacket.  
   Soft-point or hollow-point bullets leave a pro-
portion of the lead exposed, allowing the bullet 
to deform on contact with tissue ( Figure 18-2 ). 
The bullet fragments and deforms into a blunt, 
mushroom-shaped projectile that can leave a per-
manent cavity 2.5 times larger than the original 
bullet and a much larger temporary cavitation 
cavity (similar to the cannonball, belly fl op, or 
the blunt object that you used in this  experiment). 

These bullets often do not penetrate as deep but 
can cause far more damage. Hollow-point bul-
lets are illegal in many areas and are also referred 
to as “cop killers” because of their destructive 
design.   

You Are There: Reality-Based Cases

 Case 1 

 You and your partner are on your way back from a 
3-hour interfacility transfer. Your partner and the 
patient are in the back of the ambulance discussing 
politics and baseball. You decide to take the scenic 
route, because traffi c on the freeway is at a complete 
standstill. The route that you have chosen has practi-
cally no traffi c at all, but just as you start to think that 
you have made a terrifi c decision, you see an accident 
that is just about to happen. 

 Approaching a signal intersection, you notice 
that the light is about to turn red, but the traffi c 
traveling in the opposite direction does not appear 
to be slowing down. There is a delivery truck, fol-
lowed by a small sedan, behind which is a large 
18-wheeler. The light has already turned red, and 
the driver of the delivery truck slams on the brakes. 
The sedan begins to slow, but the 18-wheeler seems 
completely unaware that the signal has changed. 
The next few seconds seem to take place in slow 
motion. The 18-wheeler, without any evidence of 
braking whatsoever, crashes into the back of the 

FIGURE 18-1 Full metal jacket rounds are considered to be 

for military use because of their stopping ability with less 

associated trauma. These bullets tend not to deform when 

they strike their intended target.

FIGURE 18-2 Soft-point and hollow-point bullets fragment 

and deform into blunt, mushroom-shaped projectiles when 

they strike their target. These bullets often do not penetrate 

very deep, but they can cause considerable damage.
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sedan and thrusts it forward into the back of the 
stopped delivery truck. The impact is so great that 
the delivery truck is propelled halfway into the 
intersection. Dust and glass are  fl ying, and the sedan 
is crumpled between the two large trucks like an 
accordion.       

 1. Which of Newton’s laws were involved in this 
accident? 

   

 2. Based on your answer to question 1, describe how 
you believe Newton’s laws were involved in this 
crash. 

   

 3. What type of collision(s) was the sedan driver’s 
body involved in? 

   

 4. Based on the mechanism of injury of this crash, 
what potential injuries might the driver of the 
sedan have suffered based on the kinematics of the 
crash? 

   

Test Yourself

 1. The more severe the force that is applied to the 
body  

 a. the more signs of penetrating trauma you will 
see.   

 b. the more damage that is present whether it is 
visible or not.   

 c. the less important preexisting medical ill-
nesses become.   

 d. the more signs of blunt force trauma you will 
see.      

 2. You are called to an unconscious patient lying in 
his front yard. Upon physical examination, you 
fi nd that he has a small laceration across his fore-
head, severe bruising and abrasions along his left 
arm, and both ankles are swollen and deformed. 
The most likely mechanism of injury is  

 a. your patient fell from his roof and landed feet-
fi rst.   

 b. your patient tripped over his front step and hit 
his head.   

 c. your patient was assaulted and left in front of 
his house.   

 d. your patient fell from his roof and landed 
head-fi rst.    

Scenario:  You are treating a 26-year-old man who 
was involved in a bar fi ght. He has a stab wound from 
a broken bottle to his left lower arm.   

3. You should be most concerned about  

 a. vascular compromise.   

 b. tension pneumothorax.   

 c. septic shock.   

 d. cardiac tamponade.      

 4. You should  

 a. check with law enforcement before transport-
ing to make sure your patient is not charged 
with a crime.   

 b. apply direct pressure to the stab wound and 
reassess frequently throughout transport.   

 c. apply a tourniquet to the upper left arm and 
transport your patient emergently.   

 d. test your patient’s blood alcohol level and report 
it to the police immediately if it is over 0.10.      

 5. After controlling the bleeding, the best way to 
assess the patient for arterial compromise is to  

 a. wait until you’ve splinted the arm to assess 
pulse, sensation, and motor function.   
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  b. assess both arms with a blood pressure cuff 
and compare the readings.  

   c. use palpation to continually reassess the blood 
pressure of the injured arm.   

  d. perform a capillary refi ll test to monitor tissue 
perfusion in the injured arm.      

  6. Anytime a victim has a penetrating wound, you 
must consider it was a violent act by an assailant 
until proven otherwise.  

 True   

 False      

  7. What three issues should you consider if you are 
called to evaluate a patient who has been inca-
pacitated by a Taser? 

 

 

   

  8. Describe some of the common symptoms of crush 
syndrome. 

 

 

 

  Scenario:  Your 39-year-old patient was severely 
injured in an explosion at the factory where she 
works. She has a large piece of glass protruding from 
her right lower abdomen. She also has blood coming 
from her ears and a fractured arm. She is alert and 
oriented.   

  9. This patient’s injuries were most likely sustained 
by which of the four blast injury mechanisms?  

  a. Primary, tertiary, and quaternary   

  b. Secondary, tertiary, and quaternary   

  c. Primary, secondary, and tertiary   

  d. Primary, secondary, and quaternary      

  10. Which organ is most likely to be affected by the 
penetrating injury?  

  a. Spleen   

  b. Heart   

  c. Liver   

  d. Lungs      

  11. You notice a bluish discoloration across the sur-
face of her abdomen. You should be most con-
cerned about  

  a. cardiac tamponade.   

  b. tension pneumothorax.   

  c. blood in the pleural cavity.   

  d. blood in the peritoneum.      

  12. You should  

  a. stabilize the glass with bulky dressings and 
tape, and transport in a position of comfort.   

  b. carefully remove the glass and control the 
bleeding with direct pressure.   

  c. carefully remove the glass and control the 
bleeding by clamping the vessel.   

  d. stabilize the glass with bulky dressings and tape, 
take spinal precautions, and transport.      

  13. Describe the three-collision model that a person 
experiences during a motor vehicle crash. 

 

 

   

  14. According to Newton’s fi rst law, what is the rela-
tionship between the mass of an object, its veloc-
ity, and its kinetic energy?  

  a. Both the mass of an object and its velocity 
have a linear effect on the object’s kinetic 
energy.   

  b. The mass of an object has an exponential effect 
on its kinetic energy, while its velocity has a 
linear effect.   

  c. Both the mass of an object and its velocity 
have an exponential effect on the object’s 
kinetic energy.   

  d. The mass of an object has a linear effect on its 
kinetic energy, while its velocity has an expo-
nential effect.      

  15. During a motor vehicle collision (MVC), the 
driver of the vehicle fl ew forward, hitting his head 
on the windshield. When his head hit, the wind-
shield pushed back with equal force. This is an 
example of  

  a. Newton’s fi rst law.   

  b. Newton’s third law.   

  c. Newton’s fourth law.   

  d. Newton’s second law.    

  Scenario:  You are called to the scene of a multiple-
vehicle collision. The driver of a sedan ran a red 
light and drove into the passenger side of a minivan 
in which a restrained 8-year-old boy was seated. 
There is minimal damage to the front of the sedan, 
but the passenger side of the minivan has collapsed 
inward.   
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16. Your patient is the driver of the minivan. Given 
the mechanism of injury, which of the following 
injuries should you suspect?  

 a. Neck hyperextension   

 b. A spinal fracture   

 c. Dislocated knees   

 d. A ruptured liver      

 17. Which patient is most likely to need immediate 
treatment?  

 a. The 34-year-old driver of the minivan   

 b. The 75-year-old driver of the sedan   

 c. The 49-year-old passenger in the sedan   

 d. The 8-year-old passenger in the minivan      

 18. A 7-year-old boy has been in a bicycle accident. 
He has a closed arm fracture and a severe 
 laceration to his right leg. He is awake and breath-
ing regularly, and his systolic blood pressure is 
64. You estimate his weight at about 50 pounds. 
Calculate your patient’s Pediatric Trauma Score 
(PTS), and summarize your course of treatment. 

    

 19. List four risks common in elderly patients who 
have fallen and are unable to get up. 

  

Need to Know

 The following represent the Key Objectives of Chap-
ter 18:  

 1. Evaluate the mechanism of injury of patients who 
have experienced traumatic injuries. 

 During your career as a paramedic you will see 
many injuries ranging in severity from scratches 
to  decapitations, and all the different types of 
injuries in between. The traumatic injuries that 
are associated with external fi ndings such as abra-
sions, lacerations, and bruises are much easier to 
identify and treat than internal injuries that exist 
without obvious external fi ndings. 
  The paramedic must also consider the possibil-
ity of internal injuries in the absence of obvious 
external trauma. Paramedics must develop a thought 

process that makes them acutely aware of how peo-
ple are injured. The process of determining how 
somebody is injured, also known as the mechanism 
of injury, should be evaluated with every patient 
who has sustained a traumatic injury.   

2. Predict injury patterns based on the mechanism of 
injury. 

 The study of mechanism of injury has yielded pre-
dictable patterns of injury based on particular 
mechanisms of injury. The paramedic should eval-
uate the mechanism of injury of every trauma 
patient and apply these predictable patterns of 
injury. Even patients with no obvious external 
trauma can have internal injuries that paramedics 
can discover by applying their knowledge of kine-
matics and predictable patterns of injury. Para-
medics must be particularly aware of very young 
and very old trauma patients and of patients suf-
fering from preexisting medical conditions. These 
populations have the worst outcomes following a 
traumatic injury.   

 3. Apply basic physics principles to evaluate the 
mechanism of injury. 

 Paramedics must be familiar with basic physics while 
evaluating the mechanism of injury of trauma patients. 
The following are several important factors to con-
sider while evaluating the mechanism of injury:  

 • There doesn’t need to be any external evidence 
of injury for there to be a life-threatening inter-
nal injury. Always look at the big picture.   

 •  Kinematics : The study of trauma and what the 
forces of energy do to the body.   

 •  Newton’s fi rst law  (law of inertia—also known 
as the law of motion): A body at rest will 
remain at rest and a body in motion will 
remain in motion until acted upon by an out-
side force.   

 •  Kinetic energy (the energy possessed by an 
object in motion) ⫽ ½ Mass ⫻ Velocity 

2
  . 

Kinetic energy is described in units known as 
joules. The speed of an object is critically 
important in this equation.   

 •  Potential energy ⫽ Mass (weight) ⫻ Force of 
gravity ⫻ Height.    

 •  Newton’s second law  (law of acceleration): 
 Force ⫽ Mass ⫻ Acceleration.    

 •  Newton’s third law  (law of reciprocal actions): 
For every action there is an equal and opposite 
reaction.   

 • Motor vehicle crashes, falls, and a number of 
other traumatic mechanisms that involve energy 
changing form tend to create injuries as the 
result of more than one force. Motor vehicle 
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FIGURE 18-3 The three separate impacts that occur as 

kinetic energy is transferred.

1

2

3

Heart

Lung

Liver
Spleen

Stomach
Intestine

crashes, for example, are frequently described in 
terms of three collisions ( Figure 18-3 ):  

  1. The fi rst collision takes place when the 
vehicle crashes into an object.   

  2. The second collision takes place when the 
pat ient’s body strikes the vehicle or another 
object.   

  3. The third collision occurs when the organs 
within the cavities of the patient’s body 
strike the interior surface of the body.     

    • Impaled objects are not to be removed unless 
they interfere with CPR or other life-saving 
interventions (e.g., airway management).   

 • Paramedics’ ability to provide quality patient 
care and to advocate for trauma patients 
depends in part on their ability to recognize 

potential injuries based on the mechanism of 
injury in the absence of obvious signs and 
symptoms.        

Connections   

   Chapter 9, Safety and Scene Size-Up, in the text 
presents additional information on rescuer and 
patient safety.   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.   

   The mechanism of injury can help you predict 
patterns of injury, even before contacting 
the patient. Problem-Based Learning Case 3, 
An Awful Crash, will illustrate this concept 
vividly.    

Street Secrets

   Examine the Entire Patient  Approach every 
trauma patient with an open mind and open eyes. 
Make sure that you don’t have tunnel vision about 
the obvious injuries; instead, examine the entire 
patient for the not-so-obvious injuries. Examina-
tion of the back of every trauma patient is neces-
sary, yet it is frequently overlooked. Quality patient 
care involves the entire patient.

   Wound Size  When it comes to penetrating trauma 
of the gunshot or stabbing variety, do not let the 
small size of the wound or the lack of external 
bleeding allow you to believe that all is well. Take 
off the blinders, and take a look at the big picture. 
Think about the underlying internal structures 
(e.g., organs and blood vessels), and remember 
that there is plenty of room within the body cav-
ities to empty the entire circulating blood volume. 
A wound doesn’t need to be big to be bad.  

Need to Do

The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-Steps 
in this text and on the accompanying DVD:

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Trauma Scoring 31 – DVD N/A

Primary Survey 32 – Appendix A and DVD 32 – Chapter 14 and DVD

Rapid Extrication 72 – DVD N/A

NREMT Patient Assessment Trauma 83 – DVD N/A
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   Penetrating Wounds  Never dismiss a puncture 
wound (especially to the torso, head, face, or neck) 
as being “superfi cial” and not worthy of transport 
to the hospital for evaluation. Paramedics do not 
have an accurate or appropriate means of deter-
mining the depth of penetrating wounds.  Transport 
patients with penetrating wounds to a hospital 
where they can be evaluated by a physician.   

   Gunshot Wounds  When describing the size and 
location of gunshot wounds, do not state that the 
patient has an “entrance wound” at a specifi c 
location and an “exit wound” at another location 
if you did not witness the person getting shot 
and you do not know for a fact that a specifi c 
wound is an entrance or an exit wound. Instead, 
simply state what you see. For example, “Patient 
has a 1-cm wound to the inferior lateral border 
of his left scapula and a 4-cm wound in the mid-
sternal line superior to the xiphoid process.” 
Remember that external wounds are not always 
a refl ection of the injuries that may have occurred 
inside the body. Gunshot wounds are a glaring 
example. What appears to be a very small hole 
with very little bleeding on the surface of the 
body can in fact be a completely different story 
on the inside of the body. Bullets have a ten-
dency to deform or fragment when they strike a 
person, especially when they hit bones as 
they enter the body. The size of the bullet and 
the velocity at which the bullet was traveling, in 
addition to the physical characteristics of the 
person who was shot, all infl uence the cavity 
that is produced and the damage that is created 
internally.    

The Drug Box

 There are no specifi c drugs related to this chapter 
content.  

 Answers  

 Are You Ready?   

1. Drivers of cars involved in head-on, or frontal impact, 
collisions frequently react to the impact in one of two 
ways:  

  a. Down-and-under pathway. The driver continues to 
travel downward into the seat and forward into the 
dashboard or steering column; the knees strike the 
dashboard; the upper legs absorb most of the impact 
( Figure 18-4 ).  

  b. Up-and-over pathway. The driver is thrown up and 
over the steering wheel into the windshield or 
inside roof of the car; the head is usually the lead-
ing point in this type of collision, crashing into the 
windshield ( Figure 18-5 ).  

FIGURE 18-4 Injuries from the down-and-under pathway.

FIGURE 18-5 Injuries from the up-and-over pathway.
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2. The resulting injuries from the two previously discussed 
pathways are as follows:  

  a. Down-and-under pathway  

  • Dislocated knees, fractured femurs, and a frac-
tured pelvis or dislocated hips; thoracic spine 
fractures.   

  • If the upper body strikes the steering wheel or the 
dashboard, the patient can suffer broken ribs or 
sternum, fl ail chest, pulmonary contusion, myo-
cardial contusion, or ruptured liver or spleen.   

  • Vertebral fractures, crushed larynx, fractured facial 
bones.          

b. Up-and-over pathway  (Figure 18-6)   

  • Scalp lacerations, skull fractures, or cerebral con-
tusions and/or hemorrhage.   

  • Compression fractures of the cervical spine, frac-
ture or dislocation of the vertebrae, spinal cord 
compression.   

  • The larynx or the facial bones can be crushed if 
they strike the steering wheel.   

  • If the chest or abdomen strikes the steering wheel, 
the patient can suffer broken ribs or sternum, fl ail 
chest, pulmonary contusion, myocardial contu-
sion, or ruptured liver or spleen.           

 You Are There: Reality-Based Cases  

 Case 1   

 1. Newton’s fi rst law (law of inertia), Newton’s second law 
(law of acceleration), and Newton’s third law (law of 
reciprocal actions).   

2. All three vehicles involved in this accident were travel-
ing in the same direction at approximately the same 
speed. The drivers of the delivery truck and the sedan 
applied their brakes and were able to come to a com-
plete stop (Newton’s fi rst law, the law of inertia: a body 
at rest will remain at rest, and a body in motion will 
remain in motion until acted upon by an outside force). 
Newton’s fi rst law, second law (law of acceleration), and 
third law (law of reciprocal actions) all played a role 
in the collision that took place between the  18-wheeler, 
the sedan, and the delivery truck. 

 The 18-wheeler (a body in motion [fi rst law]) strikes 
the sedan (a body at rest [fi rst law]), propelling the 
sedan forward and slowing down the 18-wheeler (the 
rate of change of momentum of a body is equal to the 
resultant force acting on the body, and that force needs 
to be in the same direction that the original body was 
traveling [second law]). The energy was transferred 
from the forward-moving 18-wheeler to the stationary 
sedan; in turn, the sedan now has a forward momen-
tum. The energy will once again transfer when the 
sedan crashes into the delivery truck, causing the sta-
tionary delivery truck to propel forward. The brakes of 
the delivery truck will eventually bring it, the sedan, 
and the 18-wheeler to a stop. The entire transfer of 
energy that occurred in this collision transferred 
directly through the driver of the sedan (Newton’s fi rst, 
second, and third laws).   

3. The driver of the sedan was barely moving in a forward 
direction (Newton’s second law [law of acceleration]: 
the rate of change of momentum of a body is equal to 
the resultant force acting on the body, and that force 
needs to be in the same direction that the original body 
was traveling) when his vehicle was struck from behind. 
When his car was struck and propelled forward, his 
body pushed back (Newton’s third law [law of recipro-
cal actions]: for every action there is an equal and 
opposite reaction) against the force that was applied by 
the velocity and the mass of the 18-wheeler. The sedan 
and the driver continued forward until the sedan struck 
the delivery truck [Newton’s fi rst law [law of inertia]: a 
body at rest will remain at rest, and a body in motion 
will remain in motion until acted upon by some outside 
force]. When the front end of the sedan struck the back 
of the delivery truck, the body of the sedan driver fl ew 
forward into the windshield and steering wheel of his 
car, at which point the surface of his body stopped its 
forward momentum [Newton’s third law [law of recip-
rocal actions]: for every action there is an equal and 
opposite reaction]. When the surface of his body 
stopped, his internal organs, great vessels, etc., contin-
ued moving in a forward direction until they were 
stopped by the internal surface of the body cavities 
(Newton’s fi rst law).   FIGURE 18-6 Actual example of up-and-over pathway.
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  4. Rear impact: Head and neck hyperextension (whiplash), 
torn neck muscles, spinal cord damage. 

 Frontal impact (up and over or down and under):  

 • Impact of head with windshield or steering wheel: 
scalp lacerations, skull fractures or cerebral contu-
sions and/or hemorrhage (coup-contrecoup injury), 
compression fractures of the cervical spine, fracture 
or dislocation of the vertebrae, spinal cord com-
pression   

 • Impact with the face or neck: crushed larynx and the 
facial bones if they strike the steering wheel, tran-
sected trachea   

 • Impact with the chest: broken ribs or sternum, fl ail 
chest, pulmonary contusion, myocardial contusion, 
transected aorta   

 • Impact with the abdomen: ruptured liver, ruptured 
spleen        

 Test Yourself  

  1. b 

 Many times injuries cannot be seen externally or the 
patient is unable to tell you where the pain is coming 
from. In these cases, you have to look for clues but 
also remain suspicious based on your knowledge of 
 predictable patterns of injury gained from understand-
ing kinematics. The more severe the force applied to 
the body, the more severe the damage, whether it is 
obviously visible or not. These forces can cause life-
threatening problems such as a liver laceration, torn 
aorta, cavitation injury from gunshot wounds, and 
hemorrhage.   

  2. a 

 Those patients who land feet-fi rst also usually sustain 
a series of collisions resulting in a predictable pattern 
of injuries. When the feet strike the ground, fractures 
of the calcaneus or ankles generally result. As the 
momentum of the body continues downward, forces 
act to  fracture the femurs, hips, or pelvis. Then the 
trunk will usually bend at the waist, often causing spi-
nal fractures and possibly intra-abdominal injury. 
Patients will subsequently attempt to brace their fall 
with their outstretched arms, causing fracture to one 
or both of the upper extremities. Finally, the head will 
strike the ground, causing possible head and cervical 
spine injury.   

  3. a 

 Penetrating trauma to the extremities is associated 
with vascular compromise. Septic shock, tension 
pneumothorax, and cardiac tamponade are associated 
with penetrating wounds to the chest and/or abdo-
men.   

  4. b 

 If the patient has signifi cant bleeding, it should be con-
trolled with direct pressure. Tourniquets should be 
avoided in all but the most extreme cases. Accommo-
date the law enforcement offi cers as much as you can, 
but do not compromise patient care in the process.   

  5. b 

 If time permits, the injured extremity should also be 
assessed with a blood pressure cuff and the reading 
compared to the unaffected extremity. The palpation 
method of blood pressure assessment is adequate for 
gross changes but will become less useful as the injury 
worsens and the pulses are no longer palpable. 
 Capillary refi ll testing is not always a reliable tool. It 
is always vital to assess pulse, sensation, and motor 
function both before and after splinting an injured 
extremity.   

  6. True 

 The fi rst important thing to do is to assess scene safety. 
It does the patient little good if you become a patient 
yourself. Always make sure there are no more uncon-
trollable threats to the victim or yourself before entering 
the scene. Anytime a victim has a penetrating wound, 
you must consider it was a violent act by an assailant 
until proven otherwise.   

  7. The barbs will be impaled into the patient’s body; the 
patient may be in cardiac arrest; the patient may have 
sustained traumatic injuries when he or she fell down. 

 First, the barbs will be impaled into the subject’s body. 
They are only 4 mm long and can usually be removed 
easily. However, it is important to know one’s local pro-
tocols as to who can remove them and under what cir-
cumstances. Second, there have been rare instances of 
cardiac arrest in patients who have been incapacitated 
by a Taser. If a paramedic discovers on primary survey 
that a patient is in cardiac arrest, then appropriate ACLS 
measures should be taken as discussed in Chapter 29 in 
the text. Third, if you are called to evaluate a patient 
on whom a Taser has been used, you should take into 
account that the patient likely fell and do an appropriate 
trauma evaluation including cervical spine immobiliza-
tion if indicated.   

  8. Systemic manifestations of crush syndrome include 
rhabdomyolysis (the muscle cells that break down 
release their protein, which damages the kidneys), elec-
trolyte abnormalities, acid-base abnormalities, hypovo-
lemia, acute renal failure, and perhaps compartment 
syndrome. 

 Crush syndrome is a systemic disorder of severe meta-
bolic disturbances resulting from the crushing of skel-
etal muscle. For crush syndrome to occur, the skeletal 
muscle must be exposed to the high-pressure crushing 
forces for an extended period of time. The shortest time 
documented for crush syndrome to occur is 4 hours. 
The continual pressure results in minimal or no circula-
tion of blood into the compressed areas, and the tissue 
undergoes ischemia followed by necrosis (tissue death). 
When the pressure is released, the toxins that are 
released from the necrotic tissue contain myoglobin, 
phosphate, potassium, lactic acid, and uric acid. These 
toxins can overwhelm the heart (disrupting the electri-
cal system and causing life-threatening dysrhythmias), 
and the liver and kidneys cannot remove them fast 
enough to prevent damage. Death can occur rapidly in 
these patients.   
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  9. c 

 This patient most likely sustained the ear injury from 
the blast itself (the primary mechanism). She sustained 
the penetrating injury when glass thrown by the blast 
became shrapnel (the secondary mechanism). She sus-
tained the fracture when she landed after being thrown 
by the blast (the tertiary mechanism).   

  10. c 

 The liver is a right-sided organ.   

  11. d 

 The presence of blood in the peritoneum can also cause 
hemorrhagic shock, abdominal pain and tenderness, 
rigidity, or a sensation of dread and doom. When enough 
blood is present in the peritoneum, it may be visible on 
the surface of the abdomen as a bluish discoloration. 
This fi nding is known as Cullen’s sign.   

  12. d 

 In this case (an explosion), spinal precautions would be 
indicated. If the patient has an impaled object protrud-
ing from her body, leave it in place. Never remove an 
impaled object unless it poses an immediate life threat 
and medical direction has ordered it to be removed. 
Removing the object may cause further damage, leading 
to destabilization of the patient. The object may be tam-
ponading (compressing) a bleeding vessel, and removing 
it may result in an uncontrolled bleed. The object should 
be secured in place with bulky dressings and tape.   

  13. During crash one, the vehicle strikes an object. During 
crash two, the patient strikes the vehicle or other object. 
During crash three, the organs within the patient strike 
the inner surfaces of the patient. 

 The fi rst collision occurs when the vehicle comes into 
contact with an object that alters its direction of move-
ment. The alteration of direction results in a transfer of 
energy between the two objects. This transfer causes the 
second collision. This occurs as the vehicle occupant 
continues to travel in the original direction, striking the 
interior of the vehicle or another object. The third col-
lision occurs as the organs within the patient strike the 
inside of the compartment they reside within.   

  14. d 

 Kinetic energy ⫽ ½ Mass ⫻ Velocity 2 . The critical com-
ponent of this equation to remember is that velocity 
(speed) is squared. When speed is doubled, the mathe-

matical result is a quadrupling, or a multiplying of the 
force by four times! The speed of the projectile is criti-
cally important.   

  15. b 

 Newton’s third law states, “For every action, there is an 
equal and opposite reaction.” In other words, as the per-
son pushes on the steering wheel and windshield of the 
car, those objects push back with equal force against the 
person.   

  16. b 

 Fractures of the spine are more common with lateral 
collisions than with rear collisions. Dislocated knees are 
associated with frontal collisions, neck hyperextension 
is associated with rear-impact collisions, and a ruptured 
liver is most likely to affect persons on the passenger 
side during a lateral collision.   

  17. d 

 Given the damage to the vehicles, the passenger side of 
the minivan seems to have absorbed the majority of the 
energy from the collision. Also, children are more vul-
nerable to traumatic injury because they do not respond 
to trauma in the same manner that adults do. Their 
heads are proportionately larger (making them top- 
heavy), and their nervous systems are less well devel-
oped. Their ability to compensate for shock is less 
driven by catecholamines, and they have less cardiac 
reserve than adults. The internal organs of children are 
not as well protected by bony structures as adults, and 
children’s immune systems are less mature and not as 
effi cient as those of adults.   

  18. To calculate this patient’s PTS, you would count 2 
points each for weight (⬎ 20 kg), mental status (awake), 
and airway (normal); 1 point each for BP (50–90) and 
skeletal (closed fracture); and ⫺1 point for the wound 
(major open). This patient’s PTS is 7, so he should be 
taken to a pediatric trauma center. 

 A child with a revised trauma score of less than 12 
(see  Table 18-7  in the textbook) or a PTS less than 8 
(see  Table 18-6  in the textbook) should be taken to a 
pediatric trauma center.   

  19. Patients who are unable to get up from a fall are at risk 
for dehydration, hypothermia, electrolyte imbalance, 
and rhabdomyolysis. 

 Fifty percent of elderly individuals who fall are unable 
to get up without assistance.  
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19
 Trauma and 

Hemorrhagic Shock 

Are You Ready?

      You are taking a much deserved week off of work and 
getting as far away from anything to do with medicine 
as you possibly can. You fl ew home to spend time 
with family and friends and to volunteer for the orga-
nization “Christmas in April.” You and the rest of 
your group are putting a new roof on the home of an 
elderly woman in a low-income part of town. You are 
thoroughly enjoying the physical work and the cama-
raderie of your fellow workers when the sound of 
laughter is interrupted by a commotion on the other 
side of the building. 

 You fear that your dream of a medicine-free vaca-
tion is about to come to an abrupt end. You scramble 
up to the peak of the roof and look over to the other 
side. One of the volunteers has sustained a signifi cant 
laceration to the medial part of his left thigh. Bright 
red blood is squirting into the air through the fi ngers 
of the worker as he tries to control the bleeding.

   1. What is your general impression of this patient? 

  

 

 

    2. What is your fi rst priority? 

  

 

 

    3. What is the process for achieving hemostasis in a 
patient with severe external bleeding? 

  

 

 

Active Learning

           1.  Hemodilution Exercise  

 What effects IV fl uid administration has on trauma 
patients suffering from hemorrhagic shock in the 
prehospital setting is a debate that continues to 
this day. Studies show that the administration of 
large amounts of crystalloid IV solutions to critical 
trauma patients who are suffering from hypovole-
mic shock can be harmful. 
  This exercise demonstrates the effects of fl uid 
challenges to trauma patients suffering from hem-
orrhagic shock. 

 Materials needed:

   • Liter bag of IV solution   

 • 500-mL bag of IV solution   



Chapter 19 Trauma and Hemorrhagic Shock 229

 • 10-gtt/min administration sets   

 • 18-gauge or larger needle   

 • Bucket or basin   

 • 10-mL syringe with needle (may use the same 
18-gauge or larger needle for both applica-
tions)   

 • Red food coloring   

 • IV pole or means of elevating one of the IV 
bags   

 • Table    

 Spike both of the IV bags and fl ood the IV tubing. 
Use the 10-mL syringe to draw up the food color-
ing and inject it into the 500-mL bag of IV solution 
(use a minimum of 5 mL and up to 10 mL as 
needed to create the appearance of blood or a dark 
solution in this IV bag). Mix the food coloring by 
shaking the IV bag. Once the solution is mixed, 
aspirate 10 mL of the fl uid from the 500-mL IV bag 
and place the syringe off to the side for use later 
in the experiment. Attach the needle from the 
syringe to the end of the IV tubing from the 
1,000-mL IV bag and insert it into the medication 
port of the 500-mL IV bag. 
  Place the 500-mL IV bag on a table, and place 
the tubing from this IV into the basin or bucket 
on the fl oor (make sure that the cap is off the end 
of the IV tubing). Hang the 1,000-mL bag of IV 
fl uid on the IV pole or on a hook above the level 
of the 500-mL bag that you have placed on the 
table. 
  Open the roller clamps for both of the IV 
bags and watch what happens. The end of the 
IV tubing from the 500-mL IV bag represents a 
break in the blood vessels of a trauma patient 
and the subsequent bleeding. The 500-mL IV bag 
represents the patient’s circulating blood vol-
ume, and the 1,000-mL IV bag represents the IV 
fl uid that is being administered to the trauma 
patient who is suffering from hemorrhagic 
shock. 
  Let the experiment continue until all the 
fl uid has emptied out of the 1,000-mL IV bag. 
Note the color of the fl uid in the 500-mL IV bag 
as the experiment progresses, and also look at 
the color of the fl uid that ends up in the 
bucket. 
  When you are done with this experiment, 
compare the color of the fl uid in the syringe that 
you took out of the 500-mL IV bag with the color 
of the fl uid in the bucket or basin.   This experi-
ment is designed to show the effects of hemodi-
lution.     

You Are There: Reality-Based Cases 

 Case 1     

Today is your fi rst day as a fl ight medic for the local 
air medical service. You arrived at work early, checked 
all of the equipment at least three times, and now you 
are going over the mechanical check of the helicopter 
with the pilot. When the mechanical check of the 
 helicopter is complete, the fl ight nurse explains that 
she will provide a majority of the care for critical care 
transfers while you learn and become more comfort-
able with the different biomedical equipment, medica-
tions, and procedures needed to care for these patients. 
As she begins to explain the process of hemodynamic 
monitoring utilizing a Swan-Ganz catheter, your pag-
ers begin to sound. 

You have been requested to respond to the Coast 
Highway for a car over a cliff. The fi re department is 
on scene and in the process of extricating a patient 
trapped in his car. In a matter of minutes you are orbit-
ing over the scene, assessing the landing zone estab-
lished by the fi re department for any potential  hazards. 
You spot the fi refi ghters hauling the patient up the 
cliff in a Stokes basket. 

As soon as you land, the fl ight nurse motions for 
you to follow her. You comply with her gestures, exit 
the aircraft, and head directly for the patient. When 
you reach the patient, a paramedic from the engine 
crew begins to give you a report. She explains that 
the 62-year-old male patient was the restrained driver 
of a vehicle that plunged over 80 feet off of a cliff 
onto the rocks below. When they reached the patient, 
he was unconscious, yet he responded to deep pain-
ful stimuli by withdrawing. Both of the patient’s legs 
were trapped under the dashboard of the car, the 
steering wheel was deformed, and the windshield 
was spiderwebbed. The patient sustained multiple 
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glass lacerations to his forehead and has bruising to 
the anterior chest wall in the shape of the  steering 
wheel, with instability to the right anterior axillary 
line from the area of the third intercostal space to the 
 subcostal margin. The patient also presents with 
 instability to the pelvis and multiple open fractures to 
the bilateral lower extremities. The patient’s vital signs 
are: blood pressure 84/56; pulse 124; respirations 26 
and shallow on 15 L of oxygen via non-rebreather 
mask. The patient is in full c-spine precautions and 
has two large-bore IVs established.

You thank the paramedic for the report and per-
form your own assessment of the patient. The patient 
is awake but confused and able to follow simple 
 commands. His skin is cool and moist. The brachial 
pulses are palpable yet rapid and weak. The carotid 
pulses are more readily palpable than the brachial 
pulses. The bleeding from the glass lacerations to the 
patient’s forehead appears to be controlled by the 
application of 4   4 dressings and the tape from 
 securing the c-spine. The patient’s airway appears to 
be patent, but his breathing is shallow, with slightly 
diminished breath sounds on the right-hand side. The 
oxygen saturation is 92% on 15 L of  oxygen via non-
rebreather mask. Examination of the chest wall reveals 
a large steering wheel–shaped bruise, slight paradoxi-
cal movement of the chest wall with ventilations, and 
crepitus upon palpation of the right anterior axillary 
line. The abdomen appears soft and non-
distended. When you apply pressure to the pelvis, you 
feel crepitus and a defi nite instability. 

The legs have been wrapped with rolling ban-
dages, and there does not appear to be any uncon-
trolled external bleeding. The patient is able to feel 
when you squeeze his toes, and he is able to wiggle 
his toes as well. The upper extremities appear to be 
intact, and the patient is able to squeeze your fi ngers 
with equal strength bilaterally. The patient’s vital signs 
are: blood pressure 80/50; pulse 130; respirations 26 
and shallow; oxygen saturation 92% on 15 L of oxygen 
via non-rebreather mask. The fi refi ghter paramedic 
hands you a card that states that the patient has a his-
tory of hypertension and takes benazepril. He has no 
allergies to medications.

    1. What is your general impression of this patient? 

    

2. What are your priorities in treating the patient? 

   

  3. If the patient is in shock, what type of shock do 
you suspect he is suffering from? Explain your rea-
soning. 

   

  4. Describe the physiological process of maintaining 
perfusion to the tissues of the body that occurs 
when hemorrhage begins (mild fl uid defi cit). 

  5. Describe (pathophysiologically) how the body ini-
tiates hemostasis. 

    6. What class of medication is benazepril? 

  7. Does the patient’s medication have any impact on 
the body’s compensatory mechanisms in terms of 
preventing shock? 

Test Yourself

         1.  shock is the result of a decrease 
in the heart’s ability to supply needed oxygen and 
nutrients to the tissues and cells of the body.

a. Neurogenic   

  b. Distributive   

  c. Cardiogenic   

  d. Hemorrhagic      

2. At the venous end of the capillary (the distal end), 
__________ are returned to the vascular system where 
they are excreted by the lungs, liver, and kidneys.

   a. fl uids, oxygen, and waste products   

  b. fl uids, water, and waste products   
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  c. fl uids, carbon dioxide, and waste 
products   

  d. fl uids, CO, and waste products      

  3. , or SIR, is the pathway in the 
worsening state of shock where there is a release 
of infl ammatory mediators like cytokines, arachi-
donic acid metabolites, and free radicals.

    a. Subcellular inhibitory response   

  b. Systemic inhibitory response   

  c. Severe infl ammatory response   

  d. Systemic infl ammatory response      

  4. What is the fi rst phase of multiple organ failure 
due to shock?

    a. Ischemic phase   

  b. Cellular phase   

  c. Washout phase   

  d. Capillary stagnation phase      

  5. How does care of a patient with penetrating inju-
ries differ from care of a patient with blunt force 
injuries?

    a. You are less likely to administer volume 
 resuscitation for patients with penetrating 
injuries.   

  b. Patients with blunt force injuries have little to 
no risk of major blood volume loss.   

  c. You should not delay treatment in patients 
with blunt force injuries by taking the time to 
fully expose them.   

  d. Patients with penetrating injuries are more 
likely to require rapid transport to a trauma 
center.      

  6. Your patient is exhibiting signs of shock. While 
assessing the ABCDEs, you palpate the carotid 
pulse and note that the heart rate, rhythm, and 
quality seem to be within the normal range. You 
should

    a. check the radial pulse and compare the
two.   

  b. note that the patient’s circulation is fi ne and 
rule out hemorrhagic shock.   

  c. move on and assess the patient for disability.   

  d. recheck the carotid pulse to obtain an actual 
heart rate.      

  7. List some fi ndings and injuries that may indicate 
life-threatening internal bleeding. 

 

 

     8. Describe each of the classes of hemorrhage in 
terms of the amount of blood loss. 

 

 

    9. Explain why the compression of pressure points 
to stop bleeding is controversial. 

 

 

    10. How does zeolite powder (sold as QuikClot) work 
to stop bleeding?

    a. It elevates the temperature around the wound 
site to 42°C–44°C.   

  b. It absorbs water and concentrates clotting fac-
tors at the wound.   

  c. It attracts cells necessary to the clotting pro-
cess toward the wound.   

  d. It causes vasoconstriction in the affected ves-
sels near the wound.      

 11. Pneumatic anti-shock garments (PASGs) have been 
shown to increase survivability in patients who 
suffered from thoracic trauma.

   True   

 False      

 12. Your 61-year-old patient has a suspected head injury 
following a car collision. Vital signs are BP of 
88/50, HR of 116, and RR of 28, and the patient 
has a history of heart disease. You estimate the 
patient’s weight at about 120 pounds. Should this 
patient receive fl uid resuscitation?

    a. No. Trauma patients in compensated shock 
should not receive fl uid resuscitation to avoid 
causing pulmonary edema, which can increase 
the patient’s mortality.   

  b. Yes. Two large-bore intravenous lines in the 
upper extremities should be used to infuse 
fl uid at an initial bolus dose of 2,400 mL; then 
the patient should be reassessed.   

  c. Yes. One large-bore intravenous line in the 
upper extremity should be used to infuse fl uid 
at an initial bolus dose of 1,100 mL; then the 
patient should be reassessed.   

  d. Yes. Administer the 1,100-mL bolus of fl uid in 
several divided doses with continuous evalu-
ation of the vital signs and clinical response 
during the treatment.      

 13. What three questions help a health-care provider 
determine whether fl uid resuscitation is indicated? 
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   14. Hemorrhage and shock from traumatic injuries can 
be treated defi nitively in the fi eld and may not 
require surgical intervention.

   True   

 False      

 15. List the clinical cause of shock and some of its 
consequences. 

    

Need to Know

 The following represent the Key Objectives of Chap-
ter 19:

 1. Describe the pathophysiology of shock. 

 Many EMS scenarios involve a discussion of 
homeostasis. Hemorrhagic shock is a perfect exam-
ple of how badly things can go when the ability 
to maintain homeostasis is compromised. The 
cells of the body function very well when they 
receive all the oxygen and nutrients they need and 
they are able to rid themselves of waste products. 
When a traumatic injury results in hemorrhagic 
shock, the cells of the body lose the ability to func-
tion using aerobic metabolism. When an individ-
ual who has suffered a traumatic injury is no 
longer capable of delivering oxygen and vital 
nutrients to the cells of the body, anaerobic metab-
olism begins. 
  Decreased perfusion fi rst affects the skeletal 
muscles and visceral organs. The cellular effects 
of anaerobic metabolism are decreased adenos-
ine triphosphate (ATP) production and increased 
lactic acid production. When levels of lactic 
acid begin to increase, the body begins to con-
vert lactic acid to lactate. Lactate is transported 
to the liver, where it is neutralized and con-
verted to bicarbonate and water. As tissue 
 perfusion continues to decrease, lactic acid pro-
duction increases. At some point, the body will 
no longer be able to keep up with the conversion 
of lactic acid to lactate and the conversion of 
lactate to bicarbonate. It is at this point that 
metabolic acidosis develops, causing myocardial 
irritability, decreased cardiac output, and 
depressed cardiac contractility.   The effect of 
metabolic acidosis on the heart further decreases 
peripheral blood fl ow and exacerbates the state 
of shock. 

  Continually decreasing production of ATP 
and continually increasing metabolic acidosis 
have a profound effect at the cellular level. The 
sodium and potassium ATP pumps begin to fail 
and are no longer capable of preventing intracel-
lular contents from leaving the cell and interstitial 
contents from entering the cell. The sodium 
 potassium ATP pump failure will eventually lead 
to cellular ischemia and ultimately cellular 
death.   

 2. Describe the effects of hemorrhagic shock on blood 
pressure. 

 Blood pressure is the by-product of cardiac out-
put (CO) and peripheral vascular resistance 
(PVR). With this in mind it becomes easy to see 
how blood loss can dramatically lower blood 
pressure. Because hemorrhage causes a decrease 
in stroke volume, and the hormones that are 
released in response to bleeding result in an 
increase in heart rate and/or an increase in vaso-
constriction (Cardiac output   Stroke volume 
[SV]   Heart rate [HR]), it becomes clear that 
cardiac output is profoundly affected by hemor-
rhage.   

 3. Describe the three stages of hemorrhagic shock.

   •  Compensated shock.  Occurs as the body 
adjusts to the fl uid loss and organ perfusion is 
maintained.   

 •  Decompensated shock.  If compensated shock 
is not treated and the compensatory mecha-
nisms begin to fail, the patient enters a state 
of decompensated shock.   

 •  Irreversible shock.  If the decompensated shock 
is not treated, the patient enters a state of 
shock that will ultimately lead to death.      

 4. Discuss hemostasis in the prehospital setting. 

 The process of hemostasis in the prehospital 
setting depends on several factors:

   • Is the hemorrhage internal or external?   

 • Is the bleeding controlled or uncontrolled?   

 • What is the location of the bleeding (e.g., abdo-
men or extremity)?    

 Internal hemorrhage is, in virtually all cases, a 
problem that needs to be treated in the hospital and 
is a condition that requires surgery until proven 
otherwise. Thus, patients suspected of having an 
internal hemorrhage (whether it be medical or due 
to trauma) need to be transported as soon as pos-
sible to an appropriate receiving facility, with any 
prehospital interventions performed en route to the 
hospital. 
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  External hemorrhage is much easier to iden-
tify and control. Some areas of the body, such as 
the neck, offer special challenges when it comes to 
controlling bleeding, due to the other associated 
anatomical structures. The paramedic needs to 
take special care in applying direct pressure to 
the neck, because excessive pressure can cut off 
blood supply to the brain. Other associated struc-
tures that the paramedic needs to keep in mind 
when managing external hemorrhage of the neck 
include the airway, spine, nerves, and great ves-
sels. 
  External trauma to the extremities resulting in 
hemorrhage can be managed using the basic prin-
ciples of bleeding control in a progression from 
least invasive to most invasive:

   • Apply direct pressure.   

 • Elevate the extremity above the level of the 
heart.   

 • Apply pressure dressings.   

 • Apply pressure to pressure points (major artery 
proximal to point of bleeding).   

 • Application of a tourniquet.    

 For suspected uncontrolled internal bleeding, 
the paramedic must rely on the patient’s physi-
ological presentation, which is typically consis-
tent with signs and symptoms of hemorrhagic 
shock. Patients with suspected internal hemor-
rhage should be treated for shock even if they do 
not yet present with the signs and symptoms of 
shock.   

 5. Describe the treatment for patients suffering from 
hemorrhagic shock. 

 First and foremost, as previously discussed, 
patients with hemorrhagic shock need to be trans-
ported as early as possible after the suspicion or 
determination of hemorrhagic shock is made. Con-
trol of the patient’s airway and breathing needs to 
take place en route to the hospital, if not neces-
sitated earlier. Control of external hemorrhage 
needs to take place as soon as it is discovered. If 
c-spine precautions are required due to trauma, 
this procedure needs to take place prior to moving, 
packaging, and loading the patient into the ambu-
lance for transport. If at all possible, interventions 
should be performed en route to the hospital, not 
on scene, and prehospital interventions should not 
delay transport. 
  The textbook (Chapter 19, Hemorrhage and 
Hemorrhagic Shock) describes the following 
method to determine how to approach fl uid resus-
citation in patients suspected of suffering from 
hemorrhagic shock .

  Paramedics need to answer three questions:

    1. Is the hemorrhage controllable or uncon-
trolled?   

  2. What is the mechanism of injury (blunt or pen-
etrating)?   

 3. Is the patient in shock or showing signs of 
hypotension?    

 Once the paramedic controls the bleeding, vol-
ume resuscitation is recommended if there is 
evidence of shock (altered mental status, hypo-
tension, or poor peripheral perfusion) .1  The 
 volume of fl uid should be administered in small 
boluses to a total volume that reverses the signs 
of shock. 
  For patients in whom the paramedic suspects 
continued uncontrollable bleeding, the current 
recommendation is to obtain intravenous access 
and administer fl uids at a low maintenance rate 
or KVO. In the event that the patient becomes 
unstable, approaching circulatory arrest, volume 
resuscitation can be attempted but is unlikely to 
provide much benefi t .2  
  Patients with hypotension as a result of blunt 
injury pose a particular problem. There is no com-
pelling evidence to support aggressive fl uid resus-
citation. However, the recommendation for volume 
resuscitation to reverse the signs of trauma still 
stands .3  Clinicians must resist over-resuscitation 
in these patients to avoid causing pulmonary 
edema, which can increase the patient’s mortality. 
Conversely, in patients with suspected head 
trauma, it is especially important to support their 
blood pressure with fl uids as necessary to provide 
adequate cerebral perfusion.       This pressure is 
equivalent to 90 mm Hg systolic.

   Connections       

 ᔢ Chapter 30, Neurology, in the text includes a 
discussion on the role of the nervous system in 
hemostasis.   

 ᔢ Chapter 20, Head, Face, and Neck Trauma, in 
the text outlines techniques specifi c to provid-
ing bleeding control for head, face, and neck 
wounds.   

 ᔢ Chapter 25, Soft Tissue and Muscle Trauma, in 
the text includes an in-depth explanation of 
hemostasis.   

 ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     
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Street Secrets

ᔢ QuikClot  The military has had good results with a 
product called QuikClot, which has been used in 
combat situations since 2003. QuikClot is a powder 
that is applied to small and medium-sized wounds 
to provide hemostasis. When the powder is poured 
into the wound, it absorbs water and active sub-
stances in the blood, causing a concentration of 
 clotting factors and ultimately  hemostasis. QuikClot 
is similar to another product on the market called 
microporous polysaccharide hemosphere (MPH), also 
known as TraumaDEX, but it is inert and nonaller-
genic. One point of concern regarding the use of 
 QuikClot is that, when the powder is applied, the 
temperature of the tissue exposed to the powder rises 
to somewhere between 42°C and 44°C.        Newer com-
positions reduce the temperature closer to 38°–39°C. 

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:          

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Bleeding Control and Shock 66 – DVD 66 – DVD 

Bleeding Control with a Tourniquet 67 – DVD 67 – DVD 

Rapid Extrication 72 – DVD N/A 

MAST/PASG Application 81 – DVD N/A 

NREMT Patient Assessment 
Trauma

83 – DVD N/A 

NREMT Bleeding Control/Shock 
Management

94 – DVD N/A 

ᔢ  Tourniquet Use  The use of a tourniquet is seldom 
necessary. However, when all other attempts at 
controlling bleeding have failed, it can truly be a 
lifesaving procedure. Keep in mind that, when a 
tourniquet is applied, the blood supply to the dis-
tal extremity is cut off. Because of this fact, once 
a tourniquet has been applied, the patient is trans-
ported to a hospital, preferably a trauma center, as 
quickly as possible. Prolonged tourniquet use can 
cause cell death distal to the tourniquet and result 
in conditions similar to crush syndrome. Make 
sure that the time of tourniquet application is 
clearly displayed on the patient.   

ᔢ  IVs and Hemorrhagic Shock  Patients presenting 
with signs and symptoms of hemorrhagic shock 
should have IVs started en route to an appropriate 
receiving facility as soon as possible. As periph-
eral blood vessels constrict (shunt blood to the 
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central circulation) and blood pressure drops, IV 
access becomes more diffi cult.      

The Drug Box

 Oxygen:  Any patient with signifi cant bleeding and the 
possibility of hemorrhagic shock should be placed on 
high-fl ow oxygen.  

0.9% sodium chloride solution:  An isotonic crystal-
loid solution used for volume replacement as the 
result of blood loss.  

 Lactated Ringer’s solution:  An isotonic crystalloid 
solution used for volume replacement as the result of 
blood loss.     

 References  
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Answers   

 Are You Ready?   

  1. The patient is sick. Any arterial bleeding,  characterized 
by pulsatile spurting , is considered life-threatening until 
proven otherwise.   

  2. The fi rst priority is scene safety. A panicked patient on 
a roof is a dangerous patient on a roof. Securing the 
patient on the roof or getting the patient safely to the 
ground should be a top priority. Then your priorities are 
bleeding control and the assurance that the patient has 
been assessed for airway, breathing, circulation, disabil-
ity, and exposure (ABCDE).   

  3. The fi rst step in achieving hemostasis in a patient with 
a severe external bleed is the application of direct pres-
sure over the wound with sterile dressings. Elevate the 
affected extremity above the level of the heart if possi-
ble. If bleeding continues after direct pressure and 
 elevation have been provided, pressure dressings and/or 
proximal pressure points  can  be utilized. If bleeding 
continues after the previous steps have been taken, the 

use of a tourniquet may be considered as a last-ditch 
effort to provide hemostasis. If a tourniquet is applied, 
the time of application needs to be clearly labeled on 
the patient’s forehead, and the patient needs to be trans-
ported to an appropriate medical facility immediately. 
Note: When a tourniquet is applied, it cuts off all circu-
lation distal to the point of application. Therefore, it is 
considered a technique of last resort.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. The patient is seriously injured. The patient was involved 
in a motor vehicle collision that involved a tremendous 
mechanism of injury. The patient was initially uncon-
scious upon the arrival of fi rst responders, and he now 
presents with confusion. The patient presents with cuta-
neous signs of shock (cool, pale, moist skin) and vital 
signs indicative of hemodynamic instability. The patient’s 
breathing is shallow and rapid with decreased breath 
sounds on the right side and an oxygen saturation of 
92% on 15 L of oxygen via non-rebreather mask. There 
is an obvious chest injury with bruising and instability 
of the chest wall. The pelvis is unstable, and the lower 
extremities are severely injured.     

 2. The priority treatment for this patient will involve rapid 
transport to a trauma center following rapid sequence 
intubation. The patient’s airway appears to be patent, 
but due to the fact that the ventilatory effort is inade-
quate (unstable chest wall, shallow and rapid respira-
tions, oxygen saturation of 92% on oxygen at 15 L via 
non-rebreather mask), you should secure the airway and 
provide positive pressure ventilation for the patient.     

  3. Hemorrhagic shock. The patient was involved in a sig-
nifi cant automobile crash. He has obvious bleeding from 
his lower extremities with multiple fractures, an unsta-
ble pelvis, and an unstable chest wall. He has the 
 potential for critical bleeding from multiple sites. The 
patient doesn’t appear to have any signs of sepsis, he 
has no history of cardiac problems, there doesn’t appear 
to be any evidence of allergic reaction, and the patient 
appears to be neurologically intact.   

 4. When there is a decrease in blood fl ow to the kidneys 
as a result of hemorrhage, receptors in the kidneys 
increase the production of rennin ( Figure 19-1 ). Renin 
decomposes a blood protein molecule called angioten-
sinogen, which releases a peptide called angiotensin I. 
An enzyme called angiotensin-converting enzyme 
(ACE), located in the lungs, converts angiotensin I to 
angiotensin II. Angiotensin II is carried in the blood-
stream; when it reaches the adrenal cortex, it stimulates 
the release of aldosterone with the assistance of acetyl-
choline (ACh). Aldosterone functions to retain sodium 
(Na + ) ions and secrete potassium (K + ) ions. The reten-
tion of Na +  ions results in the retention of water by 
osmosis in the tubules of the kidneys. The brain assists 
in this process by releasing antidiuretic hormone (ADH), 
which stimulates water reabsorption in the distal tubule 
of the kidney as well as increases the sensation of 



236 Part 3 Trauma

thirst, which will hopefully make the person replace 
fl uid that is being lost.  
   Another critical component to help with fl uid loss 
from hemorrhage is the fl uid found in the interstitial 
space. When hemorrhage occurs, the fl uid from the 
interstitial space shifts into the intravascular space. This 
acts as a short-term stopgap to compensate for the fl uid 
that is being lost through hemorrhage.   

  5. Hemostasis involves four components: vasoconstric-
tion, platelet aggregation, fi brin formation, and fi brino-
lysis. Vasoconstriction begins almost immediately as 
arteries, arterioles, and some veins constrict in response 
to injury. This response helps to reduce bleeding and 
may even completely stop bleeding—at least temporar-
ily. In addition, the cut ends of larger vessels can retract 
(through vasospasm), which also reduces bleeding. This 
physical reaction to vascular injury occurs rapidly and 
provides time for the coagulation phase of bleeding 
control to begin. 
  Platelets (thrombocytes) are free-fl oating struc-
tures in the bloodstream. When the platelets come 
into contact with damaged or injured blood vessels, 
they swell and change from a smooth slippery shape 
to a spiked shape. The platelets become sticky and 
secrete chemicals that activate other platelets to come 
and join together to form a plug. This process is 
referred to as aggregation. These activated platelets 
actually stick to one another and form a “platelet 
plug” at the site of the damage to the blood vessel. 
This event is referred to as agglutination or clumping. 
If the injury is minor, this may be the only control 
necessary to stop bleeding. If the injury is major, 
coagulation will begin. 

  The coagulation cascade is a complex chemical and 
biological process used to control bleeding. From ini-
tiation of the fi rst signal indicating the injury to the 
vessel until the formation of a blood clot, usually less 
than 30 minutes is required. 4  ,  5  When a blood vessel is 
injured, a complex process is set into motion to create 
a blood clot ( Figure 19-2 ), Basically, a network of pro-
tein fi bers, called fi brin, weave themselves together and 
trap red blood cells in order to form a blockage in the 
blood vessel and stop hemorrhage. The blood clot forms 
in three stages:

   1. Stage I: Injury activates clotting factors that produce 
prothrombin activator (PTA).   

 2. Stage II: Platelets, calcium, and PTA activate pro-
thrombin to create thrombin.   

 3. Stage III: Thrombin activates fi brinogen and forms 
the fi brin fi bers (the net), which trap other blood cells 
to form the clot (thrombus). Once hemostasis has 
been achieved, the vessel can be repaired and the 
fi brin clot is destroyed (fi brinolysis) so that blood 
fl ow can resume.      

  6. Benazepril is an angiotensin-converting enzyme inhibi-
tor, otherwise known as an ACE inhibitor.   

  7. Benazepril inhibits the conversion of angiotensin I to 
angiotensin II (a potent vasoconstrictor), resulting in 
decreased peripheral arterial resistance, decreased aldo-
sterone production, and in turn decreased reabsorption 
of water. The net effect is lower blood pressure. When 
the body attempts to maintain blood  pressure through 
the use of the renin-angiotensin- aldosterone system, the 
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  FIGURE 19-1  The formation of angiotensin II in the blood-

stream involves several organs and multiple actions that 
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  FIGURE 19-2  Following an injury, a complex sequence of 
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presence of benazepril in the system will prevent these 
mechanisms from compensating for the hemorrhage.    

     Test Yourself   

  1. c 

 Cardiogenic shock is the result of a decrease in the 
heart’s ability to supply the needed oxygen and nutri-
ents to the tissues and cells, usually the result of a heart 
attack.   

  2. c 

 Carbon dioxide is the gaseous waste product of cellular 
respiration that is returned to the lungs for excretion.   

  3. d 

 The systemic infl ammatory response (SIR) is the initia-
tion of irreversible shock.   

  4. a 

 When compensatory mechanisms for shock cause 
peripheral vasoconstriction, blood fl ow to organ tissue 
decreases, and the cells are said to be in an ischemic 
phase.   

  5. a 

 The differences between blunt and penetrating trauma 
will directly affect the care that is required for the 
patient. For example, the recommendations for volume 
resuscitation of uncontrolled hemorrhage depend on 
the mechanism of injury. One study found that 
increased blood pressure from volume resuscitation 
resulted in more brisk bleeding, dislodgment of newly 
formed blood clots, and dilution of clotting factors in 
patients with penetrating injuries. Therefore, the cur-
rent recommendation for patients with penetrating 
injuries is to obtain intravenous access and administer 
fl uids at a low maintenance rate or KVO, which stands 
for “keep the vein open.” However, both penetrating 
injuries and blunt force injuries are likely to require 
exposure and rapid transport, and both can cause major 
blood volume loss.   

  6. a 

 Evaluation of circulation is especially important in 
patients who are potentially suffering from hemor-
rhagic shock. The carotid and radial pulses are easily 
accessible and can be checked simultaneously and 
compared for rate, rhythm, and quality. Differences in 
quality or intensity between the carotid and radial 
pulses may signal that peripheral vasoconstriction 
exists and that the compensatory mechanisms for shock 
have begun.   

  7. Pneumothorax, chest deformity, evidence of rib frac-
tures, signifi cant chest deformities, small fl ail segment, 
rapidly distending abdomen, ecchymosis over the infe-
rior abdominal wall, or evidence of a pelvic fracture. 

 Internal hemorrhage can be elusive, especially with the 
limitations of the out-of-hospital evaluation process. 
Many tools used to identify internal hemorrhage, like 
nuclear imaging and CT scans, are not available in the 
prehospital setting, so a high index of suspicion is 
required.   

  8. Class I is up to 15% blood volume loss (up to 750 mL). 
Class II is 15%–30% blood volume loss (750–1,500 mL). 
Class III is 30%–40% blood volume loss (1,500–
2,000 mL). Class IV is greater than 40% blood volume 
loss (⬎ 2,000 mL). 

 Because patients with Class I hemorrhage are virtually 
asymptomatic, these classes are most useful to empha-
size the fact that signifi cant blood loss can occur before 
the patient shows signs of shock or changes in hemo-
dynamic status.   

  9. The compression of pressure points to achieve hemosta-
sis is controversial because it can have some negative 
consequences. For instance, improper compression 
could occlude venous return but not the arterial supply 
to the limb, which could worsen bleeding. Finding the 
pulse to compress in a hypotensive patient can be quite 
diffi cult, and searching for the pressure point could 
divert attention away from the proven treatment of 
direct compression. Finally, there is no data in the med-
ical literature to support its use. 

 Pressure points are areas of the body where an artery 
is either lying close to the surface of the skin or found 
directly over a bone. These are the places where a pulse 
can be felt when fi ngertip pressure is applied. When 
this area is compressed, the artery is pushed against the 
bone, limiting blood fl ow to the distal region of that 
portion of the body. Because use of pressure points for 
hemostasis is controversial, direct pressure over the 
bleeding site should always be attempted fi rst.   

  10. b 

 Mineral zeolite powder (sold as QuikClot) absorbs water 
and concentrates clotting factors at the wound to stop 
bleeding. QuikClot is inert and nonallergenic, but the 
absorption of water can elevate the local temperature 
to 42°C–44°C, which is several degrees above the nor-
mal body temperature of 37°C. QuikClot is a powder 
that is poured directly on the wound from a single-use 
envelope.   

  11. False 

 At least two studies have shown that use of a PASG can 
increase mortality, especially for patients with thoracic 
trauma. These fi ndings are also supported by animal 
studies, which found that if a PASG was infl ated directly 
over the site of bleeding in the pelvic and abdominal 
areas, there was improved survival. However, if the 
source of hemorrhage was in the chest, survival was 
decreased.   

  12. d 

 In patients with suspected head trauma it is especially 
important to support their blood pressure with fl uids 
as necessary to provide adequate cerebral perfusion. 
For a patient with existing cardiac and respiratory dis-
ease, or a patient who has any disease process that 
requires fl uid restriction (for example, a dialysis 
patient), the patient should receive the 20-mL/kg bolus 
of fl uid in several divided doses with continuous eval-
uation of the vital signs and clinical response during 
the treatment.   
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  13. Is the hemorrhage controllable or uncontrolled? What is 
the mechanism of injury (blunt or penetrating trauma)? Is 
the patient in shock or showing signs of hypotension? 

 Controllable or uncontrolled hemorrhage: in patients 
with uncontrolled bleeding, the only measure to take is 
rapid transport while continued efforts are made to con-
trol the bleeding. Mechanism of injury: studies show 
that patients with penetrating injuries may have a higher 
mortality and complication rate with prehospital fl uid 
resuscitation. Shock: prudent volume resuscitation to 
reverse the signs of shock is recommended.   

  14. False 

 Hemorrhage and shock from traumatic injuries have only 
one defi nitive treatment, and that is surgical intervention.   

  15. Shock is caused by inadequate oxygen and nutrient 
delivery to tissues. Shock causes anxiety, restlessness, 
altered mental status, tachycardia, tachypnea, pallor, 
cool and clammy skin, cyanosis, and hypotension. 
Untreated shock leads to organ failure and ultimately 
results in death. 

 Although defi nitive treatment for hemorrhagic shock 
often requires surgical intervention, several interven-
tions are effective and can be delivered in the out-of-
hospital setting. Treatments may include: bleeding con-
trol, oxygen, ventilatory support, fl uid resuscitation, 
cardiovascular support with catecholamines (depending 
on the type of shock and local protocols), calming and 
reassuring the patient, conserving the patient’s body 
heat, and rapid transport.       
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Are You Ready?
        John Cruz is a 23-year-old male day laborer who was 
cleaning the gutters of the Smith family home when 
he slipped off of the ladder and fell into the bushes. 
When Mr. Smith returned home and noticed that John 
was nowhere to be found, he walked around the out-
side of the house to look for him. When he got to the 
back of the house, Mr. Smith saw the ladder on the 
ground and heard moaning coming from the bushes 
next to the storage shed. When Mr. Smith parted the 
leaves of the bush, he found John lying on his right 
side in a pool of blood, impaled by a gardening stake. 
The stake entered John’s neck on the right anterior-
lateral aspect just superior to his right clavicle. It 
exited the left side of his neck just inferior to the 
mastoid process. Mr. Smith ran to call 9-1-1.

    1. What is your general impression of this patient?      

 

 

 

  2. What zone of the neck did the stake enter, and 
what zone did the stake exit? 

 

 

 

   3. Name three structures found in each of the zones 
described in question 2. 

 

 

 

   4. What is your fi rst priority after scene safety? 

 

 

   
5. Should the stake be removed in order to manage 

the airway?   

 

 

 

6. How will you manage the patient’s cervical 
spine? 

  

 

       

Head, Face, and Neck Trauma
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Active Learning

  1.  Anatomy Review  

 Label the bones of the skull in  Figure 20-1 :

    a. 

  b. 

  c. 

  d. 

  e. 

  f. 

  g. 

  h. 

  i. 

  j. 

  k. 

  2.   The opening at the base of the skull through 
which the spinal cord passes is called the 

.   

  3.   Glasgow Coma Scale 

 Using the table on the next page, calculate a 
Glasgow Coma Scale score for patients a–h.

You Are There: Reality-Based Cases 

       Case 1     

 Max and Zach are known throughout town as two of 
the biggest bullies at the local high school. Today, as 
they were driving home from school, they spotted Jim 
Jones, a quiet kid riding his scooter in front of them. 

a

e

f
i

j

h

g

k

b

d

c

FIGURE 20-1

Zach told Max to pull alongside Jim. As Max did so, 
Zach reached out the window and tried to poke at Jim 
with a golf club that he had in the car. Suddenly, Jim 
noticed that the road was making a sharp turn to the 
left and quickly stopped his scooter. Max failed to 
notice the turn and crashed the car head-on into a 
telephone pole. 

 When Max’s car struck the telephone pole, Max fl ew 
face-fi rst into the steering wheel, and Zach was ejected 
from the vehicle, fl ying head-fi rst into a parked car. 

 Jim yelled at a woman in front of her house to call 
9-1-1, and then ran over to check on Max and Zach. 

 Max was sitting in the driver’s seat awake and 
alert with blood pouring out of his nose and a look of 
horror on his face. As Jim was checking on Max, a car 
pulled up and a man who saw the crash got out to 
help. Jim asked the man to hold Max’s head still while 
he went to check on Zach. 

 Jim found Zach unconscious in the street in a 
prone position. He had snoring respirations and was 
bleeding from a large laceration to his forehead along 
his hairline. Jim could see a large dent in the door of 
the car that Zach had struck with his head after being 
ejected from the car. He had abrasions on the right 
side of his face, and his right forearm was deformed. 
Jim stayed with Zach, holding his head still, making 
sure that he could breathe, until help arrived. 

 A fi re engine was the fi rst to arrive. Jim gave the 
fi refi ghters the abridged version of what had happened. 
The fi refi ghter asked Jim to continue to hold the patient’s 
head still while he performed an assessment. 

 Minutes later, you and your partner arrive on scene. 
When you arrive, you see that there are two patients 
being assessed by the fi re crew.  

  1. Based on the preceding description of the patients, 
what is your general impression of Max and Zach’s 
conditions? 
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Active Learning Exercise 3

Patient Information Eyes Verbal Motor

Total 

GCS 

Score

a.  18-y/o male. Fell out of a cherry tree onto his head. He does not awaken to a 

sternal rub, but he mutters inappropriate words and groans. There is no response 

when you ask him to open his eyes. His pupils are dilated and slow to react.

b.  6-y/o female struck by a car. Patient has obvious deformity to right side of head. 

Pupils are reactive to light. Patient is awake and confused. Patient does not know the 

month or year, but she tries to answer by saying, “Next week is my birthday, and I will 

be 3 years old.” When you ask her to show you two fi ngers, she gives you a blank 

stare and does not respond. She swats your hand away when you pinch her arm.

c.  87-y/o female. She was found on the fl oor of her bedroom this morning by her 

husband. She has vomited three times. Her husband says she hit her head hard last 

week but refused to go to the doctor. She opens her eyes to a sternal rub. She 

mutters when you ask her the date and is unable to show you two fi ngers when 

asked. She fl exes her arms and balls up her fi sts when you pinch her shoulder, but 

she does not move out of the way or attempt to brush away your hand.

d.  18-y/o male in an MVC. Patient is awake. He tells you it is April 4, 1993, when 

you ask the day/date (the actual date is the current date). When you ask him to 

show you two fi ngers, he giggles and fl ips you off with both hands. You note a 

strong odor of alcohol on his breath and track marks on his arms.

e.  12-y/o female fall victim. Patient was thrown down 12 wooden steps by her older 

brother during a fi ght. She landed on a concrete basement fl oor. She opens her 

eyes to a shoulder pinch and mumbles nonsensical words when you ask her the 

day/date. When you pinch her hand, she pulls it into her body. Her pupils are 

sluggish but do react to light.

f.  24-y/o male assault patient. He was struck on the side of his head with a baseball 

bat during a bar fi ght. No fractures are noted upon exam. The patient is 

unconscious, yet his eyes open to pain. He grunts and says “1963” when you ask 

him the date (the actual date is the current date). He lifts his arm and does not 

show two fi ngers when you ask him to. He withdraws his hand upon painful 

stimulus to the back of his hand.

g.  28-y/o female struck in the head by a surfboard. The patient was pulled from the 

water unconscious with ABCs intact. Patient awakens when you say “Hey, are you 

okay?” She shows you two fi ngers when asked and is confused on the date. She 

keeps asking you “What happened?” over and over again.

h.  65-y/o interfacility transport patient. Your patient is on a ventilator and suffered a 

stroke 7 days ago. His eyes are closed, but they react slowly to light. The patient 

cannot speak due to the ET tube. He is unconscious. The patient extends his 

hand and fans out his fi ngers with a strong pinch to his dorsum.

    2. What is your fi rst priority? 

 

 

 

    3. What are the priorities of treatment for Max and 
Zach? 

 

 

 

 As you approach Max, you see that there is a 
fi refi ghter in the back seat of the car holding manual 
cervical alignment, and there is another fi refi ghter 
who is sizing up and about to apply a  cervical collar. 
The patient continues to have blood pouring out of 
his nose, and you notice that he is retching (dry 
heaving). The fi rst thing that you do when you 
approach is introduce yourself and feel the patient’s 
wrist to check for a radial pulse. The patient’s skin 
appears slightly pale and moist, but he has a strong, 
regular radial pulse at a rate of approximately 80 beats 
per minute. You introduce yourself to the patient, 
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  9. How would you describe Zach’s respirations? 

 

 

 

 A firefighter takes over manual cervical spine 
alignment from Jim, and your partner applies an 
appropriately sized c-collar. The firefighter 
positions himself for the log-roll and states, “We 
will roll on my count, on three. One . . . two . . . 
three.” As the firefighter says “three,” you, your 
partner, and the firefighter log-roll the patient while 
the other firefighter positions the long board. When 
the roll is complete, the firefighter at the head con-
tinues to maintain manual c-spine alignment, your 
partner assesses the patient’s airway, and you com-
plete the removal of the patient’s clothing so that 
the anterior surface of the patient can be assessed. 
Your visual assessment of the patient’s anterior 
 surface reveals no new obvious findings, other than 
the fact that the patient’s right pupil is dilated and 
fixed, and the left pupil is 4 mm and reactive to 
light. Your partner states that the patient has  trismus 
and he can’t open the patient’s mouth.   

   10. What is the signifi cance of unequal pupils (the 
patient’s right pupil is dilated and fi xed, and the 
left pupil is 4 mm and reactive to light)? 

 

 

   

 11. If you decide to perform rapid sequence intubation 
(RSI) on this patient with a possible head injury 
and trismus, what are some possible  negative con-
sequences of oral intubation in a patient with this 
presentation? 

 

 

   

12 . Are there any steps that you can take to reduce or 
prevent the negative consequences you listed for 
question 11? 

 

 

   

and ask the patient his name. In a shaky voice, he 
responds by saying that his name is Max. The patient 
is able to follow simple com mands and appears to be 
maintaining his airway adequately. In addition to 
bilateral epistaxis, your assessment reveals instability 
to Max’s midface with associated crepitus and ecchy-
mosis. Max complains of neck pain and pain to his 
bilateral knees.   

  4. How will you secure Max’s cervical spine? 

 

 

   

  5. What types of fractures are associated with mid-
face instability? 

 

 

   

  6. How can you help control the epistaxis? 

 

 

 

 As the fi refi ghters place Max in c-spine precau-
tions, you go over to assist your partner with Zach. 
He remains unconscious and, as you approach, your 
partner is completing his assessment of the posterior 
aspect of Zach’s body after cutting off his clothes. 
Your partner is concerned about Zach’s level of con-
sciousness and his snoring respirations. He has 
placed a long spine board beside Zach. Zach does 
not open his eyes to painful stimuli and he has no 
verbal response, but he responds to pain by with-
drawing. Zach has periods of apnea lasting up to 30 
seconds, followed by gradually increasing depth and 
frequency of respirations. 

    7. What is Zach’s Glasgow Coma Scale score? 

 

 

   

  8. How will you manage Zach’s airway? 
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13.  List several positive and negative consequences of 
ventilating a potentially head-injured patient with 
a bag-mask via an endotracheal tube. 

 

 

 

       Test Yourself

 1.  Explain how facial injuries can cause signifi cant 
airway compromise. 

 

 

   2. Your intoxicated patient was involved in a fi ght. 
His vital signs are BP of 80/52, HR of 120, and 
RR of 8. Further assessment reveals cerebrospi-
nal fl uid leaking from the nose and ears, as well 
as Battle’s sign presentation and preservation. 
You are unable to make a conclusion about your 
patient’s condition based on your neurological 
exam. What is likely complicating the assess-
ment process? 

 

 

 3. Your patient opens his eyes, withdraws to pain, 
and attempts to speak in incomprehensible 
sounds. What is this patient’s Glasgow Coma 
Score? 

 

 

 4. Your patient has suddenly collapsed. A detailed 
history reveals that your patient fell off a second-
story roof yesterday. You learn that your patient 
had a brief lapse of consciousness and was diag-
nosed with a concussion. Prior to collapsing, your 
patient was complaining of a headache and visual 
disturbances. A check of the vital signs reveals a 
BP of 200/110, HR of 50, and erratic respirations. 
What is likely the cause of your patient’s signs and 
symptoms?  

a.  Diffuse axonal injury   

  b. Subarachnoid hematoma   

  c. Cerebral contusion   

  d. Epidural hematoma      

5.  What is the goal of prehospital treatment of trau-
matic brain injury? 

 

   

6.  List some of the structures in the neck that can be 
easily damaged with neck trauma. 

 

 

7.  Your patient jumped from the second-story bal-
cony while trying to escape a fi re. He struck his 
head on the concrete below. You note obvious 
trauma to the posterior region of his skull; 
 however, your patient is exhibiting bizarre and 
uncharacteristic behavior. What is likely the cause 
of his condition?  

 a. A coup-contrecoup injury affecting the cere-
bellum   

  b. A coup-contrecoup injury affecting the frontal 
lobe   

 c. A coup-contrecoup injury affecting the tempo-
ral lobe   

 d. A coup-contrecoup injury affecting the pari-
etal lobe      

 8. Your patient has sustained a closed head injury as 
a result of an MVC. You note a large hematoma 
along the frontal-parietal margin on the right side. 
Vital signs are BP of 110/80, HR of 120, RR of 16, 
and GCS of 10 (E-2, V-3, M-5). En route to the 
hospital the patient’s mental status begins to dete-
riorate. Reassessment of the patient reveals that 
the right pupil is dilated and is nonreactive to 
light. The left pupil is normal. Updated vital signs 
are BP of 180/110, HR of 48, RR of 6, and GCS of 
4 (E-1, V-1, M-2). You should suspect  

 a. transection of the brain stem.   

  b. herniation of the brain.   

 c. compression of the vagus nerve (X).   

  d. lesion in the brain.      

  9. Your patient was a restrained driver involved in 
an MVC. Your patient has a hoarse voice, stridor, 
and subcutaneous emphysema. You should sus-
pect  

 a. dissection of the carotid artery.   

  b. transection of nerves in the neck.   

  c. laryngeal fracture.   

  d. pulmonary effusion.      

10 . Damage to the reticular activating system (RAS) 
may result in changes in __________.   
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11.  You respond to a single-car MVC—car versus 
parked car. Your patient’s vehicle has minor front-
end damage on the passenger’s side. The wind-
shield is intact. The patient was a restrained 
driver with no air bag deployment. Assessment 
reveals that he is unconscious with snoring respi-
rations and a GCS of 9 (E-2, V-3, M-4), BP of 
106/72, HR of 120, and RR of 8. He appears unin-
jured. You note a prescription for insulin on the 
passenger seat with the patient’s name on it. What 
is the most likely cause of the patient’s altered 
mental status, and the easiest cause to determine 
and treat?  

  a. LeFort’s II fracture   

  b. Epidural hematoma   

  c. Basilar skull fracture   

  d. Hypoglycemia      

1 2. Your patient is a small child who was attempting 
to imitate a magic trick by placing peas up his 
nose. In an attempt to show off his trick, he ran 
into the next room where he tripped and fell. 
The peas broke free from his nasal cavity and 
were released into his airway. The child is con-
scious, unable to speak or cough, and is not 
moving any air. How should you manage this 
patient?  

  a. Leave the remaining peas in his nose and per-
form the Heimlich maneuver.   

  b. Remove the remaining peas from his nose and 
perform the Heimlich maneuver.   

  c. Leave the remaining peas in his nose and suc-
tion his airway.   

  d. Remove the remaining peas from his nose and 
suction his airway.      

13.  The total displacement of a tooth from its socket 
is called _______ .   

14.  Septal fractures and epistaxis are often associated 
with nasal trauma.  

 True   

 False      

15 . Hemotympanum can be caused by penetrating or 
blunt trauma that fractures the _______ .   

16 . Which of the following are most likely to cause 
secondary brain injury?  

  a. Hypoxia and hypotension   

  b. Hypoxia and hypertension   

  c. Hyperventilation and hypertension   

  d. Hyperventilation and hypocarbia      

17 . Your patient with facial trauma is complaining of 
nausea, vomiting, and a headache. Your assess-
ment reveals pain with eye movement and 
decreased vision. The right globe and pupil appear 
to be misshapen. What is the most appropriate 
treatment to prevent an increase in intracranial 
and/or intraocular pressure?  

  a. Treat nausea and vomiting.   

  b. Treat your patient’s headache.   

  c. Bandage the injured eye with a sterile dress-
ing.   

  d. Provide the patient with a 20-mL/kg bolus of 
isotonic IV fl uid.      

18.  You suspect your patient has a closed head injury. 
Your assessment reveals damage to the right orbit 
causing a protruding globe. Vital signs are BP of 
160/100, HR of 68, RR of 6, and GCS of 8 (E-2, 
V-3, M-3). Your patient begins to vomit. You should 
be most concerned about which of the following 
possibilities?  

  a. Decreased intraocular pressure   

  b. Blood loss from the eye injury   

  c. Decreased intracranial pressure   

  d. Increased intracranial pressure      

19.  In which of the following situations would you 
most likely suspect a spinal injury?  

  a. A witnessed trip and fall in which the patient 
is complaining of arm pain only.   

  b. A witnessed fall from a standing position with 
a hip injury, no loss of consciousness, and no 
additional injuries or complaints.   

  c. A fall from a chair with an isolated leg injury 
and no additional complaints, no loss of con-
sciousness, and no neck or back pain.   

  d. A fall from a third-story roof with a head 
injury and loss of consciousness.      

20.  The major  vessels of the neck, the esophagus, and 
the larynx lie in zone III.  

 True   

 False        

Need to Know

 The following represent the Key Objectives of Chap-
ter 20:  

  1. Assess, formulate a fi eld impression, and imple-
ment a treatment plan for patients with:  
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 • Traumatic brain injuries and skull fractures    

 • Facial fractures   

 • Fractured larynx and penetrating trauma to 
the neck   

 • Injuries to the eyes and ears    

  Injuries to the head, face, and neck are some 
of the most serious injuries that an individual can 
sustain. In fact, traumatic brain injury (TBI) is 
one of the leading causes of death and disability 
in the United States. Head injuries can range 
from very minor to life threatening. Objective 
assessment fi ndings that are indicative of severe 
head injuries include, but are not limited to, 
altered mental status, unequal pupils, irregular 
respirations, severe hypertension or hypotension, 
and posturing. 
  Head injuries are often associated with neck 
and spinal injuries; the use of cervical spine immo-
bilization on these patients is very important. If 
you have a patient with trauma above the clavicle, 
that individual is automatically a strong candidate 
for c-spine precautions. 
  Head injuries are also often accompanied by 
facial injuries. These injuries offer some chal-
lenges as far as airway management and bleed-
ing control. Neck injuries, like facial injuries, 
are also serious and present many challenges for 
the paramedic. The most life threatening are 
injuries directly to or affecting the airway. Addi-
tionally, the neck has a number of very large and 
important blood vessels and nerves. An injury 
to the neck can lead to life-threatening bleed-
ing.   

 2. Describe the management of a patient with trau-
matic brain injury (TBI). 

 Assessment of the initial level of consciousness 
(LOC) and frequent reassessment of the LOC 
when treating a patient with a suspected head 
injury or TBI is crucial. The Glasgow Coma Score 
(GCS) is a widely used and accepted means of 
assessing a patient’s LOC. Rapid recognition of a 
patient with a potential TBI is critical; once a 
TBI is suspected, rapid transport to a facility 
capable of appropriately treating a TBI patient is 
crucial. The paramedic must be aware of 
the appropriate treatments that should be per-
formed for the TBI patient en route to the trauma 
center. These treatments include protecting the 
airway and providing adequate oxygenation, sup-
porting ventilation as necessary, and preventing 
 hypotension.      

Connections     
ᔢ Chapter 30, Neurology, in the textbook describes 

and illustrates the 12 cranial nerves.   

ᔢ  Chapter 12, Airway Management, Ventilation, 
and Oxygenation, in the textbook describes end-
tidal CO 2 , capnography, and advanced airway 
maneuvers.   

ᔢ Chapter 35, Toxicology, in the textbook reviews 
the effects of alcohol intoxication.   

ᔢ Chapter 11, The Normal Physical Examination, in 
the textbook reviews assessment of the pupils.   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

ᔢ   Head Injury and Intoxication  Patients with 
head injuries can display behavior very similar 
to an intoxicated individual. The difference 
between patients with head injuries and intoxi-
cated individuals is that, if you disregard head-
injured patients as “just drunks” and do not 
treat them, they can die or suffer permanent dis-
ability. If, on the other hand, you treat intoxi-
cated patients as if they have head injuries, there 
will be no negative consequences. Even the 
intoxicated individual whom you are called to 
treat on a regular basis can fall and suffer a head 
injury. In fact, the intoxicated individual you 
see frequently stands a far greater chance of suf-
fering a head injury than most people who do 
not partake of alcohol to excess on a daily 
basis.   

 ᔢ  Need for Suction  Because patients with head 
injuries can present with an altered level of con-
sciousness, nausea, and vomiting as a result of 
increased intracranial pressure, it is always a 
good idea to have a suction device readily avail-
able in the event that clearing the airway becomes 
necessary.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.     
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 Answers   

 Are You Ready?   

  1. John is sick. Any penetrating trauma to the neck is life 
threatening until proven otherwise.   

  2. The stake entered  zone I  and exited from zone III ( Fig-
ure 20-2 ).  

     3. Zone I: Any three of the following: vertebral arteries, 
carotid arteries, thoracic vessels, lung apex, esophagus, 
trachea, thoracic duct, and spinal cord. 

 Zone III: Any three of the following: vertebral arteries, 
carotid arteries, pharynx, and spinal cord.   

  4. The greatest priority is airway. Because there is so much 
potential for critical bleeding from this area, be aware 
of any uncontrolled hemorrhage. There is also a strong 
possibility of cervical spine involvement, so c-spine pre-
cautions need to be taken.   

Skill Name 
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Airway Positioning and Maneuvers 1 – DVD 1 – DVD

ALS Airway Adjuncts 8 – DVD N/A

Needle Cricothyroidotomy 19 – Appendix A and 
DVD

19 – Chapter 12 and DVD

Blood Glucose Assessment 26 – DVD 26 – DVD

Trauma Scoring (includes GCS) 31 – DVD N/A

Bleeding Control and Shock 66 – DVD 66 – DVD

Seated Spinal Immobilization 68 – DVD 68 – DVD

Standing Spinal Immobilization 69 – DVD N/A

Supine Spinal Immobilization 70 – DVD 70 – DVD

Helmet Removal 71 – DVD 71 – DVD

Traumatic Brain Injury Assessment 76 – DVD N/A

NREMT Patient Assessment Trauma 83 – DVD N/A

NREMT Spinal Immobilization (Seated Patient) 92 – DVD N/A

NREMT Spinal Immobilization (Supine Patient) 93 – DVD N/A

NREMT Bleeding Control/Shock Management 94 – DVD N/A

Need to Do

The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:

FIGURE 20-2 Zones of the neck.

Angle of

mandible

Cricoid

cartilage
Zone I

Zone II

Zone III
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  5. No. Only as an absolute last resort should an impaled 
object be removed. It should only be removed if there is 
absolutely no other way to manage the airway. If the object 
is causing a considerable airway obstruction, consider the 
use of an advanced airway such as a surgical or needle 
cricothyroidotomy, for example.    

  6. After the stake has been cut at the base so that the patient 
can be transported to the hospital, the patient should be 
placed on a spinal immobilization board utilizing manual 
cervical spine immobilization. The use of a cervical collar 
can result in further injury or airway compromise, so cre-
ative c-spine immobilization may need to take place. This 
could include the use of  pillows, foam blocks, a rolled-up 
sheet or blanket wrapped around the top of the head, or 
other means that allow you to prevent movement of the 
head or neck—without interfering with the impaled object 
or the airway. Please consider local policies and protocols 
when making this decision, and, if necessary, consult 
medical direction or your clinical supervisor.     

 Active Learning   

  1. a. frontal; b. occipital; c. parietal; d. temporal; e. sphe-
noid; f. ethmoid; g. maxilla; h. zygomatic; i. lacrimal; 
j. nasal; k. mandible   

  2. Foramen magnum   

 3. GCS Exercise

Patient Eyes Verbal Motor Total

a 1 2 1 4

b 4 3 5 12

c 2 2 3 7

d 4 4 6 14

e 2 2 3 7

f 2 4 4 10

g 3 4 6 13

h 1 1 2 4

 You Are There: Reality-Based Cases  

 Case 1   

 1. Max is sick. He has a signifi cant mechanism of injury 
and, due to the epistaxis, he has a potentially serious 
airway compromise issue. Zach is very sick. He not only 
has a signifi cant mechanism of injury (ejection from a 
vehicle), but he has a signifi cant head injury and is 
unconscious with snoring respirations.   

 2. The fi rst priority is scene safety. It is also a good idea, 
very early on, to make sure that you have suffi cient 
resources. If you don’t, request them before you become 
committed to patient care.   

 3. The priorities for Max are maintaining a patent airway 
while immobilizing his cervical spine and completing a 

primary (ABCDE) assessment. Priorities for Zach are the 
same.   

 4. There are a couple of possibilities for securing the c-
spine in patients suffering from severe epistaxis, and 
the method that you choose should be based on local 
policies and protocols, or the standards set forth by 
your provider. Placing the patient in an appropriately 
sized c-collar and then applying a Kendrick Extrica-
tion Device (KED) or short spine board, while keep-
ing the patient in a seated position, is one possibility. 
This method does not offer true immobilization of 
the spine and, unless the patient is leaning forward, 
blood can still be swallowed and cause nausea, eme-
sis, and airway compromise. Another possibility is to 
thoroughly immobilize the patient on a long spinal 
board (torso first, followed by the head) and then 
turn the entire spine board, keeping the patient on 
his or her side to allow for drainage of blood and to 
prevent or reduce the risk of emesis and aspiration 
of blood.       

 5. LeFort fractures. Typically midface instability is indica-
tive of a LeFort fracture, of which there are three types 
( Figure 20-3 ):  

FIGURE 20-3 LeFort fractures.

III

III

II
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I
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  a. LeFort I—a fracture through the fl oor of the maxil-
lary sinuses   

  b. LeFort II—a fracture through the maxillary sinuses   

  c. LeFort III—a fracture through the orbits     

     6. Treatment for a patient with epistaxis is generally aimed 
at protecting the airway, but controlling bleeding by 
applying digital pressure to the nose and applying cold 
packs or ice to decrease or limit swelling may be 
attempted. The practices of packing the nose or insert-
ing nasal tampons or balloons are typically reserved for 
the hospital setting.   

  7. Zach has a GCS of 6 (he does not open his eyes to pain-
ful stimuli [1], he has no verbal response [1], but he 
responds to pain by withdrawing [4]).   

  8. There are several factors to consider regarding the man-
agement of Zach’s airway:  

 • Zach has a closed head injury. You do not want to 
increase intracranial pressure during the process of 
establishing an airway.   

 • If you do not isolate Zach’s airway, he will have an 
increased risk of aspiration.   

 • Zach may have a c-spine injury and, because of the 
need to maintain Zach’s spine in an in-line position, 
the insertion of an advanced airway becomes more 
challenging.   

 • With Zach in a prone position, you have been unable 
to adequately evaluate his airway, and as such, you 
don’t know what to expect.    

 Because of your concerns and several unanswered ques-
tions regarding Zach’s airway, you must be prepared 
with a number of airway adjuncts that could be used in 
the management of his airway.    

  9. A respiratory pattern marked by periods of apnea lasting 
up to 30 seconds, followed by gradually increasing 
depth and frequency of respirations, is referred to as 
 Cheyne-Stokes respirations.      

  10. One large fi xed pupil in an unconscious patient indi-
cates herniation until proven otherwise.   

  11. Some of the negative consequences of oral intubation in 
a head-injured patient include:  

 • Risk of aspiration from emesis produced by laryngo-
scope manipulation.   

 • Risk of increased intracranial pressure.   

 • Risk of bradycardia stimulation by stimulating the 
vagus nerve during intubation.   

 • An inability to successfully intubate the patient once 
the RSI medications have been delivered will leave 
the airway unprotected.      

  12. The following are measures that can be taken in order 
to avoid some of the complications identifi ed in ques-
tion 11:  

 • Until the airway is isolated, there is always the risk 
of aspiration of stomach contents. Ensuring that the 
airway is properly opened and that the ventilations 
being delivered are not too rapid or too forceful will 

decrease the chances of gastric insuffl ation and 
potential emesis.   

 • Although there is currently no evidence to support the 
use of intravenous lidocaine as a pretreatment for RSI 
in patients with head injury, lidocaine administration 
3 or more minutes prior to intubation is said to decrease 
the incidence of increased intracranial pressure and is 
part of the RSI protocol in many EMS systems.   

 • A failure to intubate and thus isolate the trachea with 
an endotracheal tube (ETT) following the administra-
tion of RSI medications is not a hopeless scenario. 
The airway can be maintained and oxygenation and 
ventilation performed without an ETT, as there are 
other means of providing for an open airway (e.g., 
oropharyngeal airway [OPA], nasopharyngeal airway 
[NPA], laryngeal mask airway [LMA], or dual-lumen 
airway), although they do not isolate the trachea.      

  13. The advantages of ventilating a head-injured patient 
with an ETT are providing oxygenation; providing or 
supplementing ventilation; and controlling CO 2  levels, 
infl uencing intracranial pressure (ICP) and cerebral per-
fusion pressure (CPP). The disadvantage of ventilating a 
head-injured patient via an ETT is inadvertently hyper-
ventilating the patient, which can lead to hypocarbia 
and vasoconstriction.        

 Test Yourself   

  1. Injuries to the lips, teeth, and tongue may result in aspi-
ration or obstruction from fractured teeth or dentures. 
Signifi cant facial trauma can also cause bleeding into 
the airway. 

 It is particularly important to evaluate patients with 
facial injuries for obstruction of the airway or aspiration 
from a fractured tooth, dentures, or blood.   

  2. Alcohol can lead to respiratory depression and hypoten-
sion. 

 Alcohol intoxication and head injury is a common com-
bination. Acute and chronic alcohol abuse can lead to 
hemodynamic and respiratory depression. Alcohol also 
acts as a CNS depressant and can mask clinical symp-
toms. Because these patients have an unreliable neuro-
logical exam that prevents clinical clearance of injury, 
they should be assumed to have spinal and intracranial 
injury until proven otherwise.   

  3. (Eye opening to pain ⫽ 2) ⫹ (Incomprehensible sounds 
⫽ 2) ⫹ (Withdrawing from pain ⫽ 4) ⫽ GCS of 8. 

 The GCS gives an objective measurement of the level 
of consciousness. It is a simple test for the initial 
assessment of the level of consciousness and is repeated 
to determine improvement or deterioration from the 
initial assessment. The three components are based on 
eye, motor, and verbal responses (see Box 20-3 in the 
textbook).   

  4. d 

 The classic presentation of a patient with an epidural 
hematoma is a brief loss of consciousness, followed by 
a period of lucidity that lasts from a few minutes to 
hours, and then rapid and severe decompensation with 
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a headache, vomiting, and loss of consciousness. Many 
times these patients are erroneously diagnosed with a 
concussion.   

  5. The goal in traumatic brain injury (TBI) is to prevent 
further damage by preventing and treating secondary 
causes of TBI, which include hypoxia and hypoten-
sion. 

 TBI is somewhat unique in that it involves two compo-
nents of injury, one which the paramedic can do noth-
ing about (the primary injury), and the other which it 
is critical that the paramedic do something to prevent 
(secondary injury). Oxygenation, ventilation, and pre-
vention and treatment of low blood pressure and low 
pulse oximetry readings are critical to prevent secondary 
brain injuries.   

  6. Carotid and vertebral arteries, jugular veins, esophagus, 
trachea, lower cranial nerves, thyroid gland, and bra-
chial plexus. 

 The neck has little to protect it from traumatic injuries, 
including injuries to the carotid and vertebral arteries, 
jugular veins, esophagus, trachea, lower cranial nerves, 
thyroid gland, brachial plexus, and spinal cord. Although 
the spinal cord can be injured with signifi cant neck 
trauma, it is well protected by the bony vertebral 
column.   

  7. b 

 Coup-contrecoup often occurs during deceleration inju-
ries in which the head strikes an object, damaging that 
region of the brain, and then the brain is driven into the 
skull on the opposing side of the brain (contrecoup, see 
Box 20-1 in the textbook). In this case the posterior 
region, most likely the occipital region, was struck ini-
tially and likely damaged the frontal lobe, which affects 
personality and accounts for the patient’s bizarre and 
uncharacteristic behavior.   

  8. b 

 During uncal herniation of the brain, the oculomotor 
nerve (III) is compressed, creating dilation of the pupil 
on the affected side. The pupil on the affected side 
becomes nonreactive to light, while the unaffected pupil 
functions normally. The presence of Cushing’s triad also 
indicates a herniating brain.   

  9. c 

 A hoarse voice, stridor, and subcutaneous emphysema 
are signs and symptoms associated with tracheal lacera-
tion, laryngeal fracture, and expanding hematomas that 
lead to airway compromise.   

  10. Level of consciousness 

 The reticular activating system is a part of the reticular 
formation that extends from the brain stem to the 
midbrain and thalamus with connections distributed 
throughout the cerebral cortex. It controls the degree of 
activity of the central nervous system and is thus respon-
sible for level of consciousness (see Box 20-1 in the 
textbook).   

  11. d 

 It is important to check blood glucose in all patients 
with altered mental status. It is possible that the patient’s 
hypoglycemia was the cause of the MVC; however, don’t 
discount the possibility of internal injuries to the head, 
chest, and abdomen.   

  12. a 

 Because the peas were released into the airway, the 
child has begun to choke and possibly aspirate the 
peas. The Heimlich maneuver is benefi cial in the con-
scious patient. Suctioning the airway may not release 
the peas, and the remaining peas should not be 
removed from the nose because further airway com-
promise may result.   

  13. An avulsion 

 Avulsion accounts for up to 16 percent of all injuries to 
teeth. It is necessary to reimplant avulsed permanent 
teeth as soon as possible. Reimplantation is possible if 
performed within 2 to 3 hours. To minimize this time, 
ideally the patient or health-care provider at the scene 
should reimplant the tooth.   

  14. True 

 Traumatic fracture of the nose is common with head and 
neck fractures and is associated with septal fractures 
and epistaxis.   

  15. Base of the skull 

 Penetrating or blunt trauma that fractures the base of the 
skull can cause bleeding within the middle ear (hemo-
tympanum) that likewise compromises hearing and may 
disrupt the normal sense of balance by damaging the 
vestibular labyrinth.   

  16. a 

 Secondary brain injuries occur after the primary injury 
when the patient is allowed to become hypotensive and 
hypoxic.   

  17. a 

 A globe rupture may produce symptoms of an irregular-
shaped pupil and globe. It is important not to apply 
pressure to the globe. Both eyes should be covered to 
prevent sympathetic eye movement. The headache in 
this case is of little consequence. The nausea and vom-
iting should be treated quickly as vomiting increases 
intraocular pressure that may worsen the injury.   

  18. d 

 Vomiting can cause airway concerns, especially aspira-
tion in the unconscious patient. Additionally, vomiting 
can increase intraocular and intracranial pressure, thus 
worsening the head injury.   

  19. d 

 Suspect a spinal injury any time a patient presents with 
a head injury or the mechanism of injury is unknown 
or unwitnessed (e.g., “person down”) and take appropri-
ate spinal precautions.   
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  20. False 

 Zone I contains the vertebral and carotid arteries, 
 thoracic vessels, lung apex, esophagus, trachea, thoracic 
duct, and spinal cord. Zone II contains the vertebral and 
carotid arteries, jugular vein, esophagus, larynx, and 
spinal cord. Zone III contains the vertebral and carotid 
arteries, pharynx, and spinal cord (see Box 20-4 in the 
textbook).           
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Are You Ready?

 A 15-year-old male has just been stabbed in the right 
lower anterior chest, just to the left of the sternal bor-
der. He presents sitting on the street curb, his shirt 
and pants bloody and torn. He is alert and denies hav-
ing diffi culty breathing. Exposing the chest revealed a 
half-inch incision that is steadily oozing blood.  

1. What are your initial treatment steps? Which step 
will you perform  fi rst ? 

 Thoracic Trauma 

Active Learning

 Anatomy Review   

  1. Name the landmarks identifi ed in Figure 21-1.

    a.    

  b.    

  c.    

  d.     

  e.            

2. What fi ve structures do the ribs protect?   

 

 

 

     3. In a male patient, the  intercostal 
space is typically located at the level of the 
nipple.   

 4. The  nerve innervates the dia-
phragm and assists with respiration.   

 5. Identify the structures in Figure 21-2.  

   a.    

  b.    

  c.    

  d.    

  e.    

  f.    

  g.    

  h.        
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c
a

b

d

e

FIGURE 21-1   
  6. Barbecue Anyone? 

 The next time you are at the supermarket, stop 
by the meat section. You should be able to fi nd 
beef or pork ribs in the refrigerated section; make 
sure they are not frozen! Once you locate a side 
of ribs in its packaging, close your eyes for a 
minute and “palpate” the ribs with the fi ngers of 
one hand. Imagine that you have a 12-gauge nee-
dle in your other hand. Keeping your eyes closed, 
imagine guiding the tip of the needle into an 
appropriate site, just over the rib. It may help to 
imagine placing the tip of the needle directly on 
top of the rib and then dragging it up and into 
the intercostal space. (Another option is to pur-
chase the ribs, bring them home, and try the 
exercise. Afterward, you can then “eat what you 
learned”!)   

a

b

g

h

f

e

d

c

FIGURE 21-2  
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  7. Tap Dance     

 Percussing the chest wall for the presence of free 
air or blood in the cavity is an old technique, dat-
ing back to 1754 when Leopold Auenbrugger noted 
that percussed sounds could indicate an abnor-
mality under the skin. 1  As you read in Chapter 11, 
The Normal Physical Examination, in the text-
book, the technique of percussion is limited in the 
out-of-hospital arena due to ambient noise issues. 
However, with practice you might be able to use 
this technique to help differentiate different reso-
nant sounds. 
  You can try this technique using common 
fruit found in the supermarket. Find a large can-
taloupe. First, using the technique described in 
Chapter 11, tap the side of the melon. You should 
be able to hear a specifi c sound. Tap a bit harder 
until the sound becomes clear to you, even in a 
noisy environment. Now, try placing your index 
and middle fi ngers side by side and tap with  two  
fi ngers of the other hand over the fi rst two fi ngers. 
Is it louder? 
  Move to a different type of melon, such as a 
watermelon. Better yet, place two types of melons 
side by side and tap each one. Go back and forth 
and see if you can hear the difference. Now here 
is the  pièce de résistance:  Buy both melons and 
bring them home. Cut open each melon width-
wise. Is there a difference in the internal structure? 
One may be hollow in the center, the other full of 
fl esh all the way through. Can you correlate the 
sound you heard with the hollowness of the fruit? 
How might that relate to the hollowness of an air-
fi lled chest cavity or the fullness of a blood-fi lled 
one? 
   Bonus:  Do this exercise at a moment when you 
are hungry. Just before eating, percuss over areas 
of the body that are dense, such as the liver in the 
right upper quadrant. Then, percuss over the stom-
ach, which should be mostly empty. Do you hear 
a difference? Is it similar to the melons you’ve 
been working with?      

You Are There: Reality-Based Cases    

 Case 1 (continuation of chapter opener)     

 You have fi nished your primary survey of the patient 
from the opening scenario and have begun transport. 
While trying to palpate a blood pressure, you observe 
that the patient is becoming restless. He is supine on 
the gurney but is trying to sit up. You try to coax him 
to stay lying fl at. You realize that his breathing rate 

has increased signifi cantly. His radial pulse has become 
weak and faster than before.   

  1. What might be causing the patient’s change in 
presentation (identify at least three possible rea-
sons)? How can you try to differentiate between 
them? 

 

 

   

  2. Of the possible causes you listed in question 1, 
which one will be most life threatening? What can 
you do to correct the situation? 

 

 

 

 Lifting the occlusive dressing off the wound does 
not relieve the patient’s respiratory distress. He 
is quite pale now and diaphoretic. You auscultate 
the lung fi elds; the right side is much fainter now 
than compared with when you listened on scene. 
The blood pressure monitor now reads 84/68. 
The ECG indicates a sinus tachycardia at a rate 
of 138.   
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  3. What other physical fi ndings should you recheck 
now? Based on your fi ndings, what would you do 
next? 

 

 

 

 At the trauma center the surgical team performs a 
thoracotomy. A liter of blood is evacuated from the 
right chest cavity. Later you learn that the team 
also repaired a perforated diaphragm during sur-
gery. The patient remains in surgical intensive 
care for another 2 weeks.   

  4. Do these fi ndings confi rm your suspicions? 

 

 

Test Yourself

  1. The most common major thoracic injury in the 
pediatric population is .   

  2. During an assault, a patient was struck in the chest 
several times with a metal pole. He is presenting 
with hemoptysis and mild dyspnea. You should 
suspect a pulmonary laceration.  

 True   

 False      

  3. What is the potential advantage of administering 
a narcotic analgesic to a patient with rib frac-
tures? 

 

   

  4. How should you treat a patient with a fl ail chest 
segment? 

 

   

  5. A patient was struck in the chest by fl ying debris 
during a tornado. He complains of weakness, 
shortness of breath, and left-sided chest pain. He 
appears pale and is cool to the touch. His pulse is 
rapid and thready. When listening to his lung 
sounds, you note decreased breath sounds in his 

right hemithorax. His vital signs are BP of 80/60, 
HR of 130, and RR of 36.   What is the most likely 
cause of these fi ndings? 

 

   

  6. Breathing carefully with less than normal volume in 
an effort to avoid pain is called .   

  7. A 22-year-old male patient has been extricated 
from a motor vehicle that was involved in a 
high-speed frontal collision with a large tree. Upon 
examination, you fi nd the patient unresponsive 
with irregular, shallow breathing and signifi cant 
subcutaneous emphysema throughout the upper 
chest, neck, and face. The patient was not wearing 
a seat belt, and the vehicle did not have an air bag. 
You have determined that the patient has a partial 
transection of his trachea. What is the best option 
for managing this patient’s airway? 

 

   

  8. A small child began experiencing dyspnea, tachy-
pnea, tachycardia, and cyanosis a few hours after 
being kicked in the chest by a horse. Upon exam-
ination, you notice a paradoxical chest movement 
and decreased breath sounds. What is the most 
likely cause of these fi ndings? 

 

   

  9. The ______________ tethers the aortic arch to the 
pulmonary artery outfl ow tract.   

 10. Explain the importance of negative pressure in the 
chest cavity. 

 

 

  Scenario:  While rock climbing, a patient is struck 
in the chest by a large falling rock. The patient is 
complaining of pain, general weakness, and diffi culty 
breathing. His lung sounds are diminished on the 
side of the injury, and you notice paradoxical move-
ment of the chest wall during respirations.   

 11. Which best describes the patient’s trauma?

    a. Blunt force compression injury to the thorax   

  b. A combination of compression and shearing 
force trauma   
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  c. Blunt force trauma caused by a shearing 
force   

 d. Penetrating force trauma to the thorax      

12. What is the likely cause of this patient’s presenta-
tion?

   a. Flail chest injury   

  b. Cardiac tamponade   

 c. Lung laceration   

  d. Lung contusion   

  Scenario:  Your patient was thrown to the ground dur-
ing an explosion in a garage. She complains of short-
ness of breath. Your physical exam reveals several 
lacerations and puncture wounds on her anterior 
body.      

13. The paramedic should suspect barotrauma to the 
patient’s  

 a. face and neck.   

 b. brain and spinal cord.   

  c. alveoli and lungs.   

  d. arms and legs.      

14. While transporting the patient, you observe 
that her trachea is deviated to the left and her 
lung sounds are absent on the right. You should 
suspect  

 a. right-side tension pneumothorax.   

 b. right-side simple pneumothorax.   

 c. left-side hemothorax.   

 d. left-side tension pneumothorax.   

  Scenario:  You have responded to a call at an auto 
repair shop where you fi nd a 25-year-old male with 
noticeable purple discoloration of the face, head, and 
neck. Bystanders tell you that a car slipped off of a 
jack and onto the patient’s chest.      

15. What is the most likely cause of the patient’s dis-
coloration of the face, head, and neck?  

  a. Pulmonary laceration   

 b. Traumatic asphyxia   

  c. Hemothorax   

  d. Tension pneumothorax      

16. The patient is alert and orientated and complains 
of chest, head, and back pain. Treatment should 
include  

 a. supplemental oxygen, cervical spine protec-
tion, and transport.   

 b. spinal immobilization and immediate needle 
decompression.   

  c. airway, breathing, and circulation assessment 
and an infusion of heparin.   

  d. oxygen, endotracheal intubation, and needle 
decompression.   

  Scenario:  A patient has a knife lodged in his  sternum. 
He complains of chest pain and a feeling of impend-
ing doom. His vital signs are BP of 88/68, HR of 130, 
and RR of 30. Breath sounds are clear and equal bilat-
erally, and heart tones are muffl ed.      

17. The paramedic should suspect  

 a. pericardial tamponade.   

  b. tension pneumothorax.   

 c. pulsus paradoxus.   

 d. massive hemothorax.      

18. Initial treatment of this patient should include  

  a. stabilization of the impaled object and oxygen 
and morphine for pain management.   

 b. oxygen, intravenous fl uid replacement, and 
emergent transport.   

  c. endotracheal intubation, emergent transport, 
and cardiac monitoring.   

  d. fl uid challenge, oxygen, and cardioversion for 
the rapid heart rate.   

  Scenario:  An elderly patient fell down six stairs 
approximately 1 hour ago. She is alert and orient-
ed and is complaining of point tenderness at the 
level of the fi fth rib on her right side. Her vitals are 
as follows: BP of 150/90, HR of 98, and shallow RR 
of 24.      

19. The paramedic should  

  a. perform a needle thoracotomy on the right 
side to improve the respiratory rate.   

  b. immobilize the patient and provide ventilatory 
support with a bag-mask and oxygen.   

 c. administer oxygen, establish two large-bore 
IVs, and initiate rapid transport.   

  d. maintain oxygenation, evaluate for underlying 
serious injury, and manage pain.      

20. Which of the following injuries is most likely asso-
ciated with this patient’s rib injury?  

 a. Lung injury      b. Diaphragm injury 

    c. Cardiac injury     d. Esophageal injury        
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Need to Know

 The following represent the Key Objectives of Chap-
ter 21:  

1. Explain why injuries to the thoracic cavity can 
become lethal very quickly. 

 The chest houses many critical organs and struc-
tures that, when injured through blunt or pene-
trating trauma, can quickly bleed (Figure 21-3). 
In addition, air can also “spill” into the cavity 
in large amounts, either from an external 
opening, such as through the chest wall, or 
 internally through the bronchial tree. If trapped, 
this air will compress organs such as the heart 
and lungs, as well as structures such as the great 
vessels.  

2. Detect and correct life-threatening injuries to the 
chest during the primary survey. 

 The human body is very unforgiving when its pri-
mary systems are compromised. You must identify 
and treat the following life-threatening conditions 
during the primary survey:

Condition Intervention

Airway obstruction Relieve obstruction or bypass 

(needle cricothyroidotomy).

Tension pneumothorax Needle decompression (needle 

thoracotomy).

Open pneumothorax Occlusive dressing.

Flail chest Positive pressure ventilation; early 

intubation.

Massive hemothorax Treat for shock; transport for 

surgical intervention.

Cardiac tamponade Treat for shock; transport for 

surgical intervention; 

pericardiocentesis if authorized.

  3. Suspect both abdominal and chest involvement 
when an injury occurs between the umbilicus and 
nipple line. 

 Unlike the photos and diagrams that show the dia-
phragm in a position that roughly cuts the thorax 
in half, in reality it rises a fair amount into the 
chest cavity during exhalation. Penetrating trauma 
during the respiratory cycle can cause injuries in 
the chest cavity, in the abdominal cavity, and/or 
to the diaphragm itself. It may be very diffi cult to 
ascertain exactly where the injury lies in the pre-
hospital assessment. Assuming that an injury 
exists in all three areas will help keep your suspi-
cion level high.   

  4. Explain how to use your understanding of the 
mechanism of injury to “predict” patterns of injury, 
enabling you to react more quickly and manage 
life-threatening conditions of the chest. 

Vessels can bleed

significantly if 

lacerated or sheared.

Blunt or penetrating trauma

can cause significant bleeding.

Air in the pleural space can

cause collapse of the lungs,

heart, and great vessels.

The heart can rupture, be

contused, and lose cardiac

output. It can become

compressed by excessive

chest pressure.

Lungs can rupture, spilling

air or blood into themselves

or the pleural space.

FIGURE 21-3 The chest houses many organs and structures that, when injured, quickly bleed.  
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 Blunt force is transmitted through the chest cavity 
wall and distributed into the organs and struc-
tures. The closer the structure is to the point of 
impact, the more force it will experience. 

 There are three major types of blunt force trau ma.  

•   Shearing forces  can tear at points of attach-
ment during deceleration of internal organs. 
The aortic arch, which is held in place by the 
ligamentum arteriosum, is an example of a 
structure susceptible to this type of force. 
Think of a balloon fi lled with water and tied 
off at the end with a string. If the string was 
long enough and you were careful enough, 
you could probably swing the balloon around 
by the string and nothing would happen, as 
long as the swings were gentle and smooth. 
But, allow the balloon to fall toward the 
ground and jerk up on the string very quickly, 
and most likely the balloon will tear and 
spill all the water. This phenomenon is sim-
ilar to how the ligamentum arteriosum can 
cause the aorta to tear when very high decel-
eration forces are applied.   

•   Compression forces  can damage the entire 
chest wall as well as the lungs and heart. Take 
the water-fi lled balloon again. You could toss 
the balloon to a partner carefully, and it would 
probably not burst. But throw it a far distance, 
or with some force, and your partner will get 
wet, no matter what your partner does to slow 
the balloon down while catching it.   

•   Blast forces  are a combination of both com-
pression and shearing. In addition, if the vic-
tim is close enough to the explosion that 
causes the blast, he or she may also experience 
penetrating trauma as a result of the shrapnel 
embedded in the blast wave.    

 Penetrating forces create actual cavities inside the 
chest cavity. There are two types:

•     Low-velocity  or impaling forces tend to in-
fl ict damage right at the source. Examples of this 
type of force include knives and other sharp 
objects. Remember that if an object becomes 
impaled in the chest, do not try to remove it.   

•   High-velocity  or projectile forces are more sig-
nifi cant in their impact. (Remember from 
Chapter 18, Mechanism of Injury, in the text-
book that the amount of force increases dra-
matically with the speed or velocity of an 
object, not its weight.)    

 Depending upon its actual speed of entry, a 
 projectile like a bullet can pass straight through 
the body or, worse, ricochet off bony structures 
and strike a variety of structures. Either way, inju-
ries can take the form of signifi cant bleeding, such 
as a hemothorax, or introduce a large volume of 
air into the cavity, such as a pneumothorax. Some-
times injuries can cause both! The space within 
the chest cavity is quite large—up to 2 liters of 
blood can be held by one side alone.      
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 Need to Do

The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:  

Skill Name
Skill Sheet Number and 
Location

Step-by-Step Number and 
Location

Bag-Mask Ventilation with 1 Rescuer 4 – DVD 4 – DVD

Bag-Mask Ventilation with 2 or More Rescuers 5 – DVD 5 – DVD

Endotracheal Intubation 7 – Appendix A and DVD 7 – Chapter 12 and DVD

Pulse Oximetry 12 – DVD 12 – DVD

Nasal Intubation 14 – DVD 14 – DVD

Digital Intubation 15 – DVD N/A

Endotracheal Intubation in Face-to-Face Position 16 – DVD N/A

Chest Auscultation 27 – Appendix A and DVD 27 – Chapter 11 and DVD

Primary Survey 32 – Appendix A and DVD 32 – Chapter 14 and DVD

Chest Pain Assessment 34 – DVD N/A

Dyspnea Assessment 35 – DVD N/A

Bleeding Control and Shock 66 – DVD 66 – DVD

Management of Chest Trauma 77 – Appendix A and DVD 77 – This chapter and 
DVD

Step-by-Step 77
                  Management of Chest Trauma 

  Conditions:  The candidate should perform this procedure on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions. 

  Indications:  A patient who has experienced a medical or trauma mechanism to the chest that results in 
loss of normal lung expansion, either due to negative pressure loss (pneumothorax) or excessive positive 
pressure (tension pneumothorax) 

  Red Flags:  Increased possibility of infection. Application of an occlusive dressing can result in a tension 
pneumothorax; needle decompression is unlikely to reduce hemothorax and will create an open pneumothorax.  

—Continued
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 Steps:   

  1. Use appropriate standard precautions.   

  2. Evaluate mechanism of injury.   

  3. Expose and inspect the neck, chest, and back 
(Figure SBS 77-1). Observe for symmetrical chest 
rise and respiratory effort.   

A2. Tape three sides.   

A3. If a tension pneumothorax develops, tape the fourth 
side and needle decompress the affected side.   

A4. Monitor the patient for changes and transport 
rapidly.     

 B. Chest Needle Decompression   

B1. Confi rm need for decompression.   

B2. Locate landmarks (Figure SBS 77-3):  

 •  Second intercostal space, over the third rib   

 •  Or fourth intercostal space, over the fi fth rib      

  4. Immediately cover the open wound with gloved 
hand.   

5. Palpate for chest wall integrity, subcutaneous 
emphysema, and chest rise.   

  6. Auscultate all lung fi elds.   

  7. Percuss, listening for hyperresonance and 
hyporesonance.   

  8. Apply occlusive dressing and/or needle 
decompress the chest as necessary.    

 A. Occlusive Dressing   

A1. Place an occlusive dressing over wound (Figure 
SBS 77-2).  

B3. Cleanse with alcohol and/or iodine.   

B4. Insert a large-bore straight needle over rib 
(Figure SBS 77-4).   

SBS 77-1

SBS 77-2

SBS 77-3

SBS 77-4
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Street Secrets

ᔢ     Pneumothorax versus Hemothorax  Distinguishing 
between tension pneumothorax, simple pneumotho-
rax, and a hemothorax can be diffi cult—especially 

B5. Continue until air escape is heard or resistance 
decreases.   

B6. Advance catheter, and remove needle. If using a 
syringe on needle, aspirate while removing 
needle (Figure SBS 77-5).   

B7. Dispose of needle in appropriate sharps container.   

B8. Tape hub securely in place, and connect the 
fl utter valve (Figure SBS 77-6).      

 Critical Criteria:   

•  Use appropriate standard precautions.   

•  Identify tension pneumothorax quickly.   

•  Insert needle over the top of the inferior rib.   

•  Recognize developing tension pneumothorax 
after occlusive dressing application.        

given a noisy environment, poorly lit conditions, 
and a moving platform. In these cases you consider 
the  entire  picture of your patient, not just one or 
two signs or symptoms. Moreover, consider your 
patient’s overall condition before deciding to treat—
do you believe that he or she will succumb to the 
injuries before you reach the trauma center? Or, is 
the patient relatively stable, maintaining perfusion 
and ventilation status during transit? Asking these 
questions will help guide you in making your deci-
sion accurately and quickly.   

ᔢ   Automatically Sick?  Just because a patient has a 
pneumothorax, this doesn’t mean he or she is auto-
matically sick. In fact, a patient can have equal lung 
sounds, yet have a small (less than 15%) pneumo-
thorax in one lung. Therefore, the absence or pres-
ence of lung sounds does not automatically  determine 
the absence or presence of a pneumothorax.  Consider 
it to be a possible cause for respiratory distress, even 
in the presence of equal lung sounds.   

ᔢ   Decompression  Not all tension pneumothoraces 
need to be decompressed in the fi eld. As with all 

Connections 

ᔢ  The following textbook chapters are closely related 
to the content in this chapter: Chapter 7, Anat-
omy Overview; Chapter 11, The Normal  Physical 
Examination; Chapter 12, Airway Management, 
Ventilation, and Oxygenation; Chapter 13, Shock 
Overview; Chapter 14, Patient Assessment; 
Chapter 18, Mechanism of Injury; and Chapter 
19, Hemorrhage and Hemorrhagic Shock.   

ᔢ  Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.   

SBS 77-5

SBS 77-6
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other situations, size up your patient  overall . Is he 
or she decompensating because of the condition? 
If not, monitor the patient’s condition closely and 
transport. However, if you suspect that the patient 
has a tension pneumothorax,  and  has decreasing 
mental status,  and/or  transitions from respiratory 
distress into respiratory failure, you will need to 
decompress in order to restore breathing and cir-
culatory effectiveness.   

  The Abdomen  Remember that the abdomen 
extends further up into the chest cavity than it 
seems. If the trauma mechanism involves the area 
of the chest below the fourth rib, consider which 
abdominal organs may be involved as well.   

    Need for Speed  For patients with signifi cant 
chest trauma, it pays to remember that they need 
to be “healed with cold steel”—in other words, 
they must have access to a trauma surgeon as 
quickly as possible. Carefully weigh the modes of 
transportation available to you; what will be the 
fastest way to transport your patient, by air or by 
ground?     

The Drug Box
 There are no specifi c drugs related to this chapter 
 content.     

 Reference 

  1. “Josef Leopold Auenbrugger.” www.whonamedit.com/
doctor.cfm/309.html (accessed November 27, 2006). 

 Answers   

 Are You Ready?   

  1. The primary survey is your fi rst concern. Despite his 
initial appearance, the patient has a wound in a critical 
part of his anatomy, his chest. Quickly but carefully 
evaluate his perfusion status by ensuring that his airway 
is patent, breathing is indeed unlabored, and he has a 
radial pulse. The wound is in an area that can hide a 
signifi cant amount of blood or air. You will need to 
cover this wound with an occlusive dressing as soon as 
possible. Once your primary survey is complete, you 
will need to rapidly assess the rest of the body to make 
sure there are no other injuries.     

 Active Learning   

  1. a. midclavicular line; b. midsternal line; c. costal mar-
gin; d. costochondral junction; e. suprasternal notch    

  2. Heart, lungs, liver, spleen, and kidneys  

   3. Fourth   

  4. Phrenic   

  5. a. ribs (12); b. fl oating ribs (vertebral ribs); c. thoracic 
vertebra; d. manubrium; e. body; f. xiphoid process; 
g. sternum; h. costal cartilage     

 You Are There: Reality-Based Cases  

 Case 1   

  1. The patient may have become agitated due to a hypoper-
fusing state; for some reason there is a decreasing fl ow of 
blood and oxygen to his brain. This may be due to a pump, 
volume, and/or vasculature problem, or an increase of free 
air in the space. The mechanism of injury and location of 
the wound point to a combination of all these:

•     Pump . The pericardial sac might be lacerated; the 
knife may have penetrated deep enough to cause the 
myocardium to bleed into the sac, causing cardiac 
tamponade.   

•   Volume.  The lungs may have been involved and are 
now bleeding into the chest cavity.   

•   Vasculature . An artery or vein might have been lacer-
ated and is bleeding (hemothorax).   

•   Free air.  Loss of chest wall integrity creates a path 
of air movement into the chest cavity, or from a 
punctured lung (simple pneumothorax). In addition, 
the air may become trapped and build pressure 
inside the chest, crowding and crushing the lungs, 
heart, and great vessels (tension pneumothorax).   

•   Lacerated diaphragm.  The diaphragm may also be 
lacerated, causing a loss of ventilatory capacity and 
subsequent hypoxia.    

 A rapid, thorough examination of the chest is para-
mount. Auscultate breath sounds for their presence or 
absence. Check for the presence of jugular venous dis-
tention, subcutaneous air (emphysema), a hyperinfl ated 
chest wall, and an asymmetrical chest rise. Percuss the 
chest loudly for resonance.   

  2. A tension pneumothorax is perhaps the most serious 
possibility, along with cardiac tamponade. In most EMS 
systems, the tension pneumothorax is the condition that 
can be corrected by a paramedic. It is possible that the 
occlusive dressing is contributing to the increasing 
intrathoracic pressure; lifting the bandage off the wound 
may relieve some pressure. A needle decompression 
may be necessary.   

  3. Have you checked for JVD? Asymmetrical chest rise? A 
hyperresonant or hyporesonant chest wall? Did you pal-
pate the upper abdominal quadrants for pain, tenderness, 
or rigidity? Did you reconsider the mechanism of injury 
to see if your suspicions match the forces involved? The 
patient’s vital signs point to a signifi cant shock condition. 
If you still suspect a developing tension pneumothorax as 
the primary problem, a needle thoracotomy is warranted. 
If you suspect a massive hemothorax, ensuring that the 
patient remains in a supine position and is kept warm, 
transported emergently, and that large-bore intravenous 
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access is obtained while en route are critical actions. 
Don’t forget about the patient’s ventilatory capacity—you 
may need to assist his respiratory effort with a bag-mask 
and early intubation, especially if the diaphragm is 
involved.   

  4. If your answer did not match the fi nal events in this 
case, reconsider the mechanism of injury and fi ndings 
that were provided. See if the clues make more sense to 
you now that you know about the patient’s outcome.      

 Test Yourself   

  1. Pulmonary contusions 

 Pulmonary contusions have been reported to occur in 
30%–50% of patients with major blunt trauma. Addi-
tionally they coexist with extrathoracic trauma in 87% 
of patients. They are also the most common major tho-
racic injury in the pediatric population as the pediatric 
chest wall is more deformable, affording the lungs less 
protection.   

  2. True 

 A blunt injury that causes the sharp end of a broken 
rib to project inward can lacerate the lung. Pulmonary 
laceration causes hemo- or pneumothorax. In addition 
to the symptoms and signs of hemo- or pneumothorax, 
the patient may also present with hemoptysis, which is 
bloody sputum coming from the lungs.   

  3. Administering an analgesic should minimize pain upon 
inspiration. 

 If you can minimize the pain on inspiration, it’s possible 
the patient can breathe more effectively and will require 
fewer aggressive measures.   

  4. Treatment could include supplemental oxygen, bag-
mask, endotracheal intubation, and continuous positive 
airway pressure (CPAP) ventilation. 

 Because a fl ail segment may seriously compromise the 
mechanics of breathing, early detection and intervention 
are very important. Positive pressure ventilation with 
the bag-mask unit is recommended as well as early 
endotracheal intubation. Ventilation not only assists 
with oxygenation and lung infl ation, but it may also 
effectively serve as an internal splint. CPAP ventilation 
can also be utilized if available in your EMS system.   

  5. Hemothorax 

 The patient is most likely suffering from a hemothorax. 
Signs and symptoms of a massive hemothorax may 
include: hypotension and obvious shock, pain,  tachypnea, 
shortness of breath, low pulse oximeter reading, tachycar-
dia, and decreased breath sounds. Tracheal deviation and 
JVD may be present in the late stages of hemothorax.   

  6. Autosplinting 

 All the structures that make up the chest wall are very 
well innervated and will cause signifi cant pain if 
injured. Signs and symptoms of thoracic injury include 
rapid breathing (tachypnea) and an effort on the 
patient’s part to breathe carefully and with less volume 
(autosplinting).   

  7. Bag-mask with high-fl ow oxygen 

 With tracheobronchial injuries, blind nasotracheal intu-
bation and even orotracheal intubation with direct 
laryngoscopy can be risky. A disruption of the trachea 
could be made worse with the endotracheal tube. The 
tube may even transect the trachea and enter into the 
adjoining soft tissues. If possible, the patient should be 
supported with high-concentration oxygen and a  bag-
mask until intubation can be performed in the  emergency 
department. Ideally the patient would be intubated with 
a fi ber-optic bronchoscope, which would allow direct 
visualization of the trachea.   

  8. Pulmonary contusion 

 Patients with pulmonary contusions can present with 
dyspnea, tachypnea, tachycardia, and possibly cyanosis. 
Hemoptysis may occur in up to 50% of cases. On exam, 
decreased breath sounds or rales may be noted. Evi-
dence of concomitant rib fractures and, especially, a fl ail 
chest segment should actively be looked for.   

  9. Ligamentum arteriosum 

 A piece of fi brous tissue called the ligamentum arterio-
sum, which is a remnant of the embryological circula-
tory system, tethers the aortic arch to the pulmonary 
artery outfl ow tract.   

  10. Negative pressure draws air into the lungs and draws 
venous blood fl ow back into the heart. 

 The negative pressure in the chest created when a per-
son expands the chest wall and contracts (drops) the 
diaphragm is not only necessary to draw air into the 
lungs, it may have other important cardiovascular effects 
as well. Recent research shows that negative pressure in 
the chest also helps draw venous blood fl ow back into 
the heart.   

  11. a 

 The two types of forces that cause chest injuries are 
blunt and penetrating. Rapid deceleration forces cause 
shearing forces. Compression injuries occur when the 
thorax gets crushed. If the ability of the ribs to with-
stand force applied to them is exceeded, it causes injury 
to the chest wall and internal organs. Blast injuries are 
a combination of compression and shearing, as well as 
penetrating trauma from fl ying debris and shrapnel.   

  12. a 

 A fl ail chest injury occurs when three or more adjacent 
ribs are fractured in two or more places, resulting in a 
free-fl oating segment of the chest wall called a fl ail 
chest. On exam there may be a palpable deformity of 
the fl ail segment. Additionally, by watching the patient’s 
respirations, you may notice paradoxical chest wall 
motion with respirations. This is when the fl ail chest 
wall segment moves inward during inspiration and out-
ward during expiration.   

  13. c 

 Blast injuries are a combination of compression and 
shearing, as well as penetrating trauma from fl ying 
debris and shrapnel. Air-fi lled spaces, like the alveoli of 
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the lungs, are in danger of barotrauma from the over-
pressurized blast wave.   

  14. a 

 If air is actively entering the pleural space and is not 
able to escape, the trapped air may begin to put pressure 
on the heart, great vessels, and opposite lung. This is 
known as a tension pneumothorax. Clinical signs sug-
gesting a tension pneumothorax include tachycardia, 
hypotension, asymmetrical breath sounds, and a devi-
ated trachea.   

  15. b 

 Traumatic asphyxia is a rare entity caused when the 
thorax undergoes a signifi cant compression forcing 
blood backward into the pulmonary system and into the 
veins of the neck and head. Because the large veins of 
the head and neck do not have valves, the full force of 
the blood being pushed in reverse is transmitted to the 
capillaries of the head, face, and neck, causing blood to 
leak out into the subcutaneous tissues. Clinically a 
patient may present with a fl ushed face; purple discol-
oration of the head, face, and neck; and bilateral sub-
conjunctival hemorrhages.   

  16. a 

 From the prehospital standpoint, treating traumatic 
asphyxia includes providing supplemental oxygen, pro-
tection of the cervical spine if indicated, and transport 
to the emergency department.   

  17. a 

 Prehospital recognition of pericardial tamponade may 
be very diffi cult. You should maintain a high index of 

suspicion with any trauma to the chest. This patient has 
many of the signs and symptoms of pericardial tampon-
ade, including hypotension, tachycardia, and muffl ed 
heart tones. Other signs and symptoms include pulsus 
paradoxus, JVD, and narrowing pulse pressure.   

  18. b 

 Pericardial tamponade is a very serious condition that 
can be rapidly fatal. If it is suspected, the patient must 
be supported with oxygen, a trial of fl uid replacement, 
and emergent transport to the hospital.   

  19. d 

 A patient with rib fractures will complain of signifi cant 
point tenderness at the site. Increased breathing depth 
may cause extreme pain, so patients will purposely take 
shallow breaths (splinted respirations) in order to mini-
mize the pain. Management of these patients is directed 
at evaluation for underlying serious injury, maintenance 
of oxygenation, and pain relief.   

  20. a 

 Rib fractures signify that force was transmitted to the tho-
rax and that signifi cant injury may have occurred to the 
underlying organs of the thorax and the upper abdomen. 
Fractures to the fi rst and second ribs are uncommon 
because they are protected by the shoulder and other 
bones. If the impact is strong enough to cause injury to 
these ribs, other injuries are likely, and mortality is 
increased by 50%. The fourth through tenth ribs are more 
likely to be injured and are also more likely to cause 
injury to the lungs.                          
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Abdominal Trauma

Stephanie was crying now, and her brother went 
straight for Glen. He ran up, jumped on top of Glen, 
and began to beat him about the face. Peter tried to 
pull him off of Glen; when he did, Stephanie’s brother 
pulled out a knife and stabbed Peter once in the left 
inferior chest and sliced him across his abdomen. 

 By the time your unit arrives, Peter has been 
placed on a long board, and the fi rst responders have 
covered the stab wound to Peter’s chest with an air-
tight dressing taped on three sides. They have covered 
the abdominal laceration with a trauma dressing. Your 
partner walks over to Glen to assess him, and you 
begin to assess Peter.

1. Based on the photograph, what type of abdominal 
wound did Peter receive? 

  

2. How will you treat this wound? 

  

3. What are your priorities in treating this patient? 

  

  

Are You Ready?
   Peter Davis and his friends were hanging out in front 
of his house drinking some beers when one of Peter’s 
neighbors walked by. Stephanie Wu is a shy 19-year-
old who lives down the block from Peter. Peter’s friend 
Glen saw her coming and immediately approached her 
and began to try and strike up a conversation. Steph-
anie kept trying to walk around Glen, but each time 
she attempted to pass him, Glen would step in front 
of her and stop her from doing so. Finally, Peter 
walked over to Glen and tried to hold him so that 
Stephanie could pass. Glen grabbed Stephanie by the 
arm, stumbled, and fell to the ground, pulling her 
down with him. 

 Just then, Stephanie’s older brother pulled up in 
his car, jumped out and ran over to help his sister. 
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Active Learning

 Anatomy Review   

  1. Describe how the abdomen is divided into four 
quadrants using anatomical terms and names of 
structures.

2. The lateral aspect of the abdomen is often called 
the (a)   . The point at which the 
twelfth rib attaches to its corresponding vertebra 
can be found on the back and is called the 
(b)   .   

3. Identify the arteries shown in Figure 22-1 and the 
abdominal organs that they supply.  

  a.    

  b.    

  c.    

  d.    

  e. 

 4. Abdominal Examination Exercise 

 This exercise is performed with a partner. 
  Abdominal injuries, especially blunt abdomi-
nal injuries, can be very diffi cult to detect. Because 
of the diffi culty of identifying abdominal injuries, 
it is important that paramedics understand what a 
healthy, atraumatic abdomen looks, feels, and 
sounds like. 
 In a professional manner, have your partner lie 
in a supine position and expose the abdomen. 
There is a defi nite sequence that needs to be fol-
lowed when examining the abdomen:

   a.  Inspection  of the abdomen. Look for bruising, 
distention, abrasions, penetrating injuries, 
 lacerations, pulsatile masses, etc.   

  b.  Auscultation  of the abdomen. In the prehospi-
tal setting auscultation of the abdomen has not 
been proven to be effective. If this is part of 
your local EMS standard of care, it should take 
place following inspection of the abdomen. In 
the prehospital setting auscultation is simply 
used to ascertain if there are active sounds 
present.   

  c.  Palpation  of the abdomen. This should take 
place after auscultation, because if palpation 
takes place prior to auscultation, the process 
of palpating can decrease the activity (motility) 
of the intestines and give a false negative fi nd-
ing when bowel sounds are not present.  During 
palpation of the abdominal quadrants, look for 
point tenderness, rigidity, distention, pulsating 
masses, etc.  

 Examine the abdomens of as many people as you 
can, because it is a keen familiarity with the 
healthy abdomen that allows the paramedic to 
identify the subtle changes that can occur in a 
traumatized abdomen.

You Are There: Reality-Based Cases

  Case 1 

 It is a hot summer day in the Midwest. You and your 
EMT partner are standing in a long line at the Fosters 
Freeze waiting to get an ice cream cone when your 
dispatcher calls your unit number. You respond to 
State Route 48 for a head-on collision involving a tow 
truck and a compact sedan. 

 When you arrive on the scene, you fi nd a 45-year-
old male driver and an 18-year-old female front seat 
passenger in the sedan.  FIGURE 22-1

b

c

a

d

e
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 The driver, Mark Jenkins, and his daughter, Tracy, 
had been arguing about what time Tracy would come 
home that night from a party. Mark became distracted 
and crossed over the center line into oncoming traffi c, 
colliding with the tow truck. Both Mark and his  daughter 
were restrained, but the vehicle that they were driving 
was not equipped with air bags. During your size-up and 
initial assessment of Mark, you notice that there is mod-
erate damage to the front end of his vehicle, but consid-
erable damage to the steering wheel (Figure 22-2).  

  Mark has minor complaints of chest discomfort with 
a positive seat belt sign (Figure 22-3) but no instability of 
the rib cage. Tracy has a complaint of left leg pain where 
she feels she struck the dashboard, but otherwise she has 
no complaints of pain or obvious injury (Figure 22-4).  

1. What is your general impression of these two 
patients? 

 

 

2. Based on the condition of the steering wheel, what 
type of injuries is Mark likely to have? What inju-
ries should you monitor Tracy for, other than her 
complaint of left leg pain? 

 

    

3. Do you have suffi cient resources on the scene to 
deal with your patient load? 

 

 

 

 Mark and Tracy are in the process of being placed 
in c-spine precautions. The trauma center is 30 min-
utes away by ground, which you and your partner 
have decided is an appropriate means of  transportation. 

  FIGURE 22-2  Bent steering wheel of Mark’s car.   

FIGURE 22-4 Tracy being immobilized to a long board by 

rescuers.  

  FIGURE 22-3  Seat belt sign.   
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You and your partner get in the back of your ambu-
lance, and one of the fi refi ghters begins to drive you 
to the trauma center. 

 Approximately 10 minutes into the 30-minute 
drive, during your reassessment of Tracy’s ABCDEs 
and her vital signs, you note that Tracy is guarding the 
left upper quadrant of her abdomen. Her heart rate has 
increased, and her skin is pale and moist. Your updated 
blood pressure is within a couple of points of the ini-
tial blood pressure. When Tracy is questioned about 
her abdomen, she states that it hurts when you push 
on her left upper quadrant.   

  4. What is your impression of the new fi ndings dis-
covered during Tracy’s reassessment? 

 

 

 

    5. How will you respond to the changes that you 
have discovered in Tracy’s condition? 

 

 

 

Test Yourself

       1. Name the solid organs of the abdomen. 

 

 

    2. The epigastric region is located inferior to the 
xiphoid process and superior to the periumbilical 
region.

   True   

 False      

  3. You respond to the scene of a motor vehicle col-
lision. A 37-year-old patient was ejected from her 
car during a rollover crash. The patient is alert and 
denying signifi cant pain. You fi nd only minor 
external injuries during your assessment. Her 
vitals are BP of 80/62, HR of 120, and RR of 28. 
What condition should you most suspect when 
accounting for these vital signs? 

 

 

    4. The abdominal and thoracic cavities are separated 
by the .   

  5. Falls from twice the height of the patient are asso-
ciated with an increased risk of intra-abdominal 
bleeding.

   True   

 False      

  6. Your 20-year-old patient fell from the roof of a 
house and has only minor external injuries. Vital 
signs are BP of 88/60, HR of 114, and RR of 24. 
What type of abdominal injury most likely accounts 
for these vital signs? 

 

 

    7. The most commonly injured hollow organ in cases 
of blunt trauma is the . 

  Scenario:  A seat-belted passenger of a car involved in 
a head-on collision is complaining of pain in the 
upper quadrants of his abdomen and right shoulder 
pain. His vital signs are BP of 92/68, HR of 100, and 
RR of 22.   

 8. The most likely cause of this patient’s pain is an 
injury to his

    a. liver and spleen.   

  b. small bowel and bladder.   

  c. diaphragm and colon.   

  d. stomach and kidneys.      

  9. The pain in the patient’s shoulder is most likely 
caused by

    a. bleeding that is irritating the diaphragm.   

  b. a whiplash injury caused by the crash.   

  c. a probable acute myocardial infarction.   

  d. his state of decompensated shock.      

  10. Prehospital management of this patient should 
include

    a. complete stabilization on scene prior to trans-
porting.   

  b. applying a sling and swath to the right arm 
and shoulder.   

  c. transportation to a trauma center with surgical 
capabilities.   

  d. maintaining the patient’s blood pressure at 
80 mm Hg systolic.   

  Scenario:  A 24-year-old male patient has suffered a 
large knife wound to his abdomen. You note small 
bowel protruding through the wound.      
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  11. Management of this injury should include

    a. fl ushing the evisceration with any source of 
clean potable water.   

  b. covering the bowel with moist, sterile, or 
occlusive dressings.   

  c. covering the bowel with dry, sterile dressings 
taped on all sides.   

  d. making one attempt to replace the bowel back 
into the abdomen.      

  12. Management of this patient should include

    a. transporting the patient in a prone position.   

  b. leaving the wound uncovered to avoid injury.   

  c. applying a pneumatic anti-shock garment.   

  d. initiating fl uid replacement with large-bore 
IVs.   

  Scenario:  A 72-year-old man was struck and pinned 
for a short time by a falling tree. He is complaining 
of abdominal tenderness and seems somewhat con-
fused. He takes a beta-blocker medication daily. His 
vitals are BP of 86/56, HR of 70, and RR of 20.      

  13. What is the signifi cance of the patient’s prescribed 
beta-blocker medication?

    a. Beta-blockers may be blunting signs of shock.   

  b. Beta-blockers are increasing the heart rate.   

  c. Beta-blockers have no relevance in this situa-
tion.   

  d. Beta-blockers are prohibiting the clotting pro-
cess.     

 14. Management of this patient should include

   a. slowly transporting this noncritical patient.   

  b. administration of beta-blocker medication.   

  c. application of a sandbag to the injury site.   

  d. assessment of the mechanism of injury.  

Need to Know

 The following represent the Key Objectives of Chap-
ter 22:

    1. Identify the structures located within the four 
abdominal quadrants so that potential injuries can 
be considered. 

Some organs are located in more than one quad-
rant; thus they may be listed more than one time. 
The great vessels (the aorta and the inferior vena 
cava) run through the abdominal quadrants along 
the spine.

Right Upper Quadrant 

(RUQ)

Left Upper Quadrant 

(LUQ)

Liver Spleen

Gall bladder Pancreas

Pancreas Stomach

Right kidney Part of the liver

Ascending colon Transverse colon

Transverse colon Descending colon

Duodenum (small intestine) Small intestine

Right Lower Quadrant 

(RLQ)

Left Lower Quadrant 

(LLQ)

Appendix Descending colon

Cecum Sigmoid colon

Ascending colon Small intestine

Small intestine Part of the kidney

Part of the kidney Ureter

Ureter Ovary (female)

Ovary (female) Fallopian tube (female)

Fallopian tube (female) Uterus ⴙ/ⴚ

Uterus ⴙ/ⴚ Bladder ⴙ/ⴚ

Bladder ⴙ/ⴚ Common iliac artery

Common iliac artery

   2. Assess, formulate, and implement a treatment 
plan for a patient with abdominal trauma.  

 Abdominal trauma is one of the more diffi cult 
types of trauma to manage. This is especially true 
in the case of blunt abdominal trauma because 
there are not always external clues to lead the 
paramedic to the conclusion that a traumatic 
injury has occurred and that an underlying injury 
exists.
 The abdomen is a large structure that houses 
a number of solid and hollow organs, and it has 
the space to hold a person’s entire circulating 
blood volume, and then some. The abdomen is 
relatively unprotected compared with the thoracic 
cavity and the cranium (which are protected by 
the rib cage and the skull, respectively). As such, 
the abdomen is subject to blunt and penetrating 
traumatic injuries. 
  The solid organs of the abdomen (liver, 
spleen, kidneys, and pancreas) are very vascular 
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and  subject to severe bleeding when injured. 
The hollow organs of the abdomen (small intes-
tine, colon, stomach) are not nearly as vascular 
as the solid organs found in the abdominal cav-
ity and do not pose a signifi cant threat of severe 
bleeding. The hollow organs of the abdomen do, 
on the other hand, pose a threat of severe infec-
tion if their contents spill into the abdominal 
cavity. In the event that gastric and intestinal 
contents spill into the abdominal cavity, espe-
cially if the incident is initially undetected, the 
chance for developing severe septic shock is 
great. 
  Because the abdomen and the thoracic cavity 
border one another, and the diaphragm (the 
structure that divides these two cavities) has 
such a wide range of movement, penetrating 
injuries between the nipple line and the umbili-
cus must be considered to be both abdominal 
and thoracic injuries until proven otherwise by 
a qualifi ed physician, such as a trauma sur-
geon. 
  In the absence of penetrating injuries, blunt 
injuries with obvious external fi ndings, and spe-
cifi c pain to the abdomen, abdominal injuries 
are often very diffi cult to identify. In fact, one of 
the best indicators of abdominal injury, espe-
cially in the prehospital setting, is the presence 
of early signs of shock. Because this is the case, 
paramedics must be vigilant in assessing the 
mechanism of injury as a means of determining 
the potential for abdominal trauma; when such 
a mechanism exists, the patient should be trans-
ported to an appropriate facility capable of 
assessing the potential  injuries, and appropriate 
treatment (oxygen administration and IV access) 
should be provided en route to the hospital. 

Rapid detection, transport, and treatment of 
patients suffering from abdominal injuries is 
crucial, because unrecognized abdominal inju-
ries can have an associated mortality rate of 
greater than 50%. 1

Connections   
   Chapter 7, Anatomy Overview, in the textbook 

provides more information on the location and 
function of the organs located in the four 
abdominal quadrants.   

   Chapter 19, Hemorrhage and Hemorrhagic 
Shock, in the textbook outlines information on 
the treatment of bleeding and shock.   

   Chapter 34, Gastroenterology, in the textbook 
discusses preexisting medical conditions of 
the abdomen that may affect your assessment 
and treatment of the patient with abdominal 
trauma.   

   Chapter 41, Obstetrics and Gynecology, in the 
textbook gives an overview of the gravid uterus 
and a discussion on trauma during pregnancy.   

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

  Intra-abdominal Bleeding  The detection of 
bleeding in the abdomen as the result of blunt or 
 penetrating trauma is diffi cult at best. The mech-

Need to Do

The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:

Skill Name
Skill Sheet Number and 
Location Step-by-Step Number and Location

Abdominal Examination 36 – DVD N/A

Bleeding Control and Shock 66 – DVD 66 – DVD

MAST/PASG Application 81 – DVD N/A

NREMT Patient Assessment 
Trauma

83 – DVD N/A
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anism of injury, with or without signs or symp-
toms of shock, is one of the leading indicators of 
how paramedics treat patients with abdominal 
trauma. The use of abdominal ultrasound in the 
prehospital setting to detect free fl uid in the abdo-
men is one up-and-coming method of helping 
paramedics confi rm their suspicions about bleed-
ing into the abdominal cavity, and in turn support 
their decision to transport such a patient to an 
appropriate receiving facility (a trauma center if 
possible). 

 Even with the use of ultrasound as a tool to 
help identify free fl uid in the abdominal cavity, 
the mechanism of injury, presenting signs and 
symptoms, and a concerted effort to err on the side 
of the patient are effective indicators for deciding 
where to transport patients who have suffered 
abdominal trauma.

     

The Drug Box

 Morphine sulfate: Narcotic analgesic used to control 
severe pain. Be cautious of respiratory depression and 
hypotension.

 References 

 1. P. C. Ferrera et al., “Injuries Distracting from Intraab-
dominal Injuries after Blunt Trauma.”  American Journal 
of Emergency Medicine  16, no. 2 (1998): 145–49. 

  2. C. D. Newgard, “Steering Wheel Deformity and Serious 
Thoracic or Abdominal Injury Among Drivers and 
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 Answers  

 Are You Ready?   

1. Peter received an abdominal evisceration.   

  2. Dress the wound with saline-soaked sterile dressings or 
an occlusive dressing, and do not attempt to push the 
intestines back into the abdominal cavity.   

  3. The priorities are to assess and maintain ABCDEs. The 
stab wound to the chest is likely the more serious of 
the two wounds (although the stab wound is not as 
visually dramatic, the chance of sustaining a life-
threatening stab wound to the chest is more likely 
than sustaining a life-threatening evisceration). The 

patient needs to be monitored closely for signs of 
shock or respiratory compromise. Treatment should 
take place on the way to a trauma center (if possible). 
The treatment includes supplemental oxygen and two 
large-bore IVs with frequent reassessment of the 
ABCDEs en route to the hospital.     

 Active Learning   

1. A midsagittal line spanning from the xiphoid process to 
the symphysis pubis separates the right from the left 
abdomen. This line is intersected by a horizontal line 
through the umbilicus, which separates the upper from 
the lower quadrants.   

2. a. fl ank; b. costovertebral angle (CVA)   

  3. a. abdominal aorta (branches of the aorta supply blood 
to the abdominal organs); b. celiac trunk (supplies arte-
rial blood to the stomach, part of the duodenum, liver, 
gall bladder, pancreas, and spleen); c. renal arteries 
(supply the kidneys); d. superior mesenteric artery (sup-
plies the remaining portions of the duodenum and the 
proximal colon up to two-thirds of the way along the 
transverse colon); e. inferior mesenteric artery (supplies 
the remainder of the colon).     

 You Are There: Reality-Based Cases  

 Case 1   
  1. Based on the mechanism of injury, the bent steering 

wheel, and a positive seat belt sign on the driver’s 
chest, Mark will be assessed and treated as a critical 
trauma patient until proven otherwise. Tracy experi-
enced the same mechanism of injury as her father, 
but she didn’t strike the steering wheel and she 
doesn’t have any outward signs of trauma other than 
her subjective complaint of left leg pain. Nonethe-
less, Tracy falls into the same category as her father 
based on mechanism and the potential for internal 
injuries. Tracy will be treated as a critical trauma 
patient.   

  2. A recent study on the usefulness of bent steering wheels 
as a predictor for abdominal injuries points to the need 
for a careful assessment of the steering wheel after a 
motor vehicle crash. 2  This retrospective study examined 
crash data from 1995 to 2002 and found a direct cor-
relation between the degree of steering wheel damage 
and injuries to the thorax and abdomen. Severity of 
steering wheel damage was directly correlated with 
severity of thoracic injuries in drivers and with abdom-
inal injuries in passengers. The authors of this study 
theorize that when the driver’s chest strikes the steering 
column, this may protect the abdomen from further 
injury. This study helps emphasize the importance of 
carefully inspecting the steering wheel at the scene of a 
crash. It also points to increasing your suspicion of 
abdominal injuries in passengers of a vehicle that sus-
tained steering wheel damage. Thus Mark’s assessments 
and treatments need to continue to focus on his thoracic 
injuries. Tracy, on the other hand, needs to be assessed 
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for the pain in her leg and for potential abdominal 
 injuries.   

  3. If you have a total of two patients, you have suffi cient 
resources to transport these patients. If you have more 
than two patients, then you will need to request addi-
tional resources.   

    4. The new findings support the need to continually 
reassess patients in the front passenger seat of a car 
where the steering wheel has been bent. They also 
suggest that Tracy is in the beginning stages of shock 
and that she has likely suffered an internal abdomi-
nal injury.   

  5. You can consider establishing a second IV line on Tracy, 
and you can always reassess the means of transportation 
that you have chosen. If another means of transportation 
would deliver Tracy to a trauma center more effi ciently, 
then that means should be considered. Because you 
were 20 minutes out from the trauma center when you 
made this discovery, it would not make any difference 
to attempt another means of transportation. You should 
continue with your transport, notify the trauma center 
of the new fi ndings, and continue to closely monitor 
Tracy’s status.   

   If the pneumatic anti-shock garment (PASG) is in your 
protocols, you can consider its application. If Tracy 
becomes hemodynamically unstable, you may choose to 
infl ate its various compartments.   

 Test Yourself  

  1. The solid organs of the abdomen include the liver, 
spleen, kidneys, and pancreas. 

 It is important to differentiate between solid and hol-
low organs as injury to these two types of organs may 
produce different signs and symptoms, and the sever-
ity of these injuries is usually quite different. Solid 
organs are highly vascularized, meaning they have a 
rich blood supply. The primary concern with inju-
ries to these organs (mainly the liver and spleen) is 
the potential for there to be substantial or even fatal 
blood loss.   

  2. True 

 The center section is over the belly button and is called 
the periumbilical region. Immediately above this and 
just inferior to the xiphoid is the epigastric region. The 
suprapubic region (sometimes called hypogastric) is just 
below the periumbilical region and is just superior to 
the symphysis pubis.   

  3. Abdominal hemorrhage 

 Maintain a high index of suspicion for bleeding in the 
abdomen when a patient has unexplained shock, or 
shock seemingly out of proportion to injuries, even with 
a “normal” abdominal exam.   

  4. Diaphragm 

 The muscular diaphragm, which separates the abdomi-
nal and thoracic cavities, moves from the fi fth intercos-

tal space to as low as the bottom of the costal margin 
at the lateral ribs.   

  5. False 

 The height of a fall is important, as falls from greater 
than 20 feet (or 3 times the height of the patient) in an 
adult are associated with an increased likelihood of 
intra-abdominal bleeding.   

  6. A fractured solid visceral organ 

 Injuries to the solid visceral organs, such as the liver, 
spleen, kidneys, and pancreas, can cause substantial 
blood loss, with the potential to cause rapid develop-
ment of tachycardia and hypotension.   

  7. Small bowel 

 In the case of blunt abdominal trauma, the small bowel 
is the most commonly injured hollow organ, followed 
by the colon/rectum, duodenum, and stomach.   

  8. a 

 Liver and splenic injuries often cause pain directly over 
the injured organs, in the right upper quadrant and left 
upper quadrant, respectively.   

  9. a 

 If injuries result in bleeding that irritates the diaphragm, 
pain is often referred to the shoulder on the same side 
as the irritation. This referred pain to the shoulder is 
known as Kehr’s sign.   

  10. c 

 Prehospital management of severe abdominal injuries, 
regardless of the actual source of the injury and bleed-
ing, is as follows: rapid assessment, identifi cation as a 
high-priority patient, package for transport, transport to 
a trauma center with immediate surgical capabilities, 
control obvious bleeding, dress open wounds, secure 
any impaled objects, treat shock aggressively with fl uids 
to a systolic BP of 90–100 mm Hg, and administer high-
concentration oxygen to maintain the SpO 2  at greater 
than 95%.   

  11. b 

 In the case of evisceration of abdominal organs, han-
dling exposed structures more than necessary should 
be avoided. Do not attempt to replace them into the 
abdominal cavity. Cover the evisceration with moist, 
sterile dressings or an occlusive dressing. Cover that 
dressing with additional soft, light padding to help 
maintain body heat. Avoid using dry dressings as 
these may adhere to the wound, causing problems for 
the surgical team. Sterile saline should be used to 
keep the dressing moist, which decreases evaporation 
and, therefore, drying of the organs. If the organs dry, 
they likely will die and will require surgical 
removal.   

  12. d 

 Open trauma with hypotension or tachycardia should 
be managed with fl uid resuscitation. In cases of evis-
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ceration, establish two large-bore IVs and initiate fl uid 
replacement in addition to applying a moist, sterile or 
occlusive dressing over the eviscerated bowel.   

  13. a 

 Injuries to the solid visceral organs, such as the liver, 
spleen, kidneys, and pancreas, can cause substantial 
blood loss, with the potential to cause rapid develop-
ment of tachycardia and hypotension. Along with 
these fi ndings, rapid blood loss can cause skin and 
mental status changes consistent with shock. In older 
patients, these fi ndings may develop rapidly or may 

actually be blunted due to chronic use of certain 
 medications (e.g., beta-blockers). In younger patients, 
on the other hand, substantial blood loss may result 
in only minimal signs or symptoms, so the care pro-
vider must remain ever-vigilant.   

  14. d 

 Mechanism of injury is an important part of every 
trauma assessment conducted by the paramedic. Due to 
the patient’s hypotension and decreased mental status, 
this patient should be considered a high priority for 
transport to an appropriate trauma facility.              
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 Spinal Trauma 

Active Learning

  Anatomy Review  

  1. The spine of the scapula is located at the level of 
the (a)  thoracic vertebrae. The inferior 
edge of the scapula is found at the level of the  

(b)  thoracic vertebrae. The iliac crest 
is at the level of the (c)  lumbar verte-
brae, and the posterior superior iliac spine is at the 
level of the (d)  sacral vertebrae. 

  2. Match the following terms with the labels in Fig-
ure 23-1 (you may use the same term more than 
once):  

• Body • Lamina

• Spinous process • Vertebral foramen

• Transverse process • Intervertebral disk

• Pedicle

    a.    

  b.    

  c.    

Are You Ready?
The young driver looks panicked as you approach her 
car. It appears that her compact car was rear-ended by 
a large SUV. The back of her car is crushed to the back 
passenger compartment. The driver states that she felt 
her head snap back against the headrest and then for-
ward. She felt a “cracking” sensation in her neck, and 
her arms and hands went numb. She now has a “burn-
ing” pain in the middle of her cervical spine. 

  1.  What should you do fi rst?  

   

  2.  You will need to decide how to appropriately 
extricate the patient from the vehicle. What infor-
mation will you need in order to make that deter-
mination?  

  

FIGURE 23-1       
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  d.    

  e.    

  f.    

  g.    

  h.    

  i.     

 3. Name the three horns of the spinal cord.  

  a.    

  b.    

  c.      

  4. Identify which horn of the spinal cord contains 
the pain, temperature, and vibration signals from 
the body.       

  5. The  horn includes the fibers that 
transmit information to and from the body’s arms 
and legs.   

  6.  Why Is That?      

 There are several studies that look at the act of 
immobilization causing pain and discomfort in 
 otherwise healthy volunteers. 1–3  Make an effort to 
review these articles if possible. In general, what all 
three studies found was that proper spinal immo-
bilization on healthy volunteers with no previous 
history of back injuries would result in pain or dis-
comfort within 60 minutes of application. What 
could be an explanation for this phenomenon?     

You Are There: Reality-Based Cases

  Case 1     

 During the busy commute, a subway train is just begin-
ning to leave the station when it comes to an abrupt 
stop. Most of the passengers are fi ne, but several are 
thrown to the fl oor of the train. The initial dispatch 
sends a fi rst-alarm response and three ambulances 
from the fi re department, including yourself. 

 After making your way down the stairway, you begin 
triaging the victims. Most of the noninjured and “walking 
wounded” have already moved onto the station platform; 
you see several patients remaining in the subway car. 

 Your fi rst patient (patient 1) is a 64-year-old woman 
sitting on one of the benches. She states that she was 
thrown from her seat and landed on her outstretched 
hand. She was assisted back to a seat and now com-
plains of pain, tenderness, and swelling of her left 
wrist. She has no other complaints or injuries. 

 Patient 2 is a 6-month-old infant who was being 
held in her father’s arms when the train stopped. The 
father lost his grip on the infant, and she fell to the 
train fl oor from a standing position. The baby, held by 
her father, is crying quietly. 

 Patient 3 is a 27-year-old male who does not speak 
English. He appears to be holding a bloody shirt 
against a very deep laceration located on his right 
lower leg. He has a hematoma to the right lateral side 

d

e

g
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Anterior

(b)
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FIGURE 23-1        (Continued)
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of his head and a bruise and abrasion to his right 
cheek. He is crying out in pain. 

 Patient 4 is a female who appears to be in her 50s 
and is lying on her side, unconscious, on the fl oor. She 
has a scalp laceration to the occiput of her head.   

  1. Which of these patients require cervical immobi-
lization? Why? 

       

Test Yourself

   1. A force applied to the top or bottom of the spine 
that is directed along the length of the spine is  

  a. extension compression.   

  b. vertical compression.   

  c. fl exion compression.   

  d. anterior compression.     

  2. A complete spinal cord injury above C4 results in 
all the following  except   

  a. hypoventilation.   

  b. paraplegia.   

  c. loss of diaphragmatic function.   

  d. hemorrhagic shock.      

  3. The major divisions of the spinal column are  

  a. lumbar, anterior, sacrum/coccyx, and cervical.   

  b. cervical, sacrum/coccyx, thoracic, and lumbar.   

  c. thoracic, anterior, lumbar, and fl exion.   

  d. fl exion, cervical, lumbar, and sacrum/coccyx.      

  4. List two types of spinal injury that are usually 
unstable. 

   

  5. List the most common kinds of external force that 
lead to spinal trauma, and indicate the complica-
tions that result from each. 

   

  6. Your patient was found lying unconscious in a 
prone position partially under an all-terrain vehicle 
(ATV). Friends pulled the ATV off of the injured 
man but otherwise left him as is. You should  

  a. perform a thorough primary survey and then 
decide whether or not to prepare for a log-roll 
maneuver.   

  b. perform a rapid ABC assessment and then 
have your partner help you perform a log-roll 
maneuver if not contraindicated.   

  c. rapidly assess ABCs, apply an appropriately 
sized cervical collar, and treat the patient in 
the prone position.   

  d. rapidly assess ABCs and the patient’s back 
while the other care providers prepare for a 
log-roll maneuver.      

  7. All spinal fractures result in spinal cord injury, 
and all spinal cord injuries are associated with 
spinal fractures.  

 True   

 False      

  8. Which of the following is the  least  likely cause of 
hypotension?  

  a. Cardiac tamponade   

  b. Neurogenic shock   

  c. Tension pneumothorax   

  d. Ongoing blood loss      

  9. Methylprednisolone (Solu-Medrol) is useful in the 
hospital setting for the management of spinal inju-
ries. Therefore it should be used for patients with 
spinal injuries in the prehospital arena.  

 True   

 False      

  10. Common symptoms that present in complete spinal 
cord transection include all the following  except   

  a. loss of ligament connectivity.   

  b. loss of position sensation.   

  c. absence of motor function.   

  d. loss of temperature sensation.      

  11. The majority of acute spinal cord injuries are 
caused by  

  a. penetrating trauma.   

  b. gunshots.   

  c. hanging.   

  d. blunt trauma.      

  12. Describe your course of treatment for a patient 
with suspected neurogenic shock. 

   

  13. In addition to the standard elements for every 
patient care report, the spinal-injured patient’s 
report should contain what information? 
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  14. A compression fracture resulting in the crushing 
of the C1 ring is called a  

  a. Jefferson fracture.   

  b. Brady fracture.   

  c. burst fracture.   

  d. Hangman’s fracture.      

  15. A patient with a spinal cord injury is most likely 
to become paraplegic if the injury is at or below  

  a. T3.   

  b. C6.   

  c. T1.   

  d. C2.      

  16. Identify the name, location, and number of verte-
brae of each section of the spinal column. 

   

  17. Why is it important to document and report the 
evolution of a spinal injury? 

     

  18. The vertebral canal  

  a. houses the vertebral arch.   

  b. houses the fi brocartilaginous ligament.   

  c. forms a protective barrier for the transverse 
process.   

  d. houses and forms a protective barrier for the 
spinal cord.      

  19. When should you  not  perform manual stabiliza-
tion and repositioning of a patient with a sus-
pected spine injury? 

  

  Scenario:  On Sunday, a man went hiking in the moun-
tains and did not return. You are among a team of rescu-
ers sent to search for him on Tuesday morning. He is 
found sitting at the bottom of a crevasse, propped against 
a boulder. He says that he struck his head when he fell. 
When you grasp his toe, he is not sure whether he can 
feel it, saying that he has been “cramped between the 
rocks” for too long. You suspect a spinal injury.   

  20. After performing your preliminary examination, 
you should  fi rst   

  a. ask him if he feels any tingling, numbness, or 
burning.   

  b. administer oxygen.   

  c. administer an IV of normal saline.   

  d. provide manual immobilization of the cervical 
spine.      

  21. Would you in this case suspect a secondary spinal 
injury? Why or why not? 

    

  22. You should take spinal precautions using  

  a. a short board.   

  b. a long board.   

  c. towel rolls.   

  d. a soft collar and rolled-up blanket.       

Need to Know

 The following represent the Key Objectives of Chap-
ter 23:  

  1. Describe the anatomy of the spinal column and 
spinal cord as it relates to forces that can cause 
injury. 

 The relationship between the spinal column and 
the spinal cord is similar to that of the skull and 
the brain: the spinal column does a very good job 
of protecting the delicate cord from injury. 
 Compared with the rigid skull, the spine is very 
fl exible, allowing us to rotate and bend with 
ease—most of the time! However, this similarity is 
a two-edged sword: if the spinal cord is injured, 
the swelling from the injury will become trapped 
within the vertebral canal, causing pressure to 
build and cause further damage to the cord itself. 

 Review Chapter 7, Anatomy Overview, in the text-
book. Remember that the spine consists of 33 ver-
tebrae stacked on top of one another in such a way 
as to form a double-S shape. This curved shape, 
along with the vertebral disks, allows for the mobil-
ity of the spine as well as its ability to absorb forces 
associated with functions like walking or sitting.  

•   Compression forces  can overcome the natural 
resiliency of the spine, causing disks to misalign, 
bulge, or rupture. Signifi cant compression can 
even cause burst fractures of the  vertebrae. On 
the other hand,  distraction forces,  such as with 
hanging, can cause two vertebrae and the spinal 
cord to pull apart.    

•  Forces associated with  fl exion  or  extension  
can cause the spine to move excessively for-
ward or backward, respectively. This is par-
ticularly noticeable in the cervical spine 
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region, where the weight of the skull can 
accelerate these forces. Flexion can cause 
 anterior  wedge  fractures or  subluxation  of one 
or more vertebral bodies. Extension can cause 
fractures to the posterior portion of the spine, 
where the pedicles and lamina are located.   

•   Blunt  trauma can cause hematoma within or 
around the spinal cord, transection of the cord, 
or cord impingement by fractured bone.  Pene-
trating  trauma can completely transect a cord 
or cause injury through fragments or swelling.   

•   Rotational  forces can force the vertebral bodies 
beyond the normal range of motion, causing 
injury to the ligaments, tendons, and vertebral 
disks.      

  2. Identify the signs and symptoms of the major types 
of spinal injuries. 

 Damage to the spinal column and spinal cord can 
produce very frightening signs and symptoms, rang-
ing from severe pain at the injury site to paralysis 
of the entire body and loss of respiratory effort.  

•   Primary  spinal injuries are a direct result of 
the force involved—compression, stretching, 
or transection (laceration).  Secondary  injuries 
result from spinal cord ischemia, resulting 
from diminished blood fl ow or tissue edema 
at the site. The paramedic must remain vigi-
lant for evolving spinal injuries as the swelling 
of the cord may not occur for some time after 
the initial event.   

•  Sprains of the bone ligaments and strains of 
the tendons of the muscles surrounding and 
supporting the spinal column occur frequently 
and often cause signifi cant, immediate pain.   

•  Fractures of the spine range from being stable, 
such as a spinous process fracture, to an unsta-
ble and potentially fatal C1 fracture resulting 
from compression forces. The pain from frac-
tures can be indistinguishable from ligament 
or tendon injuries, so X-rays or CT scans must 
be performed to defi nitively show their pres-
ence or absence.   

•  Dislocations are caused by forces that push the 
fl exibility of the spine too far, causing one ver-
tebra to improperly align with the next one, 
resulting in point tenderness and a reduction 
in range of motion (ROM).   

•  Actual injuries to the spinal cord range from 
transection, in which the cord is completely 
severed, to partial injuries that affect only a 
certain part of the cord. Several examples of 
partial spinal cord injuries include anterior, 
central, and Brown-Séquard. An  anterior 

injury  to the cord will result in the classic 
pattern of decreased sensation and strength 
below the level of the injury. A  central cord 
injury  tends to affect the upper extremities 
rather than the legs because of the more cen-
trally located motor neuron fi bers for the 
arms. A  Brown-Séquard injury  results from 
an injury sustained on the side of the spinal 
cord, which results in an unusual presenta-
tion of sensory loss on the side of the body 
opposite the injury and motor loss on the 
same side. This is due to the location of the 
motor and sensory tracts in the cord itself, 
with the sensory fi bers crossing over to the 
opposite side of the cord prior to exiting the 
column.   

•  Spinal shock, also known as  arefl exia,  is a 
temporary loss of spinal refl ex activity. These 
refl exes help govern autonomic functions such 
as blood pressure and body temperature regu-
lation. Box 23-3 in the textbook discusses more 
specifi c details of spinal shock.   

•  Neurogenic shock—Because the sympathetic 
nervous system fi bers are contained within the 
spinal cord, any injury to the cord could pos-
sibly damage this part of the nervous system. 
Without the sympathetic side functioning, the 
parasympathetic side becomes dominant, 
resulting in bradycardia, hypotension, and 
warm, dry skin distal to the injury site.      

  3. Explain when spinal immobilization precautions 
must be taken to protect the patient from possible 
further injury of the spine. 

 Box 23-4 in the textbook provides a list of signs 
and symptoms of a spinal cord injury. They 
include:  

•  Pain, deformity, edema, or tenderness at the 
site of the injury   

•  Altered nervous system responses, such as 
numbness, tingling, weakness, or paralysis of 
the extremities   

•  Dyspnea or apnea   

•  Priapism and/or loss of rectal sphincter tone    

 Immobilization will reduce the chances of further 
injury during the extrication and transport of the 
patient. Immobilization should begin the moment 
a spinal cord injury is suspected; do not walk a 
patient complaining of neck pain into the ambu-
lance and  then  attempt immobilization. Remember 
that alcohol ingestion, altered mental status, and 
painful distracting injuries can mask the signs of 
a spinal injury. If you are in doubt, reconsider the 
forces involved in the mechanism of injury, and 
immobilize the patient as necessary.   
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  4. Describe the general principles of appropriate and 
effective spinal immobilization. 

 There are several key principles to remember 
when immobilizing a patient for a possible spi-
nal injury:  

•  Complete the primary survey fi rst. Manually 
stabilizing the head only during the primary 
survey is appropriate.   

•  It takes more than two people to immobilize a 
patient. Coordinate the team’s efforts to mini-
mize confusion and misdirection.   

•  Establish the patient’s baseline neurological 
status before performing the procedure.   

•  The cervical collar must fi t correctly!   

•  The body of the patient should be secured 
fi rst, followed by the head.   

•  Pad voids under and around the patient to 
provide a degree of comfort and support.   

•  Strapping techniques may vary; however, 
whatever method you use must secure the 
shoulders and pelvic girdle to the backboard.   

•  Strapping should not be tight enough to cause 
the patient to have diffi culty breathing.   

•  Reevaluate the patient’s neurological status 
after the procedure is complete. Document 
your fi ndings.   

•  The speed and precision you apply to the tech-
nique depends upon the overall presentation 
of the patient. It is not wise to spend a sig-
nifi cant amount of time immobilizing a victim 
of a car crash with a short extrication board if 
she is in shock. Conversely, rapidly extricating 
this  victim would not be appropriate if her 

vital signs are stable and she is complaining of 
numbness or weakness in her legs.         

   Connections   

   Review Chapter 7, Anatomy Overview, in the 
textbook for the structure and relationship of the 
spinal  column  and the spinal  cord.  For example, 
does the spinal cord extend all the way down 
the column? If not, where does it exit?   

   Chapter 18, Mechanism of Injury, in the textbook 
speaks to the forces that you want to uncover 
when assessing a patient for cervical spine immo-
bilization.   

   Jim Lubin is a C2 quadriplegic who is completely 
paralyzed from the neck down and depends 
upon a ventilator to breathe. He has compiled an 
extensive resource page of links to various  spinal 
cord injury websites. You can fi nd it at  www.
makoa.org/sci.htm .   

   The National Spinal Cord Injury Association 
(NSCIA) advocates for people with SCI in 
regards to public policy. Their website has a 
signifi cant number of resources and is located 
at  www.spinalcord.org .   

  Get ready to “race” against time as you work 
your way through Problem-Based Learning Case 
3, An Awful Crash.

   Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Seated Spinal Immobilization 68 – DVD 68 – DVD

Standing Spinal Immobilization 69 – DVD N/A

Supine Spinal Immobilization 70 – DVD 70 – DVD

Rapid Extrication 72 – DVD N/A

NREMT Spinal Immobilization 
(Seated Patient)

92 – DVD N/A

NREMT Spinal Immobilization 
(Supine Patient)

93 – DVD N/A



Chapter 23 Spinal Trauma 279

Street Secrets

 Push-Me Pull-You  Remember the two-headed 
animal in the story of Doctor Dolittle? It was called 
a Push-Me Pull-You. As amusing as it sounds, 
remember this animal when you are strapping a 
patient to a board. Here’s why: Most straps tighten 
by pulling on them. Fine, but the act of pulling can 
in fact place unnecessary force upon the patient, 
causing the body to possibly twist. You can mini-
mize this force by pushing the end of the strap 
feeding  to  the buckle while pulling the other end 
of the strap that is  leaving  the buckle.   

 “Clearing” C-Spine  Based upon the recent stud-
ies of the frequency of true cord injuries and the 
not-so-benign effects of nonselective spinal immo-
bilization, EMS systems are beginning to build in 
treatment protocols that permit certain patients to 
not  be immobilized simply on mechanism alone. 
Most protocols will have at least the following 
requirements:  

  Does  not  have cervical spine tenderness   

  Does  not  have an unusual sensory-motor pre-
sentation   

  Does  not  have mentation changes or altering 
substances “on board”   

  Does  not  have a “distracting” injury    

 Regardless of the specifi cs of your system’s spine 
clearance protocol, make sure that you understand 
them well!     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.   
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 Answers   

 Are You Ready?   

  1. A rescuer must gain control of the head and neck imme-
diately to help prevent any further injury to the patient’s 
cervical spine. Based on the mechanism of injury and 
the patient’s symptoms, there is a signifi cant potential 
for spinal injury.   

  2. You will need to identify and treat any problems found 
during the primary survey fi rst. If there is a problem with 
her airway, breathing, or circulatory status that requires 
immediate intervention, you may need to rapidly extricate 
her from the vehicle to a backboard. On the other hand, 
if she is stable, you may end up spending a signifi cant 
amount of time immobilizing her to a short board fi rst, 
and then removing her carefully from the vehicle in order 
to minimize any further compromise to the spine.     

 Active Learning  

  1. a. third; b. seventh; c. fourth; d. second  

  2. a. body; b. spinous process; c. intervertebral disk; 
d. spinous process; e. lamina; f. pedicle; g. transverse 
process; h. vertebral foramen; i. body  

  3. a. anterior; b. posterior; c. lateral  

  4. Posterior   

  5. Anterior     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Patient 1 may have a so-called distracting injury to her 
wrist that may keep any cervical spine discomfort “hid-
den.” However, the mechanism—a fall from a seated 
position—seems relatively minimal. There are no other 
injuries or complaints. Your index of suspicion may rise 
if the patient has a history of osteoporosis, but you will 
need to determine that information. For now, it would 
seem unnecessary to immobilize her. 

   Patient 2 may have been thrown to the ground at a dis-
tance greater than 3 times her height, which constitutes 
a signifi cant mechanism. Immobilization is indicated. 

   Patient 3 is unable to communicate with you and has 
injuries consistent with a fall. In addition, there may be 
a distracting injury. Immobilization is indicated. 

   Patient 4 is unable to communicate with you and has 
an injury consistent with a fall. Immobilization is indi-
cated.      

 Test Yourself   

  1. b 

 Vertical compression is a force applied to either the top 
or bottom of the spine that is directed along the length 
of the spine.   

  2. d 

 The muscles of the diaphragm are controlled by the nerves 
originating at the fourth cervical vertebra. If the spinal cord 
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injury occurs at or above this level, there will be little or 
absent diaphragm motor function leading to hypoventila-
tion or apnea. Secondly, a complete spinal cord lesion 
(injury) leads to loss of sympathetic tone below the level 
of the lesion, which results in neurogenic shock.   

  3. b 

 The normal spinal column consists of 33 vertebrae 
aligned one on top of another. The upper seven verte-
brae comprise the cervical spine. The next twelve ver-
tebrae constitute the thoracic spine, and the fi ve 
 vertebrae below this are the lumbar spine. The remain-
ing nine vertebrae are fused into two separate segments 
called the sacrum and the coccyx, which form the pos-
terior, or back, of the pelvis.   

  4. Any two of the following: Jefferson fractures, Hangman’s 
fractures, wedge-shaped compression fractures with 
accompanying ligament injury, trauma to the spine 
resulting in improper alignment or dislocation of one 
vertebra on another. 

 The most common type of spinal fracture is a wedge-
shaped compression fracture. In isolation, this is a sta-
ble fracture, but if accompanied by ligament injury from 
a severe fl exion mechanism of injury, it can be very 
unstable. Jefferson fractures are an injury in which the 
ring of C1 is pushed down on the dens of C2, resulting 
in a break in the ring of C1. It is usually a very unstable 
injury with high mortality. Bilateral fractures of the 
pedicles of the second cervical vertebra are also unsta-
ble. Although this pattern of injury is called a Hang-
man’s fracture, there are a number of mechanisms that 
can cause it.   

  5. The most common types of externally applied forces 
include: vertical compression, fl exion, extension, rota-
tion, and distraction. Vertical compression can result in 
several fracture patterns (burst fracture and Jefferson 
fracture). Flexion is when part of the spine moves for-
ward relative to the rest of the spine. This may result 
in an extreme injury called a wedge fracture, or it can 
result in the complete disruption of the spinal cord’s 
supporting ligaments. Extension injuries happen when 
the head and spine are pushed backward relative to the 
torso (as happens in a rear-end accident). Rotation inju-
ries occur when forces cause one side of the vertebral 
column to act as a fulcrum against which the opposite 
side turns. Distraction injuries happen when part of the 
spine remains in a fi xed position while the adjacent area 
of the spine is pulled in the opposite direction.   

  6. d 

 Evaluating and treating a patient who is in the prone 
position is exceedingly diffi cult. Consequently, if a 
trauma patient is found facedown and unresponsive, 
there should be no delay in preparing for a log-roll 
maneuver. Time and steps can be saved if a long board 
can be placed next to the patient, with the back quickly 
assessed prior to rolling the patient. In most instances, 
this procedure requires four care providers.   

  7. False 

 One of the most important points to remember is that 
not all spinal fractures result in spinal cord injury and, 

similarly, not all spinal cord injuries are associated with 
a fracture.   

  8. b 

 Hypotension in the prehospital setting should rarely, if 
ever, be attributed to neurogenic shock. Other causes of 
shock such as ongoing blood loss, cardiac tamponade, 
or a tension pneumothorax should be the focus of ther-
apy.   

  9. False 

 Methylprednisolone may be benefi cial in reducing 
infl ammation in spinal cord injuries, but due to its con-
troversial nature in the early phases of treatment, it 
should not be considered unless directed by local pro-
tocol or in systems where there is a long transport 
time.   

  10. a 

 Complete spinal cord injuries occur when there has 
been transection of the cord at a specifi c vertebral level. 
As a result, the patient will lose motor and sensory 
function below the level of the injury.   

  11. d 

 The mechanism of injury resulting in injuries to the 
spine has been fairly consistent over the past 3 decades. 
Acute spinal cord injury is caused by blunt trauma 
85%–90% of the time.   

  12. Assess the scene, and complete a primary (ABCDE) 
assessment. During the primary survey, neutralize the 
cervical spine and head. Immobilize as the assessment 
warrants. Look for potential neurological compromise. 
Give fl uid resuscitation (with isotonic crystals) and 
maintain arterial pressure as needed. Search for and 
treat causes of hypotension and blood loss. Determine 
the transport priority.   

  13. A scene description including the patient’s position; 
incident details (including a photo); the where, when, 
and how of the environment; results of the physical 
exam, especially the condition of the patient before and 
after stabilization including any changes; a time line of 
events, including any change in sensory or motor 
response or a change in the location of any defi cits; a 
report of any deviations from the normal standard of 
care with justifi cation.   

  14. a 

 In the lumbar spine, the vertical compression forces are 
directed toward the middle aspect of the vertebral bodies. 
When these forces exceed the ability of the vertebrae to 
resist them, the vertebral body shatters outward from 
within. This is called a burst fracture. A similar  mechanism 
occurs in the upper spine, but it is directed toward the 
C1 and C2 vertebrae. In this case, the ring of C1 is pushed 
down on the dens of C2, resulting in a break in the ring 
of C1. This pattern is called a Jefferson fracture, and it is 
usually a very unstable injury with high mortality.   

  15. a 

 Injuries at or below the thoracic spine (T3) are more 
likely to cause the patient to become paraplegic, while 
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injuries above this level will affect all the limbs and 
cause the patient to become quadriplegic.   

  16. The normal spinal column consists of 33 vertebrae 
aligned one on top of another. The upper seven verte-
brae comprise the cervical spine. The next twelve ver-
tebrae constitute the thoracic spine (and there is one 
vertebra for each pair of ribs in the thoracic cage), and 
the fi ve vertebra below this are the lumbar spine. The 
remaining nine vertebrae are fused into two separate 
segments called the sacrum and the coccyx, which form 
the posterior, or back, of the pelvis.   

  17. Documenting the evolution, especially through mark-
ings on the body, helps medical staff at the hospital 
identify at what levels the patient had sensation and 
how that changed through time as you treated them. 
This enables the hospital staff to better determine where 
the potential injury is actually located. 

 Let’s use the patient from the textbook as an example: 
You report that your patient had sensation at the belly 
button upon your arrival on scene, but you note that 
upon repeat assessment 10 minutes later the patient had 
lost sensation in that area. Upon arrival at the hospital 
you report that the patient now has lost sensation below 
the nipple line. This information, along with an approx-
imate time line, can be valuable to the neurosurgery 
team treating the patient as it helps them determine the 
progression of the injury.   

  18. d 

 The importance of the vertebral canal is that it houses 
and forms a protective barrier for the spinal cord. This 
is critical because the spinal cord links the brain and 
motor capabilities of the rest of the body. This compo-
nent of the body must remain fl exible (allowing us to 
move and walk) and yet stiff enough to protect the del-
icate operations contained therein.   

  19. Patients who experience severe pain, have resistance to 
movement, or who develop or have an increase in neu-
rological symptoms. 

 While manual stabilization with neutral repositioning is 
appropriate for the initial care of most patients with the 
potential for spine injury, there are certain cases where it 
is contraindicated. In particular, patients who experience 
severe pain, have resistance to movement, or who develop 
or have an increase in neurological symptoms should not 
undergo manual stabilization and repositioning. As well, 
if there is severe misalignment of the head or if airway 
compromise develops, repositioning should be deferred.   

  20. d 

 Although it is virtually impossible to determine if an 
actual spinal injury exists in the out-of-hospital setting, 
it is best to treat the potential spinal injury with stabi-
lization and immobilization.   

  21. Yes. You should suspect that he has a secondary spinal 
injury. He may have diminished mental capacity and be 
unable to tell you the extent of his injuries. Often sec-
ondary injuries occur hours or days later as the primary 
injury evolves. 

 Primary injuries occur as the traumatic event causes 
compression, stretching, or laceration of the spinal cord. 
Secondary cord injuries occur minutes, hours, days, or 
weeks later as the primary injury evolves. Spinal cord 
ischemia has been suggested as the principal cause of 
secondary injury, although other mechanisms like edema 
may also exist. A patient can be considered to be unreli-
able for a number of reasons. Signifi cant injury, particu-
larly long-bone fractures, may be suffi ciently  distracting 
as to render a physical exam unreliable. Altered mental 
status, particularly secondary to head injury, may also 
prevent a reliable history or exam.   

  22. a 

 Short spine boards are primarily used to immobilize the 
neck and back of patients who are sitting upright or are 
in a confi ned space. A simple short board can be used 
in combination with a cervical collar and tape to pro-
vide intermediate immobilization, although there are 
many commercial devices that include all the necessary 
equipment.             



 Problem-Based Learning Case 3 
 An Awful Crash  

 Part I: The Case       

 Dispatch and Scene Size-Up 

 Your pager begins to go off in that familiar singsong: 
beep beep beep. There is static for a second, and 
then . . . beeeeEEEP. “Medic 17, Rescue 4,  Battalion 2, 
Engine 42. Unconscious male after a fall. Willows 
Motocross Raceway, 27235 Highway 70. Medical 
personnel on scene reporting motocross rider down 
after collision.” 

 You are at the track within 5 minutes. The res-
cue unit pulls into the lot as well. A track offi cial 
waves you to the far gate, near the large mogul sec-
tion where the riders can gain altitudes of 30 feet 
as they jump off the hills. You see the medical 
response truck parked off to the side, its amber lights 
fl ashing. 

 As you pull your gear off the ambulance, a track 
staff members comes running over. Quickly she tells 
you that the rider is at the bottom of a ravine that is 
adjacent to the course track. You follow the direction 
of her pointed fi nger and notice that the chain-link 
fence that separates the track from that area is heavily 
damaged, with the top of the fence bowed outward. It 
appears that the rider jumped his motorcycle in the 
wrong direction and sailed through the fence. 

 It is midafternoon. The ambient temperature is 
about 92°F, and the humidity is 90%.   

  1.  Describe your initial concerns about this situa-
tion . 

  

  2.  List the equipment you will bring down with you 
to the patient’s side.  

    

 The Primary Survey (Initial Assessment) 

and Initial Differentials 

 The patient is lying prone on the ground about 20 feet 
below you. The terrain is not steep enough to require 
rope rescue techniques, but it is rocky and loose. 
There are three other people kneeling next to the 
patient. You see the demolished motorbike 
further down the hill, about 30 feet away from the 
rider. You make your way down the hillside with 
your EMT partner and one of the rescue fi refi ghters. 
The other fi refi ghter is staying at the top of the hill. 

 You reach the injured rider. One of the bystanders 
appears to be a fi rst responder; he is using a pair of 
trauma shears to cut away the rider’s clothing and pro-
tective pads. It looks like he is about to remove the 
shoulder pads and back shield. 

 The rider is still wearing his helmet. You can’t 
determine how well he is breathing or his airway 
patency, but you hear strange sounds coming from 
underneath the helmet. His arms and legs are lying in 
odd positions. There are clear angulations of his right 
leg and both arms.   

  3.  What are the patient care priorities?  

  

  4.  Is the fi rst responder performing the correct pro-
cedure?  
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  5.  What are your immediate management steps?  

  

 There is frank blood coming from the patient’s 
mouth through clenched teeth. It is bubbling and 
spraying into the airway with each breath. The inside 
of the helmet is coated with blood. The patient’s 
breathing pattern is fast and shallow, and you hear 
stridor with each breath. He does not respond to your 
voice or a trapezius pinch. 

 The chest plate of his protective gear is fractured 
in several places. As you release the shoulder pads, 
you see multiple abrasions and contusions stretching 
across his chest. A laceration is bleeding freely in 
the left upper side of the chest, just inferior to the 
clavicle.  

  6.  What are your immediate next steps?  

  

  7.  Name the possible injuries sustained by the patient 
based on your initial fi ndings.  

  

   

 Field Impression(s) and Formulation of 

Treatment Plan 

 With all the riding gear removed, you see the amount 
of damage the rider sustained when he crashed through 
the fence.   

•   HEENT . Bleeding from the mouth has stopped. 
Trismus noted. Blood noted in left ear canal. No 
accessory muscle use noted. Medical pendant 
around neck. Neck veins are fl at.   

•   Chest . Laceration to left upper chest as noted. 
Bruising, abrasions throughout chest wall. Crack-
ling under skin noted on palpation to left upper 
third of anterior-lateral chest wall. Diminished 
or absent breath sounds on left, poor on right. 
 Symmetrical chest rise.   

•   Abdomen . Bruising, hematoma, abrasions to left 
upper and lower quadrants. Rigidity on palpation.   

•   Pelvis . Contusion, left lateral hip. Open wound, 
minimal bleeding, distal to contusion.   

•   Legs . Deformity, hematoma, left femur. Deformity, 
distal right tibia and fi bula.   

•   Arms . Deformity, both wrists. Lacerations and 
abrasions to both arms.   

•   Back . Abrasions, contusion left fl ank.   

•   Vitals . Heart rate: 126 and regular, at the carotid. 
Respiratory rate: 28. Skin condition: pale, warm, 
and diaphoretic.   

 You package the patient onto a backboard and strap 
him securely for the extrication process back up the 
hillside. There is a brief debate among you as to which 
interventions to perform on scene and which to delay 
until the team reaches the ambulance. Agreement on 
a treatment plan is made and, after another minute of 
on-scene time, the patient is moved up the hill and to 
the ambulance.   

  8.  List the possible injury patterns that the patient 
may have sustained based on your fi ndings.  

 

  9.  What prehospital interventions could be performed 
on the patient?  

  

  10.  Which interventions were performed prior to extri-
cation? Why?  

  

  11.  How can you manage the challenges presented in 
the airway?  

  

   

 Transportation and Ongoing Care 

 Twenty-fi ve minutes have passed since your initial 
contact with the patient. You brace yourself against 
the back of the bench seat as the ambulance jostles 
around due to the bumpy trail surface. Once back 
out on the highway you continue your survey of 
the patient. His SpO 2  is 90% with supplemental 
 oxygen; PCO 2  is 21; blood pressure is palpated to be 
approximately 70 mm Hg systolic. His ECG is shown 
in Figure PBL 3-1. Pupils are dilated and slow to 
react. Breath sounds remain the same. Your patient 
is now moaning.     

 You have two EMTs assisting with the care of your 
patient. You have a transport time of 20 minutes. The 
air medical service is not available.  

  12.  What interventions should you perform now?  
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  13.  Did the additional vital sign measurements match 
what you expected based upon your earlier survey 
results?  

   

  

 History and Physical Exam (Secondary 

Survey and History) 

 One of the EMTs reports that the patient’s right foot is 
considerably cooler than his left. No distal pulse can 
be palpated on that extremity. 

 The medical pendant reads “Seizure Hx.” 
 Your estimated time of arrival is 7 minutes. The 

driver is notifying the receiving facility of your impend-
ing arrival and the patient’s condition.  

 14.  How does the  EMT’s fi nding affect your care? Will 
you act upon this fi nding?  

  

 

  15.  How might the identifi cation of a medical history 
affect your assessment and management of this 
patient?    

  

  16.  Verbalize a radio report to the receiving facility.  

    

 Transfer of Care, Follow-up, and Outcome 

 The attending physician looks to you expectantly. As 
the crew and hospital staff prepare to transfer the 
patient to the hospital gurney, you begin your report. 

 The room ECG and gas monitors are attached to 
the patient. A swarm of surgeons, residents, nurses, 
and technicians goes to work. Bloods are drawn, and 
the patient’s body is reexamined. A chest tube is 
inserted at the fi fth intercostal space of the left chest 
at the midaxillary line. Blood pours into the Pleur-
Evac. Radiographic fi lms of the chest, abdomen, and 
head are taken and sent to the lab for processing. 
A Foley catheter is inserted. 

 After cleaning yourself up, you begin your docu-
mentation of the incident.  

  17.  What does the blood in the Pleur-Evac indicate?  

  

  18.  Assume that a chest X-ray was taken before the 
placement of the chest tube. What would you 
expect to see on the fi lm? Why?  

  

  19.  Write a narrative of your fi ndings and treatment 
of the patient.  

  

   

 Long-Term Outlook 

 You later learn that the rider may have experienced a 
generalized seizure prior to the crash. Crash recon-
struction indicated that he may have been moving as 
fast as 40 miles per hour as he launched himself off 
the last hill. Witnesses reported that the bike nearly 
cleared the height of the fence, which was 12 feet high 
at that point. However, the front wheel collided with 
the top of the fence, and the patient became partially 
entangled with his bike as it fl ipped over the fence. 

  FIGURE PBL 3-1    



Both the bike and rider struck the ground nearly 
simultaneously, which caused them to separate. The 
force of the impact caused the rider to tumble another 
15 feet before coming to a stop. 

 The patient has multiple surgeries to repair his 
long bones and remains in the surgical intensive care 
unit for 3 weeks before being transferred to a surgical 
fl oor. He spends the next year in physical therapy to 
regain the strength in his legs and arms. He never 
remembers the crash or any specifi c details of that 
day.  

  20.  Were the injury patterns in line with the described 
mechanism?  

   

  21.  What may have caused the open laceration of the 
patient’s left upper chest?  

   

      

 Part II: Debriefing  

 Responses to Part 1 questions:  

  1. It appears that an extended extrication of the 
patient will be necessary, depending upon how far 
down the ravine he is. How might this impact 
your transportation decision? Did you consider the 
terrain and weather conditions as possible safety 
hazards?   

  2. Your list of equipment should take into account the 
distance from the patient to the ambulance. The 
further the distance, the less likely you can run 
back to the unit to retrieve equipment. From the 
initial reports, it sounds like you will need equip-
ment for spinal immobilization, airway control, 
breathing management, and circulatory support. 
Does your list match this answer?   

  3. How well can you conduct your primary survey 
while your patient is in the prone position?   

  4. It would appear that the patient does need to be 
exposed to fi nd any injuries hidden by the cloth-
ing and hidden gear. But is now the appropriate 
time?   

  5. In this case, should the helmet remain on or should 
it be removed? What about any other protective 
gear that the patient might be wearing—should 
that also be removed?   

  6. If you were thinking of additional assessment 
steps, reconsider your fi ndings so far. What inter-
ventions can you perform right now to correct any 
life-threatening conditions?   

  7. Did your suspicions relate to life-threatening con-
ditions? If so, that’s great. If you were considering 
others, remember that you are still in the primary 
survey, trying to fi gure out what might kill the 
patient  now .   

  8. There are several possible injury patterns to be 
identifi ed, many of them serious in nature. How 
can you organize them? Were any of them not 
originally identifi ed in the primary survey that 
could still be life threatening?   

  9. Did you include all the BLS procedures in addi-
tion to ALS?   

  10. Does it make sense that most of the care you 
provided on the scene was BLS? Why or why 
not?   

  11. If you were considering the use of succinylcholine 
to paralyze the patient and control the trismus, 
what might be a signifi cant complication with the 
medication itself?   

  12. Go back to your original list of treatment options. 
Which ones were appropriate to perform while en 
route to the hospital? Which ones can you delegate 
to the EMTs to perform?   

  13. Which condition(s) might be causing the vital 
signs to present the way they do?   

  14. Have you dealt with all the life-threatening condi-
tions? Perhaps now is the time to manage the 
limb-threatening concerns. Did you describe what 
you or the EMT would do?   

  15. What is your suspicion now that there may be a 
medical component to this event?   

  16. Radio reports are usually very short, 30 seconds 
in length. For a trauma patient, the report should 
include the MOI, injuries sustained, vital signs, 
and treatment rendered. Did yours fi t within that 
time frame?   

  17. Did you expect to see blood in the evacuation 
chambers of the Pleur-Evac? Where did it origi-
nate?   

  18. Radiography will reveal the presence of fl uid such 
as edema or blood, as well as free air. Did you fi nd 
out how?   

  19. Did you use SOAP or CHART as a template? Com-
pare your verbal radio report with your written 
one. Which details did you stress on the radio 
report?   

  20. Given the velocity associated with the fall, there 
were multiple types of impacts involved, both 
blunt and possibly penetrating. It’s not surprising 
that the patient sustained a signifi cant number of 
injuries.   

  21. Could it have been a fractured clavicle that broke 
the skin, or part of the bike, or something on the 
ground? You might not think about the blunt end 
of the handlebar, but with that much force behind 
it, that may well have been the culprit.       
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 Part III: Case Discussion  

 The management of prehospital trauma is an exercise in 
organization. It begins with determining what resources 
you will need to bring to the patient’s side, as well as 
what you will need to prepare so that transport is not 
delayed. It continues with your assessment approach. Is 
your primary survey conducted so that there is not 
one wasted moment in the process? Do you identify 
the most serious injuries, those that could kill the 
patient without your immediate intervention? Are 
your team members provided with enough direction 
to work on managing different aspects of the incident, 
yet in coordination with each other? These are the 
fundamental actions that, as the lead paramedic, you 
must strive to perform each and every time you deal 
with a critically injured patient. 

 The forces involved in this case were signifi cant. 
The rate of speed as estimated by witnesses, coupled 
with the distance and height traveled by the rider, 
combined to infl ict a large amount of energy that 
needed to be dissipated upon impact. The rider was 
wearing protective clothing and a helmet, which may 
have prevented him from being killed outright. How-
ever, the ongoing crashes that occurred after the ini-
tial impact continued to infl ict serious damage, as 
evidenced by your assessment. 

 The distance from your unit to the patient is 
 signifi cant and plays a factor in determining how 
much equipment you will need to bring down to the 
patient’s side (and bring back up to the ambulance). 
Equipment needed to control the airway would be a 
combination of BLS adjuncts, suction, and possibly 
ALS airway equipment. Oxygen and ventilation equip-
ment will be needed to support any respiratory defi -
ciency. Given the amount of research data regarding 
fl uid replacement in the trauma patient, that skill may 
be less of a priority in this case. Extrication and car-
rying equipment will be important, though. 

 Can you adequately assess a prone patient? As 
well-meaning as it may be, the fi rst responder was 
spending precious minutes exposing the patient when 
the greater priority was to establish the patient’s 
 airway patency. With the blood coming from under 
the  helmet, there’s an immediate need to gain control 
of the head and neck and roll the patient to a position 
in which adequate airway control can be provided. 
You might consider rolling the patient to a lateral 
position fi rst, a more diffi cult position to maintain if 
you need to remove the helmet. However, with the 
blood coming from the  airway, it may be helpful to 
allow continued drainage while preparing to suction 
the patient (you  did  bring your suction, didn’t you?). 
There are fi ve of you, so it might be possible to per-
form the “half roll.” 

 You know that you will need to remove the hel-
met. What about the protective pads and other gear? 
The general rule of thumb is to remove everything 
if the helmet is coming off, or leave everything on if 
the patient is stable. In this particular case, you will 
need to remove as many pieces of the gear as pos-
sible. Your bystanders can assist here, especially if 
they are more familiar with how a rider would put 
the gear on. 

 Trismus (involuntary clenching of the jaw) and a 
bloody airway both indicate a serious problem with 
the management of this airway. It will be hard to suc-
tion or fi nd the source of bleeding in the oropharynx 
if you are not able to get past the teeth. Assisted 
 ventilations may also be ineffective, especially if the 
nasopharyngeal passage is also blocked. You could 
consider a paralytic to relax the contracted muscles, 
but you defi nitely will need to control the patient’s 
airway. 

 With a brain injury as a possible cause of the loss 
of consciousness, the associated mechanism of injury 
may have also injured the spinal cord. This will also 
complicate the management of the airway, because a 
jaw thrust will need to be done. If the jaw thrust does 
not adequately maintain the airway, perform a chin lift 
as minimally as possible. 

 Suction aggressively. Try to determine where the 
bleeding source is located; if it is in the soft tissues of 
the oropharynx, you might be able to control the 
bleeding. Assist ventilations between suctioning 
attempts using a bag-mask; if suctioning does not 
maintain airway patency, you may need to intubate or 
use a supraglottic airway such as a dual-lumen 
 airway. 

 The possible head injury is also worrisome. Cou-
pled with a dangerously low blood pressure, this is a 
recipe for disaster. The brain is not receiving enough 
blood, oxygen, and nutrients when it needs them the 
most. The mean arterial pressure is in all likelihood 
not high enough to maintain cerebral perfusion pres-
sure. However, the other sources of bleeding that may 
not be controllable in the prehospital arena diminish 
the benefi t of fl uid therapy. 

 Did you seal the open chest wound immediately? 
Signs of bubbling or sounds of sucking are  not  needed 
to confi rm the presence of an open chest wound. The 
same would also go for the presence of a fl ail segment; 
paradoxical chest wall movement may not occur for 
some time, especially if the victim is young and can 
“self-splint” the broken ribs. 

 Did you determine whether the patient had a 
pneumothorax, a tension pneumothorax, a hemotho-
rax, or a pneumohemothorax? It’s not as easy as it 
might seem. Remember to look at the  entire picture,  
not just one or two signs or symptoms. In this case, 
there was a clear absence of lung sounds over the 



affected side, no jugular venous distention, the pres-
ence of subcutaneous air, and symmetrical chest 
rise. You could have percussed the chest wall for 
hypertympany or hypotympany, but the patient is 
also not exhibiting accessory muscle use, which 
implies that the passage of air is not restricted. 
It seems less likely to be a tension pneumothorax. 
The later vital signs would appear to support that 
exclusion. 

 There appears to be signifi cant hypotension, 
which might imply a source of internal bleeding, per-
haps into the chest cavity. The draining of blood 
through the inserted chest tube appears to bear out 
that possibility. However, the presence of subcutane-
ous air may point to an open pneumothorax, along 
with the open chest wound. Certainly, a combination 
pneumohemothorax is quite possible here. 

 The abdomen may also be a source of internal 
bleeding. The external injury pattern may indicate more 
serious conditions beneath. The rigidity of the abdo-
men may not necessarily be from a large volume of 
blood; more likely it is from the irritation of the 
 peritoneum by blood or free air. In either case, it is a 
worrisome area. Pneumatic anti-shock garments may 
be of value here if an abdominal bleed is suspected. 

 Typically, complete splinting of extremities is 
withheld in critical cases such as this, at least until 
other, more pressing problems are addressed. Placing 
the limbs into near-anatomical positions on the back-

board is usually suffi cient. However, the loss of a 
pulse and/or sensation of the distal part of the affected 
extremity is of concern. You may need to direct the 
EMT to realign the broken extremity in hopes of reper-
fusing the limb. 

 Despite all these injuries, the patient survives 
 neurologically intact. This may be due to the patient’s 
relatively good health, age, and protective gear that 
may have reduced the forces just enough for him to 
escape death.   

 Part IV: Further Learning Paths  

•  This case study reviews multiple chapters in the 
trauma section of the textbook. You will want to 
review the chapters relevant to the injuries 
described in this PBL.   

•  The Prehospital Trauma Life Support (PHTLS) 
Program and the International Trauma Life  Support 
(ITLS) Program are 2-day courses that help to bring 
together various trauma concepts similar to this 
case. More information may be found at the PHTLS 
home page on the National Association of EMTs 
website,  www.naemt.org/PHTLS/default.htm  and 
at the ITLS website,  www.itrauma.org/ .  

• The American College of Surgeons Committee on 
Trauma (ACS-COT) maintains a website of resources 
at  www.facs.org/trauma/index.html .
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Are You Ready?

 Sixteen-year-old Rex and his friends were enjoying a 
summer afternoon at the skate park when Rex came 
off of his skateboard at the top of the half-pipe and 
fell approximately 15 feet over the back side, landing 
on his outstretched right arm. Rex’s friends found him 
sitting on the ground, cradling his badly deformed 
right forearm. Rex had a blank look on his face as he 
stared at the new angle that had been created in the 
middle of his forearm. He muttered, “Dude, I don’t 
feel so hot,” and then passed out. Rex’s friends quickly 
ran to a phone and called 9-1-1. 

 When you arrive on scene, you fi nd Rex sitting on 
the ground, awake and alert, complaining of severe 
pain to his right forearm and numbness in the fi ngers 
on his right hand. You note that the right forearm is 
obviously deformed, and there is considerable swell-
ing to the extremity.  

  1. What are your initial priorities when you arrive on 
scene? 

    

  2. How do you assess the right forearm, and what are 
you looking for during the assessment? 

    

  3. Should you straighten this injury? Why or why 
not? If yes, how? 

    

  4. Should you manage the patient’s pain? If so, when 
and how will you take care of it? 

        

Active Learning

 Anatomy Review  

 1. Identify the structures of the upper limbs shown 
in Figure 24-1.      

  a.  

    b.    

  c.    

  d.    

  e.    

  f.    

  g.    

  h.    

  i.    

  j.    

 Skeletal Trauma  
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    2. Identify the structures of the pelvic girdle shown 
in Figure 24-2.

   a.    

  b.    

  c.    

  d.    

  e.    

  f.    

  g.   

 h.   

 i.   

  3. Snap! Crackle! Pop! 

 Many EMS providers will state that the feeling of 
crepitus upon palpation is unforgettable. In order 
to simulate the sound and sensation of broken 
bones rubbing against each other, don a pair of 
gloves and pick up the drumstick of a turkey 
before  it’s been cooked. Hold both ends fi rmly, 
and bend the shaft of the bone until it breaks (this 
might require signifi cant force). Once it is broken, 

gently manipulate the bone ends a little. You will 
feel the grating, cracking sensation of the two 
bone ends rubbing against each other. 
   Bonus:  Try to create a “greenstick” fracture 
with another turkey bone. How much force did 
you need to apply?  

  4. Can You Feel the Beat? 

 Distal pedal pulses can be very diffi cult to fi nd, 
even under normal conditions. Take the time to 
evaluate as many pedal pulses as possible. First 
try to fi nd them on classmates, friends, and rela-
tives. Have the person stand, as well as lay supine, 
and try to fi nd at least the dorsalis pedis and pos-
terior tibial pulses. With time and practice, these 
pulse sites will become easier to fi nd.   

  5. See the Big Picture 

 Or at least look at a few radiographs, or X-rays. 
The next time you are in the emergency depart-
ment, see if you might be permitted to review a 
few X-ray fi lms of patients who have sustained 
extremity fractures. As you view the injury, imag-
ine how that might feel on palpation. Sketch how 
the limb might look upon visualization.     

You Are There: Reality-Based Cases

 Case 1     

 You and your partner have responded to a “fall off a 
bicycle” in one of the more remote areas of the national 
park located in your response district. Park rangers 
have escorted the fallen rider out of the woods and 
meet you at the trailhead. You can see the rider’s 
mountain bike in the back of the park rangers’ truck; 
it appears to be in good shape, with the only obvious 
damage being the handlebar twisted to one side. 
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 Mrs. Strickland appears to be a woman in her 50s 
who is in good physical shape. She is sitting on a 
bench located at the trailhead. Sheepishly, she tells 
you that she had lost her concentration for a moment 
while coming to a stop and forgot to unclip her shoes 
from the bicycle’s pedals. As she toppled over, she 
instinctively extended her left arm out and fell onto 
her hand. Almost immediately she felt her wrist snap. 
She was wearing a helmet that was secured to her 
head, but she doesn’t recall striking her head on the 
ground. The fall happened about 30 minutes ago.   

  1. Based on this information, what is your general 
impression of the patient? 

    

  2. What are your fi rst steps in approaching this 
patient? 

    

  3. Based on the mechanism of injury, what injuries 
might this patient have sustained? 

  

 Your general impression of the patient reveals a 57-
year-old female in excellent physical condition. In your 
primary survey, you determine that her airway is patent, 
she is breathing without excessive effort, and her skin 
signs are warm, pink, and slightly diaphoretic. Her chief 
complaints include pain in the left wrist and left shoul-
der and clavicle. No damage to the helmet is noted, and 
she does not complain of any head or cervical spine 
pain. An examination of the affected extremity shows 
deformity in the left wrist. The patient is able to squeeze 
your fi nger with her left hand with reasonable strength 
and does not complain of any neurological defi cits dis-
tal to the wrist. You are able to fi nd a weak radial pulse 
on the left wrist as compared to the right. 

 The patient is also complaining of pain to the left 
anterior shoulder. You can palpate deformity in the 
area, and the patient is unable to rotate the arm with-
out signifi cant discomfort.   

  4. Based upon your fi ndings, describe your manage-
ment appr oach to the patient’s injuries. 

    

  5. Will you need to reduce the left wrist? Why or 
why not? 

  

 As you treat her injuries, you notice that she is 
leaning a little to her left. You ask if she feels okay. 
She smiles and nods her head, but there seems to be 
a little anxiety showing on her face. “I think I might 
have hit my left side on something when I fell. It’s 
beginning to hurt now.” She motions to the left upper 
quadrant of her abdomen. She winces when you lightly 
palpate the area.   

  6. What do you want to know now? What should you 
do next? 

      

Test Yourself

  1. While sliding down a fi re pole, a fi refi ghter loses his 
grip and falls to the apparatus fl oor. The height of the 
fall was about 10 feet. He is complaining of signifi -
cant left thigh pain. Upon assessment you note defor-
mity to the femur midway between the knee and hip. 
Your patient appears to have no other injuries. He is 
awake, alert, and is otherwise not in any other dis-
tress. How should you care for this patient?  

  a. Long backboard, analgesia, O 2 , transport   

  b. Reeves stretcher, IV, transport   

  c. Traction splint, IV, analgesia, transport   

  d. Long board splint, IV, O 2 , transport     

  2. You are caring for a patient with a suspected hip 
injury who is presenting with a fl exed hip that 
appears to be externally rotated. This patient has 
most likely sustained a(n)  disloca-
tion.   

  3. In addition to assessing for DCAP-BTLS, what other 
signs should you assess for when treating a patient 
with a suspected extremity fracture or dislocation?  

  a. Decreased pulse, decreased range of motion, 
increased strength   

  b. False movement, increased circulation to the 
area, paresthesia   

  c. Crepitus, false movement, increased range of 
motion   

  d. Crepitus, pain, decreased range of motion      
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  4. Injuries to bones, muscles, cartilage, tendons, and 
ligaments are rarely life threatening.  

 True   

 False      

  5. You have been called to the local baseball fi eld for 
an injured player. Upon examination you note 
angulation to the distal, lateral aspect (thumb side) 
of the forearm with noted pain and swelling to the 
extremity, leading you to suspect a radial fracture. 
You should also suspect a possible 
fracture.   

  6. Which of the following is a common fracture site 
in geriatric patients?  

  a. Calcaneus   

  b. Humerus   

  c. Clavicle   

  d. Femur      

  7. How should dislocations be immobilized?  

  a. Splint in found position and apply hot packs 
to increase vascular supply to the area.   

  b. Immobilize the dislocation in the position 
found to reduce pain.   

  c. Attempt to reposition as many times as neces-
sary until adequate vascular supply is achieved.   

  d. Reposition the dislocation so you may splint 
the injury in a position of comfort.      

  8. Differentiate between a sprain and a strain. 

  

    

  9. The radius is one of the bones of the 
skeleton.   

  10. You have responded to the local ice rink for an injured 
hockey player. Upon examination you discover that 
your patient has a painful right upper extremity that 
appears pale and pulseless. A neurological exam of 
this extremity reveals weakness and painful move-
ment throughout the range of motion. What immedi-
ate injury complication might affect this patient?  

  a. Infection   

  b. Fat embolism   

  c. Compartment syndrome   

  d. Hemorrhage      

  11. The most frequently fractured foot bone is the 
.   

  12. What is the function of an osteoclast? 

  

    

  13. Which of the following are signs of compartment 
syndrome?  

  a. Pulselessness, paresthesia, paralysis, paradoxus   

  b. Pulselessness, pallor, paresthesia, priapism   

  c. Pain, pallor, pressure, paresthesia   

  d. Pain, petechiae, pressure, paralysis      

  14. A subluxation is a type of partial dislocation.  

 True   

 False      

  15. Which of the following is a contraindication for 
use of a traction splint with a femur fracture?  

  a. Closed femur fracture   

  b. Pulseless lower extremity   

  c. Hip fracture   

  d. Unconscious patient      

Need to Know

  1.  Assess, formulate a fi eld impression, and treat a 
patient with a fracture, sprain, or strain of an 
extremity. 

 Injuries to the skeletal muscles and extremities 
can be deceptively simple to manage. Moreover, 
the pain and discomfort produced by these inju-
ries can mask more serious injury patterns to the 
head, chest, and abdomen. Therefore, regardless of 
how “minor” the patient’s complaint may be, it is 
wise to remember the basics and ensure that the 
patient’s airway, breathing, and circulatory status 
are intact and functioning well before focusing on 
the isolated skeletal injury. 
  Specifi c management of isolated skeletal inju-
ries involves several basic principles. The para-
medic must assess the circulatory and  neurological 
condition of the extremity involved in the injury 
before and after immobilization efforts. Addition-
ally, the use of splints, application of cold to 
reduce swelling, and pain control will provide a 
great deal of comfort to the patient. 
  A specifi c circumstance deserves special men-
tion. When the neurovascular status of an extrem-
ity is impaired due to angulation, realignment of 
the dislocation or fracture will be necessary. This 
situation requires immediate, careful attention in 
order to minimize long-term disabling effects. 
 There are many bones to injure and seemingly 
the same number of ways of splinting them. Immo-
bilization devices range from pillows to vacuum 
splints. However, all methods of splinting an iso-
lated injury have common points to remember. 
Table 24-1 summarizes these points:
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  TABLE 24-1  General Splinting Principles           

Procedural Step Discussion Points

Use standard precautions. Open wounds may be bloody, so at a minimum gloves and eye 

protection must be used.

Assess the affected extremity for distal sensation, motor 

response, and perfusion. 

If the distal hand or foot has good sensation, motor function, and 

perfusion, splint the limb in the position found. If neurological 

function and/or perfusion are compromised, attempt to straighten 

the extremity once by providing gentle traction while moving the 

extremity ends into a more natural position. Follow similar 

principles if the injury is associated with an open wound caused 

by broken bone piercing the skin or by a penetrating mechanism.

Place the extremity into a position of function. By having the patient passively grasp a small roll of roller gauze, 

the tendons, ligaments, and muscles of the arm are in their most 

neutral or relaxed position. This functional position provides both 

maximal comfort as well as minimal damage to the injury site. If an 

Achilles tendon injury is suspected, splint the leg with the foot 

slightly extended (plantar fl exion) to reduce pain.

Apply an appropriate splinting device. There are many commercial and noncommercial splinting devices, 

ranging from pillows and sheets to vacuum and traction splints. 

Train with the splinting equipment used in your local EMS system 

to be fully prepared to use those devices.

Pad any voids with soft, supportive material. Any large gaps between the extremity and splint may allow for 

excessive movement within the device with resulting pain and the 

potential for further injury.

Secure the splint to the extremity, making sure that the limb 

is immobilized above and below the affected area and at the 

joints above and below the injury site. 

The splint should be secured enough to immobilize the extremity 

bones and muscles, but not so tight it reduces blood fl ow and 

impairs neurological function. Splinting the joints above and below 

the injury site also reduces further swelling and potential injury.

Reassess the distal extremity for sensation, motor response, 

and perfusion. 

The splint may need to be loosened slightly if pulses and 

neurological function that were present prior to the splint 

application are now diminished or absent. Once pulses return, 

secure the splint with enough force to immobilize the injury without 

reducing circulation.

Apply cold if possible. Cold will help reduce the amount of infl ammation and swelling at 

the site of injury, promote faster healing times, and reduce pain.

Consider additional pain management measures. Your local EMS system may have protocols that allow for the 

judicious use of pain control medication in the case of isolated 

extremity injuries and for reducing dislocations if transport times 

are lengthy. Consider the use of analgesics prior to splinting or 

dislocation reduction.
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  Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Appendicular Skeleton Splinting 73 – DVD N/A

Traction Splinting 74 – DVD 74 – DVD

 Connections 

 Remember to carefully understand the mecha-
nism of injury and accurately assess the patient 
before focusing your attention on the isolated 
injury. Is there any potential for less obvious 
but more signifi cant injuries? Is the isolated 
injury so painful that it distracts the patient 
from noticing cervical spine pain? Review Chap-
ter 18, Mechanism of Injury, and Chapter 27, 
Trauma Patients and Trauma Systems, in the 
textbook for further information.  

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.    

Street Secrets

RICE  Although management of isolated musculo-
skeletal injuries is generally considered a basic skill, 
it is easy to overlook simple but essential points. 
Elevation  of an injury is very helpful in promoting 
venous return from the injury site to the body. Appli-
cation of  cold  will reduce excessive swelling to the 
site that might otherwise impair needed blood fl ow 
to the injury site. In addition, it can reduce pain and 
discomfort to the injury, a very important aspect in 
the management of the patient. For injuries such as 
sprains and strains, compression of the site using an 
elastic  bandage may also help slow excessive swell-
ing. A simple mnemonic to remember these steps is 
RICE— R est,  I ce,  C ompression, and  E  levation.  

Age and Skeletal Injuries  The extremes of age 
infl uence the rate and type of skeletal injuries. Geri-
atric patients are prone to more fractures due to 
bone density loss. This means that you will want 
to reconsider even minor mechanisms of force as 
potential causes of fractures. For the pediatric 
patient, the bones are more pliable. On the one 
hand, this means that the bones can fl ex a bit more, 
allowing them to defl ect some of the force involved. 

ᔢ

ᔢ

ᔢ

ᔢ

However, that force is transferred elsewhere into 
the body, such as to the organs. Therefore, look 
carefully for additional underlying  injuries beyond 
the simple fracture.    

The Drug Box

Morphine sulfate:  An analgesic such as morphine sul-
fate will provide a good deal of comfort to a patient 
with a painful isolated musculoskeletal injury. Local 
protocols vary, but it is not unusual to administer 
greater amounts IV or IM to provide pain relief. 1  

  Nitrous oxide:  An anesthetic can help to reduce pain 
by depressing the central nervous system. Nitrous 
oxide is a gas that is self-administered by the patient. 

  Benzodiazepines (e.g., diazepam, Ativan, midazolam):  
Although these drugs do not manage pain directly, 
anxiolytics are very helpful in the management of the 
anxiety and emotional stress a patient can experience 
with these very painful injuries. Ativan and  midazolam 
are rapid-onset, short-duration sedatives; diazepam 
(Valium) is a commonly found prehospital drug that 
has a rapid onset of action but also has a greater poten-
tial for respiratory depression and a longer duration of 
action than Ativan or midazolam.    

 References 

  1. M. Steele, “Fractures, Tibia and Fibula.” www.emedi-
cine.com/emerg/topic207.htm (accessed 14 Aug. 2005). 

  2. P. Rosen and R. Barkin,  Emergency Medicine: Concepts 
and Clinical Practice,  5th ed., St. Louis: Mosby, 2003. 

 Answers   

 Are You Ready?   

  1. Establish scene safety. Regardless of the patient’s com-
plaint, begin with a primary survey to determine any 
potential threats to the patient’s airway, breathing, and 
circulatory status.   
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bleed profusely if it is injured. The delay in symptoms 
may be due to the spleen’s capsule controlling the 
bleeding to a certain extent. This late fi nding reminds 
us that ongoing assessment and a reconsideration of the 
mechanism of injury is warranted even for minor-
appearing injuries. Examine the area carefully to see if 
there is any apparent bruising to the area. Assume that 
bleeding may be present and try to have the patient lay 
supine. Keep the patient warm and administer oxygen. 
You may need to initiate intravenous access in case 
signs of shock appear.     

 Test Yourself   

  1. c 

 The basis for identifi cation of skeletal injuries is his-
tory, mechanism of injury, and assessment fi ndings. 
From this information, a fi eld impression can be gener-
ated and a plan developed for specifi c management. 
Depending on the patient’s vital signs, the paramedic 
may decide that IV fl uid administration and splinting 
with suffi cient analgesia is indicated, followed by 
transport to an emergency department for defi nitive 
care.   

  2. Anterior hip 

 An anterior dislocation usually occurs when the hip is 
extended and externally rotated at the time of impact. 
The classic presentation of this injury is a fl exed, 
abducted, and externally rotated hip.   

  3. d 

 In addition to the DCAP-BTLS signs, look for crepitus, 
pain on palpation or movement, decreased range of 
motion, false movement (unnatural movement of an 
extremity), and decreased or absent sensory perception 
or circulation distal to the injury.   

  4. True 

 Injuries to bones, muscles, cartilage, tendons, and liga-
ments are rarely life threatening because major organs 
and blood vessels are generally not involved.   

  5. Ulnar 

 Because the radius and ulna bones work together as a 
unit, a fracture to one is usually associated with a 
fracture or dislocation to the other. Fractures of both 
forearm bones or one bone with a concomitant joint 
injury are more common occurrences than a fracture 
of either bone by itself. Because the injury described 
involves the radius, it can be assumed that the ulna is 
also involved.   

  6. d 

 Common sites of fractures are the vertebrae, the femoral 
neck, shoulder, and distal radius or wrist.   

  7. b 

 Immobilize dislocations in the position found or the 
position of comfort to ensure good vascular supply and 
pain reduction. To alleviate swelling, elevate and apply 
cold packs to the extremity if possible. The application 
of cold packs helps to decrease infl ammation in the area 
of injury, thereby decreasing swelling and subsequent 

  2. Your initial assessment of an angulated extremity frac-
ture should take place in the position in which the 
extremity is found. Assessment should address color, 
movement, sensation, temperature, and perfusion to the 
distal extremity. Look for the “P”s: pain, pallor, pares-
thesia, paralysis, and pressure.   

  3. Although the numbness of the distal arm is of real con-
cern, check to see if a pulse is present at the wrist. If 
the pulse is absent or very diminished compared with 
the unaffected arm, you may need to straighten the 
angulated fracture to preserve the limb. Apply gentle 
traction, and place the extremity in an anatomical posi-
tion, with the hand in a position of function. Apply a 
splint that immobilizes the joint above and below the 
fracture and supports the area beneath the suspected 
fracture.   

  4. Initial pain management can take place by immobiliz-
ing, elevating, and icing the extremity. Pain manage-
ment via the administration of IV or IM analgesics 
should be considered prior to manipulation or splinting 
of the injured extremity if the assessment of the patient’s 
pain dictates. 2      

 Active Learning   

  1. a. clavicle; b. sternum; c. scapula; d. acromion process; 
e. coracoid process; f. rib; g. costal cartilage; h. humerus; 
i. ulna; j. radius   

    2. a. pelvis; b. ischium; c. ilium; d. pubic bone; e. sacrum; 
f. sacroiliac joint; g. acetabulum; h. pubic arch; i. sym-
physis pubis       

You Are There: Reality-Based Cases

 Case 1   

  1. The initial scene size-up and patient presentation indi-
cate a stable, isolated trauma patient. However, a pri-
mary survey still must be conducted to confi rm the 
original impression.   

  2. Consider cervical spine precautions, and confi rm the 
patient’s level of consciousness and airway, breathing, 
and circulatory status.   

  3. Dislocation and/or fracture of the left shoulder; fracture 
of the left wrist.   

  4. Splint the isolated wrist injury, and apply cold to help 
reduce swelling. Immobilization of the shoulder can be 
done through the use of a sling and swath. Consider 
pain management if permitted by local protocol.   

  5. Although the pulse strength is  reduced,  it is not  absent . 
Reduction of any angulated injury carries a degree of 
risk of further harm. Joints such as the wrist, knee, and 
especially elbow are very complex structures that are 
diffi cult to manipulate even in the presence of radio-
graphic confi rmation. Therefore, in this situation, it is 
best to splint it in the position found. Transport and 
frequently reassess the perfusion status while en route 
to the hospital.   

  6. This new complaint is alarming. The spleen is located 
in the left upper quadrant and is highly vascular. It can 
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pain. You should attempt to realign a pulseless extrem-
ity only once in the prehospital setting according to 
local protocol, as you may cause more damage and def-
icit through realignment.   

  8. A sprain is the result of stretching or tearing a ligament 
(bone to bone), and a strain is the stretching or tearing 
of a tendon (muscle to bone).   

  9. Appendicular 

 The appendicular skeleton includes the paired long 
bones of the body, such as the humerus, radius, and 
ulna. These attach to the axial skeleton by the clavicle 
and scapula (commonly referred to as the pectoral 
girdle). Also part of the appendicular skeleton are the 
bones of the lower extremities, specifi cally the femur, 
tibia, and fi bula, that attach to the axial skeleton by 
the pelvic girdle which consists of three bones: two 
innominate bones and the sacrum. The innominate 
bones are further subdivided into the ilium, ischium, 
and pubis.   

  10. c 

 The lower leg and forearm are the most common loca-
tions for compartment syndrome to develop. Pain with 
passive range of motion of the fi ngers or toes is thought 
to be the most sensitive early sign. Late signs of arterial 
insuffi ciency caused by compartment syndrome include: 
pain, pallor, paresthesia, paralysis, and pulselessness. If 
nerve or muscle ischemia has been present long enough, 
paralysis, paresthesia, and tissue damage are likely. 
Pulselessness is not reliable, as it does not always occur 
in the late stages of compartment syndrome.   

  11. Calcaneus (heel) 

 The calcaneus (heel) is the most frequently fractured 
tarsal (foot) bone. The calcaneus is frequently fractured 
during a fall from a height.   

  12. Osteoclasts serve to reabsorb bone for the purpose of 
repairing and growing new bone tissue. 

 The other two types of bone cells are osteoblasts and 
osteocytes. Osteoblasts are the bone-forming cells. Once 
they lay down new bone tissue the osteoblasts become 
osteocytes. Osteocytes are imprisoned within the min-
eralized matrix of the bone, becoming a component of 
the bone.   

  13. c 

 Compartment syndrome is characterized by pain, pallor, 
pressure, paresthesia, and paralysis.    

  14. True 

 A subluxation is a partial displacement of a joint. A 
dislocation may be either a partial or complete disloca-
tion of a joint; therefore, a subluxation is a type of par-
tial dislocation.   

  15. c 

 Contraindications of the traction splint include injuries 
to the pelvis, hip, knee, tibia-fi bula, ankle, and foot on 
the affected side when using a bipolar device and on 
both sides when applying the unipolar Sager splint.            
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       Soft Tissue and Muscle 

Trauma  

him in the back. Sarah stabbed Michael with such 
force that the handle of the knife broke off, leaving the 
blade sticking out of his back.  

  1. Based on the photograph, and having no other 
patient information, what is your general impres-
sion of Michael’s condition? 

    

  2. Based on the location of the impaled knife, what 
internal structures might be involved? 

    

  3. What is your priority in treating this patient? 

    

  4. How will you manage this injury? 

        

Are You Ready?

 Six months ago Michael started to date a woman by 
the name of Sarah. All was going well until one after-
noon when Sarah got off work early and decided to 
surprise Michael. She rented a movie and went over 
to his apartment to see it with him. 

 As Sarah walked through Michael’s kitchen, she 
found Michael and her best friend kissing on Michael’s 
couch. Sarah became enraged and, before Michael 
even knew that she was there, grabbed a knife off of 
the kitchen counter, ran over to Michael, and stabbed 

25
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Active Learning

 Anatomy Review 

Become more familiar with the care of wounds by 
observing how they are managed along the con-
tinuum of care. You can see how this care is pro-
vided in several venues:

 Emergency department: If there is a trauma 
center in your area, you may have the opportunity 
to see more serious wounds. 

 Surgical or trauma ICU: Specialty care units 
like these treat patients with many different types 
of wounds and incisions. You may encounter 
patients whose wounds are not healing properly 
and the problems that result from impaired heal-
ing. 

 Wound care clinics: Some hospitals handle 
wound care so frequently that they have special 
clinics that patients visit for dressing changes and 
checkups. 

 Home health: Home health nurses perform 
wound care on a regular basis, and an observation 
in this setting would not only benefi t your knowl-
edge of wound care, but would offer the home 
health nurse an extra set of hands, which can be 
quite welcome.      

You Are There: Reality-Based Cases 

    Case 1     

 Tim is a 20-year-old male who loved the security and 
fringe benefi ts that associating with a gang afforded 
him. Tim partied and gambled with his new friends 
almost every day for several months, and during that 
time he incurred a very large gambling debt. When 
his “friends” came to collect their money, and Tim 
had none, they took him to a garage and began to 
torture him. They tied him up and cut off all the 
fi ngers on his left hand with a pair of pruning shears. 

a

b d

e

f

g

h

i

j

c

  FIGURE 25-1    

1.  Identify the structures in Figure 25-1.

   a.    

  b.    

  c.    

  d.    

  e.    

  f.    

  g.   

 h.   

 i.   

 j.     

    2. Volunteer Opportunity: Wound Care 

 Abrasions, contusions (bruises), hematomas, lac-
erations, avulsions, incisions, and punctures are 
soft tissue injuries that paramedics see and care 
for on a regular basis. The care that we perform is 
basic and is by no means the defi nitive care that 
the patient will receive for a particular injury. 
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Then, just as they began to cut Tim’s throat, they 
were interrupted by the police crashing through the 
door. Tim was pushed over backward and fell to the 
fl oor. The last thing he remembers hearing was one 
of the police offi cers requesting medical assistance 
right away. 

 When you and your partner approach Tim, he is 
unconscious, laying supine on the fl oor in a pool of 
what you assume is his own blood. The digits from 
his left hand are neatly placed in a cup on a table next 
to where he is lying. His left hand, minus the fi ngers 
that are in the cup, has very little bleeding, and a large 
incision is visible on his anterior neck, stretching from 
one side to the other. 

 With each of Tim’s slow, shallow respirations, 
bubbles are created by the blood from the laceration 
on his neck, and there is still blood oozing out of 
the wound. A fi refi ghter who arrived just before you 
did tells you that the patient has no radial pulses 
and that his brachial pulses are extremely weak and 
rapid. The patient has no verbal response, and he 
doesn’t open his eyes to pain, but he does withdraw 
to the stimulus.   

  1. What is your fi rst priority following scene safety 
and BSI? 

 

 

  

  2.  How will you execute the steps needed to accom-
plish the priority that you established in the answer 
to question 1?  

  

 

 

  3.  Describe the different classifi cations of blood loss 
and how patients with these types of blood loss 
present.  

 

 

  

  4. Based on Tim’s presentation, what class of hemor-
rhage has he experienced? 

    

  5. What critical structures in the neck are likely 
involved with this injury? 

 

   

  6. How will you manage the bleeding of the neck 
wound? Are there any special considerations you 
need to be aware of when managing bleeding from 
wounds to the neck? 

 

   

  7. How will you manage Tim’s left hand injuries? 

 

   

  8. What is the appropriate management for the ampu-
tated fi ngers? 

 

   

  9. Describe two factors associated with poor healing 
of soft tissue injuries, and identify patients who 
are most susceptible to these complications. 

 

   

  10. What simple prophylactic measure can people 
take to help avoid some of the complications asso-
ciated with soft tissue injuries? 

      

 Case 2   

 Daniel Washington is a 76-year-old male who had 
just gone to a lumberyard to pick up fencing materi-
als. Returning to his farm, Mr. Washington drove his 
truck up onto the hill where most of the fence work 
was located. He got out of his truck and tried to pull 
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some of the posts out of the uphill side of the truck, 
but the load was too tight. Daniel walked around to 
the downhill side of the truck where he had secured 
the load, and he began to loosen the load. Just as he 
fi nished loosening the fi rst strap, the entire load 
shifted and came crashing down onto him. Daniel 
tried to turn and run, but the entire load of fence 
posts came down on his legs and knocked him to the 
ground. 

 When the dust settled, Daniel realized that he was 
stuck under the posts. Despite a great deal of pain in 
both of his legs, he tried to free himself from the pile. 
No matter what he tried, the load wouldn’t budge, and 
he decided to just lie there and wait for help. 

 Daniel looked at his watch and noticed that it was 
1:00 p.m. Over the next 6 hours he went from experi-
encing severe pain in his legs to barely being able to 
feel his legs. It wasn’t until 6:30 p.m. that his neighbor 
and longtime friend Myron Peterson found him. 

 Myron ran to Daniel’s house and called 9-1-1, and 
at 6:50 p.m. the fi rst volunteers arrived on the fi re engine. 
Minutes later, as the volunteers were attempting to deter-
mine how to remove the load without causing any 
further damage to Daniel, you and your partner arrive 
in your ambulance. You fi nd Daniel awake and alert 
with a palpable irregular radial pulse and slightly pale 
and moist skin. You stop the volunteers from lifting the 
entire load and pulling Daniel out from underneath.   

  1. What is your impression of the patient at this 
point in time? 

  

 

 

  2. Why should you stop the volunteers from remov-
ing the load from Daniel’s legs? 

  

 

 

  3. Describe pathophysiologically what may happen if 
the load is rapidly removed from Daniel’s legs. 

  

 

 

  4. What should your treatment consist of prior to 
releasing the load from Daniel’s legs? 

 

 

 As your partner coordinates the release of the 
patient, you begin the prerelease treatment of the patient. 
During the process of assessing and treating Daniel, you 
discover that he has a history of an MI and hyperten-
sion. He takes Plavix, digoxin, and atenolol. Once you 
have readied all your equipment and delivered your 
preextrication medications, the volunteers carefully lift 
the load. Daniel screams in pain and then has a look of 
relief on his face as he is quickly placed on a long board. 
Like clockwork, the fi rst responders cut away Daniel’s 
blood-soaked pants and reveal his lower extremities.       

  5. Do any of the medications that Daniel is taking 
concern you in relation to his current injuries? If 
so, what are your concerns? 

 

 

  

  6. Describe Daniel’s injuries to his lower extremities 
based on the photograph. 

 

 

  

  7. How will you package the injured extremities? 

 

 

  

  8. Where should patient care take place? 
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Test Yourself

  1. Identify and explain three barriers to normal 
wound healing. 

  Scenario:  A heavy bookcase fell on your patient’s 
legs and was immediately removed by two of his 
friends. There is no sign of external bleeding, but you 
note redness and swelling in the patient’s thighs and 
lower legs. His hands and feet are cold and clammy. 
The patient is unable to wiggle his toes and cries out 
in pain when you stretch the toes of his left foot.  

  2. You should classify this injury as  

  a. dual femoral fracture.   

  b. crush syndrome.   

  c. rhabdomyolysis.   

  d. a crush injury.      

  3. You should most suspect  

  a. muscle necrosis.   

  b. neurogenic shock.   

  c. a dangerous hematoma.   

  d. compartment syndrome.      

  4. The most appropriate patient care should include  

  a. transporting emergently to the nearest trauma 
center.   

  b. applying cold packs directly to the skin of 
both legs.   

  c. performing a fasciotomy to avoid permanent 
injury.   

  d. palpating both legs to feel for possible frac-
tures.      

  5. An occlusive dressing  

  a. will cling to a wound and close the wound.   

  b. prevents air from entering the wound.   

  c. is capable of soaking up blood, pus, or other 
secretions.   

  d. is called a “sponge” in surgical medicine.     

  6. List three functions of the skin. 

  7. Describe a method you could use to prevent re-
bleeding. 

  

  Scenario:  You are called to a 37-year-old patient 
who has cut off his hand at the wrist in an indus-
trial accident. The wound is dirty, ragged, and 
bleeding profusely, and your patient presents with 
tachycardia, decreased pulse pressure, restlessness, 
and anxiety.   

  8. Given these clinical fi ndings, the patient has most 
likely sustained  

  a. greater than 40% blood volume loss.   

  b. 30%–40% blood volume loss.   

  c. up to 15% blood volume loss.   

  d. 15%–30% blood volume loss.      

  9. You cannot immediately fi nd the hand. You should  

  a. transport the patient, applying direct pressure 
and administering an analgesic or sedative en 
route.   

  b. apply direct pressure and transport the patient 
emergently, treating for shock en route to the 
nearest trauma center.   

  c. cleanse the wound with sterile saline or lac-
tated Ringer’s solution, control bleeding, and 
treat for shock while your partner looks for the 
hand.   

  d. transport the patient, using a hemolytic mate-
rial and treating for shock with crystalloid 
solutions en route.      

  10. In order to control the bleeding, you apply direct 
pressure. The bleeding slows somewhat but does 
not stop. You should next  

  a. elevate the wound above the heart to reduce 
arterial pressure.   

  b. apply pressure at the pulse site immediately 
proximal to the injury.   

  c. use a hemolytic (blood stopper) material such 
as ActCel or QuikClot.   

  d. apply a wide tourniquet approximately 1–2 
inches proximal to the injury.      

  11. What should be done with the hand once it is 
found?  

  a. It should be rinsed with sterile water and then 
kept cool during transport.   

  b. It should be wrapped in sterile dressing, placed 
in a plastic bag, and put on ice.   



Chapter 25 Soft Tissue and Muscle Trauma 301

  c. It should not be considered for reimplantation 
because the wrist was so damaged.   

  d. It should be kept dry and cool in a plastic bag 
in a cooler with dry ice.      

  12. What special considerations should be made when 
treating a patient with a laceration to the neck? 

    

  13. Internal tissue continuity is reestablished during 
the ____________ phase of normal wound healing.   

  14. Sweat glands are found in the subcutaneous layer.  

 True   

 False      

  15. When treating a minor abrasion, you should be most 
concerned about infection.  

 True   

 False       

Need to Know

 The following represent the Key Objectives of Chap-
ter 25:  

  1. Describe the pathophysiology of soft tissue injury. 

 The sound of the term “soft tissue injury” may 
not bring visions of profound life-threatening 
injuries to your mind. By themselves, they fre-
quently do not pose a threat to life. But when we 
dig a little bit deeper, we become aware that soft 
tissue injuries such as uncontrolled bleeding, 
amputations, impaled objects, crush injuries, and 
compartment syndrome all pose a certain threat 
to life. Of course, bumps, bruises, abrasions, avul-
sions, and lacerations are also included in this 
category of injuries. 
  The skin is a large part of any discussion of 
soft tissue injuries, not only because it is typically 
involved in the physical trauma of a soft tissue 
injury, but because it plays an important role in 
the daily maintenance of the human organism, 
offering (for instance) protection from external 
pathogens, prevention of water loss, temperature 
regulation, and self-repair. 
  Hemostasis, likely the most important aspect 
of managing soft tissue injuries, is a very impor-
tant and complex process that can potentially be 
compromised by a number of factors. The basic 
components of hemostasis include:  

•  Vasoconstriction   

•  Platelet aggregation   

•  Fibrin formation   

•  Fibrinolysis    

 Neuromuscular damage can result from soft tissue 
injuries (see Chapter 25, Soft Tissue and Muscle 
Trauma, in the textbook).   

  2. Describe how to manage a soft tissue injury.     

 When soft tissue injuries occur, treatment of these 
wounds involves application of direct pressure in 
an attempt to control the bleeding. When bleeding 
is diffi cult to control, a basic sequence of steps 
should be followed in an attempt to get the bleed-
ing under control. These steps include:  

•  Elevation   

•  Pressure points   

•  Pressure dressings   

•  Application of a tourniquet         

 Some soft tissue injuries, simply by their location 
in proximity to vital structures and organs, war-
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Connections 

 Chapter 19, Hemorrhage and Hemorrhagic 
Shock, in the textbook includes a discussion 
on hemostasis.   

 Chapter 21, Thoracic Trauma, in the textbook 
discusses penetrating and soft tissue injuries to 
the thorax.   

 Chapter 24, Skeletal Trauma, in the textbook 
provides further discussion on compartment 
syndrome.   

 Chapter 32, Allergies and Anaphylaxis, in the 
textbook discusses the immune system defense 
and how the body fi ghts off infection caused by 
breaks in the skin.   

 Chapter 45, The Abused and Neglected, in the 
textbook discusses signs and symptoms of abuse 
and neglect as they relate to soft tissue injuries.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Medication Clues  Be aware of patient medica-
tions when treating patients with soft tissue inju-
ries. Medications will tell you quite a bit about 
some of the complications that you may face in 
dealing with issues such as control of hemorrhage, 
as well as some of the longer-term problems asso-
ciated with risk of infection and poor healing ten-
dencies. Medications such as Coumadin or Plavix 
may interfere with your efforts to control bleeding. 
Plavix is of particular concern because it takes up 
to 5 days once the medication has been discontin-
ued for the drug’s effects to stop. This is particu-
larly problematic when it comes to patients who 
require surgery. When you have a trauma patient 
who has a signifi cant mechanism of injury and 
signs of shock except for a rapid heart rate, check 
his or her medications. Drugs like beta-blockers 
and calcium channel blockers will not allow the 
heart rate to increase due to their mechanism of 
action. Do not take a slow heart rate as a sign that 
the patient is not in shock. 

  

The Drug Box

Morphine sulfate : A narcotic analgesic used in the 
management of pain associated with soft tissue and 
muscle trauma.     

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

rant a high index of suspicion that there may 
indeed be a life-threatening injury present. Lac-
erations to the neck, for instance, may not appear 
serious on the surface, but under the skin they 
may involve the airway or vital arteries and could 
pose a great threat to life. Patients with soft tissue 
injuries to the neck deserve to be treated as crit-
ical trauma patients and transported to a trauma 
center where they can be appropriately evaluated 
and treated. 
  An impaled object should be stabilized in 
place and transported with the patient to a trauma 
center. The only time an impaled object should be 
removed is when it poses an immediate threat to 
the patient’s life.   Amputations are very dramatic 
injuries but do not tend to cause life-threatening 
bleeding by themselves. If a patient with an ampu-
tation shows obvious signs of shock, it is prudent 
to search for other injuries that may be causing 
those signs and symptoms. The care of an ampu-
tated part involves placing it in a plastic bag, keep-
ing it cool without causing freezing of the part, 
and transporting it to the hospital with the patient. 
Label the bag so that it is not mistakenly thrown 
away as trash. 
  Serious forms of soft tissue trauma that can 
pose an increased life threat are crush syndrome 
and compartment syndrome. The injuries seen 
with these conditions are by themselves frequently 
not deadly. It is the pathophysiologic consequences 
of these injuries that make them so dangerous.      

 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:           

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Bleeding Control 
and Shock

66 – DVD 66 – DVD

Crush Injury 
Management

79 – DVD N/A

NREMT Bleeding 
Control/Shock 
Management

94 – DVD N/A
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 Answers   

 Are You Ready?   

  1. Any patient with an impaled object embedded in the 
back is a critical trauma patient (sick) until proven oth-
erwise by a qualifi ed physician (at a trauma center in 
your area, if available).   

  2. The knife is impaled just to the left lateral side of the 
thoracic spine approximately at the level of T6–T8. The 
possibilities for injuries resulting from this impaled 
knife (depending on the length of the blade and the 
angle that the knife took when it entered the body) 
include the left lung, the aorta, the superior aspect of 
the left kidney, the diaphragm, thoracic vertebrae, the 
spinal cord, spinal nerves, ribs, intercostal nerves and 
blood vessels, the spleen, and the esophagus. 
  A concept referred to as the “cone of injury” can be 
useful in determining the extent of internal injury when 
a person is stabbed (Figure 25-2). There are several factors 

that one needs to keep in mind when assessing such an 
injury, including the length of the blade, the angle at 
which the blade entered the body, whether the blade was 
manipulated while it was in the body, and if it was 
pulled straight out. The cone is used to describe the 
 possible areas involved once the blade enters the body. 
It starts at the point of insertion and fl ares out from that 
point (the point of insertion is the tip of the cone, and 
potential pathways of the blade are the fl ared-out sides 
of the cone).     

  3. Priorities are scene safety, BSI, maintaining the patient’s 
ABCs, and transporting the patient to a trauma center 
with supportive care provided en route to the hospital.   

  4. Secure the knife in place with bulky dressings (use 
occlusive dressings surrounding the knife if there is any 
potential for air to enter the wound). Consider immobi-
lization of the spine. Because of the impaled object, 
spinal immobilization would be diffi cult to accomplish 
without compromising the position of the knife. Assess 
and continue to monitor for any changes in the patient’s 
condition, including vital signs, mental status, skin 
signs, lung sounds, ECG, oxygen saturation, and estab-
lishing at least one, if not two, large-bore IVs en route 
to the trauma center.     

 Active Learning   

  1. a. epidermis; b. dermis; c. subcutaneous layer; d. seba-
ceous gland; e. hair follicle; f. sweat gland; g. nerve cell 
process; h. adipose tissue; i. blood vessels; j. muscle 
layer     

 You Are There: Reality-Based Cases  

 Case 1   

  1. There are multiple factors that suggest that Tim is a criti-
cal trauma patient who has a signifi cant airway compro-
mise issue. The fi rst priority is to secure his airway.   

  2. Managing Tim’s airway requires more than inserting an 
airway adjunct. Because of the bleeding from his neck, 
Tim is at a signifi cant risk for aspiration, particularly 
because there is a direct route for the blood to enter the 
airway (through the hole in his neck). Stop the bleeding 
and apply an occlusive dressing over the hole in the 
airway. This prevents the possible entrance of air into 
the vasculature of the neck; it may also prevent the 
development of an air embolus. Once an occlusive 
dressing has been applied, the patient can be suctioned 
and an airway can be placed. 
  Tim’s condition has multiple factors that point toward 
the placement of an advanced airway: unconsciousness, 
bleeding into the airway, risk of aspiration, hypoventilation, 
low GCS score, probable hypoxia, and a defi nite need to go 
to the operating room (OR) for treatment of his wounds. If 
he is already intubated, the time in the emergency depart-
ment before he can be taken to the OR will be reduced 
signifi cantly.
 The means by which the intubation is performed 
will be based primarily on patient presentation. For 
example, does he have a gag refl ex? Is he responsive at 
all? Is RSI an option for airway management in your 

Surface of body

Tip of cone

Knife

Side of cone

Side of cone

  FIGURE 25-2  The cone of injury.   
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particular EMS system? If you are unable to intubate the 
patient due to distorted anatomy as a result of the trauma, 
or because of swelling of tissues of the airway, consider 
the use of a needle cricothyroidotomy or a surgical 
 tracheostomy. 
  If you are confi dent that Tim has an airway that is 
secure enough to manage with BLS maneuvers until you 
start your transport, then do so. Tim needs care that can 
only be provided in a hospital (i.e., blood infusion and 
an operating room). The quicker you get Tim to the hos-
pital (trauma center), the better his chance of surviving 
this injury.   

  3. The American College of Surgeons classifi es hemorrhage 
according to estimated blood volume loss correlated 
with clinical fi ndings.  

•   Class I hemorrhage  is any amount up to 15%. Typi-
cally patients do not begin to exhibit any signs of 
shock until a 10%–15% blood loss occurs, and even 
then the signs may be subtle and include mild tachy-
cardia, anxiousness, and mild tachypnea.   

•   Class II hemorrhage  corresponds to an estimated 
15%–30% (up to 1,500 mL) blood volume loss with 
clinical manifestations of sustained tachycardia, 
decreased pulse pressure, restlessness, and anxiety. 
It can be tolerated by young, healthy patients when 
treated with crystalloid solutions, but it is not toler-
ated well by older patients and patients with chronic 
illness.   

•   Class III hemorrhage  is an estimated 30%–40% blood 
volume loss with clinical manifestations of tachycar-
dia, tachypnea, systolic hypotension, and mental sta-
tus changes. 1       

  4.   Tim was found in a large pool of blood. He has a rapid 
pulse that can barely be felt at the brachial artery (an 
indicator that he is hypotensive), and he is unconscious 
(a signifi cant mental status change). It is safe to assume, 
based on the above information, that Tim has experi-
enced a  class III hemorrhage.    

  5. The more critical structures in the neck that may be 
involved in this injury are the airway (larynx and tra-
chea), the carotid arteries, the jugular veins, several 
nerves in the neck (most notably, the vagus nerve), and 
the thyroid gland (depending on the position of the 
patient’s head when the incision was made).   

  6. In general, a paramedic manages bleeding in a similar 
fashion regardless of bleeding site, but there are some 
structures of the body that require special consideration, 
such as the neck.  Following the standard methods of 
controlling hemorrhage to a bleeding neck injury can in 
fact lead to disastrous results. If excessive pressure is 
applied to the neck, several negative consequences may 
result, including interference with the airway, slowing of 
the heart rate and resulting drop in blood pressure, and 
reduction of cerebral blood fl ow. You must be vigilant for 
these effects as you attempt to control bleeding  .   In most 
situations, it may be necessary to hold direct pressure 
over the wound rather than wrapping a circumferential 
dressing around the neck and compromising the trachea 

and airway. Occlusive dressings are appropriate if dam-
age to blood vessels of the neck is suspected. 
  If bleeding has been controlled with direct pressure 
and sterile dressings, applying a cervical collar can help 
maintain cervical alignment in a patient with a sus-
pected c-spine injury. It can also maintain pressure to 
the wound and free up the hands of the person who was 
tasked with applying the pressure. This method can be 
used even if there is no suspicion of c-spine injury as a 
means of maintaining continuous pressure on a neck 
wound. However you must continue to monitor for 
bleeding and possible signs and symptoms of a compro-
mised airway.
 Another option for controlling bleeding to the neck, 
especially the lateral neck, is the use of sterile dressings 
followed by the application of roller bandages starting 
at the lateral aspect of the neck on the affected side and 
continuing with a fi gure eight around the neck and con-
tralateral axilla (Figure 25-3).     

  7. Bleeding control can usually be accomplished with 
bulky trauma dressings and direct pressure. Since Tim’s 
left hand has minimal bleeding, direct pressure will 
likely control the bleeding. Assume that there is an open 
fracture associated with the injury. Manage the patient’s 
pain with analgesics.   

  8. In many cases, amputated limbs and other body parts 
can be recovered and transported to the trauma center 
with the patient. However, do not delay transporting the 
patient if access to the limb is delayed. In such a case, 
have a second crew transport the amputated limb in 
another unit to the trauma center. Sharp, guillotine-type 
amputations without crush or avulsion damage are the 
best candidates for reimplantation. 2  
  Keep the amputated part clean, wrap it in a sterile 
dressing moistened with sterile saline, place it in a plas-
tic bag labeled with the time of the injury, and put the 
plastic bag on ice. An ice pack works best. The ampu-
tated part should not come into direct contact with ice. 
The main objective is to keep the tissue cool, which 
increases the viability of the tissue for reimplantation 
from 6 to 24 hours from the time of the amputation. 3    

Injury
Neck

Contralateral

axilla

  FIGURE 25-3  Figure-eight method of controlling neck 

bleeding.   



 Chapter 25 Soft Tissue and Muscle Trauma 305

  9. Any of the following factors contribute to impaired 
wound healing:  

•   Infection.  Infection delays healing.   

•   Aging . Most surgeons believe that aging produces 
intrinsic physiological changes that result in delayed 
or impaired wound healing.   

•   Hypoxia . Low oxygen tension (saturation in the 
blood) has a profoundly negative effect on all aspects 
of wound healing.   

•   Steroids . Large doses or chronic usage of glucocorti-
coid steroids reduce collagen synthesis and wound 
strength. 4    

•   Diabetes . Diabetes mellitus is the best known of the 
metabolic disorders contributing to increased rates of 
wound infection and failure to heal. 5    

•   Poor nutrition . Poor nutritional intake or lack of indi-
vidual nutrients signifi cantly alter many aspects of 
wound healing.    

 The two populations that tend to have complications 
with wound healing are the elderly and individuals 
with diabetes.   

  10. All patients treated for any type of open wound should 
be seen by a physician and preventively treated for the 
disease tetanus, commonly called lockjaw. Tetanus is an 
acute, often fatal, infectious disease caused by the anaer-
obic, spore-forming bacillus  Clostridium tetani,  an agent 
that most often enters the body through a contaminated 
wound. Tetanus shots are typically effective for a 10-
year period.     

 Case 2   

  1. Daniel is an elderly man who is awake and alert with a 
palpable radial pulse but cutaneous signs of shock. He 
has a potentially serious injury to his lower legs, and 
he has been trapped under a heavy load for approxi-
mately 6 hours. Daniel deserves to be treated as a criti-
cal trauma (sick) patient.   

  2. Daniel has a crush injury. Because of the length of time 
that his legs have been trapped under a heavy load, he 
has the potential to be suffering from crush syndrome. 
If the volunteers lift the load before you and your part-
ner are prepared to care for Daniel, he could bleed to 
death (the weight removed from his legs can release the 
tamponade that the load is offering), and if Daniel is not 
pretreated appropriately, he could also suffer the effects 
of crush syndrome.   

  3. Crush syndrome tends to occur when skeletal muscle is 
exposed to extreme pressure for an extended period of 
time. The shortest time documented for crush syndrome 
to occur is 4 hours. 6  The constant pressure that the skel-
etal muscle is exposed to results in minimal if any per-
fusion into the crushed tissues. As a result, the tissue 
becomes ischemic and eventually necrotic. This leads 
to a condition called rhabdomyolysis, which can lead 
to complications such as disseminated intravascular 
coagulopathy (DIC) and acute renal failure (ARF). 
  When the crushing load is released, blood reper-
fuses the damaged or dead tissue, and a number of 
harmful substances (by-products of cell death) are 

released into the bloodstream. The harmful substances 
include myoglobin, potassium, phosphate, lactic acid, 
and uric acid. These substances can have a profound 
effect on the heart, liver, and kidneys. They can result 
in life-threatening dysrhythmias (from excessive potas-
sium levels), hypovolemic shock, metabolic acidosis 
(from the release of lactic and uric acid from necrotic 
tissue), acute myoglobinuric renal failure (due to the 
kidney’s inability to clear the buildup of myoglobin that 
exists as a result of muscle tissue death), and perhaps 
compartment syndrome (due to swelling or bleeding 
into the inelastic fascia found with skeletal muscle). 7  
Death can occur rapidly in these patients.   

  4. All treatments prior to the release of a patient suspected 
of experiencing crush syndrome should be based on 
local policies and protocols. The following treatments 
are possibilities for treating crush syndrome:  

•  High-fl ow oxygen (to keep oxygen saturation high)   

•  ECG monitoring (to be aware of any arrhythmias that 
may develop)   

•  Two large-bore IVs established (fl uid administration 
tends to help decrease the development of myoglo-
binuric renal failure) using an approved IV solution, 
typically isotonic or hypertonic solutions   

•  Sodium bicarbonate (keeps myoglobin in the circula-
tion and helps prevent hyperkalemia)   

•  Calcium chloride administration (to correct hypocal-
cemia and to help manage hyperkalemia, which 
shifts potassium into cells)   

•  Nebulized albuterol (to help manage hyperkalemia, 
which shifts potassium back into cells)   

•  D50 and insulin (as insulin transports dextrose into 
the cell, it pulls potassium with it)   

•  Analgesics (for the management of pain: follow local 
protocols and beware of hypotension)   

•  Lasix (offers some renal vasodilation, decreases oxy-
gen demand by the kidneys, and increases renal 
intratubular fl ow)      

  5. Daniel is taking Plavix, digoxin, and atenolol.  

•   Plavix  (clopidogrel) hinders platelet aggregation by 
inhibiting the binding of adenosine diphosphate 
(ADP) to its platelet receptor, impeding ADP-medi-
ated activation and subsequent platelet aggregation. 
Plavix irreversibly modifi es the platelet ADP recep-
tor. The main concern is bleeding control. With this 
specifi c medication, platelet aggregation will not 
return to normal for 5 days after the medication has 
been discontinued.   

•   Digoxin  inhibits sodium potassium–activated ATP, 
causing an increased movement of calcium from the 
extracellular to the intracellular environment. The 
net result is an increase in cardiac contractile force. 
Digoxin also acts on the CNS to enhance vagal tone, 
resulting in a slowing of conduction of electrical 
impulses through the sinoatrial (SA) and atrioven-
tricular (AV) nodes (slowing the heart rate) and pro-
viding an antiarrhythmic effect. The main concern 
with this medication is that, despite the increased 
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contractile force of the heart, the slowing of the con-
duction through the SA and AV nodes will make it 
diffi cult for the heart to compensate for shock if hem-
orrhage is severe or cannot be controlled due to the 
fact that Daniel is taking a medication that will inter-
fere with his ability to form clots.   

•   Atenolol  is a beta-blocker that selectively blocks 
beta adrenergic receptors; decreases cardiac output, 
 peripheral resistance, and cardiac oxygen consump-
tion; and depresses renin secretion. The main  concern 
with this medication in relation to Daniel’s situation 
is that it lowers blood pressure (by decreasing cardiac 
output), which can prove to be a detriment if hemor-
rhagic shock becomes a factor. The other concern 
regarding this medication is that it has a propensity 
to slow the heart rate, which can be problematic 
when it comes to the body’s physiological attempts 
to compensate for shock (the heart rate will not be 
able to increase).      

  6. Daniel has severe degloving injuries to both of his lower 
extremities. There is exposure of bone, muscle, fascia, 
etc. The left lower extremity is degloved from above the 
knee (on the dorsal aspect of the leg) to several inches 
above the left ankle. The right lower extremity is 
degloved from the medial aspect of the lower leg, half-
way between the ankle and the knee, to the dorsal 
aspect of the foot just above the point where the toes 
meet the foot. The injury extends medially to the area 
of the Achilles tendon.   

  7. The degloved tissue may have accumulated in one area, 
or it may have been placed back over the bone and  muscle. 
In any case, bleeding control is the top priority at this 
point. Because the degloving injury is to the legs, it is 
easier to dress the wounds and elevate them. Large, 
saline-moistened trauma dressings can be placed around 
the exposed bone, muscle, and tissue so that the dress-
ings do not stick and create further bleeding when they 
are removed, and so the muscle, bone, and tissue do not 
dry out. Roller bandages or elastic bandages can then be 
applied from distal to proximal. The legs can be splinted 
with whatever leg splinting device is available (if the 
patient has signifi cant bleeding from the injuries to the 
legs, air splints may not only prevent movement and 
decrease bleeding in that manner, but they may also act 
to help tamponade the bleeding). No matter what type 
of splint you use, make sure that you assess motion, 
sensation, and perfusion prior to and upon completion 
of placing splints and frequently during your transport. 
Another device that can be considered to help splint and 
stop bleeding, if approved for use in your EMS system, 
is the use of the pneumatic anti-shock garment (PASG). 
Do not hesitate to contact medical control for consulta-
tion if you have any questions about applying the PASG 
or if you need guidance for the treatment of a patient 
with crush syndrome. Elevation of the extremities above 
the level of the heart will also help control the bleeding. 
Because of Daniel’s age, and the fact that he has already 
been placed on a backboard, it would be adventitious to 
place him in c-spine precautions (the pain to the lower 
extremities is a signifi cant distracting injury).   

  8. All care, other than that for life-threatening conditions 
(e.g., airway management for an unstable airway), should 
take place in the ambulance on the way to the trauma 
center.      

 Test Yourself   

  1. Hypoxia is a barrier to wound healing because oxygen 
is needed for effective blood clotting and collagen syn-
thesis. Use of steroids also inhibits healing because 
 steroids inhibit the infl ammatory phase. Diabetes is a 
barrier to healing, because uncontrolled diabetes results 
in reduced infl ammation, angiogenesis, and collagen 
synthesis. Other barriers to healing include infection, 
aging, and poor nutrition.   

  2. d 

 A crush injury is defi ned as a mechanism of injury in 
which skeletal muscle, as well as the overlying skin, 
subcutaneous tissue, and associated structures such as 
bones, nerves, and blood vessels are locally compressed 
by high-pressure forces. For crush syndrome to occur, 
the skeletal muscle must be exposed to high-pressure 
crushing forces for an extended period of time. The 
shortest time documented for crush syndrome to occur 
is 4 hours. Rhabdomyolysis is a potential complication 
from crush syndrome. An avulsion is an open wound, 
and external bleeding would be evident.   

  3. d 

 The lower leg and forearm are the most common loca-
tions for compartment syndrome to develop. Pain with 
passive range of motion of the fi ngers or toes is thought 
to be the most sensitive early sign.   

  4. a 

 An immediate surgical procedure, called a fasciotomy 
is indicated to avoid permanent injury from compart-
ment syndrome. This procedure is not performed by 
paramedics, so recognition of the problem and rapid 
transport are appropriate treatments.   

  5. b 

 An occlusive dressing is a nonporous dressing (often 
plastic) placed directly over a wound to prevent air from 
entering the wound. It may or may not be clear in color. 
Using a sterile surface for the dressing is optimal. The 
inner portion of the package from a sterile trauma pad 
or large sterile dressing is a good source for this type of 
material.   

  6. Protection from the outside environment and infection, 
prevention of water loss, temperature regulation, and 
self-repair are the most important functions of the skin.  

  The skin is the largest, thinnest, and one of the most 
important organs of the body. Along with nails, sweat 
glands, and sebaceous glands, the skin makes up the 
integumentary system. The skin also synthesizes vitamin 
D. Emotional well-being, including one’s response to the 
daily stresses of life, is also refl ected in the skin.  

  7. When treating lacerations of the arms or legs, splinting the 
limb will reduce movement and prevent re-bleeding. Make 
sure you maintain direct pressure for a long enough period 
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of time to prevent re-bleeding. Remove dressings carefully, 
particularly adherent, absorbent, or dry dressings. 

 Re-bleeding is when bleeding starts again following ini-
tial control attempts. This can happen when the patient 
moves and the clot controlling the hemorrhage is dis-
rupted, when direct pressure is not applied for a long 
enough period of time, or when bandages are removed.   

  8. d 

 Class II hemorrhage corresponds to an estimated 
15%–30% blood volume loss with clinical manifesta-
tions of sustained tachycardia, decreased pulse pres-
sure, restlessness, and anxiety. While young, healthy 
patients can tolerate blood loss of up to 25%–30%, or 
1,500 mL, when treated with crystalloid solutions, older 
patients and patients with chronic illness such as car-
diac diseases may not tolerate similar blood loss with-
out cardiac or neurological decompensation.   

  9. b 

 With high-priority patients, transportation should never 
be delayed for dressing and bandaging wounds; how-
ever, initial attempts to control bleeding must be started 
prior to moving the patient from the scene. Do not delay 
transporting the patient if access to the limb is delayed. 
Have a second crew transport the amputated limb in 
another unit to the trauma center.   

  10. a 

 If direct pressure alone is not suffi cient to control the 
hemorrhage, simple elevation of the wound above the 
level of the heart in addition to direct pressure will help 
slow bleeding.   

  11. b 

 Keep the amputated part clean. The amputated limb 
should be wrapped in a sterile dressing moistened with 
sterile saline, placed in a plastic bag, and put on ice. An 
ice pack works best. If real ice must be used, the limb 
should not come into direct contact with the ice or 
water. Never use dry ice as this can lead to freezing.   

  12. Maintaining an open airway is your primary responsi-
bility. Lacerations to the neck should be considered life 

threatening. Bleeding control of a neck laceration needs 
to be handled carefully because too much pressure 
applied to the neck can lead to interruption of blood 
fl ow to the brain or stimulation of the vagus nerve. An 
occlusive dressing should be placed over the laceration 
to prevent an air embolism. 

 Facial and neck trauma may distort physical features 
and landmarks for intubation. Cervical in-line stabiliza-
tion or immobilization must be maintained throughout 
the prehospital phase of care for trauma patients with 
suspected spinal injury. Neck lacerations often require 
exploration in the operating room, and patients with 
this type of injury should be transported to an appropri-
ate trauma center.   

  13. Proliferation 

 The proliferation phase spans 4 to 12 days, depending 
upon the severity, size, and depth of the wound. During 
this phase, tissue continuity is reestablished. Fibroblasts 
and endothelial cells infi ltrate the healing wound.   

  14. False 

 Hair and hair follicles, sweat glands, sebaceous (oil) 
glands, sensory nerves, muscles, and pressure receptors 
are located in the dermis. Subcutaneous tissue, also 
called the hypodermis, lies directly under the dermis. 
Its extensive network of blood vessels makes it an ideal 
route for medication administration.   

  15. True 

 Abrasions are the rubbing away of the skin through a 
mechanical process. This wound is the result of friction 
against exposed skin (i.e., sliding along concrete after 
falling from a bicycle). If there is any bleeding associ-
ated with this wound, it will be capillary bleeding 
(small droplets of blood are formed). There is usually 
considerable pain with this type of injury and a high 
risk for infection. The pain results from the nerve end-
ings being exposed to the air, and the infection risk is 
from the protective surface of the skin having been 
scraped away, exposing open blood vessels, and from 
debris being ground into the wound.                    
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Burn Trauma

Are You Ready?
You and your crew arrive at a shed that is engulfed in 
fl ames. As you step down from your engine, a police 
offi cer runs from across the street and directs you to 
a smoldering mass on the ground near the building. 
What looks like a pile of smoking clothing is, in fact, 
a young man. He is moaning as you approach.

 1. What are your fi rst priorities for this incident?

 2. What are your fi rst actions in the management of 
this patient?

Active Learning

 1. How Much BSA?

Using Figure 26-1 and the rule of nines (Fig-
ure 26-4 in the textbook), calculate the percentage 
of body surface area (BSA) that is shaded in red—
both for an adult and a pediatric patient.

% BSA ——————————–

Adult Child

A

B

% BSA ——————————–

% BSA ——————–

% BSA ——————–

FIGURE 26-1   (Continued)
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 2. To What Degree?

For each of the photos in Figures 26-2 through 
26-5, describe the degree of the burn (i.e., fi rst, 
second, third, or deep third).

 a. FIGURE 26-2

b. FIGURE 26-3

 c. FIGURE 26-4

 d. FIGURE 26-5

 3. Volunteer Opportunity: Burn Care

If possible, arrange to visit a burn center. Take the 
opportunity to observe various processes involved 
with the postresuscitation care of the burn patient. 
Ask the burn center staff for any tips or tricks they 
may have in dealing with the emotional impact of 
severely burned victims and the steps you should 
perform in the prehospital arena to help with the 
long-term care of the patient. You can check the 
Web resources in the Connections section of this 
chapter to fi nd the nearest burn center.

You Are There: Reality-Based Cases 
Case 1 (continuation of chapter opener)

You douse the patient with water and then remove as 
much of the wet clothing as possible. Simulta neously you 
perform a primary survey that reveals the following:

C

D

E

% BSA ——————————–

% BSA ——————————–

% BSA ——————————–

% BSA ——————–

% BSA ——————–

% BSA ——————–

FIGURE 26-1 
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• Airway. You note audible stridor. There are soot 
and burns around the mouth, and the patient’s 
hair is burned.

• Breathing. The respiratory rate is fast, about 30 
times per minute. Lung sounds are diminished 
bilaterally and nearly drowned out by the stridor.

• Circulation. You can palpate peripheral pulses 
that are rapid.

• Disability. The patient is moaning and does not 
react to your voice. He is not moving any of his 
extremities.

• Exposure. You note second- and third-degree 
(partial- and full-thickness) burns on his hands, 
arms, and the front of his thorax.

 1. What interventions will you perform, based upon 
your primary survey fi ndings? What other concerns 
do you have, in addition to the burn injury?

As you prepare the patient for transport to the trauma 
center, a police offi cer comes over, asking if the patient 
is “going to make it.” He goes on to tell you that the 
shed was an illegal drug lab that law enforcement was 
monitoring when it exploded. The patient came stag-
gering out almost immediately and then collapsed on 
the ground where you found him.

 2. How does this information impact your actions 
and management approach to the patient? How 
might it impact his outcome?

Test Yourself

 1. When treating a burn victim, which step should 
be performed fi rst?

 a. Ensure that the burning process has stopped.

 b. Treat any immediate threats to life.

 c. Perform a primary survey of the patient.

 d. Undress the patient and cover with a dry, sterile 
sheet.

 2. Most deaths at the scene of a fi re are a result of

 a. smoke inhalation.

 b. direct effects of burns.

 c. increased risk of infection.

 d. carbon monoxide poisoning.

 3. In the case of chemical burns, initial decontamina-
tion is generally achieved by

 a. submersing the patient directly in water.

 b. fl ushing water over the patient.

 c. covering the patient in dry blankets.

 d. applying a counteragent to neutralize the chem-
ical.

Scenario: A 31-year-old male is injured in a meth lab 
explosion. He has second- and third-degree burns cov-
ering his back, the back of his head and neck, and both 
arms. His vital signs are BP of 70/40, HR of 139, and 
RR of 28. You cannot locate the dorsalis pedis pulse 
or medial malleolus pulse.

 4. Using the rule of nines, what percent of the patient’s 
total body surface area is burned?

 a. 40.5%

 b. 36%

 c. 27%

 d. 31.5%

 5. Which of the following would you suspect?

 a. Hypovolemia caused by another source of 
trauma

 b. Pulmonary edema caused by smoke inhalation

 c. Pulmonary edema caused by another source of 
trauma

 d. Hypovolemia caused by plasma shifting from 
the vascular system to body tissues

 6. When you transport that patient, he should be 
taken to

 a. a burn center only.

 b. a trauma center only.

 c. a trauma center, and later transferred to a burn 
center.

 d. a burn center, and later transferred to a trauma 
center.

 7. Describe the likely appearance of a superfi cial 
 partial-thickness burn.

 8. When evaluating for smoke inhalation, what signs 
should you look for?

 9. Provide at least fi ve examples of burn injuries that 
would require transportation to a burn center.
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 10. How does the treatment of chemical burns differ 
from the treatment of thermal burns? How is it 
similar?

 11. What are signs that a child’s burns may be the 
result of abuse?

 12. You should never apply ice to cool a burn.

True

False

 13. Decontamination of patients exposed to radiation 
is generally performed at specially equipped 
 facilities.

True

False

 14. It is appropriate to enter a burning building to res-
cue a patient when

 a. you have appropriate protective gear and are 
trained to do so.

 b. you can reach the patient without directly 
contacting the fi re.

 c. the fi re department has not yet arrived on the 
scene.

 d. the patient’s life is in immediate danger.

 15. According to the Baux formula for burned patients, 
the likelihood of mortality is equal to

 a. the patient’s age plus half the total body sur-
face area critically burned.

 b. half the patient’s age plus half the total body 
surface area critically burned.

 c. the patient’s age plus the total body surface 
area critically burned.

 d. half the patient’s age plus the total body sur-
face area critically burned.

Need to Know

The following represent the Key Objectives of Chap-
ter 26:

 1. Describe the relationships between the pathophys-
iology and mechanism of burn trauma with the 
typical presenting signs and symptoms of patients 
with burn trauma.

Our skin helps give us our shape, protects us from 
infection, and regulates our body temperature. 

Multiple layers of tissue combine to perform these 
functions, while being fl exible and sensitive to 
our environment. It is no wonder why disrupting 
the skin with a burn can be devastating, crippling, 
and painful.

 a. A burn is classifi ed by the depth of the injury, 
or how many layers of the skin are involved.

• First-degree burns involve the superfi cial 
layer of the skin, the epidermis.

• Second-degree burns involve the dermal layer, 
causing blisters to form at the site of injury. 
They are also called partial-thickness burns.

• Third-degree burns involve the epidermis, 
the dermis, and the layers beneath, causing 
a full-thickness injury.

• Review Table 26-1 in the textbook for more 
information about burn classifi cation.

 b. The mechanics of a burn can vary. Sources that 
cause burns include thermal, chemical, electri-
cal, and radiation.

• Thermal burns include scalds from hot water 
or other liquids, contact with high-heat 
sources, and direct fl ame. The severity of the 
burn is dependent upon the temperature of 
the heat and the length of contact time.

• Chemical burns result from the absorption, 
inhalation, ingestion, or injection of a 
chemical substance. The severity of the 
burn depends upon the concentration and 
amount of the chemical, the duration of 
contact, the depth of exposure, and the 
route of entry. The eye is particularly sensi-
tive to chemical injuries.

• Electrical burns pose an especially hazard-
ous situation. Ensure that trained personnel 
shut down the power to any wires or cables 
lying around the scene prior to your entry. 
Electricity, like water, will always fl ow 
through routes of least resistance. In the 
body that means the nervous system tissue, 
blood vessels, and muscles are especially 
vulnerable to electrical burns. This implies 
that while surface burns due to contact with 
electricity may appear small and isolated, 
you must suspect that greater injuries may 
exist under the skin.

• Exposure to large doses of ionizing radiation 
(gamma or beta) can cause burns similar to 
the other mechanisms. Like electricity, scene 
safety is paramount, and appropriate protec-
tive equipment and training are required to 
remove patients from hazardous environ-
ments and, if necessary, decontaminate them 
prior to transport.



312 Part 3 Trauma

• Systemic infl ammatory response syndrome 
(SIRS) can occur if the burn is severe enough 
to cause blood plasma to leak out of the cap-
illary beds. The shift of fl uid disturbs the 
homeostatic balance of the blood and tissues, 
increasing the workload of many organ sys-
tems, especially the metabolic,  cardiovascular, 
and coagulation systems. In later stages blood 
pressure falls as the volume in the vasculature 
is reduced by the third spacing effect.

 2. Identify the key signs of immediate life-threatening 
burn trauma.

You may have realized that, after reading the chap-
ter in the textbook, burns generally do not kill a 
patient immediately. It may take some time for the 
body to succumb to even the worst burns. How-
ever, any involvement to the airway by the burn 
mechanism will pose an immediate threat to life. 
In addition, compromise of the respiratory system 
through smoke and other toxic gas inhalation will 
pose an immediate threat as well.
 Keep these conditions in mind as you perform 
the primary survey. Look for signs of soot and burns 
around and in the mouth and nose. Be especially 
alert for signs of any swelling to the upper airway; 
stridor, hoarseness, and drooling are all signs of pos-
sible impending closure of the airway. Inhalation 
signs and symptoms include dyspnea, coughing, 
restlessness, sputum production, and wheezing.

 3. Evaluate and appropriately manage different types 
of burn injuries.

There are a few general principles to adhere to in 
managing burns:

 a. The mechanisms that cause burns can also 
cause severe injury or death to the rescuer. 
Be safe! Be properly trained and protected 

before attempting to rescue or resuscitate a 
burn patient.

 b. Stop the burning process before initiating treat-
ment. That includes putting out any active fi re 
on the patient, washing away chemicals with 
copious amounts of water, turning off electrical 
power, or removing the patient from a radioac-
tive environment.

 c. Because of the nature of burn mechanisms, 
assume that multisystem trauma is involved 
until proven otherwise. If your burn patient 
presents with signs and symptoms of shock, 
search aggressively for possible causes in addi-
tion to the burn itself.

 d. Always ensure the patency of the airway, the 
ability of the patient to breathe, and the circu-
latory status before managing the burn.

 e. The very old, very young, and those individuals 
with signifi cant cardiac or pulmonary histories 
are very susceptible to the effects of burns.

Intravenous fl uid therapy is indicated for adults 
with burns greater than 18%–20% of total body 
surface area (TBSA) and children with burns 
involving more than 12%–15% of TBSA. Fluid 
administration of Ringer’s lactate will range from 
120 cc/h in young children to 500 cc/h in an 
adult.
 Pain management should be considered, 
especially in the absence of major system trauma. 
Narcotics should be given in small amounts 
often, to help avoid respiratory depression.
 Transportation to a burn center is preferred in 
cases in which there are no other mechanisms 
that suggest multisystem trauma. Box 26-6 in the 
textbook lists the referral criteria for burn center 
transport.

Need to Do

The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:

Skill Name 
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Endotracheal Intubation 7 – Appendix A and DVD 7 – Chapter 12 and DVD

Rapid Sequence Intubation 13 – Appendix A and DVD 13 – Chapter 12 and DVD

Needle Cricothyroidotomy 19 – Appendix A and DVD 19 – Chapter 12 and DVD

Burn Percentage Estimation 78 – DVD N/A
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Connections

Refer to the textbook for additional background 
information related to this chapter. Suggested 
chapters include Chapter 7, Anatomy Overview; 
Chapter 9, Safety and Scene Size-Up; Chap-
ter 12, Airway Management, Ventilation, and 
Oxygenation; Chapter 13, Shock Overview; 
Chapter 14, Patient Assessment; and Chapter 
18, Mechanism of Injury.

The American Burn Association (ABA) is dedi-
cated to improving the lives of individuals affected 
by burn injury through patient care, education, 
research, and advocacy.1 The ABA sponsors an 
educational program named Advanced Burn Life 
Support (ABLS). There are two classes, one of 
which is geared toward prehospital providers. You 
can fi nd more information on the ABA and ABLS 
at the ABA website at www.ameriburn.org.

Shriners Hospitals for Children are world renowned 
for treating pediatric patients. A listing of their 
facilities can be found at www.shrinershq.org/
Hospitals/_Hospitals_for_Children/Shriners_
Hospitals/burns.aspx.

Trauma.org is an online organization that promotes 
and disseminates the knowledge and practice 
of injury prevention and trauma care through-
out the world.2 It has a comprehensive reposi-
tory of trauma photographs that can be found at 
www.trauma.org/imagebank/imagebank.html.

Get ready to respond to your next trauma patient 
presented in Problem-Based Learning Case 4, A 
Tragic Fall.

Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.

Street Secrets

Need for Compassion Burns are perhaps some of 
the most horrifi c injuries that a paramedic must 
manage. They are visually dramatic, and the odor 
of burnt skin and hair is unforgettable. In addition, 
the pain involved with these injuries can be 
unimaginable. Be prepared to be as professional 
and compassionate as possible—your patients will 
appreciate these behaviors in their time of need.

The Drug Box

Morphine sulfate: Burns can be extremely painful, 
which can drive up metabolism in the critically injured 

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

patient. Local protocols may allow the use of a nar-
cotic such as morphine sulfate if the burn is uncom-
plicated by a trauma mechanism. Carefully observe 
the patient’s respiratory effort as the medication is 
being administered, often in large amounts.

Succinylcholine: A common paralytic used in 
 medication-assisted intubation procedures. However, 
its use is contraindicated in the severely burned patient, 
due to the risk of hyperkalemia. It appears that the 
peak risk period is 7–10 days after the injury. The large 
areas of tissue destruction may predispose the patient 
to release dangerously high amounts of potassium into 
the bloodstream upon succinylcholine administration, 
which may cause sudden cardiac arrest.
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Answers

Are You Ready?

 1. Your own safety is paramount. The mechanisms 
that cause a burn have great potential to harm the 
rescuer as well. Be sure to take appropriate precau-
tions and be properly trained for these types of inci-
dents.

 2. The burning process needs to be abated immediately. 
Cooling the smoldering clothes with water for up to 
1 minute is appropriate. Afterward, or simultane-
ously, conduct a primary survey to determine if there 
are any threats to the airway patency, breathing abil-
ity, or circulatory status and treat them. Try to deter-
mine if the mechanism that caused the fi re, such as 
an explosion, may have also caused additional inju-
ries. You will also need to begin the process of con-
serving body temperature, since the air exposure, 
coupled with any wet clothing, will lower the patient’s 
body temperature.

Active Learning

 1.

Adult Child

A  front leg    back leg  

4.5   4.5   9%

 front leg    back leg   

4   4   8%

B Front arm   4%–5% Front arm   9%

(Continued)
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Adult Child

C Area equivalent to about 

half of posterior thorax   

9%

Area equivalent to about 

half of posterior thorax   

9%

D Front of both arms   

anterior thorax   10   

9   19%

Front of both arms    

anterior thorax   18   9   

27%

E Front of both legs   

back of both legs   

posterior thorax   both 

hands   18   18   9   

2   47%

Front of both legs   back 

of both legs    posterior 

thorax   both hands   16.5   

16.5   9   6   48%

 2.

 a. Second-degree burn (from oven cleaner chemical)

 b. Second-degree and deep third-degree burns (patient’s 
hand was held down on a campfi re)

 c. Second-degree burns (from sodium hydroxide expo-
sure following an industrial explosion)

 d. Second- and third-degree burns (from contact with 
a 7,200-volt line)

You Are There: Reality-Based Cases

Case 1

 1. This patient clearly has suffered an insult to his airway 
and breathing ability. It requires an aggressive approach 
to circumvent the signs of impending airway closure 
secondary to soft tissue swelling. This may include 
intubation, perhaps with the assistance of a paralytic 
agent such as succinylcholine or a non-defasciculating 
agent such as vecuronium after induction. If oral entry 
is not possible, a  needle cricothyroidotomy may be 
required to preserve the airway. With the amount of 
burn damage to the body (36%), chances are high that 
there may be additional injuries underneath. Your pri-
mary survey should check for the presence of tension 
pneumothorax, hemothorax, and other possible sources 
of bleeding.

 2. The suspected presence of an illegal drug manufacturing 
site adds signifi cant worry. First, there may be chemical 
containers still burning in the building that could 
explode and cause further damage. You may need to 
relocate your patient to a safer location. Second, the 
patient may have experienced signifi cant forces when 
the explosion occurred. Third, there may have been 
toxic gases that the patient inhaled or chemicals he may 
have absorbed through the skin to complicate his ther-
mal burns. You will need to assess the patient carefully 
for signs of these possibilities and document accord-
ingly. As you read in the text, victims of clandestine 
drug lab fi res are at greater risk for death because of 
exposure to atypical fl ammables such as white phospho-
rus, inhaling toxic by-products such as ammonia, and 
preexisting use of the drug, which increases metabolic 
demands of the body.

Test Yourself

 1. a

Once the patient is presented to your team for treatment, 
fi rst stop the burning process by putting water on smol-
dering clothing. Work quickly so you do not chill the 
patient. All the other steps are performed after the burn-
ing has stopped.

 2. a

The majority of deaths from fi re are due to smoke inhala-
tion. Of fi re deaths on the scene, 50%–60% are secondary 
to inhalation injury.

 3. b

A large amount of water fl ushed over the patient is 
still the mainstay of initial decontamination. White 
phosphorus is the only chemical for which direct 
immersion (soaking) in water is recommended as the 
initial treatment. Blankets are used after the decon-
tamination process to preserve body heat.

 4. a

According to the rule of nines, the back is 18% total 
BSA, the back of the head and neck is 4.5%, and the 
arms are 18% (9% each).

 5. a

Because vital signs should be near normal at this stage 
of the injury, patients with signs of hypovolemic shock 
immediately after being burned are that way because of 
blood volume loss. Depending upon the cause of the 
burn, other traumatic injuries should be suspected and 
searched for during the trauma patient assessment. 
Symptoms of pulmonary edema include diffi culty breath-
ing, coughing up blood, excessive sweating, anxiety, and 
pale skin. They do not generally include tachycardia, 
absent peripheral pulses in non-burned extremities, or 
lower blood pressure.

 6. c

The hypervolemia indicates another source of trauma, 
and the TBSA justifi es bringing the patient to a burn 
center. Patients with both burns and major trauma 
should go to the trauma center fi rst and then be trans-
ferred to a burn center once the trauma is stabilized.

 7. Superfi cial partial-thickness burns are pink or red, blis-
tered, and painful. They are edematous and elastic, and 
they will blanch (turn white) when pressure is applied 
to the skin. Hair does not pull out easily.

 8. When evaluating for smoke inhalation, think about the 
following: stridor, increasing hoarseness, drooling, burns 
occurring in a closed structure or vehicle (smoke), inha-
lation injuries caused by steam (thermal airway trauma), 
and inhalation injuries involving chemicals. Signs and 
symptoms of possible inhalation injury include: com-
plaints of dyspnea; facial burns; singed hair, eyebrows, 
and nasal hair; soot present in the airway and sputum; 
coughing; wheezing; episode of unconsciousness related 
to the event; burns in the mouth; and unexplained anx-
iety and restlessness (assume hypoxia).
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 9. Any fi ve of the following:

• Partial-thickness and full-thickness burns totaling 
greater than 10% TBSA in patients under 10 or over 
50 years of age.

• Partial-thickness and full-thickness burns totaling 
greater than 20% TBSA in other age groups (those 
between ages 10 and 50).

• Partial-thickness and full-thickness burns involving 
the face, hands, feet, genitalia, perineum, or major 
joints.

• Full-thickness burns greater than 5% TBSA in any 
age group.

• Electrical burns, including lightning injury.

• Chemical burns.

• Inhalation injury.

• Burn injury in patients with preexisting medical dis-
orders that could complicate management, prolong 
the recovery period, or affect mortality.

• Any burn with concomitant trauma (e.g., fractures) in 
which the burn injury poses the greatest risk of mor-
bidity or mortality. If the trauma poses the greater 
immediate risk, the patient may be treated initially 
in a trauma center until stable before being trans-
ferred to a burn center.

• Burn injury in children admitted to a hospital with-
out qualifi ed personnel or equipment for pediatric 
care.

• Burn injury in patients requiring special social, emo-
tional, and/or long-term rehabilitative support, 
including cases involving suspected child abuse.

 10. Decontamination is an important part of treating chemical 
burns. Clothing should always be assumed to be contam-
inated and a threat to prehospital providers and receiving 

medical facility staff, so it must be immediately removed. 
A large amount of water fl ushed over the patient is still 
the mainstay of initial decontamination. After decontam-
ination, the burn should be treated as any other burn 
would be, by fi rst monitoring and treating any threats to 
airway, breathing, and circulation and then treating the 
burn with the application of dry sterile dressings.

 11. Child abuse should be suspected in children with mul-
tiple burns or bizarre descriptions of events. Reports of 
falling into a hot bathtub are suspicious, especially if 
there are no burns to the chest or head (children are top 
heavy) or the child is too young and unable to walk.

 12. True

Never apply ice to cool a burn. Frostbite can occur too 
easily to injured tissue.

 13. False

Most radiation control measures, such as decontamina-
tion, covering wounds, and removing clothing, will be 
performed on the scene. The decontaminated patient will 
then be transferred to the ambulance and transported.

 14. a

Even if the patient is seriously injured, it is not appro-
priate to endanger yourself or members of your crew 
trying to rescue a patient from a burning environment 
unless you have the appropriate protective clothing and 
gear and are trained to do so.

 15. c

The Baux score is a rule of thumb that calculates mortal-
ity by adding the patient’s age to the percentage of body 
surface area burned. Certainly this score should never 
be used as a tool to determine whether or not to with-
hold treatment, but it may help paramedics better 
understand the severity of what they are dealing with.



     Problem-Based Learning Case 4 
 A Tragic Fall   

 Part I: The Case       

 Dispatch and Scene Size-Up 

 As you and your partner are sitting down to eat lunch 
with the engine crew at your station, the alarm that 
has so frequently interrupted your meals goes off. 
You silently hope that the run is going to be for the 
engine, but the call is for you and the engine company 
closest to Broadmoor University. The loudspeaker 
screeches, “Medic 4, Engine 56 . . . Respond for a fall 
at the university’s Drama Department, 1234 56th Ave; 
cross streets are Blakemore Street and University Drive. 
The time is 12:14 hours.” 

  You arrive on scene simultaneously with the 
fi re department EMTs. You load a backboard and all 
your equipment onto the gurney and make your way 
toward the front door. As you enter the building and 
head up the stairs, you see a young female lying on 
the stairway landing. A tall ladder is lying on its 
side in the stairwell, partially blocking access to the 
patient. Posters and other papers are strewn about. 
The patient appears unconscious and has agonal res-
pirations.   

 1.  What is your general impression of the scene and 
of the patient? Do you have any safety concerns 
about the scene?  

  

   

 The Primary Survey (Initial Assessment) 

and Initial Differentials 

 You hear the patient gasp as you kneel down to begin 
your primary survey. You can hear gurgling in the 
throat. Her breathing is slow and irregular. You fi nd a 
slow radial pulse. A sternal rub produces no response 
from the patient.   There is a laceration at the left tem-
poral side of the patient’s head. It is bleeding, but not 
profusely.   

 2.  What condition(s) could explain the primary  survey 
fi ndings? How will you manage these  fi ndings, and 
when will you begin your treatment? Do you treat 
the bleeding from the laceration now?   What is the 
patient’s GCS score?

    

 History and Physical Exam (Secondary 

Survey and History) 

 A man runs up to the scene. He says that the patient’s 
name is Nicole. They were hanging posters announc-
ing an upcoming concert, using the ladder to get higher 
on the walls. He was helping to stabilize the ladder as 
she climbed up. As he was positioning the ladder near 
the stairway, someone down the hall called to him, 
and he went over to talk to that person. He heard 
Nicole cry out and turned around to see her fall with 
the ladder into the stairway. He estimates that she fell 
nearly 20 feet. 

 After exposing the patient, you note that she has 
a contusion near the center of her chest. You also 
observe that her jugular veins are distended. She has 
clear lung sounds. As you palpate the back of Nicole’s 
head, you can feel that it is soft. Your gloved hand is 
now bloody.  

 3.  Based upon the description of the incident, what 
injuries did Nicole suffer? What other information 
will you need to better differentiate your suspi-
cions? Of the injuries you identifi ed, which one 
should you focus on fi rst?  
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 Field Impression(s) and Formulation 

of Treatment Plan 

 As you continue to assess the patient you discover:   

 Blood pressure: 70/60   

 Heart rate: 42   

 Respiratory rate: 6   

 Oxygen saturation: 86% on room air   

 Pupils: right: 3 mm and reactive; left: 9 mm and non-
reactive    

  4.  At this point, has your impression of the patient 
changed? What is the most appropriate treatment 
for the patient at this time? How did you come to 
your conclusion regarding the prioritization of 
treatment for the patient? Are there any consider-
ations regarding the initial treatment that could 
negatively affect the patient? If so, how will you 
address these issues? What is the patient’s mean 
arterial pressure (MAP)? What is cerebral perfusion 
pressure (CPP), and why would it be important to 
know the CPP of this patient?  

  

   

 Transportation and Ongoing Care 

 Your patient is now in the back of the ambulance. 
Your transport time to the regional trauma center is 
30 minutes by ground once you are en route. The cen-
ter’s medical helicopter is already in the air and head-
ing to your destination. The fi re lieutenant reports that 
it will arrive within the next 7–10 minutes. 

 You note that the patient’s body begins to stiffen. A 
few seconds later, the patient begins to spasm rhythmi-
cally. Vomit and blood begin to fl ow out of her mouth.  

  5.  Should you utilize the helicopter or the ground 
ambulance to transport Nicole? What is the status 
of the patient’s airway? Describe how you would 
control and manage this situation.  

  

   

 Transfer of Care, Follow-up, and Outcome 

 At the medical center you transfer the care of the 
patient to the trauma team. A baseline assessment is 
performed, yielding the following results:  

 GCS: 4   

 BP: 92/78 

HR: 96 and regular   

 RR: Controlled manually at 10 breaths per minute   

     ECG: Sinus rhythm    

 Partial lab results include:  

 CBC  

  Hemoglobin: 14 g/dL   

  Hematocrit: 38%   

  PCO 2 : 26 mm Hg      

 Glucose: 106 mg/dL   

 BUN: 27 mg/dL   

 Creatinine: 0.5 mg/dL     

  6.  How do these lab values coincide with Nicole’s 
condition and your management? How does her 
MAP compare to the fi eld measurement? How 
does that relate to your patient’s condition?  

  

   

 Long-Term Outlook 

 On the morning of your next workday you transport 
a trauma patient to the trauma center. While you are 
there, you go to the ICU to check on the patient from 
the university. As you approach the patient’s room 
you notice that there is a technician in the room 
performing an electroencephalogram (EEG). The 
charge nurse sees that you are approaching the room 
and greets you. She informs you that the patient had 
a severe epidural bleed, and the CT scan showed 
herniation of her brain stem. The patient had a peri-
cardiocentesis in the ED and underwent a  craniotomy. 
The patient experienced decerebrate posturing after 
she was admitted to the ICU. The patient has no 
respiratory effort and continues to be hypotensive, 
despite the use of high-dose vasopressors. Her family 
has been at the hospital since the incident, and the 
trauma surgeons have explained to them that her 
prognosis is extremely poor. The doctors and the 
family are discussing the possibility of organ har-
vesting.   

  7.  Is the patient a good candidate for organ dona-
tion? Why or why not? What are the criteria for 
organ donation? How does organ donation pertain 
to your practice?  
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 Part II: Debriefing  

 Responses to Part I questions:  
  1. Did you consider the following questions as they 

relate to the primary survey:  

•  Is the patient really unresponsive?   

•  Does the patient have a patent airway?   

•  Is the patient breathing adequately?   

•  Does the patient have a pulse?    
   The stairway landing looks narrow, which can 

present an extrication challenge. In addition to 
scene safety issues (Did she fall? Why did she 
fall?), did you consider ergonomic issues for your-
self and other members of the team?   

  2. Nicole’s condition is very serious. The primary 
survey reveals instability to her airway and breath-
ing status. It is essential that these conditions are 
reversed as quickly as possible. Given the situa-
tion, will bandaging the head injury be helpful at 
this point?   

  3. Based on the described mechanism of injury, there 
is a strong possibility that your patient has both 
chest and head injuries. A closer survey of these 
areas will provide you with additional information 
to confi rm your suspicions. (Do not neglect other 
major areas, though—you have learned that occult 
bleeding can easily happen in the abdominal cav-
ity.) Assuming that Nicole has both of these injury 
patterns, which one is most life threatening? What 
other specifi c information do you need to help you 
develop a treatment plan?   

  4. At this point, you are faced with the task of deter-
mining the extent of the patient’s injuries and 
how you are going to address them. Because the 
patient has more than one life-threatening condi-
tion, it is imperative that you prioritize your 
treatments in a manner that will not negatively 
affect the patient’s overall condition. Treatment 
of some conditions may not be in your scope of 
practice; thus some treatment decisions may be 
made for you.   

  5. Many EMS systems have local policies and proto-
cols to help guide EMS providers in making deci-
sions about the utilization of air medical transport. 
There is controversy about the risk versus benefi t 
of air ambulances, and it will be important for you 
as a health-care professional to make a rational 
decision about the transport method of your 
patient.   

  6. Did you research the lab values? They can provide 
you with some valuable feedback as to the patient’s 
baseline physiological status. Look carefully at the 
amount of carbon dioxide (how were your 
 ventilations?), the blood urea nitrogen (BUN) and 
creatinine levels (what do they suggest about the 

kidneys’ perfusion status?), and the glucose level 
(why would you want to know about this in a 
patient with altered mental status?).   

  7. It is upsetting when a young adult experiences 
such a devastating injury. However, in death might 
come life: because of Nicole’s overall health, her 
organs are probably in excellent shape to be har-
vested by a donor team. Her low perfusion status 
may be a challenge that needs close monitoring.       

 Part III: Case Discussion  

 The prehospital management of trauma is the ultimate 
race against time. The ability of the critically injured 
patient to survive well after the insult is strongly 
related to the amount of time it takes for the patient 
to reach defi nitive surgical treatment. Balancing this 
urgency are the needs to accurately identify and 
reverse life-threatening conditions and the ability to 
protect the patient from further harm. Meeting all 
these requirements takes a well-practiced, consistent 
approach to assessment and treatment. 

 Begin with an accurate scene size-up. It appears 
that there has been a fall. Based on the ladder type, it 
would seem likely that it was set up at the top of the 
stairs above the landing. If true, assuming the worst-
case scenario in which the patient was standing at the 
top of the ladder, the combined height of the fall is 
signifi cant. 

 Ensure that the scene is safe for you and the team. 
Look above you as well as around you. However 
remote, check to see if there is a violent mechanism 
associated with this fall—did someone push the lad-
der over? Size up your working area. It appears to be 
narrow and tight where the patient landed—you will 
want to be very conscious of your own body  ergonomics 
when lifting and moving this patient out of the area. 

 The primary survey identifi es critical problems. 
The patient appears to have a very low GCS score and 
is unresponsive even to pain, which signals the loss 
of a spontaneous gag refl ex. The airway is not patent 
and requires immediate intervention of suctioning and 
the placement of an oral airway. Simultaneous manual 
stabilization of the head and neck is needed to protect 
the cervical spine from any further harm. The respira-
tory effort is too slow to be considered adequate, even 
for a young patient. Supplemental oxygen will not be 
enough—assisting her respiratory effort with a bag-
mask will be needed. Her slow radial pulse is another 
source of concern. It may be an ominous sign of 
impending failure and cardiac arrest. Based on these 
fi ndings of the primary survey, it is imperative that 
you safely begin moving her to the hospital as quickly 
as possible. Dressing the scalp laceration will not be 
helpful at this point— putting down some 4   4s or a 
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trauma dressing to absorb some of the blood may be 
helpful in minimizing contamination, but speed is 
now of the essence. The recorded hypotension may be 
indicative of blood loss, but it doesn’t appear to be 
from the scalp. 

 There is a contusion to the patient’s chest, which 
might indicate injury beneath. However, her lung 
sounds are clear. Her jugular veins are distended, but 
she is lying supine, and observable neck veins are 
expected. The head injury is clearly of greatest con-
cern, meaning that careful control of ventilation is a 
must. The unequal pupils and subsequent seizure are 
indicative of a herniating brain. The hypotension may 
be a terminal sign of total respiratory failure. There 
needs to be a two-front war to keep her alive: improv-
ing blood fl ow to the brain by controlled ventilation 
and raising her blood pressure to overcome a higher 
than normal ICP. 

 The usefulness of the aircraft is probably minimal. 
The time it will take to rendezvous with the  helicopter, 
perform the landing procedure, transfer the patient 
from the ambulance to the helicopter, and perform the 
takeoff procedure will likely negate any time savings 
of the faster transit time. 

 This case has no happy ending for the patient and 
her family. However, her desire to be an organ donor 
will permit others to live better, more fulfi lling lives. 
She is an excellent candidate for donation, as a young 
and healthy individual. The biggest concern is the 
hypoperfusion state of the body and how long various 
tissues and organs can withstand that state and not be 
injured. It is yet another reason to make sure that 
blood pressure remains adequate to keep organs viable 
for harvesting.    

 Part IV: Further Learning Paths    

•  The Brain Trauma Foundation website contains 
resources that can be researched for this case. Go 
to  www.braintrauma.org/ to fi nd out more.   

•  Review Chapter 19, Hemorrhage and Hemorrhagic 
Shock, and Chapter 20, Head, Face, and Neck 
Trauma, in the textbook, for more detailed infor-
mation related to this case.          
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     Trauma Patients and 
Trauma Systems  

Are You Ready?

    Your service area covers an area of the county that has 
seen a rapid, signifi cant increase in population over the 
past 4 years. Unfortunately the road system has not kept 
up with the surge in growth, often producing slow traf-
fi c patterns during rush hour. Impatient with the traffi c, 
commuters often fi nd alternative routes to reach their 
jobs. One such road is a narrow stretch of country high-
way that winds through the hills, separating your bed-
room community from the main urban area. Your 
coworkers have nicknamed this road “Blood Alley” for 
all the crashes that have occurred there over the years. 

 At 5 a.m. the tones of your pager sound for the 
report of a multivehicle crash on that highway. Your 
response time is 15 minutes traveling at Code 3. First 
responders arriving on the scene report at least one 

 fatality from the wreck and a critical victim trapped and 
requiring extrication. There are at least two other seri-
ously injured patients, along with four or fi ve “green,” 
or low-priority, victims. 

 The Level I trauma center is 30 minutes away by 
ground transport from the crash scene. A Level II facil-
ity is 20 minutes away, in the opposite direction. Two 
other community hospitals are within 20 minutes by 
ground as well. AirCare, the air medical services pro-
vider, has been alerted to the situation by the dispatch 
center. Two other ambulances have begun traveling to 
the scene, with estimated times of arrival of 20 and 25 
minutes, respectively.  

  1. Which hospitals should receive which patients? 
Should the victims be transported by ground or by 
air? 

  

 

     

Active Learning

  1.  A Look at Trauma Systems  

 Most of the public—and even more than a few 
EMS providers—believes that their community’s 
trauma system is comprised of the ambulance ser-
vice and the hospital “trauma center.” In fact, you 
now know that a trauma system is made up of 
many components. List as many of these compo-
nents as you can.     
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that could help the patient later in the care con-
tinuum.   

  3.  Developing a Trauma System  

 If you live in an area where there is no designated 
trauma center, check out some of the resources 
listed in the Connections section of this chapter. 
There are several documents produced by the 
federal government and national organizations 
that speak to the trauma care system. As you read 
these documents, assume that you are now the 
person who is responsible for analyzing your 
local EMS system and assessing the option of 
developing a trauma system. What barriers and 
challenges would have to be overcome to create 
such a system? 

    

  4.  A Closer Look at Trauma Decision-Making  

 By now you have learned the trauma triage criteria 
explained in the textbook. Let’s apply this knowl-
edge to a few practical situations. For each of the 
presentations listed in the table below, decide 
whether the patient requires transport to a trauma 
center.                   

  2.  Volunteer Opportunity: Trauma Center      

 Is there an American College of Surgeons’ (ACS) 
designated trauma facility in your area? If so, 
make arrangements to visit with the director or 
other staff of that center. Review the criteria for 
the different levels of trauma care (I, II, and III), 
and see if you can fi nd evidence of each point 
during your visit. If you are visiting a surgical 
intensive care unit (SICU), ask the staff what 
actions you could take as the prehospital provider 

Patient Patient Presentation

Transport to Trauma 

Center? (Yes/No)

A A 45-year-old male is an unrestrained driver in a motor vehicle crash. His vehicle was 

struck on the driver’s side by another car. Damage to the patient’s car is moderate, 

with 3 inches of intrusion into the rear passenger space. The patient denies any loss 

of consciousness and is alert. He complains of neck pain, left shoulder pain, and left 

hip pain. His vital signs are HR of 92, BP of 136/84, and RR of 22.

B Same presentation as patient A, but the patient is a 71-year-old female.

C A 17-year-old female presents with possible bilateral ankle injuries after jumping from 

a balcony. The distance from the balcony to the ground is 15 feet. She is awake and 

alert and has signifi cant swelling, deformity, and pain to both ankles. She denies any 

neck or back pain. Her vital signs are HR of 86, BP of 124/84, and RR of 20.

D Same presentation as patient C, but the distance between the balcony and ground is 

18 feet.

E Same presentation as patient C, but the patient’s blood pressure is 94/76.

F A 27-year-old male has been shot. He is awake and oriented. He has a wound 

located in the left midthigh region. The mild bleeding is controlled with direct 

pressure. His vital signs are HR of 100, BP of 122/82, and RR of 24.

G Same presentation as patient F, but the wound is located in the left midtibial region.

H Same presentation as patient F, but the wounds are in the left midtibial and right 

midulnar regions.
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You Are There: Reality-Based Cases
 Case 1  (continuation of chapter opener)  

 You arrive at the scene, where the rescue lieutenant 
advises you that the extrication of the patient may take 
another 7–10 minutes. Behind him, you can see that 
the roof of the car has been cut off by the rescue crew, 
who are using hydraulic cutting tools to open the pas-
senger door. 

 You continue to sort out the patients and prepare 
them for transport. The other ambulances are arriving. 
AirCare-1 has lifted off from its hangar and has a 
7-minute estimated time of arrival to your location. 
Once in the area, it will take another 2–3 minutes to 
orbit and land the aircraft, and then another 10 minutes 
before the helicopter can lift off the scene and begin its 
10-minute fl ight to the Level I trauma center.   

  1. Does this information help to confi rm your trans-
port decision-making process? 

 Test Yourself

  1. You have arrived on the scene of a single-vehicle, 
multiple-rollover accident. The patient is standing 
outside his vehicle with a contusion and lacera-
tion to the forehead and complaining of a “sore 
neck.” The patient states that he was belted and 
was not ejected from the vehicle. The patient is 
alert and oriented ⫻ 3. You should  

  a. request that the patient sign a refusal form 
before you release him, since he is not seri-
ously injured.   

  b. perform a quick physical exam and tell the 
patient to call 9-1-1 if he feels worse after he 
arrives home.   

  c. encourage the patient to make an immediate 
appointment the following day with his family 
physician.   

  d. encourage the patient to let you take c-spine 
precautions, perform a complete trauma exam-
ination, and transport.      

  2. Who is responsible for making recommendations 
to revise practices, changing EMS protocols, and 
identifying areas for improvement?  

  a. The chief of operations   

  b. The quality improvement/quality management 
(QI/QM) committee   

  c. The company administrator   

  d. The medical director      

  3. In communities where resources are limited and 
distances to the trauma center are great, deploy-
ment of  can save valuable time.  

  a. air medical evacuation resources   

  b. rapid transport teams   

  c. medical “Go Teams”   

  d. paramedic chase vehicles      

  4. Protocols, standards of care, and 
help providers determine which patients would be 
better served at a trauma center versus a local hos-
pital.  

  a. standing orders   

  b. administrative standards   

  c. triage criteria   

  d. online consults      

  5. Patients meeting the trauma decision criteria 
should be rapidly transported to a trauma center 
with treatment  

  a. postponed until arrival at the trauma center.   

  b. performed on the scene.   

  c. continued during transport.   

  d. delayed until a trauma consult is obtained.      

  6. You have arrived at a single-vehicle MVC. As you 
approach, the vehicle’s single occupant appears 
unresponsive. You announce loudly, “Sir, don’t 
move your head. My partner is going to hold your 
head and neck still.” The patient begins mum-
bling. You notice a contusion over the patient’s 
left eye. He does not want to cooperate and is 
becoming more and more combative; you smell 
alcohol. You should suspect  

  a. a head injury with an altered level of conscious-
ness (LOC). The altered LOC and combative-
ness could be the result of the head injury. This 
is a high-priority patient who needs immediate 
transport.   

  b. a head injury and/or hypoglycemia. The 
patient will be immobilized in a KED-like 
extrication device and then transferred to a 
full backboard. While this is in progress, you 
can initiate an IV, test the patient’s blood glu-
cose level, and apply oxygen. The patient can 
then be transported to the hospital.   

  c. intoxication. However, because he may have a 
neck injury, you will apply a cervical collar, 
immobilize the patient, and transport.   

  d. an unsafe scene. Because the patient is becom-
ing combative, you will need to notify law 
enforcement for the safety of you and your 
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crew. Move everyone away from the patient 
until law enforcement arrives to avoid bystander 
and crew injury.      

  7. Why is it important to handle the patient assess-
ment of both medical and trauma patients the 
same way each time? 

 

   

  8. A recent Canadian study showed that trauma 
patients treated by EMTs with only BLS skills had 
a(n)  mortality rate when compared 
to patients treated by paramedics or physicians.  

  a. equal   

  b. lower   

  c. higher   

  d. similar      

  9. An 18-year-old male was ejected during a two-
vehicle MVC. He is pulseless and apneic, and you 
observe no apparent signs of life. The cardiac 
monitor reveals no signs of organized electrical 
activity. You should begin resuscitation.  

 True   

 False      

  10. Your patient was ejected during an MVC. He is 
unconscious, has a fl ail section to his right chest 
with decreased breath sounds, a distended and 
rigid abdomen, and a fractured right femur. Fol-
lowing your primary survey to correct all life-
threatening conditions, vital signs are BP of 
100/70, HR of 90, and shallow respirations of 20. 
To what type of center should you transport this 
patient? 

 

   

  11. A specialty medical facility located in a large 
urban area with capabilities to treat all types of 
injury and illness 24 hours a day, 7 days a week 
is known as a .   

  12. Paramedics should educate the public in injury 
prevention to reduce morbidity and mortality.  

 True   

 False      

  13. Driving under the infl uence of alcohol accounts 
for 40% of all traffi c fatalities.  

 True   

 False      

  14. While trauma is the fi fth leading cause of death 
across all age groups and has a signifi cant economic 

impact on society, it is the leading cause of death 
for people under the age of 45.  

 True   

 False      

  15. You are dispatched to a reported drive-by shoot-
ing. After law enforcement has secured the scene, 
you fi nd a single patient with a “through and 
through” gunshot wound to the left side, midcla-
vicular, approximately 3 inches above the nipple. 
The patient is conscious, cyanotic around the lips, 
and experiencing severe diffi culty breathing. For-
mulate a treatment plan for this patient. 

 

     

Need to Know

 The following represent the Key Objectives of Chap-
ter 27:  

  1. Describe the attributes of a comprehensive trauma 
system, including the different levels of care.     

 A comprehensive trauma system contains the fol-
lowing elements:  

•  A concerted effort to prevent injuries from 
occurring   

•  Easy access to emergency medical care   

•  Rapid response by the EMS system   

•  Appropriate destination to receive trauma 
patients   

•  Appropriate resources to manage trauma 
patients   
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•  Comprehensive rehabilitation services   

•  Data collection and research to improve trauma 
resuscitation processes    

 Table 27-1 in the textbook describes the various 
levels of trauma center designations. The Level I 
trauma center is capable of managing critically 
injured patients around the clock; Level II and III 
facilities have less availability and fewer resources. 
Services required by a medical facility to receive 
Level I trauma include:  

•  A specially trained surgical team   

•  In-house or on-call surgical staff   

•  Surgical critical care   

•  Support services, including a blood bank, radi-
ology, and pharmacy    

 These services are expensive to provide and must 
receive a minimum number of patients annually. 
For these reasons, Level I trauma centers are region-
ally based, covering large populations.   

  2. Explain how and when air medical transport 
should be utilized to maximize its effectiveness.     

 Need to Do 

 The following skills are explained and illustrated 
in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying 
DVD:                  

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Trauma Scoring 31 – DVD N/A

Verbal 
Communications

63 – DVD N/A

Connections 

   Review Chapter 18, Mechanism of Injury, and 
Chapter 14, Patient Assessment, in the textbook 
for assessment information critical to the trauma 
transport decision-making process.   

   Additional information about trauma systems, 
including planning information, can be found at 
the following NHTSA website:  www.nhtsa.dot.
gov/people/injury/ems/emstraumasystem03/trau-
masystem.htm . You might want to refer to this 
document as you work on the fi rst activity in the 
Active Learning section of this chapter.   

   The trauma registry is an important piece of 
the data collection puzzle. Without the ability 
to collect and analyze information about 
trauma patients, it is diffi cult to understand 
whether the trauma system is functioning 
effectively. The federal Health Resources and 
Services Administration (HRSA) has addi-
tional information about trauma registries at 
its website at  www.hrsa.gov/trauma/registries.
htm    

   The American  College of Surgeons’ Committee 
on Trauma (ACS-COT) has updated its resource 
guide for trauma patient management. Titled 
Resources for the Optimal Care of the Injured 
Patient: 2006,  this document can be purchased 
over the Web at web2.facs.org/timssnet464/
acspub/frontpage.cfm?product_class⫽trauma.   

   The International Association of Flight Para-
medics (IAFP) ( www.fl ightparamedic.org ) rep-
resents the professional interests of EMS fl ight 
personnel.   

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

 The transportation of a critically injured patient 
by helicopter can save valuable time in delivering 
the patient into the hands of a surgeon. However, 
it is not without risk and cost. The decision to 
“fl y” a patient must be made deliberately. Factors 
such as weather, time of day, and road congestion 
are as important to consider as the distance to the 
trauma center, the time it takes for a helicopter 
to arrive and land, the load time it takes to move 
the patient into the aircraft, and the time it takes 
for the helicopter to lift off the scene and arrive 
at the facility. System protocols and common-
sense judgment are needed to make a sound med-
ical decision.      
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 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Be Alert  Many EMS systems have routine 
announcements made by the communication cen-
ter regarding the receiving status of the area’s hos-
pitals, including trauma centers. Keep a mental 
note of any closures that might impact your deci-
sion-making process for trauma destination.     

 The Drug Box

 There are no specifi c drugs related to this chapter con-
tent.     

 Answers   

 Are You Ready?   

  1. This is a complex decision-making situation. You have 
many patients, an extended extrication process, and 
transport resources that will take some time to arrive. 
Preparing patients for immediate transport will be key 
to successfully getting patients to interventional care 
within the Golden Period. It is very possible that the 
Level II trauma center can receive the two seriously 
injured patients, allowing you to reserve the Level I 
trauma center resources for the critically injured patient. 
If extrication is prolonged, the air ambulance may be 
able to arrive in time to immediately transport the criti-
cal victim to the Level I center. The later-arriving ground 
units can take several of the “walking wounded” to the 
community hospitals.     

 Active Learning   

  1. Injury prevention; immediate access to care (9-1-1 system); 
an effi cient EMS response system; an appropriate trans-
port destination for immediate trauma care; a comprehen-
sive way to rehabilitate a trauma patient and return him 
or her to as normal a life as possible; the collection of 
data from trauma registries and EMS system performance 
to determine if the system is effective in reducing morbid-
ity and mortality from trauma; and ongoing research to 
refi ne the approach and care of the trauma patient.   

  3. The answer to this question will vary from one area of 
the country to another. However, factors that can limit 
the development of a trauma center include lack of 
funding, political and legislative issues, and lack of 
facilities for both the provision of care as well as data 
collection and research.   

ᔢ

ᔢ

  4. Patient A: no; patient B: yes (age); patient C: no; patient D: 
yes (distance of fall is 3 times the height of the patient); 
patient E: yes (hypotension, although it might be normal 
for her); patient F: yes (site of injury is proximal to knee); 
patient G: no; patient H: no.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. It appears that the helicopter arrival time will work well 
with the extrication time of the critical patient. The ground 
units can package the remaining patients and transport 
them to the Level II trauma center and community hospi-
tals. You will want to retriage the patients, in case there 
has been a change in their conditions. If you are in any 
doubt, develop a plan to transport the patients to a higher 
level of care. Overtriage is better than undertriage.      

 Test Yourself   

  1. d 

 Even if the patient shows only minor trauma, because 
of the mechanism of injury in addition to cervical ten-
derness he should be encouraged to accept a backboard 
and transportation to the ED.   

  2. b 

 The QI/QM committee can make recommendations to 
revise practice, change EMS protocols, identify areas for 
improvement, and suggest education programs to ensure 
the standards are met.   

  3. a 

 In some communities resources may be limited and dis-
tances to trauma centers may be great. In such communi-
ties, the deployment of air medical evacuation resources 
can save valuable time.   

  4. c 

 Prehospital guidelines, protocols, standards of care, and 
triage criteria help providers determine which patients 
would be better served at a trauma center versus the 
local hospital.   

  5. c 

 As a rule, patients meeting the trauma decision criteria 
should be rapidly transported to a trauma center with 
treatment continuing during transport.   

  6. a 

 There are many reasons why the patient could have an 
altered LOC. The head injury, however, is the most seri-
ous and requires immediate attention. All patients expe-
riencing an altered LOC require immediate transport.   

  7. Performing patient assessments the same way each time 
will ensure you do not miss an important step in the 
process. 

 For both medical and trauma patients, immediately cor-
rect any and all life-threatening conditions (airway, 
breathing, circulation, and bleeding). Next, perform a pri-
mary survey and then continue to repeatedly assess your 
patient. Assessments and reassessments are necessary to 
evaluate the patient’s condition and any interventions 
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that you may have performed. If the patient’s condition 
is worsening, then a reassessment of the patient is 
required. You may observe something missed during the 
initial assessment. You should also reevaluate your inter-
vention and stop or modify it if necessary.   

  8. b 

 Similarly, a much more recent study investigating pre-
hospital systems in Canada showed that patients cared 
for by EMTs with only BLS skills had a lower mortality 
rate than those cared for by paramedics or physicians. 
This suggests that there may be no direct increase in 
survival of trauma patients when ALS procedures are 
performed. Delay at the scene to perform procedures 
does not appear to improve survival. Therefore make 
every effort to minimize scene time. A direct correlation 
has been shown between shorter prehospital times and 
decreased mortality of trauma patients.   

  9. False 

 A recent position paper by the National Association of 
EMS Physicians proposed the following guidelines to 
use when deciding to initiate resuscitative efforts with 
trauma patients: (1) Do not attempt to resuscitate blunt 
trauma patients who are pulseless, apneic, and have no 
organized cardiac electrical activity. (2) Patients with 
penetrating trauma have a slightly higher chance of sur-
vival, even if they are pulseless, apneic, and without 
organized electrical cardiac activity; therefore, attempt 
resuscitation.   

  10. A regional Level I trauma center 

 The patient is suffering from multisystem trauma and 
should be transported to a Level I trauma center where 

his injuries can be addressed immediately. Going to a 
facility other than a Level I trauma center may require 
the patient to wait for physicians to respond from their 
homes or offi ces.   

  11. Level I trauma center 

 Level I trauma centers are frequently located in areas 
with large populations at major university medical cen-
ters. They are uniquely equipped with a large number 
of specialty services and mechanisms to care for patients 
with complex injuries and illnesses.   

  12. True 

 Injury prevention organizations have created programs 
to promote safety in daily living as well as at play. Para-
medics can make a signifi cant impact by supporting 
these programs as well as by setting a safe example for 
the public to follow.   

  13. True 

 Driving while under the infl uence of alcohol is the most 
frequent cause of fatal motor vehicle crashes.   

  14. True 

 Trauma is the leading cause of death in children and 
adults under the age of 45.   

  15. You should fi rst treat the open chest wound. Then per-
form a primary survey, place the patient on a backboard, 
put him on the cot, and transport him to a trauma cen-
ter. 

 Life-threatening conditions need to be treated immedi-
ately. All other interventions can wait until you are en 
route to a trauma center.           
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28
     Pulmonary  

 Five days after Mrs. Jones’ choking episode, you 
are called to Shady Acres to evaluate her because she 
appears to be experiencing a decreased level of con-
sciousness and respiratory distress with perioral and 
peripheral cyanosis. When you arrive, you note that 
Mrs. Jones is in moderate to severe respiratory distress 
and responds to pain by withdrawing.  

  1. Based on the preceding information, what is your 
general impression of Mrs. Jones’ condition? 

    2. What is a likely cause of Mrs. Jones’ condition? 

  

     3. List several signs and symptoms that you would 
expect to see that would support your impression 
of what is causing Mrs. Jones’ altered level of con-
sciousness and respiratory distress. 

  

     4. What are your priorities for treating Mrs. Jones? 

  

Are You Ready?
 Muriel Jones is a 72-year-old female who has been 
residing at the Shady Acres Convalescent Home for 
the past month to undergo rehabilitation after suffer-
ing a right hemisphere cerebrovascular accident. 
Mrs. Jones has left-sided hemiparesis, dysarthria, and 
dysphagia. 

 Two weeks after her admission to the long-term 
care (LTC) facility, Mrs. Jones had a choking episode 
during a meal, despite the fact that she was on a spe-
cial diet of nectar-thickened liquids and pureed foods. 
She was taken to a nearby hospital for evaluation and 
discharged with instructions to have another swallow-
ing evaluation by an occupational therapist at the LTC 
facility. 
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Active Learning         
 Anatomy Review   

  1. Identify the structures of the upper airway in  Fig-
ure 28-1  and describe the functions of those 
structures marked with an asterisk (*).   

  a.  

  b.  

  c.  

  d.  

  e.  

  f.  

  g.  

  h.  

  i.  

  j.  

  k.  

  l.  

  m.  

  n.  

      2. Identify the respiratory structures in  Figure 28-2 .       

  a.  

  b.  

  c.  

  d.  

  e.  

  f.  

  g.  

  h.  

  i.  

  j.  

  k.  

  l.  

  3. The name of the substance that lubricates the 
alveolar surfaces and keeps them from sticking 
together is .   

  4. The serous membrane that adheres to the sur-
face of the lungs and is insensate is called the 
(a)    pleura. The serous membrane 
that lines the thoracic cavity, contains nerve fi-
bers, and forms part of the mediastinum is know 
as the (b)    pleura. The potential 
space between the two opposing pleural layers 
is referred to as the (c)   .   This 
potential space contains a thin film known as 
(d)   , which helps prevent friction 
between the two  surfaces during respiration.   

  5. Blood is supplied to the lungs by two separate sys-
tems. The first involves the transport of oxygen and 
cellular waste products (carbon dioxide, etc.). In this 
system deoxygenated blood is transported from the 
heart to the lungs by the (a)   , where 
 carbon dioxide can be eliminated and oxygen can 
be brought into the blood. Once oxygen has been 
diffused into the blood, it leaves the lungs via the 
(b)    and is distributed to the rest of 
the body by way of the (c)   . The 
lungs themselves receive blood from the 
(d)   , which are branches of the aorta. 
Blood is returned by veins called the 
(e)    and the (f)   , 
which empty into the (g)    and back 
to the heart.   

  6.  Restricted Airways  

 Repeat the Active Learning exercise in Chapter 12, 
entitled “Restricted Airways,” for a refresher on 
the effects of bronchospasm and other causes of 
restricted airways.   FIGURE 28-1
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  7.  Capnography versus Pulse Oximetry  

 This is an exercise that can be done individually 
or in a group, although it tends to be more interest-
ing in a group setting. 
  You will need the following equipment:  

•  Oxygen saturation monitor to measure SpO 2   

•   Electronic capnography—in-line (bag-mask or 
endotracheal tube [ETT]) or standard moni-
toring (cannula)—to measure ETCO 2    

•  Stopwatch or a watch or clock with a second 
hand    

  This experiment requires an individual to be 
hooked up to SpO 2  and ETCO 2  monitors. The indi-
vidual should be healthy and free of signifi cant 
preexisting medical conditions (especially cardiac 
and respiratory conditions), as this exercise 
can have a slight impact on the cardiopulmonary 
system.  

  a. Once the individual is attached to the SpO 2  
and ETCO 2  monitors, obtain and record base-
line readings for SpO 2  and ETCO 2 .   

  b. Have the individual hold his or her breath as 
long as possible. Make sure that the individual 
begins to breathe as soon as he or she experi-
ences any atypical signs or symptoms, light-
headedness, or discomfort, and continually 
monitor the SpO 2  and the ETCO 2  monitors, 
documenting any changes in readings over 
time. When the individual needs to take a 
breath, instruct him or her to take one and 
then resume holding his or her breath. The 
goal is for the individual to experience marked 
hypoventilation.  

 •  Which do you expect to change fi rst, SpO 2  
or ETCO 2 ?   

 •  Which do you think will change more sig-
nifi cantly, SpO 2  or ETCO 2 ?   

 •  What are your fi ndings?      

  c. With the same individual or another person 
hooked up to the SpO 2  and ETCO 2  monitors, 
again obtain and record baseline SpO 2  and 
ETCO 2  readings.   

a

k

l

i

h

c

d

j

f

g

e

b

FIGURE 28-2
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  d. Next, have the individual begin to  hyperventilate 
(again, make sure that the individual begins to 
breathe normally as soon as he or she experi-
ences any atypical signs or symptoms, lighthead-
edness, or discomfort) as you observe and record 
any changes in the SpO 2  and ETCO 2  readings.  

 •  Which do you expect to see change fi rst 
(SpO 2  or ETCO 2 )?   

 •  Which do you think will change most sig-
nifi cantly (SpO 2  or ETCO 2 )?   

 •  What are your fi ndings?   

 •  Based on your fi ndings, which of the two 
monitoring devices do you think would be 
more benefi cial to apply to a patient in ven-
tilatory distress?         

  8.  Oxygen and Carbon Dioxide Pathways  

 Describe the path that oxygen (O 2 ) must take to get 
from the atmosphere into a cell and the path that 
carbon dioxide (CO 2 ) must take to get from cells 
to the atmosphere. 

You Are There: Reality-Based Cases

 Case 1 

 As fate would have it, as soon as you clear the hospi-
tal, your dispatcher sends you back to Shady Acres 
Convalescent Hospital for a patient with shortness of 
breath. As you drive up into the parking lot, a nurse 
sees the ambulance through a window and comes run-
ning out to greet you. She says, “I’m so glad that you 
came back. . . . Mr. White is having severe respiratory 
distress, and we need your help.” 

 You grab all your equipment and follow the nurse 
into the facility. When you arrive at Mr. White’s bed, 
you fi nd him sitting up on the edge of the bed in a 
tripod position, using multiple accessory muscles to 
breathe, and unable to speak in more than two-word 
sentences. You grasp his wrist to check for his pulse 
and note that he is cool, pale, diaphoretic, and tachy-
cardic. He appears very anxious.   

  1. What is your general impression of Mr. White’s 
condition based on the information that you have 
gathered thus far? 

  

 

    

  2. What is your initial priority for Mr. White? 

  

 

    

 You obtain the following information: 

Mr. White is a 72-year-old male who was admitted 
to Shady Acres for rehabilitation from hip replace-
ment surgery two weeks ago. He had a follow-up 
appointment with his orthopedic surgeon yesterday at 
which time he appeared to be healing well. 
Symptoms: 

Onset: Mr. White began to complain of mild short-
ness of breath earlier this morning (06:00 hrs.) with 
gradual worsening throughout the morning (it is 
now noon). 
Provocation/palliation: Mr. White has an extremely 
poor exertion tolerance. He became very short of 
breath when he tried to walk to the bathroom, and 
he became incontinent to urine.
Quality: While he denies pain, he feels that he 
can’t “catch his breath.” 
Radiation/related symptoms: He denies chest pain, 
chest pressure, or chest discomfort of any type. 
Severity: He rates his level of distress at 8 or 9 on 
a 1–10 scale.
Time: This episode is about 6 hours long. 

Allergies: No known allergies. 
Medications: Albuterol, Atrovent, Intal, Azmacort, 
prednisone, HCTZ, Lipitor, metoprolol, and NTG as 
needed. The patient has been compliant with his med-
ications and the staff denies any possibility of under- 
or overdosing of his medication. 
Past Medical History: Asthma, COPD, and angina. 
diet-controlled diabetic and has a history of hyperlip-
idemia, hypertension, and the beginning signs of renal 
insuffi ciency.
Last Oral Intake: Several sips of juice at breakfast.
Events Prior to Incident: He has no history of recent 
illness or injury. He has been using his inhalers through-
out the morning with no appreciable improvement.
Physical Findings: Mr. White appears fatigued, but he 
continues to be able to follow simple commands. He 
has a patent airway with diminished breath sounds 
bilaterally. Scattered expiratory wheezing with crack-
les in the bases of his lung fi elds can also be heard. 
Supraclavicular retractions and abdominal muscle use 
with breathing are evident. His oxygen saturation is 
86% on 4 liters of O2 by nasal cannula, and ETCO2 is 
47 mm Hg. His vital signs are BP of 180/100, pulse of 
112, and a respiratory rate of 32. His ECG shows a 
sinus tachycardia. The nurse informs you that Mr. 
White’s peak expiratory fl ow measurement (PEFR) is 
less than half of his best measurement today.   
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  3. What are the classifi cations of Mr. White’s medica-
tions, and what are the desired effects? 

  

 

    

  4. Describe the basic differences between asthma and 
emphysema. 

  

 

    

  5. Has your impression of Mr. White’s condition 
changed based on the information that you have 
gathered? 

  

 

    

  6. Based on Mr. White’s presentation and his past 
medical history, what do you think is the etiology 
of his current ventilatory distress? 

  

 

    

  7. How will you prioritize your treatment for this 
patient? 

  

 

        

 Mr. White is placed in a sitting position and started 
on CPAP. He receives in-line albuterol and Atrovent 

nebulizer treatments. When he is reassessed, you dis-
cover that his air movement has dramatically improved 
and his wheezing is gone, but now he has crackles up 
to the nipple line and his respiratory distress has 
worsened. He can no longer hold his head up and he 
is no longer able to follow your basic commands. His 
SpO 2  saturation has dropped to 78% on 15 liters per 
minute via CPAP.   

  8. What is your priority treatment now? 

  

 

    

  9. List several possible causes for Mr. White’s diffi -
culty breathing, along with your rationale for these 
possibilities. 

  

 

       

Test Yourself

  1. Rattling noises in the chest caused by mucus in 
the bronchial tree are called .   

  2. List the indications for application of continuous 
positive airway pressure (CPAP). 

  

    

  3. Your COPD patient has an SpO 2  of 80% and an 
ETCO 2  of 60 mm Hg. These fi ndings indicate sig-
nifi cant respiratory compromise in this patient.  

 True   

 False      

  4.  is an effective and noninvasive 
tool to help you indirectly evaluate carbon dioxide 
levels in the blood.   

  5. Which of the following best describes the  physiology 
of wheezing?  

  a. Infl ammation of the bronchioles causes excess 
fl uid accumulation in the bronchioles.   

  b. Air trapping in alveoli creates a whistling sound.   

  c. Leaky pulmonary capillaries cause fl uid to 
accumulate in the alveoli.   

  d. Constriction of the bronchioles causes nar-
rowed airways.      

  6. The structure that covers the trachea during 
 swallowing is the .   
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  7. How is end-tidal carbon dioxide useful in the pre-
hospital setting?  

  a. It determines how effi ciently the patient is 
using oxygen.   

  b. It determines the amount of exhaled carbon 
dioxide.   

  c. It determines the amount of oxygen to admin-
ister.   

  d. It measures the pH of the blood.      

  8. List three structures of the lower airway. 

  

    

  9. Which of the following fi ndings assessed during 
the primary survey would most likely require 
rapid intervention?   

  a. Flushed skin   

  b. Respiratory insuffi ciency   

  c. Increased heart rate   

  d. Normal appearance      

  10. Your dyspnea patient is wheezing. First, you need 
to determine the cause of the wheezing.  

 True   

 False      

  11. In COPD patients, the stimulus to breathe is a 
response to changes in  levels.   

  12. The process by which gases move from high concen-
tration to low concentration is called .   

  13. Why are patients with emphysema sometimes 
called “pink puffers”? 

  

    

  14. What is the nature of the pulmonary edema asso-
ciated with acute respiratory distress syndrome 
(ARDS)? 

  

    

  15. In a healthy person, the principal stimulus to breathe 
is based upon a decrease in oxygen in the blood.  

 True   

 False      

  16. One modifi able factor that can increase the chance 
of developing COPD is  

  a. lung cancer.   

  b. environmental pollutants.   

  c. obesity.   

  d. smoking.      

  17. What is the pathophysiology of COPD?  

  a. Increased fl uid in the interstitial space   

  b. Obstruction of the bronchioles   

  c. Blood clots in the pulmonary arteries   

  d. Chronic infl ammation of the upper airway      

  18. COPD patients commonly demonstrate features of 
which two diseases? 

  

    

  19. List fi ve diseases or respiratory problems that can 
produce wheezing. 

  

    

  20. The most common breath sound associated with a 
patient suffering from an acute asthma attack is 

.   

  21. What structures of the upper airway may be 
affected by an upper respiratory infection? 

  

    

  22. You respond to a call for shortness of breath. You 
fi nd a 63-year-old female on home oxygen and 
note several full ashtrays. Your patient has audible 
wheezing and rapid respirations. What treatment 
would immediately benefi t this patient?  

  a. Corticosteroids   

  b. Positive pressure ventilation   

  c. Intubation   

  d. Albuterol nebulizer treatment      

  23. Respiration is the process of the exchange of air 
between the lungs and the environment.  

 True   

 False      

  24. Your emphysema patient is complaining of  dyspnea 
and has normal oxygen saturation but increased 
end-tidal carbon dioxide levels. Your patient’s res-
pirations are 30 and labored with pursed lips. 
How should this patient’s condition be managed?  

  a. Nebulized steroids   

  b. Nebulized albuterol with CPAP   

  c. High-fl ow oxygen   

  d. Administration of sodium bicarbonate      

  25. Why do asthmatic patients have a higher risk of 
developing a pneumothorax during assisted venti-
lation than other patients? 
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  26. Calculate the minute volume for a patient with a 
tidal volume of 250 mL, breathing 30 breaths per 
minute. 

  

    

  27. How does the cause of bronchospasm in asthma 
patients differ from that of patients with COPD? 

  

  

  Scenario:  A 19-year-old female with a history of asthma 
attends a bonfi re. She suddenly feels short of breath 
and realizes that she forgot her inhaler. About 20 min-
utes later another partygoer fi nds her severely short of 
breath and lethargic. You arrive to fi nd your patient 
pale, sweaty, and speaking only in two- and three-word 
sentences. You note paradoxical motion of the chest, 
nasal fl aring, and bilaterally decreased lung sounds 
with faint wheezes. You are informed by another par-
tygoer that the last time this happened the patient was 
intubated and spent two weeks in the ICU.   

  28. What physical exam fi ndings indicate the severity 
of acute asthma exacerbation?  

  a. The onset of signs and symptoms   

  b. Her signs and symptoms   

  c. Her vital signs   

  d. The delay in seeking or receiving treatment      

  29. Which medications are indicated?  

  a. Albuterol and ipratropium bromide   

  b. Epinephrine and methylprednisolone   

  c. Methylprednisolone and ipratropium bromide   

  d. Albuterol and methylprednisolone      

  30. What other options are available to this patient if 
she does not respond to the initial treatment?  

  a. CPAP   

  b. BiPAP   

  c. Continuous albuterol nebulizer treatments   

  d. Intubation        

Need to Know

 The following represent the Key Objectives of Chap-

ter 28:  
  1. Describe pulmonary pathophysiology as it relates 

to upper and lower airway illnesses. 

 The airways are divided into the upper and lower 
airways, with the upper airway beginning at the nose 
and mouth and the lower airway extending from the 
end of the upper airway at the inferior aspect of the 
laryngopharynx to the point at which the alveoli 
come into contact with the pulmonary capillaries.         
    An important point to make when discussing 
pulmonary function is the difference between res-
piration and ventilation.  Ventilation  is defi ned as 
the process of exchange of air between the lungs 
and the environment, including inspiration and 
expiration. Respiration is a term that is frequently 
misused. Many people use it to describe the rate 
at which people breathe or the effort required to 
breathe (the level of “respiratory distress”). In real-
ity, that process is better described as “ventilatory 
rate” or “ventilatory distress.” Respiration is actu-
ally more accurately used to describe the diffusion 
of gases (oxygen and  carbon dioxide) between the 
tissues of the body and the bloodstream and the 
diffusion of gases between the lungs and the blood-
stream. Diffusion is the process by which  molecules 
move from an area of high concentration gradient 
to an area of lesser concentration. In the case of 
the alveolar-capillary membrane (in the lungs), 
there is a large amount of oxygen inside the  alveoli 
and a lesser oxygen concentration in the capillary 
blood; conversely there is a large amount of carbon 
dioxide in the capillary blood and a smaller con-
centration of carbon dioxide inside the alveoli. As 
a result, the  oxygen that we breathe into our lungs 
moves into the bloodstream to be delivered to the 
tissues of the body, and the carbon dioxide that is 
created in the process of cellular respiration moves 
out of the bloodstream and into the lungs. A sim-
ilar process takes place between the  tissues of the 
body and the capillaries that feed them, but in this 
setting oxygen diffuses into the tissues and carbon 
dioxide diffuses into the capillaries. The following 
are the pathophysiological  reasons for the more 
common conditions associated with upper and 
lower airway diseases:

 Upper Airway   

  a. Upper respiratory infections . Upper respiratory 
infections (URIs) are caused predominantly by 
airborne viruses. Viral URIs typically present 
with runny nose (rhinorrhea), coughing, and/or 
hoarseness. The patient may report a fever as 
well as discomfort or pain. Bacterial upper 
respiratory infections occur less frequently and 
tend to cause specifi c infections in the upper 
airway, such as pharyngitis and tonsillitis. These 
infections lack the general symptoms seen in 
viral infections, such as runny nose, cough, 
hoarseness, fever, and discomfort or pain.   
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  b.  Stridor . Stridor, or narrowing of the upper air-
way, can result from:  

 •  Burns (see Chapter 12, Airway Management, 
Ventilation, and Oxygenation, and Chapter 
26, Burn Trauma, in the textbook)   

 •  Allergic reactions and anaphylaxis (see Chap-
ter 32, Allergies and Anaphylaxis, in the text-
book)   

 •  Trauma (see Chapter 20, Head, Face, and 
Neck Trauma, in the textbook)      

  c.  Upper airway obstruction . Upper airway 
obstructions due to tissue swelling and edema 
can be caused by:

 •    Epiglottitis   

 •  Peritonsillar abscess   

 •  Posterior pharyngeal abscess   

 •  Angioedema   

 •  Croup        

 Review Chapter 12, Airway Management, Ventila-
tion, and Oxygenation, in the textbook.

 Lower Airway       

  a.  Asthma . Asthma is an infl ammatory disease of 
the lower airways that has both acute and 
chronic components. In acute asthma, an anti-
gen binds with cells, releasing infl ammatory 
mediators. Infl ammation causes airway hyper-
responsiveness (an exaggerated acute broncho-
constrictive response). Early phase changes 
include airfl ow limitation and wheezing (bron-
chospasm) in the fi rst few minutes to hours. 
The treatment of choice for bronchospasm is 
administration of nebulized beta 2  agonists. 

   Late phase changes that occur after a few 
hours to days or weeks include: infl ammation 
progresses; the pulmonary vasculature begins 
to leak, resulting in lower airway swelling; 
mucus is secreted and plugs form, causing 
bronchial obstruction and air trapping (diffi -
culty exhaling air). Late phase changes are less 
reversible than bronchospasm.   

  b.  Chronic obstructive pulmonary disease (COPD) . 
COPD is defi ned as conditions  other than 
asthma  that are characterized by dyspnea, 
cough, sputum production, airfl ow limitation, 
and impaired gas exchange. 1  

    Prolonged or severe COPD can result in 
pulmonary hypertension and cor pulmonale. 2  
Because the COPD patient has a constantly 
elevated  carbon dioxide level, the primary 
drive for respiration comes from oxygen rather 
than carbon dioxide levels. This change in 
respiratory drive is referred to as the  hypoxic 
drive.  Despite the fact that high concentrations 

of oxygen can negatively affect a COPD patient’s 
respiratory drive, oxygen should never be with-
held from COPD patients who present with 
respiratory distress or failure.   

  c.  Chronic bronchitis . Chronic bronchitis is defi ned 
as a productive cough that is present for at 
least 3 months per year for at least 2 years. It 
is characterized by a chronic productive cough 
due to excessive bronchial mucus production 
and airway infl ammation. Patients with chronic 
bronchitis are chronically short of breath and 
have a decreased capacity to exchange oxygen 
and carbon dioxide secondary to a ventilation/ 
perfusion mismatch. 

    Chronic bronchitis affects both small and 
large bronchi. Obstruction of the airways is 
caused by infl ammation of the lining of the 
bronchi with associated smooth muscle con-
striction and mucus production. The obstruction 
leads to diffi culty breathing, which typically 
presents as dyspnea on exertion (DOE) and 
causes hypoxia and hypercarbia. The body 
responds to hypoxia by producing more red 
blood cells (polycythemia). The combination of 
hypoxia and polycythemia results in chronic 
cyanosis.   

  d.  Emphysema . Emphysema is defi ned as a dis-
ease process involving dilation of air spaces 
that results in the destruction of lung tissue, 
starting in the smallest airways and involving 
the alveoli ( Figure 28-3 ). Eventually this 
destruction causes a loss of elastic recoil, which 
leads to the collapse of bronchi and signifi cant 
obstruction to airfl ow. 3    

  e.  Pulmonary embolism . The following are the 
three predominant mechanisms for developing 
a pulmonary embolism (PE), along with their 
risk factors:  

  1. Pooling (stasis) of blood—increased risk 
with prolonged immobility.   

  2. An increased likelihood of clotting (hyper-
coagulability)—infl ammatory conditions.   

  3. An injury to the inner lining of a blood ves-
sel (intimal injury)—frequently caused by 
trauma or surgery.    

    Patients with a history of a deep vein 
thrombosis (DVT) are highly susceptible to 
developing a PE. The risk of developing a PE 
increases with age from around 50 and up. 4    

  f.  Pneumonia . Pneumonia is an infection of the 
lung(s) caused by viruses, bacteria, fungi, and 
parasites. Patients in the following categories 
are at increased risk for developing  pneumonia: 
extremes of age (very young and very old), 
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patients with chronic illnesses, alcoholics, 
 cancer patients, and patients with compromised 
immune systems. 

    Once the pathogen establishes itself in the 
lung(s), the patient’s immune system mounts a 
response to fi ght the infection. The response 
progresses as follows:  

•  The fi rst response is infl ammation and fever.   

•  Then the body’s defense system attacks and 
surrounds the infection (consolidation); fl uid 
is produced and enters the alveoli.   

•  If the infection does not remain isolated in 
the lung(s), it can spread to the bloodstream 
(bacteremia).   

•  Bacteremia can lead to septic shock and 
hypotension.      

  g.  Spontaneous pneumothorax . Spontaneous 
pneumothoraces are typically caused by blebs 
(air-fi lled sacs), which are associated with weak 
connective tissue in the lung. Blebs can sponta-
neously burst without any discernible provok-
ing factor, causing a leak of air between the lung 
and the inside of the chest cavity. Blebs are 
separated into primary (without any lung dis-
ease) and secondary (caused by an underlying 
lung disease such as COPD, pneumocystis cari-
nii pneumonia in AIDS patients, tuberculosis, 
and lung cancer). The leak of air causes the lung 
to collapse, resulting in increasing  pressure and 
space between the lung and the pleura lining 
the thoracic  cavity.   

  h.  Acute (adult) respiratory distress syndrome 
(ARDS) . ARDS is a type of noncardiogenic pul-
monary edema. It is caused by damage to the 
lung from a number of illnesses and  injuries. 
In ARDS, direct injury to the lung or circulat-
ing infl ammatory mediators causes infl amma-
tion of the alveolar membrane. The damaged 
alveolar membrane becomes leaky, and fl uid 
and protein enter the alveoli. Causes of ARDS 
include:  

•  Burns   

•  Direct injury   

•  Near drowning 

• Toxic gas or smoke inhalation   

•  Opiate overdose   

•  Pancreatitis   

•  Pulmonary aspiration   

•  Sepsis   

•  Shock   

•  Trauma   

•  Viral infections (pneumonia or other infec-
tions)      

  i.  Hyperventilation . Not all individuals who 
breathe fast are hyperventilating. The term for 
rapid respiration is “hyperpnea,” and this con-
dition alone may be a normal condition. Hyper-
ventilation syndrome, a condition that is often 
dismissed as an emotional condition, may in 
fact be an indication that something very seri-
ous is taking place. Patients who experience 
hyperventilation syndrome exhibit an exces-
sive loss of CO 2 . Causes for hyperventilation 
syndrome include:  

•  Acidosis (diabetic ketoacidosis)   

•  Asthma   

•  CHF   

  FIGURE 28-3     Pulmonary Alveoli in Health and Disease 

( a ) In a healthy lung, the alveoli are small and have thin 

respiratory membranes. ( b ) In pneumonia, the respiratory 

membranes (alveolar walls) are thick with edema, and the 

alveoli contain fl uid and blood cells. ( c ) In emphysema, 

alveolar membranes break down and neighboring alveoli 

join to form larger, fewer alveoli with less total surface area. 

(a) Normal

(b) Pneumonia

(c) Emphysema

Fluid and 
blood cells
in alveoli 

Alveolar
walls
thickened
by edema

Confluent 
alveoli
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(a) (b)

   FIGURE 28-4    Effects of Smoking ( a ) Healthy lung, mediastinal surface. ( b ) Smoker’s lung 

with carcinoma.    

•  COPD   

•  Emphysema   

•  Fever   

•  Pain   

•  Pregnancy   

•  Pulmonary embolism      

  j.  Neoplasms of the lung . Lung cancer is the 
leading cause of cancer deaths in many devel-
oped countries.  Figure 28-4  shows the effects 
of smoking on the lung tissue. Patients with 
neoplasms of the lung can develop many 
complications. For example, space-occupying 
tumors can obstruct bronchioles, causing dif-
fi culty breathing. Other cancers can cause 
damage to blood vessels, resulting in bleeding 
(evidenced by hemoptysis). Treatments for 
lung neoplasms, such as chemotherapy, fre-
quently carry side effects that can weaken 
patients’ immune systems and make them 
vulnerable to opportunistic infections, such 
as pneumonia and URIs, further complicating 
their condition.     

  2.  Recognize a patient in respiratory failure during 
the primary survey.  
 When a patient is unable to keep up with the 
body’s oxygenation and ventilation demands, or 
the work of breathing exceeds a patient’s energy 
expenditures, the patient is experiencing respira-
tory failure. Many resources list parameters for 
oxygen saturation and end-tidal carbon dioxide 
(ETCO 2 ) levels to determine when a patient is in 
respiratory failure. These parameters vary from 
resource to resource, and there are a number of 
factors that can interfere with accurate measure-
ment of these values. If, however, a patient pres-
ents with signs of severe ventilatory distress, has 
an oxygen saturation of less than 90%, and ETCO 2  
levels greater than 45 mm Hg, the patient is likely 
experiencing respiratory failure. 
  With these parameters in mind, a paramedic 
should be able to determine if a patient is in 
respiratory failure during the primary survey. 
Because there does not need to be a specifi c 
cause or exact differential diagnosis identifi ed in 
order to address these conditions and parameters, 
the paramedic can intervene immediately upon 
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discovery of respiratory failure. The paramedic 
can assist ventilations with a bag-mask whether 
the patient is suffering from an acute asthma 
attack or pulmonary edema from congestive heart 
failure. 
  When it comes to patients in respiratory dis-
tress without signs of failure, providing supple-
mental oxygen may be adequate to manage the 
distress. For example, if the paramedic is treat-
ing a patient in ventilatory distress with signs 
and symptoms of pulmonary edema and a his-
tory of CHF, the paramedic may provide supple-
mentary interventions, such as high-fl ow oxygen 
by non-rebreather mask and supplementary treat-
ments such as the administration of nitrates and 
diuretics. On the other hand, if the patient pres-
ents with signs and symptoms of pulmonary 
edema but has in addition cutaneous signs of 
shock, cyanosis, altered level of consciousness, 
and agonal respirations, the patient would need 
to be treated more aggressively, and the patient’s 
ventilations would need to be assisted with the 
use of a bag-mask and a basic or an advanced 
airway.   

  3.  Recognize and manage the signs and symptoms of 
respiratory illnesses encountered in the prehospi-
tal fi eld.      

 Ventilatory and respiratory problems are fre-
quently obvious. Almost all will be identifi ed dur-
ing the primary survey. This is not to say that all 
patients with ventilatory distress are easily man-
aged, as respiratory and ventilatory conditions 
can be very complex and diffi cult to treat. Keep 
in mind that there are basic interventions that 
paramedics should follow when treating a patient 
in ventilatory distress. Place the patient in a 

 position that allows for comfort and  optimizes the 
patient’s ease of ventilation. Provide supplemen-
tal oxygen and, if necessary, assist ventilations. 
When possible, determine the patient’s prior 
 medical history, medications, and allergies to 
medications, as this can be extremely benefi cial 
in developing a treatment plan. Use mnemonics 
such as SAMPLE and PASTE to organize your his-
tory and physical examination. Mnemonics help 
to prevent omission of pertinent information. The 
SAMPLE mnemonic is:  

 S—signs and symptoms   
 A—allergies   
 M—medications   
 P—past medical history   
 L—last oral intake (food or fl uid)   
 E—events leading to current patient condition    

 The PASTE mnemonic is:  

 P—progression   
 A—associated symptoms (chest pain, etc.)   
 S—sputum production   
 T—talking (number of words in sentences)   
 E—exertion tolerance         

 Connections   

ᔢ   Expert Panel Report 2: Guidelines for the Diag-
nosis and Management of Asthma,  published in 
1997 by the National Institutes of Health as a 
Clinical Practice Guideline (EPR 2). 5  This was 
updated in 2002, and a new panel is expected 
to convene in 2007.   

ᔢ  Chapter 12, Airway Management, Ventilation, 
and Oxygenation, in the textbook describes 
 ventilation/perfu sion (V/Q) mismatch.   

ᔢ  Chapter 29, Cardiology, in the textbook presents 
a discussion on the relationship between car-
diac and respiratory function and disease.   

ᔢ  Chapter 32, Allergies and Anaphylaxis, in the 
textbook describes the impact that allergies have 
on the respiratory system.   

ᔢ  The Asthma and Allergy Foundation of  America   
provides information on education, advocacy, 
research, publications, and support groups for 
people with asthma and allergies at www.aafa.
org/.   

ᔢ  Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     
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 Need to Do 
 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or “Step-
by-Steps” in this text and on the accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

End-Tidal Capnography 10 – DVD N/A

Pulse Oximetry 12 – DVD 12 – DVD

Continuous Positive Airway Pressure 18 – Appendix A and DVD 18 – Chapter 12 and DVD

Chest Auscultation 27 – Appendix A and DVD 27 – Chapter 11 and DVD

Dyspnea Assessment 35 – DVD N/A

Nebulized Drug Administration 52 – Appendix A and DVD 52 – Chapter 16 and DVD

Endotracheal Drug Administration 55 – DVD N/A

Street Secrets

ᔢ   Nebulized Saline for Comfort  Patients who are 
placed on oxygen for an extended period of time 
will attest to the fact that oxygen can be very 
drying and can become quite uncomfortable. 
Humidifi cation of oxygen is one method of offer-
ing relief from the drying effects of long-term 
oxygen use, but this option adds the increased 
risk of infection, especially if the setup is not 
changed and the equipment is not sterilized on a 
regular basis. Relief from the drying effects of 
oxygen with less risk of infection can be achieved 
by providing nebulized sterile saline, if the equip-
ment used to nebulize and deliver the saline is 
itself sterile. 

ᔢ   Nebulized Saline for Mucous Plugs  Patients with 
asthma or COPD, or any respiratory condition that 
produces mucus, are at increased risk for the pro-
duction of mucous plugs. Mucous plugs can 
obstruct airways and result in diffi culty breathing. 
If the mucus that is formed by these conditions is 
kept thin, mucous plug formation is dramatically 
decreased, and obstruction of the airways is pre-
vented or signifi cantly diminished. One way to 
prevent the thickening of mucus and the formation 
of mucous plugs is to provide intermittent doses 
of nebulized sterile saline. For patients who have 
diffi culty breathing and signs of bronchospasm, a 
bronchodilator along with sterile saline may be 
administered. 

ᔢ   Shortness of Breath versus Ventilatory Distress  
Like pain, shortness of breath is something that 
patients experience personally. As such, shortness 

of breath is a  subjective complaint. Ventilatory 
 distress, on the other hand, is anx objective sign 
that can be observed.    

The Drug Box

Albuterol (Proventil, Ventolin) : A beta adrenergic 
sympathomimetic bronchodilator. This selective beta 
agonist relaxes the smooth muscle of the bronchioles 
and is thus used to treat bronchospasm. 

Ipratropium (Atrovent) : A synthetic anticholinergic 
similar to atropine that is more likely to be used to 
treat chronic COPD than to treat acute exacerbations 
of asthma due to its relatively slow onset of action 
(compared to beta agonists). It antagonizes acetylcho-
line at the  muscarinic receptors on bronchial smooth 
muscle, causing relaxation and dilation. 

Cromolyn sodium (Intal, Nasalcrom, Opticrom) : An 
antihistaminic mast cell stabilizer that helps prevent 
or reduce infl ammation in patients with asthma and 
COPD. 

Triamcinolone (Azmacort) : A topical steroid used for 
the long-term management of the infl ammation 
 associated with asthma and other infl ammatory pul-
monary disorders. 

Prednisone (Deltasone) : A steroid anti-infl ammatory 
used to manage acute exacerbations or for chronic 
maintenance of asthma. Steroids do not offer rapid 
relief of bronchospasm and should be used in con-
junction with rapid-acting bronchodilators. 
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  Hydrochlorothiazide (HCTZ) (HydroDIURIL, Esidrix) : 
A thiazide diuretic that inhibits the reabsorption of 
sodium and chloride in the distal segment of the 
nephron, thus lowering blood pressure by means of 
diuresis. 

  Nitroglycerin (NTG) (Nitrostat, Nitrolingual, Nitro-Bid 
ointment, Nitro-Bid IV, Nitrodisc, Transderm-Nitro) : A 
vasodilator that relaxes vascular smooth muscle, dilates 
coronary arteries, and decreases myocardial oxygen 
demand by decreasing preload to the heart. It is used 
as a treatment for congestive heart failure. 

  Furosemide (Lasix) : A loop diuretic that decreases 
sodium and chloride reabsorption in the ascending 
loop of Henle and the distal tubule. It is used as a 
treatment for congestive heart failure. 

  Diphenhydramine (Benadryl) : An antihistamine used 
in the treatment and prevention of allergic reactions.     
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 Answers   

 Are You Ready?   

  1. Mrs. Jones is sick. She presents with respiratory distress 
and has a signifi cant alteration in her level of conscious-
ness (withdrawing to pain only), as well as perioral and 
peripheral cyanosis, which is suggestive of profound 
hypoxia.   

  2. The sequence of events and the time line suggest that 
Mrs. Jones is suffering from aspiration pneumonia.   

  3. Signs and symptoms consistent with a patient suffering 
from aspiration pneumonia include: respiratory distress, 
tachypnea, tachycardia, elevated temperature (not always 
seen in the geriatric population—see Chapter 44,  Geriatric 
Patients, in the textbook for details) with associated 
chills, low oxygen saturation (< 90% SPO 2 ), cough with 
sputum production, a variety of possible lung sounds 
including crackles, areas of consolidation, rhonchi, 
wheezing, and diminished breath sounds. If the infec-
tion has spread to the bloodstream, the patient can pres-
ent with hypotension as the result of septic shock. If the 
patient has associated vomiting and/or diarrhea, the 
patient may present with signs of hypovolemic shock.   

  4. The fi rst and most important priority is to assess and pro-
vide a patent airway for Mrs. Jones. Assess and support 
breathing by providing high-fl ow oxygen in an attempt to 
improve saturation to 94% or better. If the patient presents 
with wheezing in the absence of pulmonary edema, 
administer an approved bronchodilator nebulizer. Continu-
ally monitor oxygen saturation and ETCO 2  (if available) 
along with the overall patient presentation to determine the 
effectiveness of your interventions. If the patient has a pre-
sentation consistent with shock (septic or hypovolemic), 
establish an IV and provide fl uid replacement. Transport 
the patient to an appropriate receiving facility.     

 Active Learning   

  1. a. nose; b. nasopharynx; c. pharyngeal tonsil; d. uvula; 
e. hard palate; f. palatine tonsil; g. tongue; h. oropharynx; 
i. lingual tonsil; j. Epiglottis—serves to protect the air-
way from food during swallowing; k. laryngopharynx; 
l. larynx—the passageway for air into and out of the 
trachea, which serves as a protective structure to keep 
foreign objects out of the trachea; m. esophagus—serves 
as a passageway for food from the pharynx into the 
stomach; n. trachea   

  2. a. trachea; b. carina; c. right main-stem (primary) bronchi; 
d. secondary (lobar) bronchi; e. respiratory bronchioles; 
f. alveolar ducts; g. alveolar sacs (alveolus); h. right 
upper (superior) lobe; i. right middle lobe; j. right lower 
(inferior) lobe; k. left upper (superior) lobe; l. left lower 
(inferior) lobe   

  3. Surfactant   

  4. a. visceral; b. parietal; c. pleural space; d. pleural fl uid   

  5. a. pulmonary artery; b. pulmonary veins; c. aorta; d. bron-
chial arteries; e. azygos; f. hemiazygos; g. superior vena 
cava   

  8. Oxygen enters the body during the inhalation phase of the 
ventilatory process through the nares, where the air is fi l-
tered, warmed, and humidifi ed as it makes its way through 
the nasopharynx, oropharynx, and laryngopharynx. It 
passes the glottis, enters the larynx, and makes its way into 
the trachea, where it branches into the right and left main-
stem bronchi at the carina. The oxygen continues down 
progressively narrowing bronchioles until it ends up in the 
alveoli. Pressure gradients at the alveolar-capillary mem-
brane and at the tissue-cell-capillary membrane allow for 
the exchange of  oxygen and carbon dioxide, respectively.     
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 You Are There: Reality-Based Cases   

  1. Mr. White appears to be very sick. He has multiple signs 
of severe respiratory distress (tripod position, using 
multiple accessory muscles to breathe, and unable to 
speak in more than two-word sentences) and cutaneous 
signs of shock (cool, pale, diaphoretic skin, tachycardic, 
and appears very anxious), which are likely the result 
of hypoxemia stemming from his respiratory distress.   

  2. The initial priority for Mr. White is assessment and 
management of his ABCs. If any life threats are discov-
ered during the primary survey, they need to be 
addressed immediately. The administration of high-fl ow 
oxygen via non-rebreather mask is a minimum at this 
stage of assessment.   

  3. You can fi nd information on many of the patient’s med-
ications in the Drug Box section of this chapter.  

•   Atorvastatin calcium (Lipitor)  is a HMG-CoA reduc-
tase inhibitor that interferes with the biosynthesis of 
cholesterol (lowers cholesterol). It is used in treat-
ment of hypercholesterolemia.   

•   Benazepril (Lotensin)  is an ACE inhibitor that lowers 
blood pressure by reducing peripheral arterial 
 resistance, decreasing aldosterone secretion, and in 
turn reducing sodium and water retention.      

  4. In its classic presentation, asthma is a condition that 
tends to begin early in life in  nonsmokers. It is associated 
with periods of exacerbation (asthma attacks), and it is a 
reversible airway disorder marked by airway hyperre-
sponsiveness. Classic emphysema, on the other hand, is 
characterized by a history of tobacco smoking, a progres-
sive onset, fi xed airfl ow obstruction that is associated 
with a loss of lung elastic recoil, resting and dynamic 
lung hyperinfl ation, and abnormalities in gas diffusion. 6    

  5. No, the history and physical examination only support the 
general impression that was expressed earlier. Mr. White 
is in severe ventilatory distress and showing signs of pro-
gressing toward respiratory failure (poor oxygen saturation 
and high ETCO 2  readings accompanied by fatigue).    

  6. Mr. White appears to be experiencing bronchospasm 
(wheezing) that could be the result of asthma, COPD, or 
early pulmonary edema (cardiac asthma). He has  crackles 
in his bases, which could be the result of a number of 
conditions such as CHF, infection, or acute respiratory 
distress syndrome (ARDS). His high blood pressure, 
tachycardia, and hyperpnea could support some theories 
as to what is causing his ventilatory distress, or they could 
be part of a compensatory mechanism to the hypoxia that 
is resulting from his distress. He has a low oxygen satura-
tion on 4 liters of oxygen by nasal  cannula, and he has a 
relatively high ETCO 2 , despite a rather rapid respiratory 
rate. This may be indicative of a patient with COPD or a 
patient with a number of other conditions transitioning 
from respiratory distress to respiratory failure. Mr. White 
has a poor peak expiratory fl ow rate, and he has not been 
responding to inhaled  bronchodilators. The key point to 
take away from this example is that  diagnosing the root 
cause of the  breathing problem is not as important as 
properly assessing and making wise treatment decisions .   

  7. Because Mr. White is in severe ventilatory distress 
with low O 2  saturation, high ETCO 2 , and fatigue, you 
must intervene before he goes into respiratory failure, 
ventilatory arrest, and cardiopulmonary arrest. He is 
already on O 2  at 4 liters by nasal cannula, and that is 
not providing suffi cient oxygenation. He needs a greater 
concentration of oxygen and ventilatory assistance as 
well. The patient may be able to be managed with a 
nasopharyngeal airway and tracking of his ventilations 
with a bag-mask and positive end expiratory pressure 
(PEEP), if available, and high-fl ow O 2 . Another possi-
bility for ventilatory assistance is the use of continuous 
positive airway pressure (CPAP). This is an effective 
alternative to intubation that reduces the complica-
tions associated with intubation and reduces overall 
time of hospital admission. 7  In-line medications (bron-
chodilators, steroids, etc.) can be delivered while the 
patient is being assisted with a bag-mask, CPAP, or 
ETT. If the patient doesn’t respond, he may need to be 
intubated (e.g., rapid sequence intubation [RSI], nasal 
intubation). Make a good-faith effort at a BLS approach 
to ventilatory assistance before attempting advanced 
airway interventions.   

  8. Mr. White is no longer a candidate for CPAP because 
he is no longer able to follow simple commands. 
Because of the decreased level of consciousness, 
increased level of ventilatory distress, increase in pul-
monary edema (crackles), and decreasing SpO 2 , the 
patient would likely benefi t from intubation. The 
administration of nitrates and diuretics may be help-
ful. The patient will defi nitely benefi t from positive 
pressure ventilation via bag-ETT and, if possible, the 
patient would benefi t from the effects of gravity by 
being placed in a semi-Fowler’s position once he is 
intubated and the tube is secured.  Note : Beware of 
position changes with the intubated patient, and fre-
quently reassess ETT placement along with constant 
monitoring of SpO 2  and ETCO 2 . As soon as the patient 
is stable enough to transport, or if there is any indication 
that the airway will be diffi cult to manage, transport 
should be initiated.   

  9.   •   Pulmonary embolism (PE) . Any time that a patient 
presents with shortness of breath during or following 
a period of prolonged immobility, PE should be 
 considered. This condition is typically acute and is 
frequently associated with chest pain.   

•   Asthma . This condition is part of the patient’s his-
tory, and he presents with scattered wheezing and 
diminished breath sounds bilaterally possibly due to 
severe bronchospasm.   

•   COPD . This condition is also part of the patient’s 
history, and he presents with low SpO 2  readings and 
a high ETCO 2  reading, which is typical of patients 
with COPD.   

•   CHF (pulmonary edema) . The patient has a history 
of angina, HTN, and hyperlipidemia, which places 
him at increased risk for myocardial infarction and, 
in turn, CHF. He presents with respiratory distress 
and crackles in the bases of his lungs.         
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 Test Yourself   

  1. Rhonchi 

 Rhonchi are the rattling noises that mucus makes in the 
bronchial trees during breathing.   

  2. Indications for CPAP include: rising levels of ETCO 2  
above 45 mm Hg despite treatment; dropping oxygen 
saturations; and exhaustion and inability to keep up 
with the work of breathing; all combined with the clin-
ical fi ndings of an awake, alert patient, able to follow 
commands, with continued respiratory effort. 

 In order for CPAP to be applied, the patient must be 
awake and alert enough to follow commands, have ade-
quate respiratory effort, and have the ability to protect 
his or her own airway. In addition, CPAP is better uti-
lized for conditions that are reversible in a time frame 
of minutes to hours (such as pulmonary edema and 
acute respiratory failure) rather than for chronic respira-
tory failure. Contraindications include apnea, uncon-
sciousness, and full cardiopulmonary arrest. Relative 
contraindications include trauma with suspicion of ele-
vated intracranial pressure and abdominal distention 
with risk of vomiting or hypotension.   

  3. True 

 COPD patients commonly present with lower-than-
normal SpO 2  levels (90%–95%) and elevated ETCO 2  
readings (45–50 mm Hg). However, a COPD patient with 
an SpO 2  of 80% and an ETCO 2  of 60 mm Hg can be 
determined to be in severe respiratory distress, not only 
because of the profound hypoxia, but because of the 
hypercarbia as well.   

  4. ETCO 2  monitoring 

 Ventilation is driven by carbon dioxide levels in the 
blood. Exhaled carbon dioxide (CO 2 ) is refl ective of 
carbon dioxide levels in the blood and can be mea-
sured (in a noninvasive manner) by using end-tidal 
carbon  dioxide detectors. Exhaled CO 2  levels are 
closely related to arterial CO 2  levels in the bloodstream 
most of the time.   

  5. d 

 Wheezing is characterized by lower airway obstruction 
(by mucus) or by narrowed airways, not by fl uid accu-
mulation.   

  6. Epiglottis 

 The epiglottis covers the trachea during swallowing. 
Infl ammation of the epiglottis due to infection (epiglot-
titis) may result in a life-threatening condition because 
air may not be allowed to enter the trachea.   

  7. b 

 End-tidal carbon dioxide detectors measure the amount 
of CO 2  a patient exhales. This may be one useful factor 
in determining if a patient requires CPAP or intubation 
for respiratory distress.   

  8. Possible answers include: trachea, bronchi, bronchioles, 
alveolar ducts, and alveoli. 

 The larynx is the dividing point between the upper and 
lower airway and is sometimes included with the lower 
airway. The trachea, bronchi, bronchioles, alveolar 

ducts, and alveoli are distal to the larynx and are there-
fore part of the lower airway.   

  9. b 

 A patient with respiratory insuffi ciency should be man-
aged quickly, as the patient may progress into respiratory 
arrest. The other fi ndings listed are general and do not 
necessarily require immediate intervention on your part.   

  10. False 

 Correcting hypoxia, regardless of the cause, should be the 
most important goal in any dyspneic patient. After treat-
ing hypoxia, you should focus on treating the wheezing. 
Obtaining a thorough history can help determine the best 
treatment. For instance, if the patient has a history of 
chronic heart failure, nitrates and a diuretic may be the 
most benefi cial treatment and a beta agonist may exacer-
bate the condition. If the patient has a history of asthma, 
a beta agonist would be benefi cial to correct the wheezing. 
However, determining the exact cause of the wheezing 
should not be a primary concern.   

  11. Arterial oxygen 

 The dominant stimulus for breathing in a healthy per-
son comes from an increase in carbon dioxide. This is 
also called the hypercarbic respiratory drive. In COPD 
patients with chronically high CO 2  levels, over time 
the brain adjusts the control mechanism because it 
detects something is wrong with the “sensors,” which 
continuously send impulses to increase respirations to 
compensate for the high acid level. Little by little, the 
COPD patient’s brain adjusts the sensors to pay more 
attention to the concentration of oxygen in the arterial 
blood. After this change occurs, when the oxygen lev-
els drop (hypoxia), the patient’s brain receives a signal 
to take another breath. The patient is now operating 
with a hypoxic drive instead of the hypercarbic drive. 
This mechanism will continue to operate for the 
remainder of the person’s life. It is important to note 
that not all COPD patients develop hypoxic drive. 

  12. Diffusion 

 Diffusion occurs as molecules or gases move from a high 
concentration or pressure to that of a low concentration 
or pressure.   

  13. Increased red blood cell production gives the skin a 
pink appearance. 

 As the body of an emphysema patient becomes chron-
ically hypoxic, it responds by producing more red 
blood cells in order to increase the body’s overall 
 oxygen-carrying capacity.   

  14. Acute respiratory distress syndrome (ARDS) is a form 
of noncardiogenic pulmonary edema caused by 
 damage to the lungs from a variety of illnesses and 
injuries. 

 ARDS is caused by fl uid occurring in the interstitial 
spaces around the pulmonary capillary beds, but it is 
not cardiac in nature. Normally, pulmonary edema is 
associated with increased vascular pressure. But with 
ARDS, pulmonary pressures are not high. Instead, direct 
injury to the lungs or circulating infl ammatory media-
tors causes infl ammation of the alveolar membrane. 
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Once damaged the alveolar membrane becomes leaky 
and fl uid and protein enter the alveoli. Some common 
causes of ARDS include: direct injury, pulmonary aspi-
ration, severe viral infections, near drowning, and toxic 
gas or smoke inhalation.   

  15. False 

 A “normal” stimulus to breathe is based upon high lev-
els of carbon dioxide in the cerebral spinal fl uid (CSF). 
This is called the hypercarbic drive. In patients with 
COPD, however, the stimulus to breathe is usually based 
upon low oxygen levels in the blood. This is called the 
hypoxic drive.   

  16. d 

 COPD is usually caused by smoking or long-term expo-
sure to environmental pollutants. Smoking is a habit 
that can be changed, but it is nearly impossible to escape 
environmental pollutants. Obesity is modifi able, but it 
is not a risk factor for COPD.  

  17. b 

COPD is by defi nition a result of chronic obstruction or 
infl ammation of the bronchioles.       

  18. Emphysema and chronic bronchitis 

 Chronic obstructive pulmonary disease (COPD) is usu-
ally defi ned as conditions other than asthma character-
ized by dyspnea, cough, sputum production, airfl ow 
limitation, and impaired gas exchange. COPD is charac-
terized by chronic sputum production that leads to 
infl ammation of the bronchioles (in patients with chronic 
bronchitis) and air trapping due to collapsed alveoli (in 
patients with emphysema). Despite emphysema and 
chronic bronchitis being two separate diseases, COPD 
patients rarely have just one but commonly demonstrate 
features of both diseases.   

  19. Possible answers include: asthma, COPD (chronic bron-
chitis and emphysema), pneumonia, exacerbations of 
congestive heart failure (pulmonary edema), foreign 
body ingestion or aspiration, smoke or toxic gas inhala-
tion, and laryngeal fracture. 

 Wheezing can be caused by many diseases other than 
asthma and by problems other than respiratory diseases 
such as foreign body obstruction and toxic gas inhala-
tion. A common medical saying, “all that wheezes is not 
asthma,” is especially helpful when evaluating the cause 
of a patient’s wheezing. Patients with foreign body 
ingestion or aspiration can manifest wheezing. In these 
cases the wheezing will be more focal rather than gen-
eralized. Patients with exacerbations of congestive heart 
failure may have fl uid buildup in their lungs. Air move-
ment will be restricted enough that the patients will 
wheeze or edema will cause bronchospasm. In this case 
the “wheezing” may be more prominent in the bases 
bilaterally.   

  20. Wheezing 

 Wheezing is generally associated with asthma, since 
wheezing is a result of narrowed or obstructed lower 
airways.   

  21. Pharynx, larynx, epiglottis 

 The pharynx, larynx, and epiglottis are upper airway 
structures, and all are susceptible to upper respiratory 
infections.   

  22. d 

 This patient likely has a history of COPD and would 
benefi t from an albuterol treatment more than any of the 
other treatment methods listed.   

  23. False 

 Respiration is defi ned as the exchange of gases at the 
alveolar-capillary membrane. It involves the diffusion of 
oxygen from the alveoli across the capillary membrane 
and the exchange of gases between the blood and the 
cells of the body.   

  24. b 

 The fact that the oxygen levels are normal and the car-
bon dioxide levels are elevated indicates that this patient 
is retaining CO 2 . This indicates a problem with ventila-
tion (air going into and leaving the lungs), and the 
patient may require the administration of albuterol to 
dilate the bronchioles and potentially reduce excess CO 2  
trapped by narrowed airways. The use of CPAP to 
remove excess CO 2  will help maintain open airways. 
Use CPAP with caution in a patient with emphysema 
because the increased pressure may cause barotrauma.   

  25. By defi nition, patients with asthma have constricted air-
ways, which puts them at risk for air trapping. If too 
much air is trapped in the lungs (for instance, as a result 
of rapid assisted ventilations), a pneumothorax may 
develop. 

 In an asthmatic patient who is intubated or receiving 
positive pressure ventilation, it is important to use slow 
ventilations, also called “controlled hypoventilation” 
or “permissive hypercapnia.” This slow  ventilation is 
necessary to allow time for the patient to exhale. 
 Ventilation forces air into the lungs, but exhalation still 
depends on passive relaxation of the chest. If air is 
being trapped by constricted airways, a longer expira-
tory phase is critical to allow as much emptying as 
possible.   

  26. 7,500 mL/min 

 Minute volume is calculated as Tidal volume ⫻ Respira-
tions per minute. In this example, 250 mL/breath ⫻ 30 
breaths/min ⫽ 7,500 mL/min.   

  27. Bronchospasm in asthma patients is due to hyperre-
sponsiveness of the airway. 

 Asthma and COPD are both characterized by airfl ow 
obstruction as a result of chronic bronchoconstriction. 
However, asthma is characterized by hyperresponsive-
ness of the airway, while with COPD bronchoconstric-
tion is caused by either infl ammation of the bronchioles 
(chronic bronchitis) or destruction of the alveolar walls 
and enlargement of the alveolar air spaces (emphysema). 
Ultimately, asthma is considered the most reversible 
disease, while COPD is more a chronic progressive dis-
ease that is less reversible.   
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  28. b 

 The patient’s symptoms indicate that she is in severe 
distress (nasal fl aring and the absent lung sounds with 
faint wheezing). The onset of symptoms and the delay 
in treatment do not indicate severe asthma exacerbation. 
The patient’s vital signs do not indicate the severity of 
the attack, only that the patient is in distress.   

  29. a 

 Albuterol (a beta agonist) and ipratropium bromide (an 
anticholinergic) are well-suited together to combat the 
initial bronchospasms brought on by the smoke. 
 Epinephrine is not indicated in this situation with 
methylprednisolone (a corticosteroid with a long onset 
of action). The same holds true for albuterol and 
 methylprednisolone.   

  30. d 

 Because the patient’s work of breathing is dramati-
cally increased and the patient is suffering from two- 
to three-word dyspnea with mental status changes, 
she is a likely candidate for intubation. CPAP and 
bilevel  positive airway pressure (BiPAP) would not be 
effective for a patient with mental status changes 
because of her hypoxic state. Remember: Patients with 
normal SpO 2  and elevated ETCO 2  are candidates for 
CPAP and BiPAP. Continuous nebulizer treatments 
would not fully correct the patient’s condition. In addi-
tion, because the patient has a history of intubation with 
hospitalization, she is a candidate for intubation.                    
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     Cardiology 

  Section I:  Physiology and ECG Interpretation  

Are You Ready?
    Mrs. Willits looks up at you as you check for her 
pulse. You are in the back of the church on a warm 
Sunday. Services were just beginning when your older 
patient felt “faint” and weak. Friends helped her to lie 

down on the pew, where you fi nd her. She appears a 
bit apprehensive and embarrassed. You reassure her 
while your partner obtains a set of vital signs. You 
place the ECG monitor leads on the patient as you 
evaluate her. You see the rhythm in  Figure 29-1 .      
  1. What is this rhythm? What information do you 

need to elicit from Mrs. Willits? 

 

 

 

Active Learning

        Anatomy Review   

   1.  Describe the location of the heart in relation to 
the different structures of the thoracic cavity. 

 

 

 

29

FIGURE 29-1
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     2.  Identify the structures of the heart wall in  Fig-
ure 29-2 .     

  a.   

  b.    

  c.    

  d.  

  e.         

   3.  Identify the structures of the heart in  Fig ure 29-3 .     

  a.  

  b.  

  c.  

  d.  

  e.  

  f.  

  g.  

  h.  

  i.  

  j.  

  k.  

  l.  

  m.  

  n.  

  o.  

  p.        

   4.  Which layer of the heart muscle provides the 
most bulk? 

 

 

   
   5.  Name the three layers of a blood vessel (from the 

lumen to the exterior). 

 

 

   
   6.  Identify the coronary vessels in  Figure 29-4 .     

  a.  

  b.  

  c.  

  d.  

  e.  

  f.  

  g.  

  h.      

e
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b

c

a

FIGURE 29-2
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   7.  At what phase of the cardiac cycle do the coro-
nary arteries fill with blood, and why does this 
happen during this particular phase? 

 

 

     
   8.   Practice Makes Better  

 There are many books and electronic products 
available to you to practice your ECG interpreta-
tion skills. In fact, you may already have one 
assigned to you by your instructor. Included on 
the DVD that came with this book are approxi-
mately 75 ECG exercises. Practice! The more you 
look at strips, the sooner you will begin to recog-
nize patterns and shapes. When practicing, make 
sure that you don’t cheat yourself and look at the 
answer before you have provided one fi rst. 
  There are also websites that give you instant 
feedback when you provide an answer. Try search-
ing for “ECG interpretation” or “EKG interpreta-

tion.” One primer site available through Gateway 
Community College (AZ) is  www.gwc.maricopa.
edu/class/bio202/cyberheart/ekgqzr.htm . Another 
site that provides a review of basic ECG interpre-
tation is available through the  University of 
 Wisconsin–Madison at  www.fammed.wisc.edu/
pcc/ecg/ecg.html . There are many others out 
there—try a few!   

   9.   ECG Basics  

 Identify the basic elements of the ECG strip shown 

in  Figure 29-5 .     
  a.  

  b.  

  c.  

  d.  

  e.  

  f.  

  g.      

a

b
c

d

e

g

h

f

Anterior View Posterior View

FIGURE 29-4
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   10. You Do the Math  

 Your patient is in a ventricular fi brillation cardiac 
arrest. Effective CPR is being performed. Your part-
ner has defi brillated the patient, IV access has been 
obtained, and epinephrine has already been admin-
istered. You are preparing to administer  amiodarone. 
Your protocol is to deliver 300 mg of amiodarone 
intravenously over 3–5 seconds, diluted with D 5 W 
to 20 mL total. You carry amiodarone in 3-mL vials, 
each with a concentration of 50 mg/mL. You are 
using a microdrop administration set.  

  a. How many milliliters will you need to draw 
into a syringe? How many vials will you use? 
How many milliliters of D 5 W will you need to 
deliver the appropriate dose? 

  

  

 You have been treating a patient who is  experiencing 
profound hypotension secondary to a complete 
heart block. Your next intervention is to infuse epi-
nephrine at a rate of 6 micrograms per minute 
(mcg/min). You have a multidose vial of epineph-
rine (1:1000), a 250-mL IV bag of normal saline, and 
a microdrip set. It is typical to inject 1 mg of epi-
nephrine into the 250 mL of normal saline.   

  b. How many milliliters of epinephrine will you 
draw out of the vial and into the saline IV bag? 
What is the drip rate in drops per minute? 

  

  

        11.   Continuous or Contiguous?  

 Which of the following sets of leads are contigu-
ous? For each contiguous set you identify, name 
the area of the heart that the leads are indicat-
ing.  

  a. I, II, III:    

  b. II, III, aVR:     

  c. II, III, aVF:     

  d. V 2 , V 3 , V 4 :     

  e. I, aVF:     

  f. I, aVL:     

  g. III, aVL:     

  h. V 3 , V 4 :     

  i. I, V 1 , MCL 1 :     

  j. V 3 , V 4 , V 5 , V 6 :           

You Are There: Reality-Based Cases

  Case 1  (continuation of chapter opener)  

 Your partner reports that the 72-year-old patient’s 
blood pressure is 106/78. Her heart rate is 82, and 
she is breathing at a rate of 22. She appears pale, 
but her skin is warm and dry. A focused history 
reveals relatively little information. She had been 
experiencing the sensation of her heart “skipping a 
beat” occasionally during the past 5 days. She takes 
no medications and recently saw her physician for 
a checkup. She is feeling much better now, she says, 
and would like to sit up. She wonders aloud what 
the fuss is all about.   

  1. Should you let the patient sit up? What are your 
concerns? 

 

 

   

  2. What other information would be helpful to you 
at this point? 

 

 

 

 You are packing away some of your gear when the 
patient puts her hand to her chest and says, “There it 
goes again. I feel my heart skipping.” You see the ECG 
tracing in  Figure 29-6 .   

 Mrs. Willits continues, “I’m feeling dizzy again.”   

  3. What should you assess at this moment? 

  

 

   

FIGURE 29-5
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  4. What dysrhythmia do you see in  Figure 29-6 ? 

  

 

 

 You ask the patient to take a breath and bear down as 
hard as she can, as if to have a bowel movement. She 
is able to do so. The ECG reverts back to the original 
rhythm you saw. Her dizziness resolves; however, she 
agrees to go to the emergency department with you to 
investigate her condition.   

  5. Can you explain what happened when the patient 
followed your directions? (Hint: Look to Section II 
of Chapter 29 for help on this question, as well as 
Chapter 8, Physiology Overview, both in the text-
book). What should you evaluate while preparing 
this patient for transport? 

 

 

 

     

  Test Yourself

  1. List the fi ve steps of systematic ECG interpretation. 

 

  

  2. You are interpreting an ECG that shows a slightly 
irregular rhythm. There are no marks visible at the 
top or bottom of the ECG paper. What method should 
you use to calculate the patient’s heart rate?  

  a. Use a heart rate meter   

  b. The 300 counting method   

  c. The triplicate method   

  d. The 6-second strip method      

  3. Which lead is most commonly used for general 
ECG monitoring, and where are the electrodes for 
this lead located? 

  

   

  4. The ability to initiate an electrical impulse with-
out outside nervous system stimulation is called 

 .   

  5. The normal T wave represents repolarization of 
the ventricles. Why do you rarely see the repolar-
ization of the atria on an ECG? 

 

  

  6. An ECG  cannot  tell you if the patient’s heart is 
contracting.  

 True   

 False      

  7. The  leads get their name because 
of their placement around the heart on the 
chest.   

  8. Name the three layers of the heart and briefl y dis-
cuss the function of each. 

  

   

  9. What is the Frank-Starling mechanism, and how 
does it apply to cardiac output? 

  

   

  10. Describe how the venous system serves as a reser-
voir for blood. 

 

  

FIGURE 29-6
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  11. An infarction involving the inferior aspect of 
the heart will most likely be “seen” by leads 

, , and .     

  12. An absent or very small Q wave is a cause for 
concern.  

 True   

 False      

  13. List three potential sources of electrical interfer-
ence (artifact) during ECG monitoring. 

  

   

  14. Which of the following is the primary pacemaker 
site?  

  a. The atrioventricular node   

  b. The protein gates   

  c. The sinus node   

  d. The Purkinje fi bers      

  15. The absolute refractory period is unstable and 
occurs when the cardiac cycle is not fi nished.  

 True   

 False      

  16. The shorter the length of the diastolic period, the 
less the amount of time available for coronary 
blood fl ow.  

 True   

 False      

  17. What are the three primary functions of the atrio-
ventricular (AV) node? 

  

   

  18. P waves that are over 2.5 mm in amplitude are 
called .       

  19. Which location is the optimal position to listen with 
a stethoscope to the closure of the heart valves?  

  a. Just right of the sternum at the third rib   

  b. Just left of the sternum at the fourth rib   

  c. Directly over the sternum at the fourth rib   

  d. Just left of the sternum at the fi fth rib       

  Scenario:    You are called to a 79-year-old female who 
is “feeling sick.” She is alert and oriented, and denies 
chest pain and shortness of breath. Her vital signs are 
BP of 110/60 and RR of 25. Her ECG reading is shown 
in Figure 29-7:       

  20. Calculate this patient’s approximate heart rate.  

  a. 60 bpm   

  b. 40 bpm   

  c. 50 bpm   

  d. 70 bpm      

  21. What type of rhythm is this?  

  a. Sinus tachycardia   

  b. Normal sinus rhythm   

  c. Sinus arrhythmia   

  d. Sinus bradycardia      

  22. How should you treat this patient?  

  a. Start an IV, provide low-fl ow O 2 , and perform 
a 12-lead ECG.   

  b. Consider external cardiac pacing en route to 
the hospital.   

  c. Administer atropine by IV drip and begin bag-
mask ventilations.   

  d. Begin assisted ventilation and consider admin-
istering isoproterenol.        

FIGURE 29-7
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  Scenario:    You are called to the home of a patient who 
has fallen. Upon arrival, you fi nd an 85-year-old woman 
lying on her kitchen fl oor. She is alert and oriented but 
complaining of severe (9 out of 10) pain in her left hip. 
She tells you she fell only about 20 minutes ago, and she 
has a history of hypertension. Her vital signs are BP of 
110/80 and RR of 28. Her ECG is shown in Figure 29-8.       

  23. What is this rhythm?  

  a. Junctional tachycardia   

  b. Sinus tachycardia   

  c. Atrial fi brillation   

  d. Atrial fl utter      

  24. What two risks are frequently associated with this 
rhythm?  

  a. Myocardial infarction and stroke   

  b. Digitalis toxicity and hemodynamic compromise   

  c. Digitalis toxicity and embolism   

  d. Hemodynamic instability and embolism      

  25. After performing your patient assessment, what 
should be your next step?  

  a. Administer an analgesic and observe the 
patient for changes in the rhythm.   

  b. Perform defi brillation while transporting emer-
gently to the nearest hospital.   

  c. Immobilize the hip and treat the patient’s 
symptoms during transport.   

  d. Attempt to determine the underlying cause of 
the arrhythmia, and then treat the cause.        

  Scenario:    You are called to the home of an elderly 
patient who is experiencing chest pain. Initial assess-
ment reveals a 75-year-old man who is alert and 
oriented. His vital signs are BP of 70/40 and RR of 28. 
His ECG shows the rhythm in Figure 29-9.       

  26. Calculate the patient’s approximate heart rate.  

  a. 80 bpm   

  b. 40 bpm   

  c. 100 bpm   

  d. 60 bpm      

  27. This rhythm should be classifi ed as  

  a. essentially regular.   

  b. regular.   

  c. irregularly irregular.   

  d. regularly irregular.      

  28. What type of rhythm is this?  

  a. Junctional escape rhythm   

  b. Idioventricular rhythm   

FIGURE 29-8

FIGURE 29-9
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  c. Premature junction contraction   

  d. Sinus bradycardia        

  Scenario:    Your patient is a 64-year-old man with a 
history of acute myocardial infarction and hyperten-
sion. He presents with dizziness, fatigue, and short-
ness of breath. His ECG is shown in Figure 29-10.       

  29. Calculate the PR interval (PRI).  

  a. 0.42 s   

  b. 0.12 s   

  c. 0.24 s   

  d. 0.18 s      

  30. What type of rhythm is indicated by the length of 
the PR interval?  

  a. Third-degree AV block   

  b. Left bundle branch block   

  c. Right bundle branch block   

  d. First-degree AV block      

  31. What type of rhythm is indicated by the shape of 
the QRS complex?  

  a. Left bundle branch block   

  b. Right bundle branch block   

  c. Third-degree AV block   

  d. First-degree AV block      

  32. What is the most likely cause of this patient’s pre-
senting symptoms?  

  a. Embolism   

  b. Right bundle branch block   

  c. Hypertension   

  d. Bradycardia        

  Scenario:    Your patient is a 54-year-old woman 
 presenting with chest pain and shortness of breath. 
You cannot fi nd a pulse, and your patient’s mental 
status is rapidly deteriorating. Her ECG is shown in 
Figure 29-11.       

  33. Identify the rhythm. 

  

   

  34. Explain why you cannot fi nd a pulse. 

   

    

  35. How should you treat this patient?  

  a. Perform chest compressions and defi brillate.   

  b. Attempt synchronized cardioversion and trans-
port.   

FIGURE 29-10

FIGURE 29-11
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  c. Attempt to determine the underlying cause of 
the rhythm.   

  d. Treat the patient’s symptoms of shock.         

Need to Know

 The following represent the Key Objectives of Chapter 
29, Section I:  

  1. Describe the anatomy and physiology of the cardio-
vascular system as it relates to normal blood fl ow. 

 After studying Chapter 29, Cardiology, in the text-
book you might feel a bit more in awe of your 
cardiovascular system. From the moment it is 
developed inside the fetus to the day it stops 
functioning, it works at nearly any cost to provide 
the function of  perfusion —to bring oxygen- and 
 nutrient-rich blood to all cells in the body. It also 
removes toxins and waste from the cells and car-
ries away dead cells to be excreted by the lungs, 
kidneys, and gastrointestinal tract, respectively. It 
is wise to take a moment to ensure that you have 
a solid understanding of the cardiovascular sys-
tem’s centerpiece, the heart. 
  The heart’s four chambers can be functionally 
divided in two ways:  

  a. The right and left atria squeeze downward to 
force blood into the right and left ventricles, 
respectively. This  top-to-bottom  movement 
results in the ventricles fi lling to their capac-
ity (the “atrial kick”), which allows them to 
contract more forcefully (the Frank-Starling 
mechanism). Blood fl ows only in one direc-
tion because the AV valves (tricuspid on the 

right, bicuspid on the left) prevent backfl ow 
from the ventricles to the atria during ven-
tricular contraction.   

  b. The right side of the heart moves blood to the 
left side of the heart through the pulmonary 
circulation, where oxygen and carbon dioxide 
are exchanged at the level of the alveoli and 
pulmonary capillaries. The left side of the 
heart moves blood to the right side of the 
heart through the systemic circulation, where 
blood is distributed to nearly every cell in the 
body. This  side-to-side  movement of blood 
creates a circulatory system that is effi cient 
and fully connects both sides of the heart. 
Blood fl ows only in one direction because the 
semilunar valves (pulmonic on the right, aor-
tic on the left) prevent backfl ow from the 
great vessels to the ventricles during ventric-
ular refi lling.    

  The two sets of valves open and close  opposite  
each other, creating the “lub dub” sound that you 
can auscultate with your stethoscope. Again, this 
causes blood to fl ow in one direction, taking the 
 following path: from the right atrium, to the right 
ventricle, through the pulmonary circulation, to 
the left atrium, to the left ventricle, out through the 
aorta into systemic circulation, and back into the 
right atrium through the vena cava. 
  When the ventricles contract, blood is squeezed 
out of the chambers under pressure. This pressure 
adds to the pressure in the circulatory system, 
causing blood to fl ow. This is the  systolic  phase of 
the cardiac cycle. When the ventricles relax and 
refi ll with blood, the pressure falls back to its rest-
ing or baseline level, known as the  diastolic  phase 
( Figure 29-12 ).   

Semilunar
valves opened

AV valves 
closed

(a) (b)

Semilunar
valves closed

AV valves 
opened

  FIGURE 29-12  The Two Phases of the Cardiac Cycle    (a)  Diastole: the relaxation and fi lling of both the 

atria and ventricles.  (b)  Systole: contraction of the atria and ventricles.   
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  The heart muscle comprises three layers: the 
top layer known as the epicardium, the thick mid-
dle layer called the myocardium, and the smooth 
inner layer, namely, the endocardium. The heart’s 
own circulation, the coronary arteries and veins, 
are located on the epicardium. 
  The heart only perfuses itself through the cor-
onary arteries during diastole, or when the ven-
tricles are relaxing. 
  Review  Figure 29-11  in the textbook for the 
locations of the major coronary arteries:  

•  Left and right main coronary arteries (LCA and 
RCA, respectively)   

 • Circumfl ex and left anterior descending (LAD) 
arteries, branching off the left main coronary 
artery   

•  The posterior descending artery, which is what 
the RCA is called when it reaches the back of 
the heart    

  The heart is the pump that drives the cardio-
vascular system, similar to your automobile’s water 
pump, which causes coolant to circulate through 
pipes to keep the engine at a normal operating 
temperature. Unlike your car’s pipes, your vascu-
lature is able to respond to changing conditions 
quickly and effectively. The vasculature includes 
the arteries, capillaries, and veins.  

 • The capillaries are literally one cell thin, 
allowing for easy diffusion of gases, nutrients, 
and waste across cell membranes.   

•  The veins are relatively fi xed, allowing blood 
to return to the heart. One-way valves exist in 
veins to allow one-way fl ow to occur.   

•  The arteries have the marvelous property of 
being able to expand and contract.    This fl exi-
bility allows blood to fl ow smoothly from the 
heart out to the most distal tissues without too 
much loss of pressure. The bolus of blood as 
it leaves the left ventricle causes temporary 
expansion of the arterial walls, which then 
“snap” like an elastic band to push the bolus 
to the next section of artery, where the expan-
sion of the arterial walls again pushes the 
bolus onward, and so forth.    

    Additionally, the arteries can respond to 
increasing blood pressure by dilating, effectively 
increasing the size of the system and causing 
pressure to fall. More importantly, if pressure 
begins to drop, the arteries contract, shrinking 
the size of the system and forcing pressure to 
rise. Baroreceptors located in the vasculature 
sense falling blood pressure and signal the 
 adrenal glands through the  autonomic nervous 

system to secrete norepinephrine, which 
 activates the alpha receptors located in the arte-
rial walls that cause the arterial muscle to 
 contract.       

  The system’s vasculature has to have a certain 
amount of existing pressure for two reasons:  

  a. Blood must fl ow into the atria in order for the 
ventricles to fi ll adequately. There has to be a 
certain amount of pressure in the ventricle at 
the end of its diastolic phase, when it is pas-
sively fi lled with blood from the atria. Called 
 preload , this pressure controls the ventricle’s 
cardiac output. If preload is too high, the heart 
has to work harder to pump. If preload is too 
low, cardiac output falls.   

  b. There has to be a certain amount of pressure in 
the systemic circulation in order for the 
squeeze of the left ventricle to be effective in 
pushing blood to the body’s tissues (known as 
 afterload ). If the afterload is too high (hyper-
tension), there will be signifi cantly more work-
load on the myocardium. Conversely, if it is 
too low (hypotension), blood will not circu-
late effectively.    

  The fl uid in the automobile coolant analogy has 
a certain viscosity or thickness to it, contributing to 
its effectiveness in carrying heat better than simply 
water would do. Our blood has a certain viscosity 
as well, which contributes to blood pressure main-
tenance (the heavier density of blood causes “drag” 
during fl ow, creating additional resistance inside 
the vasculature). 
  Components of the blood related to this chapter 
include the red blood cells, which carry oxygen, and 
platelet cells, which trigger the clotting process.   

  2. Explain how blood fl ow and pressure are con-
trolled by the cardiovascular system to maintain 
homeostasis. 

 Remember that the body’s ultimate goal is to main-
tain a state of homeostasis. At the cardiovascular 
level, the three components—heart, vasculature, 
and blood—work in concert to maintain blood 
pressure (perfusion) throughout the body, particu-
larly the critical organs, the brain, kidneys, lungs, 
and the heart itself. 
  The renin-angiotensin mechanism regulates 
pressure by acting upon both cardiac and vascular 
function, as well as volume management. You can 
review this important mechanism in Chapter 8, 
Physiology Overview, in the textbook. 
  When stimulated, the sympathetic nervous 
system will release epinephrine from the adrenal 
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glands into the bloodstream. Epinephrine will 
activate  beta receptors  in the heart and produce 
chronotropic effects (faster heart rate) as well as 
inotropic effects (more forceful contractions). 
  Conversely, the parasympathetic system uses 
acetylcholine to counter the effects of the sympa-
thetic side of the autonomic nervous system, caus-
ing the heart to slow, reducing contractility, and 
dilating blood vessels. 
  These mechanisms will interact with each 
other to increase cardiac output into a smaller vas-
culature as pressure falls, or much less effectively, 
try to decrease cardiac output into a larger vascu-
lature when pressure is high.   

  3. Describe the cardiac cycle in terms of mechanical 
and electrical function. 

 How the heart controls the direction of sequence 
of the atrioventricular contraction is yet another 
marvel. 
  Cardiac cells possess the properties of automa-
ticity (spontaneous generation of an electrical 
impulse) and excitability (easily stimulated by an 
electrical impulse). In addition, they are connected 
to each other in such a way as to promote rapid 
conduction of action potentials from one to the 
next. Even more specialized conduction fi bers allow 
for even faster propagation of electrical signals. 
These properties allow for the fast, coordinated 
spread of an electrical signal throughout the heart. 
  An electrical impulse is generated typically at 
the sinoatrial pacemaker site, or SA node, located 
on the posterior side of the heart next to where 
the superior vena cava enters the right atrium. 
This impulse travels throughout the right atrial 
cells, across Bachmann’s bundle to the left atrium, 
and down the internodal pathways to depolarize 
both atria nearly simultaneously. 
  The electrical wave reaches the cardiac skel-
eton that physically and electrically separates the 
atria from the ventricles. However, at the bottom 
of the left atrium are the AV node and AV junction, 
which allow electrical transmission through the 
skeleton and into the ventricular structures. From 
the AV junction, the impulse travels down the 
bundle of His, which is electrically isolated from 
the myocardium. The bundle of His divides into 
the left and right bundle branches. 
  The left bundle branch has to cover a great 
deal of ventricular muscle mass. It does so by 
dividing again into the anterior and posterior fas-
cicles which spread out across the walls of the left 
ventricle. 
  Near the apex (bottom) of the heart, each bun-
dle branch terminates in a network of conduction 
fi bers called the Purkinje network. From here the 

impulse rapidly propagates throughout the remain-
der of the ventricular wall. 
  The electrical conduction system of the heart 
contains three naturally occurring pacemakers—
the SA node, AV node, and Purkinje fi bers ( Fig-
ure 29-13 ). The AV and Purkinje pacemaker sites 
function as backups for the SA node in case it 
fails. Both generate impulses at a slower rate than 
the SA node as well.   
  With your knowledge of both the mechanical 
and electrical aspects of the heart, let us now 
relate the two:  

•  Based upon the signals it receives from the 
autonomic nervous system, the SA node gen-
erates electrical impulses (depolarizes) at a 
specifi c rate necessary to maintain perfusion. 
Each beat travels out of the SA node through 
the internodal pathways and Bachmann’s bun-
dle. Upon receipt of the signal, the cardiac 
cells begin to contract. Since the impulse trav-
els as a wave, the atria contract with a  wavelike 
motion. This effectively causes the atria to 
squeeze from top to bottom, maximizing the 
amount of blood leaving the chambers.   

•  As the atria are squeezing, the electrical wave 
enters the AV junction. There is a slowing of 
the impulse as it travels through this section. 
This allows the atria to fully contract their 
contents through the AV valves into the ven-
tricles.   

•  The electrical impulse then travels into the 
bundle of His, down the bundle branches, and 
back up the Purkinje fi bers. The cells at the 
apex begin to contract fi rst, followed by the 
remainder of the ventricular cells from the bot-
tom of the heart up.   

•  As the ventricles contract, the AV valves slam 
shut and pressure inside the chambers increases. 
The semilunar valves snap open once the pres-
sure reaches a certain level, causing the blood 
to eject forcefully into the vasculature.   

•  The energy from the original electrical impulse 
dissipates, and the contraction phase stops. 
The semilunar valves close, just before the 
next electrical impulse causes the atria to con-
tract and push more blood into the ventricular 
chambers.   

•  The cells must electrically return to their 
resting state before they can depolarize again. 
This is called repolarization. During this 
phase, cells cannot respond easily or at all to 
any electrical signal sent to them; they are 
either relatively refractory (can only partially 
respond) or absolutely refractory (cannot 
respond at all).      



356 Part 4 Medical Issues

  4. Analyze and identify an electrocardiogram (ECG). 

 As a paramedic, you will be observing the electri-
cal properties of the cardiac system through the 
use of a cardiac monitor (the science is called 
electrocardiography). By viewing an electrocar-
diogram (ECG), you may be able to identify a 
variety of problems associated either with the 
electrical rhythm itself, the health of the cardiac 
muscle, or both. 
  An electrical signal can be imagined as a fl ow 
of particles moving from an area of high concen-
tration to an area of low concentration. In the 

case of the ECG, the point of high concentration 
of these particles (electrons) is a  negative pole,  
and the low point is a  positive pole.  The ECG 
records the fl ow of electricity from the negative 
to the positive poles, using electrodes to record 
the fl ow. Each pair of negative and positive elec-
trodes is called a lead. 
  To identify how electricity fl ows through the 
heart, a paramedic typically uses  limb lead s. 
Leads I, II, and III are examples of limb leads. 
Lead II is generally used to record the tracing 
both on paper and the oscilloscope (screen) of the 

  FIGURE 29-13  The heart’s conduction system generates and carries electrical impulses throughout the 

heart. The enlarged section shows the His-Purkinje system.   
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 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:          

Skill Name

Skill Sheet 
Number 
and Location

Step-by-Step 
Number 
and Location

ECG 
Acquisition

37 – Appendix 
A and DVD

37 – This chapter 
and DVD

  FIGURE 29-14  Leads I, aVL, V 5 , and V 6  (shown in green) 

look at the lateral wall; leads II, III, and aVF (red) look at 

the inferior wall; leads V 1  and V 2  (blue) look at the septal 

wall; and leads V 3  and V 4  (yellow) look at the anterior wall.   

I 

II 

III 

aVR

aVL

aVF

V4 

V5 

V6 

V1 

V2 

V3 

ECG monitor. Limb leads are affi xed to the 
patient’s skin with gel-coated electrodes. In 
lead II, the negative electrode is located on the 
right arm, with the positive at the left leg. In 
order to reduce artifact, the limb leads are often 
attached close to or directly on the patient’s trunk 
closest to the limbs. 
  Electricity is “seen” by the ECG monitor as it 
fl ows from the negative to the positive electrode. 
The monitor views it from the point of the positive 
electrode, so like a camera, the wave of electricity 
is coming toward it. The monitor translates this 
movement into a  positive defl ection,  which is seen 
as an upright tracing from the isoelectric line on 
the screen or tracing paper. 
  Each part of the heart produces a wave that is 
seen by the ECG monitor.  

•  The fi rst defl ection seen is the one caused by 
the depolarization of the SA node into the 
atria. This is the  P wave.    

•  The second defl ection is caused by the wave 
traveling through and depolarizing the much 
bigger ventricles. Therefore the tracing is also 
much bigger, dwarfi ng the size of the P wave. 
This is the  QRS complex.  There are several 
shapes associated with the QRS complex, and 
not all parts of the wave need be there. How-
ever, the common trait among all the com-
plexes is that they should be shorter than 
0.12 second long in duration, the time it takes 
for the ventricles to depolarize.   

•  The third defl ection is called the  T wave , and 
it is a recording of the repolarization of the 
ventricles.   

•  There are intervals between the different wave-
forms that you should know about. One is the 
 PR interval  (PRI), measured from the beginning 
of the P wave to the beginning of the QRS com-
plex (the Q part of the QRS complex may not 
be seen all the time, and the R wave is usually 
noticeable). This represents the time it takes for 
depolarization to run from the SA node to the 
bundle of His, usually 0.12–0.20 second.   

•  The second interval is the  ST segment  located 
between the end of the QRS complex, as mea-
sured by the J point, to the beginning of the 
T wave. Under most circumstances, the ST 
segment should be equal in height to the iso-
electric line. More on this in a moment.   

•  The third interval is called the QT interval, the 
distance between the beginning of the QRS 
complex and the end of the T wave. It should 
be less than half the length of the cardiac 
cycle, as measured from one R wave to the 
next (the RR or “R to R” interval).    

  The limb lead ECG is usually suffi cient to 
identify gross disturbances with the rhythm. Use 
the fi ve-step method outlined in  Table 29-1  to 
identify dysrhythmias, and recall that all dys-
rhythmias are evaluated against the standard 
normal sinus rhythm (NSR). Refer to Chapter 29, 
Cardiology, in the textbook in order to identify and 
describe the different rhythms encountered by the 
paramedic.   
  The limb leads will provide an image of the 
electrical heart in one plane. To “see” the heart in 
three dimensions, a 12-lead ECG is taken. The 
12 leads are the 3 limb leads (I, II, III), the 3 aug-
mented leads (aVL, aVR, aVF), and the 6 ventral 
leads (V 1  through V 6 ).  Figure 29-36  in the textbook 
shows you where to accurately place the V leads. 
  The 12-lead ECG can help you identify areas 
of ischemia in the heart muscle. Most notably, the 
ST segment may either elevate above or depress 
below the isoelectric line in two or more contigu-
ous (areas of the heart adjoining each other) leads. 
Boxes 29-8 through 29-14 in the textbook show the 
different leads that are affected by specifi c parts of 
the heart.  Fig ure 29-14  shows the leads shaded in 
different colors. Leads shaded in a specifi c color 
“look” at that part of the heart.         
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  TABLE 29-1  Five-Step Method for Identifying Dysrhythmias            

Step Should Be (Normal Sinus 

Rhythm)

Unusual Rhythm Characteristic

1. Rate 60–100 bpm Slow (< 60) • Sinus bradycardia

• Junctional rhythm

• Idioventricular rhythm (IVR)

•  Heart blocks, especially second 

and third degree

Fast (> 100) • Sinus tachycardia

•  Supraventricular tachycardia (SVT), 

including PSVT, MAT

• Ventricular tachycardia (VT)

• Rapid atrial fi brillation/fl utter

2. Rhythm regularity Regular Regularly irregular •  Second- and third-degree heart 

blocks

• Sinus arrhythmia

Irregularly irregular •  Atrial fi brillation (AF)

Occasional additional 

beat.

•  premature atrial contraction (PAC), 

premature ventricular contraction 

(PVC), premature junctional 

contraction (PJC)

3. P:QRS relationship P is present; 

1:1 relationship (P = QRS)

P > QRS •  Second- and third-degree heart 

blocks

QRS > P • Slow VT

• PVCs

No relationship between

P and QRS

• Third-degree heart block

P not present • AF (atrial waves)

• A fl utter (fl utter waves)

• SVT

• VT

• Ventricular fi brillation (VF)

4. PR interval duration 0.12–0.20 s duration > 0.20 s • First-degree heart block

• Second-degree heart block

< 0.20 s • Junctional rhythm

• PACs

5. QRS complex width < 0.12 s wide > 0.12 s wide • VT

• Wide complex tachycardia

• Aberrantly conducted SVT
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Step-by-Step 37
     ECG Acquisition  

  Conditions:    The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions.   

  Indications:    Any patient exhibiting chest pain of probable cardiac origin, or other symptoms of a possible 
myocardial infarction.   

  Red Flags:    Avoid attaching electrodes to skin that is burned, injured, or otherwise not intact. Do not delay 
the management of life threats for acquisition of an ECG.   

 Steps:   

  1. Don appropriate standard precautions.   

  2. Explain procedure to patient.    

 3-Lead ECG Acquisition   

  3. Place limb leads:  
•  White on right arm   
•  Black on left arm   
•  Green on right leg   
•  Red on left leg ( Figure SBS 37-1 )   
•  MCL 1 , if utilized, should be placed in the 

fourth intercostal space, right of the sternum  

        4. Turn monitor on and assess the baseline rhythm 
( Figure SBS 37-2 ).  

   

  5. Print ECG strip as necessary.     

 12-Lead ECG Acquisition   

  6. Treat life-threatening rhythms prior to 12-lead.   

  7. Expose the chest.   

  8. Ensure skin is intact, and shave hair as 
necessary.   

  9. Cleanse area with alcohol if necessary. Alcohol 
must dry prior to placing electrodes.   

  10. Attach cables to self-adhesive leads.   

  11. Attach precordial leads ( Figure SBS 37-3 ):  
•  V 1 —fourth intercostal space, right of sternum   
•  V 2 —fourth intercostal space, left of sternum   
•  V 4 —fi fth intercostal space, midclavicular line   
•  V 3 —on a line midway between V 2  and V 4    
•  V 5 —anterior axillary line on same horizontal 

level as V 4    , between V4 and V6

•  V 6 —midaxillary line at same level as V 4  and 
V 5   

      
  12. Connect precordial leads to monitor.   

  13. Direct patient to remain still and breathe 
normally ( Figure SBS 37-4 ).  

Step-by-Step 37

SBS 37-1

SBS 37-2

SBS 37-3
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ᔢ   Things Might Get a Little Rough  Another way to 

make electrode pads adhere better to the skin and 
increase electrical pickup is to “rough up” the skin 
a little. By rubbing an alcohol pad briskly over the 
skin you will remove the upper layers of the epi-
dermis, which may create a better electrical con-
tact between the electrode and the skin.     

The Drug Box

 There are no specifi c drugs related to this section con-
tent. Please see Chapter 29, Section II, for drugs used 
to treat cardiac emergencies.   

 Answers   

 Are You Ready?   

  1. This rhythm is a sinus tachycardia with premature atrial 
contractions. Is this enough information to begin any 
treatment? No, you still need to fi nd out more about 
what happened just prior to your arrival; the patient’s 
past medical history, prescription medications, and 
allergies; and any physical fi ndings, such as her vital 
signs and a description of any pain she may be experi-
encing. In other words, you need to treat the patient, 
not  just  the monitor.     

 Active Learning   

  1. The heart is bordered on both sides by the right and left 
lungs, respectively; anteriorly by the sternum; and pos-
teriorly by the vertebral column. Its base (the wide por-
tion of the heart that holds the great vessels) lies beneath 
the second rib, and its apex (the pointed portion of the 
heart) lies facing downward and slightly to the left at 
the level of the fi fth intercostal space.   

SBS 37-4

  14. Acquire 12-lead ECG.   

  15. If data is “noisy,” adjust appropriate lead and 
retake 12-lead ECG.      

 Critical Criteria:   

•  Use appropriate standard precautions.   

•  Accurately place leads on patient.   

•  Ensure skin is clean and clear prior to lead 
placement.      

 Connections   

ᔢ  Several of the textbook chapters warrant review to 
help strengthen your knowledge of cardiology: 
Chapter 7, Anatomy Overview; Chapter 8, Physiol-
ogy Overview; Chapter 28, Pulmonary, and Chap-
ter 31, Endocrine, Electrolytes, and Acid/Base.   

ᔢ  Several websites have examples of heart tones. 
The University of Michigan has an image show-
ing where to place the stethoscope and the cor-
responding sound:  www.med.umich.edu/lrc/
coursepages/M1/anatomy/html/surface/thorax/
hsounds.html . The Auscultation Assistant at 
the University of California at Los Angeles has 
both heart sounds and lung sounds at its site: 
 www.med.ucla.edu/wilkes/inex.htm .   

ᔢ  A wonderful animation site showing the cardiac 
cycle, ECG interpretation, and other aspects of 
cardiology can be found at  www.blaufuss.org/ . 
Created by Blaufuss Medical Multimedia Labo-
ratories, there is an excellent animation and 
tutorial on the various forms of supraventricular 
tachycardia (SVT), including Wolff-Parkinson-
White syndrome.   

ᔢ  Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

ᔢ   A Sticky Situation  It can be a challenge to get 
the ECG electrodes to stick to the patient’s skin 
when the patient is very diaphoretic. Wiping the 
area with an alcohol pad or iodine swabs can help 
reduce the amount of moisture and increase the 
stickiness factor.   
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  2. a. parietal pericardium; b. epicardium (visceral pericar-
dium); c. pericardial cavity (containing fl uid); d. myo-
cardium; e. endocardium   

  3. a. right atrium; b. left atrium; c. right ventricle; d. left 
ventricle; e. right atrioventricular (tricuspid) valve; f. left 
atrioventricular (bicuspid or mitral) valve; g. papillary 
muscles; h. aortic valve; i. chordae tendineae; j. superior 
vena cava; k. inferior vena cava; l. left pulmonary artery; 
m. right pulmonary artery; n. left pulmonary veins; 
o. right pulmonary veins; p. aorta   

  4. The myocardium   

  5. Tunica intima (interna), tunica media, and tunica adven-
titia (externa)   

  6. a. left coronary artery; b. left anterior descending artery; 
c. right coronary artery; d. marginal artery; e. circumfl ex 
artery; f. posterior descending artery; g. coronary vein; 
h. coronary sinus   

  7. The coronary arteries fi ll with blood during diastole. 
The reason the coronary arteries fi ll with blood during 
diastole rather than systole is because the opening to 
the coronary arteries lies just distal to the aortic valves. 
When the heart contracts (systole), the valves open and 
the cusps from the valves cover the opening to the cor-
onary arteries. When the heart relaxes (diastole), the 
aortic valve cusps return to their resting phase, and the 
openings to the coronary arteries are exposed. Thus, it 
is during diastole that the coronary arteries are per-
fused.     

  9. a. P wave; b. QRS complex; c. T wave; d. PR interval; 
e. QT interval; f. isoelectric line; g. ST segment; h. RR 
interval   

  10.    a. Each vial contains 150 mg of amiodarone (3 mL ⫻ 
50 mg/mL ⫽ 150 mg). You will need two vials to make 
a 300-mg bolus. Since you are drawing up a total of 6 mL 
of fl uid, you will need 14 mL of D 5 W to create the 20-mL 
bolus indicated by your protocol.   

  b. An epinephrine vial of 1:1000 concentration has a 
concentration of 1 mg/mL. You will need to draw 1 mL 
of epinephrine to give you 1 mg of epinephrine; 1 mg 
of epinephrine in 250 mL of normal saline will pro-
duce a concentration of 4 mcg/mL. Therefore, you will 
need to infuse 1.5 mL of this solution per minute to 
provide the patient the appropriate dose of 6 mcg/min. 
The drip rate would be 90 drops per minute (1.5 mL ⫻ 
60 gtt/mL ⫽ 90 gtt). However, because 90 drops per 
minute is too fast to count, you could increase the 
amount of epinephrine in the IV bag in order to create 
a drip rate below 60 per minute. For example, adding 
2 mg would double the dose, thereby cutting the drip 
rate in half, or to 45 gtt/min. It’s still fast but is easier 
to count than 90.      

  11. a. not contiguous; b. not contiguous; c. contiguous: infe-
rior aspect; d. contiguous: anteroseptal; e. not contigu-
ous; f. contiguous: lateral wall; g. not contiguous; 
h. contiguous: septal wall; i. not contiguous; j. contigu-
ous: septal – lateral wall     

 You Are There: Reality-Based Cases   

  1. With the events being described, there is a distinct pos-
sibility that your patient may have suffered a near—or 
full—syncopal episode. Although her blood pressure is 
not technically hypotensive, given her age you might 
expect it to be higher than what is reported. Her blood 
pressure may fall if she sits or stands; in addition to 
another syncopal episode, the preload pressure back to 
the heart may become inadequate. This can lead to car-
diac ischemia or injury.   

  2. There are several reasons why she may be syncopal. Hypo-
volemia may be one cause. Cardiac dysrhythmia and/or 
ischemia that lead to sudden decreased output are other 
possible causes. You will need to elicit more information 
about the patient’s past medical history. For example, does 
she have a recent fl u or fever history with vomiting and 
diarrhea episodes? She may have become dehydrated. Is 
there any chest discomfort or sudden, unexplained short-
ness of breath associated with the episode, indicative of 
a possible coronary event? Other information will include 
a physical exam. You will need to look for signs that back 
up your suspicions. For example, you may look for ST 
segment elevation on two or more contiguous leads on 
the ECG if she is complaining of cardiac-type discom-
fort. An absence of neck vein distention, skin tenting, 
and a sunken eye appearance may help to reinforce the 
suspicion of hypovolemia secondary to dehydration.   

  3. This is an abrupt change in the patient’s cardiac rhythm. 
You must assess whether any or all of these beats are 
creating a pulse that you can palpate peripherally. A 
patient who complains of feeling dizzy or faint  while 
supine  must be quickly evaluated to determine if hypo-
tension is the cause. If this sounds familiar, it should—
you are back to performing a primary survey of the 
patient’s airway, breathing, and circulatory status.   

  4. Use the fi ve-step method to compare this ECG tracing 
against normal sinus rhythm.  

 Step 1.  Calculate the heart rate . This is a tachycardia, 
at approximately 180 beats per minute.   

 Step 2.  Classify the rhythm . It appears fairly regular.   

 Step 3.  Inspect the P wave and its relationship to the 
QRS complex . There appear to be P waves that 
look alike, but they are not shaped in the round 
manner that you would expect. There is a 
P wave for every QRS complex, and a QRS com-
plex for every P wave. This implies that there 
is a focus in the atria, and not the sinoatrial 
node, that is able to depolarize the ventricles 
each time it reaches the AV node.   

 Step 4.  Calculate the PR interval . It appears shorter 
than expected, just less than 0.08 second long. 
This reinforces the possibility that this is an 
atrial-based rhythm, not a sinus-based rhythm.   

 Step 5.  Inspect the QRS complex . The ventricular re -
sponse appears normal, with a narrow, upright 
shape. This implies that the beat is originating 
within the electrical conduction fi bers of the 
bundle of His.    
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   In summary, this rhythm appears to originate in the atria, 
is conducting very quickly, and follows the remaining elec-
trical pathway normally. This would all point to a supra-
ventricular tachycardia, most likely an atrial tachycardia.   

  5. You have just asked your patient to perform a Valsalva 
maneuver. Pressure against the glottic opening tran-
siently increases parasympathetic tone and stimulates 
the vagus nerve, which in turn slows down electrical 
conduction through the AV node. If the SVT is due to 
a reentry mechanism, the slowing can “break” the cycle 
and terminate the tachycardia. Keep your fi ngers on the 
patient’s pulse when she performs the vagal maneuver 
to check for slowing. (You may also want to have this 
patient remain supine, in case she lowers her blood 
pressure along with her heart rate.)     

 Test Yourself   

  1. Calculate heart rate; classify rhythm (including the pres-
ence of ectopic beats); check for the presence and shape of 
the P wave and the P wave’s relationship to the QRS com-
plex; calculate the PR interval; inspect the QRS complex. 

 For every ECG, you should train yourself to identify the 
rhythms by following the fi ve-step process. Following 
these fi ve steps will ensure that you do not miss anything 
and make an incorrect reading. The learning process can 
be frustrating, but after you have had some experience 
applying the systematic approach to rhythm interpreta-
tion, you will learn to identify a few ECG patterns by 
sight, such as the life-threatening dysrhythmias.   

  2. b 

 For regular or slightly irregular rhythms, and when the 
markings may not be visible, you can estimate the heart 
rate by identifying the R waves of two consecutive com-
plexes, counting the number of large (5 mm) boxes between 
them, and dividing that number into 300. For even more 
accuracy, count the number of small (1 mm) boxes between 
the R waves and divide that number into 1,500. Neither 
of these counting methods works very well with irregular 
rhythms. The 6-second strip method only works when 
you can see the 3- or 6-second markings at the top or bot-
tom of the ECG paper. Both the triplicate method and 
heart rate meters can only be used with regular rhythms.   

  3. Lead II is the most commonly used; in lead II, the negative 
electrode is on the right shoulder, the positive electrode 
is on the left leg, and the ground is on the left shoulder. 

 Lead II is the most commonly used lead for general 
monitoring, because it usually gives the tallest ECG 
complex and also because it observes the impulse trav-
eling “down” through the conduction pathway.   

  4. Automaticity 

 The heart is made up of specialized muscle tissue found 
nowhere else in the body. It has the normal properties 
of muscle tissue in that it will contract and relax when 
stimulated by electrolytes such as calcium and magne-
sium. These specialized cells express the additional 
unique properties of automaticity, the ability to initiate 
an electrical impulse without outside nervous system 
stimulation, and excitability, the ability to readily 
receive and respond to an electrical impulse.   

  5. Repolarization of the atria occurs during depolarization 
of the ventricles (the QRS complex). 

 The QRS complex primarily represents the depolariza-
tion of the ventricles. The repolarization of the atria 
occurs at the same time and is therefore factored into 
the QRS complex. Because of the strength of ventricular 
depolarization and the relative weakness of atrial repo-
larization, atrial repolarization is rarely “seen” on an 
ECG.   

  6. True 

 The ECG monitors the electrical impulses in the heart 
but cannot tell you if the heart is responding to these 
impulses by actually contracting.   

  7. Precordial 

 The precordial leads get their name because of their 
placement around the heart on the chest. The precordial 
leads are also known as unipolar leads because, just as 
in the augmented leads, the negative component is cal-
culated using three limb leads. These, in conjunction 
with the six limb leads, create the standard 12-lead 
ECG.   

  8. The epicardium is the outermost layer, which protects 
the heart. The myocardium is the muscular middle 
layer, which performs the work of the heart. The endo-
cardium is the inner layer, which lines the chambers of 
the heart and contains the Purkinje fi bers. 

 The epicardium serves as the “skin” of the heart and is 
a protective layer that contains most of the heart’s blood 
vessels, lymph vessels, and nerve fi bers. The myocar-
dium makes up the bulk of cardiac muscle tissue and 
also contains a rich blood supply from capillaries. The 
endocardium is comprised of mostly connective tissue, 
a few blood vessels, and the system of nerve fi bers 
known as the Purkinje fi bers.   

  9. The Frank-Starling mechanism (also sometimes described 
as a “law”) states that the force of blood ejected by the 
heart is determined primarily by the length of the fi bers 
of its muscular wall. Simply stated, the more a cardiac 
muscle is stretched, the harder it will contract. There-
fore, the more blood that is pushed into the ventricles 
(thus stretching them more), the harder they will con-
tract, increasing cardiac output.   

  10. The venous system serves as a reservoir for blood by 
increasing or decreasing its size through venous con-
striction or dilation (sometimes also called “pooling”). 
By increasing or decreasing its capacity, it can control 
how much blood is being returned to the heart. This 
mechanism allows the body to adjust to blood loss, 
dehydration, and overhydration by altering the con-
tainer size to accommodate the fl uid volume. 

 This system is infl uenced by blood pressure, psycho-
genic (emotion-controlled) factors, and medication. Sim-
ple fainting, which is also called vasovagal syncope, 
may be the result of increased capacitance (or size 
changes) of the vascular system, which decreases blood 
fl ow to the heart and ultimately to the brain. Like all 
compensatory mechanisms, vascular system constric-
tion or dilation has its limitations.   
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  11. II, III, and aVF 

 Think of each electrode as an “eye” looking toward the 
heart. Each eye looks at a very specifi c portion of the 
heart. Since the electrical conduction travels many dif-
ferent directions in different areas of the heart, the ECG 
pattern from each lead will appear slightly different. 
Keep in mind that the measurements of waves and inter-
vals shouldn’t change. This also means that a change 
involving only one portion of the heart will only be seen 
in the leads that look to that area. Leads II, III, and aVF 
look at the heart’s inferior aspect; they are referred to as 
the inferior leads. Leads V 1  and V 2  look at the septal 
region. Leads V 3  and V 4  look at the anterior aspect, 
while leads V 5 , V 6 , I, and aVL look at the lateral wall.   

  12. False 

 The Q wave is the fi rst negative defl ection from the iso-
electric line. After the impulse pauses at the AV node, it 
travels through the AV node, reaching the bundle of His 
and the bundle branches. As the impulse hits the left 
bundle branch, the septum begins to depolarize, and once 
again some electrical movement is detected by the moni-
tor. Since the left bundle branch depolarizes the ventricu-
lar septum, the impulses travel across the  septum to the 
right bundle branch. The result is a very tiny defl ection 
away from the positive electrode called a Q wave. This 
wave is usually so small it often isn’t seen at all.   

  13. Muscle movement, loose leads, and 60-cycle interference 

 The ECG measures all electrical activity in the body, 
although this is minimized by a series of fi lters. The 
three common types of artifact include muscle move-
ment, loose leads, and 60-cycle interference (the latter 
is caused by proximity to other electrical devices).   

  14. c 

 The primary pacemaker, or sinus node, is able to initiate 
depolarization at a rate of 60–100 times per minute. 
Should the sinus node fail to initiate an impulse, the 
AV node will then fi re. Should both fail, the Purkinje 
fi bers take over at an intrinsic rate of 20–40 bpm. When 
lower-positioned pacemaker sites fi re because a higher 
site has failed, the term “escape” is used to describe the 
rhythm that results.   

  15. False 

 The absolute refractory period occurs once the cardiac 
cell is in the depolarized state and the electrical gradi-
ent is such that no matter how strong an incoming elec-
trical impulse is, the cell is not capable of responding 
to it. Therefore, the absolute refractory period is stable. 
The relative refractory period occurs when the cardiac 
cycle is not fi nished and it is unstable. A strong enough 
electrical impulse hitting at this time may be suffi cient 
to interfere with the coordinated activity of the conduc-
tion system, effectively destabilizing the entire heart. 
This destabilization could result in chaotic electrical 
activity known as ventricular fi brillation or ventricular 
tachycardia and could be life threatening.   

  16. True 

 As the heart begins to relax and refi ll during diastole, 
some of the blood that was pushed out into the aorta 

during systole is “sucked” back toward the heart, into 
the coronary system. At this time the coronary arteries 
are opened and blood quickly fl ows into them, perfus-
ing the heart. Thus, the shorter the length of the dia-
stolic period, the less the amount of time available for 
coronary blood fl ow.   

  17. The AV node connects the atria to the ventricles electri-
cally. It slows down the conduction by an average of 
0.08 ms. And it acts as the secondary pacemaker. 

 The AV node allows impulses to cross from the atria to 
the ventricles. A 0.08-ms delay in conduction provided 
by the AV node allows the atria a little extra time to fi ll 
the ventricles with blood before the ventricles them-
selves begin to contract. In the event that the sinus node 
or the conduction system of the atria fails, the AV node 
would begin to fi re at a rate of 40–60 bpm.   

  18. P-pulmonale 

 The fi rst defl ection noted with the start of the cardiac 
cycle is called the P wave. It identifi es atrial depolariza-
tion and shows the impulse originating in the sinus 
node. The P wave is usually upright and rounded in 
lead II, and the duration is 0.10 second or less and is 
rarely over 2 mm high. P-pulmonale waves are over 
2.5 mm in amplitude and may be associated with respi-
ratory problems. This P wave is usually peaked instead 
of rounded.   

  19. d 

 The pointed portion of the heart is called the apex. It is 
the closest part of the heart to the chest wall, located 
just left of the sternum at the fi fth rib. This location is 
the optimal position to listen with a stethoscope to the 
closure of the valves found between both the left and 
right atria and ventricle. This auscultatory site is called 
the point of maximal impulse (PMI).   

  20. b 

 You can approximate the patient’s heart rate by counting 
the number of large boxes between the R wave of one QRS 
complex and the R wave of the next. Then divide 300 by 
that number: 300/7 large boxes ≈ 43 beats per minute.   

  21. d 

 The diagnostic criteria for sinus bradycardia are: heart 
rate < 60; rhythm regular to essentially regular without 
any ectopy; P waves present and preceding each QRS 
complex with a 1:1 relationship; PRI of 0.12–0.20 second; 
QRS complex < 0.12 second and uniform in shape.   

  22. a 

 Treatment for sinus bradycardia should be based on the 
clinical presentation of symptoms and not on the actual 
heart rate. A patient mentating properly (who is awake; 
alert; and oriented to person, place, time, and situation), 
with no serious symptoms like hypotension, chest pain, 
or diffi culty breathing, may simply be observed until a 
cause is determined. However, it would be a good idea 
to have an IV and oxygen support in place in case the 
patient’s condition starts to deteriorate.   

  23. c 

 Similar to atrial fl utter, atrial fi brillation is the result of 
rapid atrial depolarization, except that it is the result of 
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multiple ectopic sites within the atria, resulting in an 
atrial depolarization rate of 350–600. The hallmark of 
this rhythm is the gross irregularity of the ventricular 
response. Because of the sheer volume of atrial impulses, 
it is impossible to predict which impulse will be con-
ducted to the ventricles and when.   

  24. d 

 The fi rst concern with this rhythm is the rate of ven-
tricular response. The faster the ventricles depolarize, 
the less time they have to fi ll, thus reducing cardiac 
output and leading to hemodynamic instability. The sec-
ond main concern with this rhythm is the risk that the 
chaotic arrhythmic action will release blood clots into 
the general circulation, resulting in embolisms. If this 
occurs, it is very likely that one of them might lodge in 
the brain and cause a stroke.   

  25. c 

 Atrial fi brillation may be paroxysmal or chronic in nature 
with no apparent cause. Disorders associated with atrial 
fi brillation include congestive heart failure, arterial 
hypertension, coronary artery disease (CAD), valvular 
heart disease, cardiac surgery, electrolyte disturbances, 
ethanol intoxication, pulmonary disease, and sepsis. 
Whatever the cause, atrial fi brillation is a very malignant, 
diffi cult to control arrhythmia. In the prehospital envi-
ronment, treatment should be based upon the degree of 
hemodynamic instability demonstrated by the patient.   

  26. d 

 You can approximate the patient’s heart rate by counting 
the number of large boxes between the R wave of one 
QRS complex and the R wave of the next. Then divide 
300 by that number: 300/5 large boxes ⫽ 60 bpm.   

  27. b 

 A rhythm may be classifi ed one of many ways. The 
choices are regular, essentially regular, regularly irreg-
ular, and irregularly irregular. To be considered regular, 
the timing intervals (measured as the distance between 
each RR interval) should march across the ECG strip 
from R wave to R wave without major changes. The 
faster the rhythm, the more exact it should be. Slower 
rhythms may be up to two small boxes off either way 
and may still be considered essentially regular. If the 
distance between the shortest RR and the longest 
RR interval is greater than 0.16 second (four small 
boxes), the rhythm is considered irregular.   

  28. a 

 The diagnostic criteria for junctional escape rhythm 
include: heart rate of 40–60 bpm; regular rhythm; 
P waves prior, during, or after QRS complex; PRI ⬍ 0.12 
second; QRS complex ⬍ 0.12 second and uniform in 
shape. The junctional escape rhythm is the AV junction 
doing its job as the secondary pacemaker in the event 
of failure of the SA node to function properly. This 
rhythm would be treated as a bradycardic rhythm.   

  29. a 

 The PRI is calculated by adding the time from the begin-
ning of the P wave to the end of the PR segment. This 

interval normally measures between 0.12 and 0.2 second 
in duration. This interval is very important and will 
serve as one of the measurements used to name rhythms 
captured by the ECG tracing. Usually, any PRI of less 
than 0.2 second (one large box) with an upright P wave 
is considered normal.   

  30. d 

 The fi rst-degree AV block can be identifi ed by the pro-
longed PRI (⬎ 0.12 s) in conjunction with the fact that 
every P wave results in the formation of a QRS.   

  31. b 

 During right bundle branch block, the impulse travel-
ing down the bundle of His is not allowed to propa-
gate normally down that branch. The ventricle must 
then be depolarized from impulses traveling across the 
ventricular septum from the left bundle branch. Elec-
trically, you will see a small R wave signifying septal 
depolarization; a deep S wave will appear as the left 
ventricle depolarizes normally. Finally, a wide, slurred 
R wave will appear as the left ventricle fi nishes depo-
larization and the right ventricle is depolarized. This 
gives a classic triphasic, “M,” or “rabbit ear” appear-
ance to the right bundle branch pattern.   

  32. d 

 First-degree AV block is typically considered to be a 
nonmalignant rhythm because it doesn’t produce any 
real symptoms unless the rhythm is accompanied by 
bradycardia signifi cant enough to cause symptoms. In 
this case, the patient’s heart rate (50 bpm) has indeed 
been slowed suffi ciently to be classifi ed as bradycardia. 
Common signs and symptoms of bradycardia include 
fatigue, light-headedness or dizziness, fainting, and 
shortness of breath.   

  33. Monomorphic ventricular tachycardia 

 This rhythm can be identifi ed as a ventricular dysrhyth-
mia because the QRS complexes are wide and bizarre 
in appearance, and because the T wave has an opposite 
polarity from the QRS complex. This rhythm can be 
identifi ed as a monomorphic ventricular tachycardia 
because the rhythm is sustained and regular and the 
heart rate is ⬎ 100 bpm.   

  34. At rates exceeding 150, ventricular fi lling time decreases 
to the point where hemodynamic compromise starts 
becoming a problem. Ventricular tachycardia without a 
pulse indicates that the heart is perfusing so poorly that 
no pulse can be perceived.   

  35. b 

 When treating patients with pulseless ventricular tachy-
cardia, there should be no delay in treatment to try to 
determine the cause; if synchronized cardioversion is 
unsuccessful, ventricular tachycardia should be treated 
just as ventricular fi brillation (VF), using defi brillation. 
The acute lack of perfusion will cause this rhythm to 
progress to VF or asystole very quickly if immediate 
steps are not taken to correct the problem.                



 365
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 Section II :  Cardiovascular Diseases  

Are You Ready?
 It is Christmas Eve, and you and your partner are sit-
ting in an ambulance on a street corner watching the 
last-minute shoppers scurry about. Holiday cheer is 
defi nitely in the air, and you are enjoying watching 
the people as they pass by when the screen on your 
mobile data terminal lights up and call information is 
displayed. You notice that the address is only three 
blocks away and right next to the local fi re station. 

 The dispatcher tells you that you are responding 
for a collapse of a 32-year-old male. CPR instructions 
are being given over the phone. Before the dispatcher 
has the chance to fi nish what she is saying, you are 
on your way. You arrive on the scene in less than 
3 minutes, and the fi refi ghters from the station across 
the street from the patient’s address are already in the 
house. You and your partner grab all your equipment 
and hurry into the house. 

 The engine crew is performing CPR on a young 
adult male. His wife and two young children, along 
with many other relatives, are weeping nearby. 

 The fi re crew reports that the patient collapsed 
without warning, and the family was performing CPR 
upon their arrival. They inform you that ventilations 
are being performed without resistance, and there is 
no gastric distention. They have not yet attached their 
automated external defi brillator (AED) to the patient. 

 You attach the patient to the ECG and see the 
rhythm in  Figure 29-15 .  

      1. What ECG rhythm is the patient in? 

 

 

 

    2. Following the recognition of the ECG rhythm, 
what should your next step be? 

 

 

   

  3. What is the 2005 American Heart Association 
(AHA) ratio for compressions to ventilations in an 
adult patient? 

 

 

   

  4. What is the slogan that the AHA emphasizes for res-
cuers performing CPR on adult patients (regarding 
how CPR is supposed to be performed) to emphasize 
the science-based changes made in 2005? 

 

 

   

29
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  5. When using a monophasic defi brillator, according 
to the 2005 AHA standards, what energy setting is 
used for the initial defi brillation? 

 

 

 

Active Learning

  1.  Get Real  

 The Get Real ACLS Algorithm ( Figure 29-16 ) is a 
simplifi ed method of approaching patients who 
have signs and symptoms that are consistent with 
the AHA emergency cardiac care algorithms. The 
initial focus of the Get Real Algorithm is not the 
patient’s presenting ECG rhythm. Rather, it is one 
basic question: “Is the patient dead or alive?”   
  The “dead” patient has no pulse and is not 
breathing; the “almost dead” patient is not breath-
ing but has a pulse; and the “alive” patient has a 
pulse and is breathing. Treatment for the dead 
patient who doesn’t meet any criteria that would 
prevent you from initiating resuscitation (e.g., 
rigor mortis, dependent lividity, and decomposi-
tion of the body—any criteria for death in the fi eld 
that has been established by your local EMS regu-
latory entity) would focus on quality basic life 
support with an emphasis on CPR no matter what 
ECG rhythm the patient presents with. According 
to the AHA, “Push hard and fast (100/min) with 
full recoil and minimal interruptions in compres-
sions, while avoiding hyperventilation,” is the 
strategy that will yield the greatest chance of sur-
viving a cardiac arrest. 
  The algorithm for the dead patient addresses 
two basic pathways that center around CPR: the 

shockable rhythms (ventricular fi brillation and 
pulseless ventricular tachycardia) and pulseless 
electrical activity (PEA)/asystole. The “almost 
dead” pathway is a brief stop in the primary sur-
vey that leads the paramedic to identify and treat 
respiratory arrest on the path to further assessment 
in the “alive” pathway. 
  Finally, after addressing any immediate threats 
to airway, breathing, and circulation, the alive 
pathway leads to one important factor: heart rate. 
The alive pathway asks four important questions 
regarding heart rate:

•    Is it slow (less than 60/min)?   

•  Is it fast (greater than 180/min)?   

•  Is it stable (normal blood pressure)?   

•  Is it unstable (altered mental status, hypoten-
sion, chest pain of a suspected cardiac origin)?    

  A separate treatment pathway exists for 
each of the possible options presented by these 
questions.   

  2.  Starling’s Law of the Heart and the Effects of Preload 

and Afterload  

 (This exercise is an abbreviated form of the exer-
cise presented in Chapter 8 of this worktext.) 

Preload is how tightly stretched the ventricular 
myocardium is just prior to contraction and is 
 measured by the ventricular pressure just before 
each heart contraction. It is assessed by left 
 ventricular end-diastolic pressure (LVEDP) and 
measured in the hospital using a direct LV catheter, 
or by using a Swan-Ganz balloon catheter wedged 
in the smaller pulmonary arteries (a wedge 
 pressure). 
  This demonstration of how preload affects car-
diac function uses a balloon and can be done any-
where. Simply blow up a balloon with two breaths 
and then release it. The air exits the balloon with 
low pressure, making minimal noise. 

FIGURE 29-15
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  Now, blow up the same balloon with 10 breaths. 
When the air is released from the balloon, it is 
expelled with much greater pressure. Cardiac ven-
tricular distention just prior to contraction (end-
diastolic volume) is directly correlated to the  volume 
of blood ejected with systole (stroke volume). This 
is known as the Frank-Starling relationship. 
  As ventricular end-diastolic volume increases, 
its pressure also increases. As end-diastolic vol-
ume and pressure increase (i.e., preload) within 
normal physiological ranges, stroke volume also 
increases. 
  If you were to keep blowing up the balloon, it 
would reach a critical point at which it would no 
longer stretch to produce more and more pressure 
when the air was released. The balloon would 
eventually reach a point where it could no longer 
stretch any further, and there would be a cata-
strophic failure (explosion). 
  After a certain limit, myocardial contractile 
elements are stretched too far, and they generate 
less contractile force. The once benefi cial mecha-
nism of more stretch yielding stronger contractions 
becomes compromised. The Frank-Starling curve 
fl attens at this point, and additional preload leads 
to worsening pulmonary and venous congestion. 
  Afterload is the pressure against which the ven-
tricle must pump. Afterload is clinically measured 
as systolic blood pressure. This is an indirect mea-
sure of the pressure inside the left ventricle when 
the aortic valve is open and blood is ejected, bar-
ring any obstruction between the ventricle and the 
artery from which blood pressure is being mea-
sured. The greater the afterload, the more pressure 
the ventricle must produce to empty its volume. 
  Returning to the balloon exercise, if we narrow 
the internal diameter of the infl ated balloon’s neck 
by pinching off half of the neck once the balloon 
is infl ated (increased afterload or resistance), more 
pressure and time will be required for the balloon 
to empty. 
  Examples of increased afterload are aortic 
valve stenosis, hypertension, and peripheral vaso-
constriction.   

  3.  Cardiac Function Exercise  

 The force of contraction generated by a cardiac 
muscle fi ber is directly related to its resting length. 
When the ventricles fi ll with increasing volumes 
of blood, the force of contraction increases propor-
tionately.   

  a. The name of the preceding relationship is 
.   

  b. Factors that increase contractility are said to 
have a(n)  effect.   

  c. List two factors that increase cardiac contrac-
tility. 

 

   

  d. Factors that reduce contractility are said to 
have a(n)  effect.   

  e. List two factors that reduce cardiac contractility.   

 

 

  f. Factors that increase heart rate are said to have 
 effects.   

  g. Factors that slow heart rate are said to have 
 effects.   

  h. What effect would a heart rate of 180 beats per 
minute have on cardiac output ( CO ) and why? 

 

   

  i. Defi ne pulse pressure. 

 

   

  j. How is pulse pressure calculated? 

 

   

  k. Mr. Smith has a blood pressure of 188/56. His 
pulse pressure is .       

You Are There: Reality-Based Cases

 Case 1   (continuation of chapter opener)  

 The 32-year-old male who collapsed at the holiday 
celebration has received his initial defi brillation with 
a monophasic defi brillator. CPR has been in progress 
for almost 2 minutes since the initial defi brillation, 
and you are on the fi fth cycle of CPR. 

 As your partner ventilates the patient, you check 
the ECG monitor and see the rhythm in  Figure 29-17 .     

  1. According to the AHA, what should you do sub-
sequent to the initial defi brillation and following 
another fi ve cycles of CPR? 
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  2. At what point should intubation and intravenous 
(IV) or intraosseous (IO) access be attempted? 

  

 

    

  3. Once the airway has been secured and IV/IO access 
has been established, what is the fi rst medication 
that should be administered to the patient (include 
dosage, route, and frequency)? 

 

 

   

  4. After the administration of the fi rst cardiac medica-
tion, another fi ve cycles of CPR, and a third defi bril-
lation (if the patient remains in a shockable rhythm), 
what type of medication should be delivered (include 
dosage, route of administration, and frequency)? 

 

 

 

 As team leader, you assign tasks to the different 
personnel on the scene. You establish an external 

jugular IV, and your partner intubates the patient. 
You instruct one of the fi refi ghters to continue chest 
compressions and the other fi refi ghter to ventilate 
the patient once the tube placement is confi rmed and 
the tube is secured. The third fi refi ghter takes over 
compressions as the fi rst fi refi ghter completes fi ve 
cycles of 30:2. You document the interventions per-
formed and the patient’s response to those interven-
tions, and your partner administers the medications 
and any other interventions that need to be per-
formed. 

 After you have administered an antiarrhythmic 
medication and delivered a fi fth defi brillation, the patient 
converts into the rhythm shown in  Figure 29-18 .  

     5. Identify the ECG rhythm on the ECG strip shown 
in Figure 29-18. 

 

 

   

  6. Describe the algorithm to treat this rhythm. 

 

 

 

FIGURE 29-17

FIGURE 29-18



370 Part 4 Medical Issues

 CPR is continued, and the treatment regimen for the 
preceding rhythm has been initiated. At the end of the 
fi fth cycle of CPR, the patient presents with the rhythm 
shown in  Figure 29-19 .     

  7. Identify the rhythm on the ECG strip in  Fig-
ure 29-19 . 

 

 

   

  8. What should your fi rst priority be at this point? 

 

 

 

 The patient has a palpable carotid pulse with the 
rhythm change but very weak brachial pulses and no 
apparent respiratory effort. You obtain a blood pres-
sure of 72/44, and the carotid pulse is slower than the 
rate on the ECG.   

  9. What is the most appropriate treatment of the 
patient’s ECG rhythm based on your reassessment 
of the patient? 

 

 

 

 Following your intervention, the patient presents with 
the ECG rhythm found in  Figure 29-20 .     

  10. Identify the rhythm on the ECG strip in  Fig-
ure 29-20 . 

 

 

   

  11. What should your fi rst treatment priority be at 
this point? 

 

 

 

FIGURE 29-19

FIGURE 29-20



Chapter 29 Cardiology, Section II 371

 The patient has readily palpable pulses that cor-
respond to the rate seen on the ECG, a blood pressure 
of 102/66, and a respiratory rate of 8 breaths per 
 minute.   

  12. What, if any, treatment considerations should you 
have at this point? 

 

 

   

  13. How should you proceed with patient care? 

 

 

     

 Case 2     

 Sixty-year-old Jay Sideman has been promising his 
wife Sandy that he would get into shape for over 
10 years. Jay is, by all accounts, a type-A workaholic, 
well over his target weight, and his only exercise for 
the past 10 years has been his weekly golf game with 
his friends (and they use a golf cart). 

 Yesterday when Jay went to work, the elevators in 
his offi ce building were out of service, and he was 
forced to walk up fi ve fl ights of stairs. After the second 
fl ight, Jay began to feel winded, and by the fourth fl oor 
he felt like he was going to pass out and needed to sit 
down on the stairs to catch his breath. 

 That night, Jay went home and told Sandy about 
his experience with the stairs and the fact that he was 
determined never to have that happen again. That 
weekend Jay and Sandy went to the local gym and 
signed up for a deluxe membership, which included 
one month of free assistance from a personal trainer 

who would help Jay and Sandy develop personalized 
workouts. 

 After meeting, the trainer started by warning Jim 
that, due to his lack of physical activity for a number 
of years, Jim needed to take it slow and ease himself 
into a workout that would allow him to increase his 
exercise efforts over a period of time.   The trainer 
wanted to start with an assessment of Jay’s cardio-
vascular ability, so he led Jay over to the treadmill. 
The trainer explained to Jay that he wanted him to 
start out walking, and every 2 minutes he would 
increase the speed. Jay stepped onto the machine, 
and the trainer slowly started the machine and grad-
ually increased the speed to level 3. 

 Sandy sat on a bench next to the machine and 
smiled as Jay jogged along on the treadmill. The trainer 
told Jay that he needed to let him know if he experi-
enced shortness of breath, chest pain or discomfort, or 
became light-headed. Jim nodded his head in agree-
ment and continued to jog. At 2 minutes Jay was pant-
ing and sweating, and when the trainer asked how he 
was doing, he gave the trainer a thumbs-up and said, 
“Speed it up.” 

 The trainer did as Jay asked, and at 4 minutes 
Jay was panting heavily and drenched in sweat. The 
trainer asked him if he wanted to stop, to which Jay 
struggled to say, “Speed it up!” He then collapsed 
onto the treadmill, and rolled off of the back. Sandy 
screamed and quickly got up. As Jay landed on the 
fl oor, he rolled onto his back and grabbed his chest. 
He gasped for air and tried to sit up. Sandy and the 
trainer tried to help him, and as soon as they got Jay 
into a sitting position, the trainer ran and called 
9-1-1. When the trainer returned, Jay was still gasp-
ing for air and complaining of chest pain and dizzi-
ness. Within 4 minutes three fi refi ghters came into 
the gym carrying their medical equipment. Jay was 
propped up against a wall, still gasping for breath 
and complaining of chest pain.   

  1. Describe the similarities and differences in the 
presentations of patients experiencing an acute 
coronary syndrome (angina, unstable angina, and 
myocardial infarction). 

 

 

   

  2. What are the risk factors associated with cardio-
vascular disease that predispose people to experi-
ence a cardiac event? 
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 As you arrive on the scene, you approach Jay to intro-
duce yourself and begin your assessment while your part-
ner approaches Sandy to obtain Jay’s medical history. 

 You notice that Jay is short of breath. He is very 
pale, and he is rubbing his chest and left shoulder. 
You ask him how he feels as you reach for his radial 
pulse. Jay struggles in very short sentences to explain 
that he doesn’t feel good. You are having trouble pal-
pating a radial pulse. Jay tells you that he feels very 
dizzy, he can’t breathe, he has chest pain, and he 
thinks he is going to vomit. Another fi refi ghter places 
Jay on oxygen at 6 liters via nasal cannula.   

  3. Based on the information that you have obtained 
about Jay thus far, how would you describe his 
overall condition? 

 

 

   

  4. Have you obtained enough information to com-
plete the primary survey on Jay (if you have, please 
describe your fi ndings)? 

  

 

    

  5. What are your primary concerns, and how will 
you address them? 

 

 

   

  6. What additional information do you need in order to 
develop a general assessment and a treatment plan? 

 

 

 

 As you complete your secondary examination and your 
partner fi nishes gathering Jay’s medical history from 
Sandy, you obtain the following information: Jay is a 
50-year-old male with a history of hypertension, high 
cholesterol, and “borderline diabetes,” which he has 
been attempting to control through diet and “exercise.” 
He has not taken his hypertension medication in 2 
months because it interfered with his sex life (erectile 
dysfunction), and he is a “social smoker.” His father 
died at a young age of a “heart attack,” and his mother 
suffers from cardiac disease and an “enlarged heart.”   

  Onset . Jay admits that he has had a heavy sensation 
in his chest since he had to climb up the stairs to 
his offi ce several days ago.   

  Provocation . Nothing seems to make the pain bet-
ter, and exertion defi nitely makes the pain worse.   

  Quality . The chest discomfort is described as 
“heaviness.”   

  Region/radiation . The chest heaviness is located in 
the substernal area, and it radiates to his neck and 
left shoulder.   

  Severity . The chest heaviness is rated as 8 on a 0–10 
scale (0 is no pain at all, and 10 is the worst pain 
that you have ever experienced).   

  Time . Jay has had the heaviness for several days, 
but it became unbearable while he was running on 
the treadmill.   

  Signs and symptoms . Chest pain, shortness of 
breath, diaphoresis, pallor, tachypnea, hypoten-
sion, and tachycardia.   

  Allergies . Jay denies any allergies to medications, 
latex, tape, etc.   

  Medications . HCTZ (noncompliant for 2 months) 
and Lipitor.   

  Past medical history . HTN, “borderline diabetes,” 
smoker, overweight, high cholesterol.   

  Last oral intake . Jay ate a sausage omelet and bacon 
and drank a large coffee with cream for breakfast 
 approximately 3 hours ago.   

  Events leading up to the emergency . The events 
that led up to the condition that Jay is experiencing 
started some time ago with lifestyle decisions and 
genetics, but the real beginning of this event started 
when he had to walk up fi ve fl ights of stairs several 
days ago and was exacerbated by his session on the 
treadmill.   

 Jay presents with a patent airway and moderate to 
severe shortness of breath with supraclavicular retrac-
tions and abdominal muscle use with respiration. He 
speaks in two- to three-word sentences and has a 
labored regular respiratory rate of 34 breaths per min-
ute. He displays crackles in the lower half of his bilat-
eral lung fi elds, and his initial oxygen saturation (on 6 
liters of oxygen by nasal cannula) is 90%. Jay has slight 
pedal edema and JVD with no history of recent illness 
or injury. There is no increase or change in the chest 
heaviness with palpation, inspiration, or movement. 
Jay has a blood pressure of 76/54, a heart rate of 120, 
and equal brachial pulses bilaterally that are weaker 
than his carotid pulses (unable to palpate radial pulses). 
Jay’s initial 12-lead ECG is shown in  Figure 29-21 .     

  7. What are Jay’s cardiovascular risk factors? 
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  8. How do you interpret Jay’s 12-lead ECG? 

 

 

   

  9. What are the three components necessary to make 
a diagnosis of myocardial infarction? 

 

 

   

  10. List two cardiac-related causes of JVD. 

 

 

   

  11. With all the information that you and your partner 
have gathered, what is your general impression of 
Jay’s condition? 

 

 

   

I

aVR V1 V4

aVL V2 V5

aVF V3 V6

II

III

FIGURE 29-21
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  12. How will you begin to treat the conditions that 
you have discovered? 

 

 

      

Test Yourself

  1. Which of the following types of disorders is  least  
likely to present with chest pain?

    a. Musculoskeletal   

  b. Reproductive   

  c. Psychological   

  d. Gastrointestinal      

  2. What is the difference between cardioversion and 
defi brillation? 

 

   

  3. Which of the following conditions is most likely 
to lead to other cardiovascular diseases?

    a. Acute myocardial infarction   

  b. Pulmonary edema   

  c. Cardiac tamponade   

  d. Chronic dysrhythmia      

  4. Compare the use of nitroprusside to nitroglycerin 
for treating a patient with a hypertensive emer-
gency. 

 

   

  5. A(n)  occurs when the pericardium 
surrounding the heart loses elasticity and con-
stricts the heart.   

  6. In order to maximize tissue oxygenation, you 
should hyperventilate patients during CPR.

   True  

  False      

  7. What are some differences between venous and 
arterial ulcers? 

 

   

  8. When treating a patient with chest pain, you must 
fi rst try to rule out which three conditions? 

 

   

  9. All the following patients are in cardiopulmonary 
arrest and are not responding to resuscitation 
efforts. According to the National Association of 
EMS Physicians, you should consider stopping 
resuscitation efforts for which patient?

    a. A 36-year-old man with multiple stab wounds 
to the abdomen and chest whose pupils react 
to light   

  b. A 54-year-old man who was in a head-on col-
lision and who is 20 minutes away from the 
nearest hospital   

  c. A 14-year-old girl who was rescued 25 min-
utes after friends saw her fall into a cold 
lake   

  d. A 23-year-old woman who fell from a third-
story window and whose ECG readings show 
electrical activity      

  10. What are some indications that a patient has a rup-
tured abdominal aortic aneurysm? 

 

   

  11. How does the administration of diuretics benefi t a 
patient with congestive heart failure? 

 

   

  12. While you are treating a patient for left ventricle 
heart failure, she develops shortness of breath and 
a “frothy” cough. You auscultate the lungs and 
hear a crackling sound. This patient has most 
likely developed

    a. pulmonary fi brosis.   

  b. pulmonary embolism.   

  c. pulmonary edema.   

  d. pulmonary arrest.      

  13. Which of these drugs is often used to treat a patient 
who has no pulse but still has electrical readings 
on an ECG?

    a. Beta-blockers   

  b. Epinephrine   

  c. Aspirin   

  d. Morphine      
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  14. A patient has suffered a myocardial infarction and 
has gone into cardiogenic shock. Which of the fol-
lowing are you  least  likely to administer?

    a. Epinephrine   

  b. Oxygen   

  c. Heparin   

  d. Aspirin      

  15. If a patient has no signs or symptoms of shock 
4 hours after an AMI, the patient is unlikely to 
develop cardiogenic shock.

   True   

 False      

  16. What are some general risk factors for cardiovas-
cular disease?   

 

 

  17. Which of the following steps should you  not  per-
form when managing a patient with acute arterial 
occlusion?

    a. Administer morphine.   

  b. Administer dopamine.   

  c. Remove compressive stockings.   

  d. Keep the affected limb below heart level.    

  Scenario:  You enter the home of a patient complaining 
of “feeling ill.” The 65-year-old man is sitting upright 
in a chair with pale skin and closed eyes. As you 
approach, he opens his eyes and says that “breathing 
is getting harder and harder.” His pulse is rapid and 
irregular; his skin is clammy and cool. He has a BP of 
154/92, irregular HR of 120, and shallow RR of 24. The 
monitor reveals atrial fi brillation with a rapid ventric-
ular response at a rate of 120. Your patient has no 
allergies, does not take his prescribed medications, but 
did take his daily aspirin approximately 15 minutes 
ago. His ankles have pitting edema, and his lung 
sounds reveal faint crackles throughout.   

  18. This patient is suffering from

    a. congestive heart failure.   

  b. chronic obstructive pulmonary disease.   

  c. pulmonary embolism.   

  d. mitral valve prolapse.      

  19. In addition to 12-lead ECG and continuous cardiac 
and vital sign monitoring, your actions should 
include:

    a. administration of oxygen 15 L/min via non-
rebreather face mask, establishment of central IV, 

administration of nitroprusside 5 mcg/kg/min, 
synchronized cardioversion at 100 J, and trans-
portation in Fowler’s or semi- Fowler’s posi-
tion.   

  b. administration of oxygen at 2 L/min via nasal 
cannula, administration of nitroglycerin 1 tab-
let sublingual, administration of albuterol 
2.5 mg via nebulizer, ventilation assistance as 
necessary with bag-mask to improve rate, and 
transportation while supine.   

  c. asking the patient to walk to the ambulance, 
administration of oxygen at 2 L/min via nasal 
cannula, transportation in Trendelenburg posi-
tion, nitroglycerin spray 0.4 mcg up to 5 times 
administered 3 minutes apart, and preparation 
for thrombolytic therapy.   

  d. administration of oxygen at 15 L/min via non-
rebreather face mask, establishment of a 
peripheral IV line, administration of nitro-
glycerin 1 tablet sublingual, administration 
of furosemide 40 mg IV, administration of 
morphine 4 mg IV, and transport in a posi-
tion of comfort with head elevated and legs 
dependent.      

  20. His wife tells you he has not been sleeping well 
lately. He frequently awakens gasping for air, 
sweating profusely, and wheezing. This is a condi-
tion known as . 

  Scenario:  Your crew has just fi nished lunch at a 
local diner when the waitress asks you to help one 
of the cooks. He is in his mid-fi fties, obese, and very 
pale. He is standing at the counter with one hand 
on his chest. He tells you that the pressure in his 
chest has “come and gone” over the past 2 or 3 days 
and worsens when the restaurant is full. He has no 
prior  history and has not seen a physician for sev-
eral years. You help him sit and assess his vital 
signs: BP of 158/90, HR of 100, RR of 20, and oxygen 
saturation of 94%. You administer oxygen, attach 
the monitor and obtain a 12-lead ECG that appears 
normal, and establish an IV. He tells you that his 
chest pain seems to be easing. He asks to go back to 
work, as the diner is too busy to be without a sec-
ond cook.   

  21. At this point, the best course of action is to

    a. reassess his vital signs, ask about the onset of 
this episode and previous occurrences of this 
pain, and obtain a full SAMPLE history and 
OPQRST assessment of this event.   
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  b. ask the patient to sign a refusal of treatment 
form, and advise him to make an appointment 
with his regular physician as soon as possi-
ble.   

  c. contact medical control, advise them of the 
patient’s situation, and ask the physician for 
clearance to not transport.   

  d. wait for the chest pain to abate, and then reas-
sess vital signs. If he appears stable, remove 
the IV and advise him to seek medical atten-
tion within the next day or so.      

  22. The patient’s pain returns as he attempts to stand 
up. You repeat the ECG and note ST segment 
depression and a rare PVC as he becomes diapho-
retic. He agrees to go to the hospital. Your treat-
ment of this patient should include

    a. repeat vital signs every 15 minutes en route; 
administer oxygen at 15 L by non-rebreather 
mask, aspirin, nitroprusside, and morphine 
while transporting without lights and sirens to 
the closest appropriate facility.   

  b. repeat vital signs every 15 minutes en route; 
administer oxygen at 15 L by non-rebreather 
mask, aspirin, nitroprusside, and morphine 
while transporting with lights and sirens to 
the closest appropriate facility.   

  c. reassess vital signs every 5 minutes en route; 
repeat ECG as patient’s condition changes; 
administer aspirin, nitroglycerin, and mor-
phine; and transport quickly and safely to the 
closest appropriate facility.   

  d. repeat vital signs every 5 minutes en route; 
repeat ECG as patients condition changes; 
administer albuterol, nitroglycerin, and mor-
phine; and transport without lights and siren 
to the closest appropriate facility.      

  23. As you are completing the history and pain assess-
ment, which of these statements should concern 
you the most?

    a. “I had a heart murmur when I was a baby.”   

  b. “My dad had a heart attack when he was my 
age.”   

  c. “The pain feels like someone is squeezing my 
chest.”   

  d. “I sometimes have heartburn, but it goes away 
if I take an antacid.”   

   Scenario:  A 62-year-old woman was camping in a 
wilderness area when she began experiencing chest 
pain. Upon arrival, your patient is alert and oriented. 

She tells you the pain began an hour ago and has 
been moderate but persistent. Her vital signs are 
BP of 140/90, HR of 96, and RR of 24. The ECG shows 
a regular rhythm with ST elevation. The patient has 
a history of hypertension. There is a small hospital 
20 minutes away by ambulance, but it does not have 
a catheterization lab. A large regional medical center 
is 2 hours away by ambulance.   

  24. Where should you transport this patient? 

 

   

  25. What type of treatment(s) should you consider 
administering during transport? 

 

     

Need to Know

 The following represent the Key Objectives of Chap-
ter 29, Section II:

    1. Understand basic pathophysiological processes 
associated with cardiovascular disease.

    a.  Myocardial ischemia . Also called acute coro-
nary syndrome (ACS), ischemia comes in sev-
eral different forms, based on varying degrees 
of coronary artery occlusion. The cause of myo-
cardial ischemia is typically a ruptured or 
eroded atherosclerotic plaque in one or more 
of the coronary arteries.   

    Some of the different forms of myocardial 
ischemia include:

•     Stable angina . Tends to be brought on by 
exertion (activity) and can be caused by a 
partial blockage of a coronary vessel or by 
spasm of a coronary vessel. Symptoms are 
typically relieved by rest and/or the admin-
istration of nitroglycerin.   

•   Unstable angina . Tends to be caused by a 
partially occluding thrombus that produces 
signs and symptoms that are new, occur at 
rest, are prolonged, or are different from 
previous presentations (i.e., are more severe 
than previous episodes, take less exertion to 
provoke, are experienced in a different loca-
tion, etc.).   

•   Myocardial infarction . There are two forms of 
MI: a non-ST-segment elevation MI (NSTEMI), 
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and an ST-segment elevation MI (STEMI). 
Myocardial infarction is associated with chest 
pain lasting longer than several minutes and 
unrelieved by rest, oxygen, or nitroglycerin. If 
a thrombus occludes a coronary blood vessel, 
a STEMI is likely to result.  Figure 29-22  shows 
key ECG changes associated with ischemia, 
injury, and infarction.      

    Acute coronary syndrome is the most common 
cause of sudden cardiac death.   

  b.  Aneurysm . An aneurysm is a “focal dilation or 
expansion of an artery (1.5 times) compared 
with an adjacent arterial segment ( Figure 29-23 ). 
Aortic aneurysms can occur at any location 
along the aorta, but they are generally classifi ed 
as thoracic or abdominal aneurysms. Risk fac-
tors for aortic aneurysms include: age, gender, 
cigarette smoking, atherosclerosis, hyperten-
sion, and family history.     

  c.  Hypertension . See Chapter 8, Physiology Over-
view, in the textbook for a complete discussion 
of hypertension.   

FIGURE 29-22 Key ECG changes associated with ischemia, injury, and infarction.
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  d.  Risk factors related to cardiac disease . These 
are the factors that predispose people to coro-
nary artery disease (CAD) and increase their 
chances of experiencing some sort of cardiac 
event (ischemia, injury, sudden death). Box 
29-15 in the  textbook provides a list of risk fac-
tors known to contribute to CAD, including: 
abnormal cholesterol levels, hypertension, 
smoking, family history, diabetes, male gender, 
renal disease, and obesity.      

  2. Describe a general assessment approach to a 
patient experiencing a cardiovascular emergency. 

 It is benefi cial for paramedics to develop a stan-
dard approach to effi ciently and effectively assess 
and treat patients experiencing cardiovascular 
emergencies. The following is an approach to a 
 standard cardiac assessment  that can be adopted 
to manage these patients:       

  a. Primary Survey (ABCDE)

•    General impression of patient’s condition.   

•  Airway—Is the airway open and patent?   

•  Breathing—Is the patient breathing? Assess 
not only the presence or absence of breath-
ing, but in the breathing patient assess rate, 
depth, and quality of breathing.   

•  Circulation—Assess the perfusion status of 
the patient. This is not limited to checking 
for the presence of a pulse; also assess its 
rate and quality and any skin signs.   

•  Disability—Assess the patient’s mental  status 
(i.e., GCS, AVPU, and the ability to respond 
or follow simple commands).   

•  Exposure—Expose the patient in such a man-
ner that a complete and accurate physical 
examination can be performed. When the 
exam is complete, make sure that the patient 
is covered back up in order to maintain body 
temperature and dignity.      

  b. Secondary Assessment

      History . To obtain a complete history on your 
patient, ask every cardiac patient the same 
questions. The use of mnemonics such as 
OPQRST and/or SAMPLE help organize his-
tory taking and allow for a more complete, 
well-structured history.   

    Features of chest pain . Table 29-1 in the text-
book outlines the causes and typical features 
of chest pain, including:     

•  Cardiac—angina, unstable angina, myocar-
dial infarction, and pericarditis   

•  Vascular—aortic dissection and pulmonary 
embolus   

•  Pulmonary—pneumonia and pneumothorax   

•  Gastrointestinal—esophageal refl ux, esopha-
geal spasm, peptic ulcer disease (PUD), gall 
bladder disease, and pancreatitis   

•  Musculoskeletal—costochondritis   

•  Psychological—panic disorder or anxiety   

•  Infectious—herpes zoster (shingles)     

    General health status . Inquire about any 
recent illness and/or injury and any preexist-
ing medical conditions. Has the patient been 
healthy until the onset of this condition, or 
is he or she frequently ill? Family history? 
Tobacco use? Exercise regimen?   

    Current event related to past events . Has the 
patient ever experienced a similar episode? If 
so, has the patient ever been seen for the con-
dition by a physician? If so, what was the 
problem and how was the patient treated for 
the problem? A correlation between events 
experienced in the past and present events 
can be a valuable tool in helping to deter-
mine the course of treatment for a patient.   

    3- or 4-lead ECG . This is the standard of care 
for monitoring a patient for rhythm, rate, and 
regularity. A 12-lead ECG is but one tool in a 
series of tests that help determine the under-
lying cause of cardiac-related conditions. 
Other useful tools include a pulse oximeter to 
measure oxygen saturation, end-tidal CO 2  
monitoring, bilateral peripheral pulse check, 
comparison between central and peripheral 
pulses, accurate and regular monitoring of 
 vital signs (BP, pulse, respiration rate, tem-
perature, ECG), and serial cardiac enzymes.

     Physical Examination Findings   

•  Auscultation

   Lung sounds—equal bilaterally, any ad-
ventitious sounds (crackles, wheezing, 
rhonchi, etc.)   



Chapter 29 Cardiology, Section II 379

 Heart sounds—Prehospital auscultation 
of heart sounds is not a common practice, 
but if you do auscultate heart sounds in 
the fi eld, make sure that you listen to all 
your patients’ heart sounds so that you 
have a very good idea of what a healthy 
heart sounds like (S 1  : S 2 ) and can differ-
entiate them from abnormal heart sounds 
(S 3 , clicks and murmurs).      

•  Pedal edema—could also be edema of any 
dependent body part (e.g., sacral edema 
on a person confi ned to bed); can be an 
indication of right-sided heart failure ( Fig-
ure 29-24 ).     

•  Jugular venous distention—can be an in-
dication of right-sided heart failure ( Fig-
ure 29-25 ).          

•  Equal peripheral pulses—Compare equality 
of radial, brachial, posterior tibial, and dor-
salis pedis pulses (especially in a patient 
suspected of having an aortic aneurysm).     

•  Compare pulses—Compare central to pe-
ripheral pulses (e.g., carotid pulses to radial 
or brachial pulses) to get an idea if periph-
eral vasoconstriction is taking place.

Pulsus paradoxus  refers to a 10 mm Hg 
or greater drop in the systolic blood pres-
sure that occurs during inspiration. It is 
classically noted in cardiac tamponade, 
constrictive pericarditis, and restrictive 
cardiomyopathy.   

Pulsus alternans  describes a pulse in-
tensity that alternates between weak 

and strong. The changing intensity of 
the pulse indicates that the ventricle is 
alternating between stronger and weaker 
contraction forces. These pulses gener-
ally differ by at least 20 mm Hg and 
signify severely depressed cardiac func-
tion.      

•  Palpation—Does pain or discomfort increase 
or decrease with palpation (inspiration or 
movement may reproduce or alleviate pain 
as well)?   

•  Pallor—can be a result of the peripheral 
blood supply being shunted to the central 
circulation (lack of blood fl ow to the capil-
lary beds results in pallor) or poor oxygen 
status.   

•  Diaphoresis—In the presence of cardiac 
ischemia, the sympathetic nervous system 
can produce diaphoresis.   

•  Nausea and vomiting—can be due to refl ex 
stimulation of vomiting centers by pain 
 fi bers or vagus nerve refl exes from the area 
of the ischemic myocardium; can impact 
the GI tract.   

•  ST segment elevation in contiguous leads—
The absence of fi ndings such as ST eleva-
tion, ST depression, and reciprocal changes 
does not rule out a possible cardiac event, 
but the presence of these fi ndings is  strongly 
suggestive of one.              

FIGURE 29-25 Jugular venous distention.

FIGURE 29-24 Example of pedal edema.



380 Part 4 Medical Issues

  3. Describe the management of acute coronary syn-
drome (ACS).

      The standard treatment for a patient experienc-
ing signs and symptoms of ACS is MONA (the 
dosages given are per American Heart Association 
standards):

•    Morphine—2–4 mg IV (over 1–5 minutes) 
every 5–30 minutes (treatment per local 
protocol)   

•  Oxygen—high-fl ow oxygen by non-rebreather 
mask if patient will tolerate   

•  Nitroglycerin—0.3–0.4 mg sublingual re-
peated for a total of 3 doses at 5-minute 
intervals (treatment per local protocol)     

•  Aspirin—160–325 mg by mouth ( PO ) or per 
rectum (PR) (treatment per local protocol)      

 Additional prehospital treatment for patients 
experiencing ischemic chest pain includes beta-
blockers, heparin or other anticoagulants,  ACE  
inhibitors, and tissue plasminogen activator 
(tPA).   

 Percutaneous coronary intervention (PCI) is the 
preferred method for treating patients with cor-
onary vessel occlusion if performed in a timely 
manner. An important advantage of primary PCI 
is that it restores normal cardiac blood fl ow in 
more than 90% of cases 1,2  compared with only 
50%–60% with fi brinolysis. 3–5    

 Determine if the patient is a fi brinolytic  candidate. 
Fibrinolytic medications improve outcomes in MI 
compared to no intervention at all, but they have 
associated complications and therefore multiple 
contraindications. A generally accepted way to 
approach the MI patient who may be a candidate 
for fi brinolysis is the following:

•    Has the patient experienced chest pain for 
greater than 15 minutes and less than 12 
hours?   

•  If the answer to the preceding question is 
“yes,” and if any of the questions listed 
in Box 29-21 in the textbook are answered 
“yes,” thrombolytics are probably contrain-
dicated.   

•  Does the patient have cardiogenic shock or 
severe heart failure, making PCI preferable? 
These are typically clinically evident based 
on evaluation, including  absence of hypo-
tension, cold and clammy extremities, and 
lung crackles or pulmonary edema. 6, 7    

•  Boxes 29-20 and 29-21 in the textbook 
comprise a typical fibrinolytic checklist 
that includes inclusion and exclusion 
criteria.     

 Classic presentations are typically sudden 
onset with retrosternal pain (pressure, tight-
ness, constriction, burning, or a squeezing, 
bandlike sensation of compression around 
the chest) and radiation to the left shoulder 
or arm or the neck, dyspnea, diaphoresis, 
nausea and vomiting, and a sense of impend-
ing doom. Atypical presentations are more 
 common in the elderly, women, and diabetic 
individuals.  

 ST segment changes may indicate the location 
of the event.

•    Changes in one or more of the precordial 
leads (V 1  to V 6 ) and in leads I and aVL are 
consistent with acute transmural anterior 
wall ischemia, often with lateral extension 
( Figure 29-26 ).     

•  Changes in leads V 1  to V 3  are consistent 
with anteroseptal ischemia ( Figure 29-27 ).     

•  Changes in leads I, aVL, V 5 , and V 6  are con-
sistent with lateral ischemia ( Figure 29-28 ).     

•  Changes in leads II, III, and aV F  are con-
sistent with inferior wall ischemia ( Fig-
ure 29-29 ).        

  FIGURE 29-26    Leads V 1  to V 4  are used to identify anterior 

myocardial infarction.   
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  Figure 29-30  shows the leads and correspond-
ing areas of the heart that are viewed by each 
of the different leads.     

 It is important to identify STEMI patients for 
destination criteria. Patients presenting with ST 
segment changes in the prehospital setting are 
better served if they are transported to a cardiac 
center (a hospital equipped to manage ACS 
patients with state-of-the-art care) for treatment 
with PCI.     Diagnosis of myocardial infarction is 
based on:

•    History   

•  ECG (ST segment changes in contiguous 
leads)   

•  Cardiac enzyme (troponin, CK, CK-MB, etc.)      

  Patients suspected of an AMI in the prehospi-
tal setting should be treated based upon the 
history and physical exam regardless of the 
fi ndings of the ECG or the availability of 
enzyme tests.       

 4. Describe the managment of acute heart failure.

  Acute heart failure  results when cardiac output 
is insuffi cient to meet the body’s metabolic de-
mands.

     Right-sided heart failure : The most common 
cause of right-sided heart failure is left-sided 
heart failure. The result of right-sided heart 
failure is the backup of blood into the systemic 
circulation, which frequently results in periph-
eral edema and jugular vein distention (JVD).   

    Left-sided heart failure : Left-sided heart fail-
ure is caused by an ineffective left ventricle 
and/or increased peripheral vascular resis-
tance. It causes a backup of blood into the 
lungs, which leads to pulmonary edema and 
respiratory complications associated with 
poor alveolar-capillary gas exchange. It is fre-
quently associated with paroxysmal noctur-
nal dyspnea, which causes the patient to 
wake up in the middle of the night with dif-
fi culty breathing and the need to sit up (caused 
by fl uid building up in the lungs). If the 
patient has had the condition for some time, 

+

+

+

V1
V2

V3

V1 V2 V3

Septal infarction

  FIGURE 29-27    Leads V 1  to V 3  are used to identify septal 

myocardial infarction.   

FIGURE 29-28 Leads I, aVL, V5, and V6 are used to identify 

lateral myocardial infarction.
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he or she may opt to sleep propped up on 
several pillows in order to avoid  having 
shortness of breath at night (orthopnea).   

   The most signifi cant fi nding in acute heart 
 failure is pulmonary edema. The treatment of 
acute pulmonary edema in the prehospital 
setting involves:

•    Positioning the patient in an upright posi-
tion to decrease venous return to the already 
overloaded heart   

•  Providing supplemental oxygen with nonin-
vasive positive pressure ventilation (CPAP) 
if needed   

•  Providing intravenous diuretics if available   

•  Providing nitrates to reduce venous return 
to the heart by way of vasodilation   

•  Occasionally giving inotropic agents (such 
as dopamine or dobutamine) in cases of 
cardiogenic shock with hypotension   

•  Providing intravenous morphine sulfate to 
decrease venous return, dilate the coro-
nary blood supply, decrease anxiety, and 
decrease the work of breathing   

 Ultimately, the underlying cause of the acute 
increase in intracardiac pressures that lead 
to acute pulmonary edema will need to be 
addressed. 8,9            

 5. Describe the management of cardiogenic shock.

  Cardiogenic shock  is inadequate tissue perfusion 
as a result of cardiac dysfunction.    It typically oc-
curs within the fi rst 24 hours following an AMI.    
 Cardiogenic shock is accompanied by pulmonary 
edema more than 67% of the time.   

•   Do not  treat pulmonary edema in the cardio-
genic shock patient without addressing the 
cardiogenic shock condition fi rst.   

•  Treatment for cardiogenic shock includes 
fl uid resuscitation, vasopressor support, and 
airway management.      

 6. Describe the management of pericardial tampon-
ade.

  Pericardial tamponade  occurs when the heart is re-
stricted by accumulation of fl uid in the  pericardial 
sac.    Medical causes of tamponade include infec-
tions and infl ammation, HIV, cancer, and bleeding.    
 Classic assessment fi ndings for pericar dial tampon-
ade are called Beck’s triad and include:

•    JVD—caused by increased venous pressure 
from the right side of the heart   

•  Hypotension—caused by decreased cardiac 
output   

•  Muffl ed heart sounds—a result of the ex-
cess fl uid in the pericardial sac      

   Pulsus paradoxus (a cyclic decrease in systolic 
blood pressure during inspiration) and pulsus 
alternans (an alternating peripheral pulse ampli-
tude) can also be seen in a patient with cardiac 
tamponade.   

FIGURE 29-29 Leads II, III, and aVF are used to identify 

inferior myocardial infarction.
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  FIGURE 29-30    Leads and the corresponding areas of the 

heart that are viewed by each of the different leads. Leads I, 

 a VL, V 5 , and V 6  (shown in green) look at the lateral wall; leads 

II, III and  a VF (red) look at the inferior wall; leads V 1  and V 2  

(blue) look at the septal wall; and leads V 3  and V 4  (yellow) look 

at the anterior wall.   
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   The only treatment for pericardial tamponade is 
drainage of the excess fl uid in the pericardial 
sac. The emergent procedure for removal of fl uid 
from the pericardial sac is pericardiocentesis.

 7. Describe the management of a hypertensive emer-
gency.       

  A hypertensive emergency  is  an acute, marked 
elevation in blood pressure that results in dam-
age to vital organs. A hypertensive emergency can 
occur in people with long-standing or uncon-
trolled hypertension, patients who have abruptly 
stopped taking their antihypertensive medica-
tions, patients suffering from renal artery steno-
sis, and pregnant patients with preeclampsia. 
Uncontrolled hypertension can cause endothelial 
damage to blood vessels with eventual occlusion, 
cerebral edema, and clinical signs of hypertensive 
encephalopathy.

•    The goal of treatment is to reduce the dia-
stolic blood pressure to approximately 
100 mm Hg over the fi rst 2–6 hours. Do not 
drop the patient’s pressure quickly!   

•  Nitroprusside is a very effective medication 
for treating hypertensive emergencies. It 
dilates both arterioles and veins with a rapid 
onset and a short half-life (2–5 minutes). The 
signifi cant drawback to nitroprusside is that 
it metabolizes to cyanide.   

•  Nitroglycerin (NTG) tends to dilate veins 
more than arteries and causes headache and 
refl ex tachycardia, but it doesn’t metabolize 
to cyanide. NTG is particularly useful when 
treating a hypertensive emergency in a patient 
presenting with cardiac ischemia. The onset 
of action is within 2–5 minutes and lasts for 
5–10 minutes.   

•  Labetalol is an alpha- and beta-blocker that 
has an onset within 5 minutes. It reduces 
peripheral vascular resistance.

 8. Describe the management of arterial emergencies.      

  Arterial emergencies  include embolism, thrombo-
sis, and aneurysm.

      Aneurysm . An aneurysm is a focal dilation or 
expansion of an artery (1.5 times) compared with 
an adjacent arterial segment. Aortic aneurysms 
can occur at any location along the aorta, but they 
are generally classifi ed as thoracic or abdominal 
aneurysms. Risk factors for aortic aneurysms 
include: age, gender, cigarette smoking, athero-
sclerosis, hypertension, and family history.   

  Dissection . The initial event for an aortic dis-
section is a tear in the intimal layer. This tear 
allows pulsatile blood to contact the media, 

separating the intima from the media and/or 
adventitia. This causes a false lumen within 
the wall of the aorta, which can spread both 
proximally and distally, causing a variety of 
symptoms (sharp or tearing pain—chest pain is 
more common with a dissection of the ascend-
ing aorta, and back pain is more common with 
dissection of the descending aorta).    Other signs 
and symptoms of dissection include:

•    Pulse and blood pressure defi cits   

•  Tearing back or chest pain   

•  Syncope   

•  Numbness and tingling in distal extrem-
ities   

•  Dyspnea   

•  Hypertension or hypotension   

•  Tachycardia   

•  Shock   

•  Dizziness      

 Treatment of an aortic dissection in the fi eld 
includes:

•    Rapid transport to a hospital capable of 
treating a patient with an aortic dissection.   

•  Lowering the blood pressure   

•  Supportive care  

•   Treating sequelae of the dissection (MI, 
CHF, CVA, etc.).  Avoid the use of heparin .         

  Peripheral arterial disease (PAD) . The cause of 
PAD is atherosclerosis obstructing the blood fl ow 
to the extremities. The major complications of 
this process are thrombosis and limb ischemia.

   The signs and symptoms of limb ischemia 
include the following “P”s:

 pain, pallor, paresthesias, and paralysis.    

 The management for acute arterial occlusion as 
the result of PAD includes:

•    Administer analgesics.   

•  Position the affected extremity below the 
level of the heart.   

•  Remove restrictive clothing, socks, etc.   

•  Ensure rapid transport to a hospital ca-
pable of managing such an emergency.         

  Deep vein thrombosis . With this condition there 
is a risk of the thrombus breaking loose and 
having the clot produce a pulmonary embolism. 
   Risk factors for pulmonary embolism include:

•    Prolonged immobility (lengthy periods of 
being bedridden, long airline fl ights, etc.)   

•  Recent surgery   
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•  Obesity   

•  History of venous thromboembolism   

•  Lower extremity trauma   

•  Malignancy   

•  Use of oral contraceptives or hormone re-
placement therapy, particularly in smokers   

•  Pregnancy or postpartum status   

•  CVA      

 Classic DVT symptoms include swelling, red-
ness, and pain in the affected limb.     The initial 
DVT management includes:

•    Immobilizing the affected limb   

•  Administering oxygen   

•  Establishing IV access   

•  Rapid transport to a hospital capable of 
managing such a condition      

 Defi nitive treatment of DVT includes prompt 
anticoagulation to prevent extension of the clot 
and embolization to the lungs. 10             

  9. Describe the management of a cardiac arrest. 

 Approach all cardiac arrests in a similar manner. 
The assessment should start with scene safety and 
BSI, and then a quick assessment of the patient’s 
level of responsiveness, airway, breathing, and cir-
culation should be performed. A team approach 
tends to yield the best results as long as there is one 
team leader who is responsible for coordinating 
resuscitation efforts. Management of all cardiac 
arrests emphasizes solid basic life support with 
effective and effi cient CPR. The CPR should follow 
the current AHA guidelines, including 2 minutes of 
CPR prior to defi brillation for unwitnessed cardiac 
arrests. Compressions are performed at a ratio of 
30:2 with full recoil of the chest wall and infrequent 
interruptions for pulse and rhythm checks. IV or IO 
access should be established with minimal interrup-
tion to CPR. Be mindful of advanced directives such 
as Do Not Resuscitate orders, and follow your local 
policies and protocols for discontinuation of resus-
citation efforts if such an endpoint is reached.      

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Chest Auscultation 27 – Appendix A and DVD 27 – Chapter 11 and DVD

Chest Pain Assessment 34 – DVD N/A

ECG Acquisition 37 – Appendix A and DVD 37 – Section I of this chapter 
and DVD

Synchronized Cardioversion and 
Defi brillation

38 – Appendix A and DVD 38 – This chapter and DVD

Transcutaneous Cardiac Pacing 39 – Appendix A and DVD 39 – This chapter and DVD

Vagal Maneuvers 40 – DVD N/A

Sublingual Drug Administration 54 – DVD N/A

NREMT Dynamic Cardiology 86 – DVD N/A

NREMT Static Cardiology 87 – DVD N/A
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Step-by-Step 38
 Synchronized Cardioversion and Defibrillation 

Conditions:  The candidate should perform this skill on a simulated patient under existing indoor, ambulance, 
or outdoor lighting, temperature, and weather conditions. 

Indications:  Defi brillation: ventricular fi brillation, pulseless ventricular tachycardia; when synchronization 
circuit is not working. Synchronized cardioversion: unstable supraventricular tachycardia (SVT), unstable 
ventricular tachycardia (VT), stable SVT or VT refractory to pharmacologic interventions. 

Red Flags:  Do not delay CPR for any interval of time when defi brillating. Sedate alert patients if possible 
prior to cardioversion.  Electrical therapy is dangerous and can harm rescuers if they are in contact with the 
patient during delivery of electrical charge.   

 Steps:   

  1. Don appropriate standard precautions.   

  2. Place patient in safe environment, avoiding 
water and other conductive materials.   

  3. If possible, explain procedure to patient.   

  4. If using pads, choose appropriate size and check 
expiration date.   

  5. Attach pads to monitor.  Or , apply gel to paddles 
and attach to monitor.   

  6. Ensure skin is intact, and shave hair if 
necessary.   

  7. Cleanse area with alcohol if necessary. Alcohol 
must dry prior to placing electrodes.  

  8. Place pads/paddles in either the sternum-apex 
( Figure SBS 38-1 ) or anterior-posterior 
( Figure SBS 38-2 ) position. Apply fi rmly and 
completely. 

  9. If appropriate, sedate patient prior to electrical 
therapy.  

  10. Check rhythm, and confi rm need for electrical 
therapy.   

  11. Set to desired energy level ( Figure SBS 38-3 ).  

SBS 38-1

SBS 38-2

SBS 38-3

Step-by-Step 38
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     12. For synchronized cardioversion, ensure “sync” is 
on between each shock.   

  13. Charge defi brillator.   

  14. Ensure no one is touching patient prior to shock. 
Say, “One, I’m clear. Two, you’re clear. Three, 
shocking.”   

  15. Deliver shock.   

  16. Reassess patient and rhythm.   

  17. Continue treatment according to current cardiac 
guidelines.     

 Critical Criteria:   

•  Use appropriate standard precautions.   

•  Apply gel to paddles.   

•  Ensure good contact between pads/paddles and 
patient.   

•  Clear patient contact before delivering electrical 
charge.   

•  Assess patient and ECG rhythm before and after 
therapy.      

 Transcutaneous Cardiac Pacing 

  Conditions:  The candidate should perform this skill on a simulated patient under existing indoor, 
ambulance, or outdoor lighting, temperature, and weather conditions. 

  Indications:  Patient experiencing symptomatic bradycardia secondary to high-grade block; symptomatic 
bradycardia refractory to atropine. 

  Red Flags:  Signifi cant patient discomfort; consider sedation if IV access available. Ensure good contact 
between pads and patient to minimize energy levels needed for capture.  

 Steps:   

  1. Don appropriate standard precautions.   

  2. Place patient in safe environment, avoiding 
water and other conductive materials.   

  3. If possible, explain procedure to patient.   

  4. Place limb leads and confi rm need for pacing.   

  5. Select appropriate size pads and check 
expiration date.   

  6. Attach pad leads to monitor.   

  7. Ensure skin is intact, and shave hair as 
necessary.   

  8. Cleanse area with alcohol if necessary. Alcohol 
must dry prior to placing pads.   

  9. Place pads in either the sternum-apex or 
anterior-posterior position. Apply fi rmly and 
completely ( Figure SBS 39-1 ).  

   

  10. If appropriate, sedate patient prior to pacing.   

  11. Reconfi rm rhythm and patient symptomatology.   

SBS 39-1

Step-by-Step 39
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  12. Set desired rate (typically around 80 pulses per 
minute) ( Figure SBS 39-2 ).  

  13. Increase current until you see electrical capture.   

  14. Look for QRS and T waves following every pacer 
spike.   

  15. Set current 10% above point of capture.   

  16. Confi rm mechanical capture (pulse matches 
rhythm) ( Figure SBS 39-3 ).  

  17. If mechanical capture is not obtained, consider 
alternate therapies.   

  18. Continuously monitor patient.     

 Critical Criteria:   

•  Use appropriate standard precautions.   

•  Place pads correctly.   

•  Ensure good contact between pads and patient.   

•  Always check for mechanical capture.      

 Connections   

ᔢ  The American Heart Association’s  Handbook of 
Emergency Cardiovascular Care  (2005 CPR and 
ECC Guidelines) presents national standards 
regarding cardiovascular care. 11    

ᔢ  Chapter 7, Anatomy Overview, in the textbook 
discusses the structure and function of the 
heart.   

ᔢ  Chapter 8, Physiology Overview, in the textbook 
explains how the heart works (from its most 
basic cells to its electrical system).   

ᔢ  Chapter 13, Shock Overview, in the textbook 
describes cardiogenic shock.   

ᔢ  Chapter 28, Pulmonary, in the textbook explains 
the relationship between the respiratory and the 
cardiovascular systems.   

ᔢ  Chapter 34, Gastroenterology, in the textbook 
identifi es abdominal complaints that may have 
a cardiac origin.   

ᔢ  Chapter 44, Geriatric Patients, in the textbook 
describes the effects that aging has on the car-
diovascular system.   

ᔢ  Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Inferior Wall Ischemia  ST segment ECG changes 
in leads II, III, and aVF are indicative of ischemia 
in the inferior wall of the heart. When there is isch-
emia in this area, there is a possibility of ischemia 
in the right ventricle, so whenever ST segment 
elevation is noted in leads II, III, or aVF, it is impor-
tant to evaluate the right ventricle for ischemia. To 
evaluate the right ventricle, move V 4  from the fi fth 
intercostal space at the left midclavicular line to 
the same position on the right side of the chest 
(V 4R ) to check for right ventricular infarct. Lead V 4R  
is approximately 90% specifi c and 90% sensitive 
for determining the presence of right ventricle 
ischemia. Therefore, as a minimum, V 4R  needs to 
be evaluated, and if possible, V 3R  to V 6R  should be 
evaluated (V 3R  to V 6R  are evaluated by moving the 
precordial leads V 3  to V 6  to the same location on 

ᔢ

SBS 39-2

SBS 39-3
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the right side of the chest). Right ventricular infarc-
tion can be associated with hypotension, supra-
nodal and atrioventricular blocks, atrial fi brillation, 
atrial fl utter, and premature atrial contractions 
(PACs). It is extremely important to evaluate for 
right ventricular infarction because standard treat-
ment for ischemic chest pain (e.g., MONA) can 
cause a worsening of the patient’s condition (e.g., 
severe hypotension).    

The Drug Box

Adenosine: A Vaughn-Williams Class IV antidysrhyth-
mic that slows AV node conduction speed. Used to 
terminate SVT in the stable patient.

Amiodarone: A Vaughn-Williams Class III antidys-
rhythmic used to terminate a wide variety of rhythm 
disturbances, including ventricular fi brillation (VF), 
ventricular tachycardia (VT), supraventricular tachy-
cardia (SVT), and atrial fi brillation (A-Fib).

Aspirin : A prostaglandin inhibitor administered to 
patients at high risk for myocardial infarction (MI) or 
patients who have suffered an MI. 

Atropine: Parasympathetic blocker used to increase 
vagal-mediated, symptomatic bradycardia. May not be 
effective in second-degree, type II, or third-degree 
heart blocks. 

Beta adrenergic blockers : Used in the MI and angina 
patient to control heart rate and blood pressure so that 
myocardial oxygen demands will not increase.

Beta blockers: Class of drugs used to control SVT and 
other narrow-complex tachycardias by blocking the 
effects of epinephrine on both beta-l and -2 receptor 
sites. 

Diltiazem: A calcium channel blocker used to control 
atrial fi brillation or atrial fl utter in the stable patient. 

Dopamine: Dosage-dependent positive inotropic agent 
used to support blood pressure in patients with per-
fusing rhythms. A mid-range dose of 2–10 mcg/kg/min 
will produce a predominantly beta effect; a high-range 
dose of 10-20 mcg/kg/min will cause predominantly 
alpha effects.

Epinephrine: An adrenergic agonist with both beta 
and alpha properties. Used as a repeating bolus during 
cardiac arrest to constrict peripheral vasculature and 
coarsen fi brillatory waves. May be used as a drip infu-
sion to help support blood pressure in severely brady-
cardic patients.

Lidocaine: A Vaughn-Williams Class IB antidysrhyth-
mic used to terminate ventricular-based rhythm distur-

bances such as VF or VT. Unclear effi cacy in cardiac 
resuscitation; currently assigned a class IIB recom-
mendation for use by the American Heart Association 
(AHA). Dosage is reduced for patients with hepatic 
disorders or those who are elderly.

Magnesium sulfate: Electrolyte used to terminate tor-
sades de points or multiform VT by increasing QRS 
duration and prolonging the QT interval.

Morphine : A narcotic analgesic used for pain control 
and sedation (anxiety reduction) in patients suffering 
from myocardial ischemia and chest pain. 

Nitroglycerin: Used for relaxation of vascular smooth 
muscle and dilation of coronary arteries to increase 
blood fl ow to myocardium.

Oxygen : Administered to patients with cardiovascular 
compromise to compensate for diminished cardiovas-
cular function and shock by increasing the overall 
concentration of oxygen being delivered to the tissues 
and cells of the body. 

Sodium bicarbonate: Alkalinizing agent used to help 
reverse metabolic acidosis, hyperkalemia, and the 
effects of a tricyclic acid (TCA) overdose. Not used to 
reverse respiratory acidosis.

Vasopressin: Posterior pituitary hormone with potent 
peripheral vasoconstriction effects. Used as a bolus 
during cardiac arrest to maintain pressure within the 
vasculature.     
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     Answers   

 Are You Ready?   

  1. Ventricular fi brillation   

  2. Perform CPR for fi ve cycles or 2 minutes and then defi -
brillate the patient, with immediate resumption of CPR 
following the defi brillation.   

  3. 30:2   

  4. “Push hard and fast (100/min) and release completely 
(full recoil) and minimize interruptions in compres-
sions.”   

  5. 360 joules     

 Active Learning   

  3. a. Starling’s law of the heart; b. positive inotropic effect; 
c. the sympathetic nervous system and drugs (such as 
digitalis); d. negative inotropic; e. beta adrenergic block-
ers and calcium channel blockers; f. positive chrono-
tropic; g. negative chronotropic; h. A heart rate of 180 
would decrease CO. The shorter duration of diastole 
limits the time available for ventricular fi lling. In these 
circumstances, the stroke volume falls (due to decreased 
length of diastole) so much that the cardiac output 
decreases, despite an increase in heart rate; i. Pulse 

pressure is the difference between the systolic arterial 
pressure and the diastolic arterial pressure; j. Pulse 
 pressure ⫽ Systolic BP ⫺ Diastolic BP; k. Pulse pressure 
⫽ 188 ⫺ 56 ⫽ 132     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Check the rhythm, and perform a second defi brillation 
at 360 joules (performing CPR while the defi brillator 
charges). Resume CPR immediately following defi brilla-
tion.   

  2. Optimally, the patient is intubated and an IV/IO is 
established while CPR is in progress. If intubation and 
IV/IO access cannot be accomplished with CPR in prog-
ress, then CPR should be interrupted at the end of the 
fi fth cycle of 30 compressions to 2 ventilations in order 
to attempt these skills. The main point is that  CPR 
should be interrupted as little as possible .   

  3. A vasopressor is the fi rst medication that should be 
administered, and it should be administered while CPR 
is in progress (no interruption for medication adminis-
tration unless the administration of endotracheal (ET) 
medications is necessary, and even then, the interrup-
tion should be as short as possible). The two vasopres-
sors that are typically administered are epinephrine 
(1:10,000 1 mg IV/IO, repeated every 3–5 minutes) or 
one dose of vasopressin (40 units [ U ] IV/IO to replace 
the fi rst or second dose of epinephrine).   

  4. With CPR in progress, administer the fi rst round of an 
antiarrhythmic medication. Typically one of these anti-
arrhythmic drugs is utilized in this setting:

    a. Amiodarone (300 mg IV/IO ⫻ 1; consider an addi-
tional 150 mg IV/IO ⫻ 1)   

  b. Lidocaine (1–1.5 mg/kg first dose; then 0.5–
0.75 mg/kg IV/IO with a maximum of three doses, 
or 3 mg/kg)   

  c. Magnesium sulfate (2 g IV/IO for torsades de pointes 
or hypomagnesemia)   

  d. Consider NaH CO  3  (1 mEq/kg IV for acidosis, hyper-
kalemia, etc.)      

  5. Asystole   

  6. Assuming that CPR is in progress, remember that CPR 
should be performed in the following manner:

•    Push hard and fast (100/min)   

•  Full recoil with compressions   

•  Minimal interruptions in compressions   

•  Avoid hyperventilation    

 Administer:

•    Epinephrine—1 mg IV/IO every (q) 3–5 minutes 
 throughout the cardiac arrest    

   or    

  Vasopressin—40 U IV/IO   

•  Atropine—1 mg IV/IO if PEA < 60 or asystole q 
3–5 min (up to 3 doses)    



390 Part 4 Medical Issues

 Consider and treat the possible causes (H’s and T’s):

•         Hypoxia,     hypovolemia or hemorrhage,     hypothermia,    
 hydrogen ions (acidosis),     hypokalemia or hyperkalemia,    
 hypoglycemia       

•  Tablets or toxins,     tension pneumothorax,     tamponade 
(cardiac),     thrombosis (pulmonary or coronary),    
 trauma           

  7. Ventricular tachycardia   

  8. Reassess your patient at this point (at the end of fi ve 
cycles of CPR). Reassess ABCs and, if the patient has a 
pulse, attempt to obtain a blood pressure. If the patient 
is breathing, track the patient’s ventilations; if he or she 
is not breathing, provide ventilations with the bag-mask 
device (or whatever device is approved for your EMS 
system).   

  9. Synchronized cardioversion starting at 100 joules and 
increasing in prescribed increments if the patient does 
not convert with the fi rst attempt.   

  10. The ECG shows a sinus rhythm with one PVC.   

  11. Reassess ABCs and, if the patient has a pulse, attempt 
to obtain a blood pressure. If the patient is breathing, 
track the patient’s ventilations; if the patient is not 
breathing, provide ventilations for the patient with a 
bag-mask device (or whatever device is approved for 
your EMS system).   

  12. The patient’s ABCs should continue to be assessed on a 
frequent basis, and the patient’s oxygen saturation, 
ETCO 2 , and ECG need to be monitored. Any alterations 
in these assessment fi ndings need to be addressed 
immediately. Because the patient initially converted his 
rhythm after the administration of an antiarrhythmic 
medication, you should consider giving another bolus 
of the medication and initiating an infusion (depending 
on the antiarrhythmic administered). The patient’s blood 
pressure is within an acceptable range, but you need to 
be prepared to support it should the pressure drop.   

  13. The patient needs to be packaged and prepared for trans-
port to an appropriately skilled receiving hospital.     

 Case 2   

  1.  Angina  can present with retrosternal chest pain, pres-
sure, burning, and heaviness; can radiate to the jaw, neck, 
epigastrium, shoulders, or arms; becomes worse with 
exertion, distress, and cold; often lasts 2–10 minutes; and 
is relieved by rest and/or nitroglycerin. 

     Unstable angina  can present with retrosternal chest 
pain, pressure, burning, and heaviness; can radiate to 
the jaw, neck, epigastrium, shoulders, or arms; includes 
any change to the typical angina pattern, such as new 
angina, angina at rest, angina that occurs with much less 
exertion than in the past, and angina that requires a 
longer period of time or more nitroglycerin to resolve. 

     Myocardial infarction  can present with retrosternal 
chest pain, pressure, burning, and heaviness; can radiate 
to the jaw, neck, epigastrium, shoulders, or arms; can be 
more severe or longer lasting than angina. It is more 
likely to have a sudden onset; last more than 30 min-
utes; and be associated with shortness of breath, nausea, 
and vomiting. 

    The cause of myocardial ischemia is typically rup-
tured or eroded atherosclerotic plaque in one or more 
of the coronary arteries. Exceptions include conditions 
such as  variant  or  angiospastic angina,  where the pain 
is a result of a spasm of the coronary artery.   

  2. Cardiovascular risk factors include: abnormal choles-
terol levels, hypertension, smoking, family history, dia-
betes, male gender, renal disease, and obesity.   

  3. Jay is sick. He has chest pain, shortness of breath, diz-
ziness, nausea, and diaphoresis (although at this point 
it is diffi cult to determine if the sweating is from the 
exercise or a result of a cardiac event). You are having 
diffi culty palpating a radial pulse.   

  4. There is enough information to complete a primary sur-
vey:

    a. Jay’s airway is clear, and he is able to speak with 
no apparent obstructions.   

  b. His breathing is labored several minutes after he 
stopped exercising (no lung sounds at this point).   

  c. Jay’s perfusion is impaired (as evidenced by the fact 
that you cannot palpate a radial pulse).   

  d. Jay appears alert and answers your questions appro-
priately, although he speaks in very short sentences 
due to diffi culty breathing.    

  e. At this point you have not exposed the patient, but 
even without exposing the patient you can see that 
he is experiencing severe shortness of breath.      

  5. The primary concerns are maintaining Jay’s airway 
(ensuring that he doesn’t aspirate if he vomits), 
addressing his chest pain and shortness of breath, and 
improving his hemodynamic status. The means by 
which these concerns are addressed will depend on 
the information that you obtain in your secondary 
assessment, the information that your partner obtains 
from Jay’s wife, and the presentation of the patient. At 
this point it is safe to say that you will address your 
concerns by continuing the patient on oxygen and 
increasing the oxygen if Jay is able to tolerate a non-
rebreather mask (with his nausea); establishing an IV; 
obtaining a set of vital signs (including oxygen satura-
tion, blood pressure, pulse, respiratory rate, tempera-
ture, and 3-lead ECG); a 12-lead ECG; and a complete 
secondary survey.   

  6. Since Jay’s airway appears to be patent, and he is alert 
enough to maintain it by himself, the following informa-
tion is needed before treatment can begin:

•     Vital signs . Since radial pulses are not readily pal-
pable, it is good practice to assume that Jay is hypo-
tensive. It would be a good idea to place him in a 
supine or shock position, but we should also be con-
cerned about his breathing. If he turns out to have 
pulmonary edema, lying him fl at or placing him in a 
shock position could worsen his respiratory 
 distress.   

•   Lung sounds . Since Jay’s respiratory distress has not 
diminished with rest, we need to be concerned that 
there is some underlying respiratory component to 
this event.   
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•   Oxygen saturation . Obtain a baseline reading to help 
evaluate improvement or worsening of Jay’s respira-
tory status.   

•   3-lead and 12-lead ECG . The 3-lead ECG will moni-
tor rate, regularity, presence of P waves, width of 
QRS complexes, and ST segment height, whereas the 
12-lead ECG will better evaluate the cause of Jay’s 
chest pain and shortness of breath, looking for the 
presence of ST segment elevation or depression in 
contiguous leads and to help determine an appropri-
ate facility to transport Jay to.  Remember : The pres-
ence of ST segment changes in contiguous leads is 
suggestive of myocardial injury or infarction, but the 
absence of ST segment changes alone does not rule 
out myocardial injury or infarction.   

•   Presence of peripheral (dependent) edema or JVD . This 
is suggestive of possible preexisting heart failure.   

•   Medical history . Questions should be asked about 
Jay’s general health status, current and past medical 
history, whether he has ever experienced a similar 
episode, and, if so, whether he was ever evaluated 
for the problem. If he was evaluated, what was the 
result of the evaluation (was there a diagnosis, and 
what was the treatment)?   

•   Equality of peripheral pulses . Differences in pulses 
on one side of the body compared with the other may 
be suggestive of conditions such as aortic aneu-
rysm.   

•   Comparing central pulses to peripheral pulses . Dif-
ferences between central and peripheral pulses may 
be suggestive of peripheral vasoconstriction, which 
can be an indicator of shock.      

  7. HTN, diabetes, male gender, obesity, abnormal choles-
terol, smoker   

  8. There is ST elevation in leads V 2  through V 5 , which sug-
gests an anteroseptal MI with some lateral extension.   

  9. History, serial 12-lead ECGs, and serial cardiac enzymes   

  10. Any of the following are acceptable answers: congestive 
heart failure (right heart failure), pericardial tamponade, 
tension pneumothorax, and pulmonary embolism.   

  11. He appears to be suffering from a myocardial infarction, 
CHF with pulmonary edema, and cardiogenic shock.   

  12. Major problems that must be managed are the MI, pul-
monary edema, and cardiogenic shock. In an attempt to 
prioritize a treatment plan, you must consider the rami-
fi cations of every action and treatment on the coexisting 
medical conditions. For example, something as simple 
as patient positioning can have a dramatic effect on the 
patient’s status. Placed in a shock position, the patient 
could experience an exacerbation of his shortness of 
breath. If he is seated upright, his blood pressure could 
fall, decreasing his ability to perfuse his vital organs. 

 The MI is likely the root cause and is high on the 
treatment priority list. There are consequences of the 
standard treatment for an MI that may affect this 
patient. There is a small concern that Jay may vomit 
into his oxygen mask. However the benefi ts appear to 

outweigh the risks in this situation, especially since 
Jay is awake, alert, and able to reach up and take off 
his mask if he vomits. Aspirin is appropriate and will 
have no major negative effects on his hemodynamic 
status. Therefore 325 mg of aspirin is a good choice. 
Nitroglycerin is a very effective vasodilator and would 
be very helpful in the treatment of Jay’s MI and pul-
monary edema, but his already low blood pressure of 
76/54 precludes its use. Morphine sulfate and its 
venous pooling, analgesic, and calming effects would 
be a desirable medication to deliver if it were not for 
its propensity to cause hypotension and respiratory 
depression. 

 In order for Jay to be able to receive these benefi cial 
medications, his blood pressure must be high enough 
to support them. This can have a profound impact on 
his heart. The options for raising the blood pressure 
include fl uid boluses, which could exacerbate his pul-
monary edema, and the use of a vasopressor such as 
dopamine or dobutamine, which can increase the 
workload of the heart, increase myocardial oxygen 
demand, and exacerbate his existing condition. If fl uid 
boluses are to be administered, ensure that they are 
small, and reassess the patient frequently (hemody-
namic status, lung sounds, oxygen saturation, ECG, 
etc.). Keep in mind that if the patient is not hypovo-
lemic, the added fl uid may worsen the pulmonary 
edema. If dopamine or another vasopressor is used, 
make sure that you start at the lower end of the dosage 
range and titrate to the desired effect (normal blood 
pressure). Once blood pressure has risen to an accept-
able level, administer nitrates very cautiously. If the 
patient has a right-sided MI, the administration of 
nitroglycerin may drop the patient’s blood pressure 
quickly. 

 Beta-blockers are indicated for a patient experiencing 
myocardial infarction with ST segment elevation, but 
due to Jay’s hypotension and pulmonary edema, beta-
blocker administration is contraindicated. 

 Some EMS systems utilize fi brinolytics in the prehospi-
tal setting. In order for a patient to be eligible for fi bri-
nolytic administration, the patient must be evaluated for 
eligibility through the use of a fi brinolytic checklist (see 
Boxes 29-20 and 29-21 in the textbook for an example 
of a fi brinolytic checklist). 

 Diuretic medications, such as furosemide, can cause 
hypotension as a result of increased urine production 
and output. Transport this patient as soon as possible. 
Time is muscle. Transportation of this patient should 
be to a facility that is capable of performing a percu-
taneous coronary intervention (PCI) or to the local 
hospital for fi brinolytic therapy. In any case, time 
should not be wasted on scene trying to perform 
 ongoing treatments.      

 Test Yourself   

  1. b 

 It is often easiest to think of the possible causes of chest 
pain in a system-based manner, with the most common 
systems affected being cardiac, pulmonary, vascular, 



392 Part 4 Medical Issues

gastrointestinal, musculoskeletal, and psychological. 
Other systems almost never lead to chest pain.   

  2. Cardioversion delivers energy synchronized with the 
cardiac cycle. Defi brillation is an unsynchronized 
 delivery of energy, meaning the shock is delivered ran-
domly during the cardiac cycle without any regard for 
the refractory period. 

 Because it synchronizes with the existing ECG complex, 
cardioversion is less likely to accidentally cause ven-
tricular fi brillation in patients experiencing some car-
diac dysrhythmias. However, if the patient is already 
experiencing ventricular fi brillation or ventricular tachy-
cardia, cardioversion is less effective and defi brillation 
should be used.   

  3. a 

 Myocardial infarctions vary in degree, but all cause 
some level of damage to the heart muscle, which puts 
the patient at risk for a host of problems (including heart 
failure, chronic dysrhythmias, or vascular disease). If a 
patient reports a history of acute myocardial infarction, 
you should maintain a heightened level of suspicion 
when responding to complaints.   

  4. Both drugs are vasodilators. Nitroprusside is slightly 
more effective, as it dilates both arterioles and veins, 
whereas nitroglycerin only dilates veins. However, 
nitroprusside is diffi cult to prepare and can lead to cya-
nide toxicity. Nitroglycerin is relatively easy to prepare, 
and the possible side effects are headache and tachy-
cardia. 

 Because it is easier to prepare and carries less risk of 
toxicity, you are most likely to use nitroglycerin in the 
fi eld.   

  5. Cardiac tamponade 

 The most common causes of cardiac tamponade are 
malignant (cancer-induced) effusions, bacteria (includ-
ing tuberculosis and mycobacteria), fungus, infections 
associated with human immunodefi ciency virus, and 
bleeding into the pericardial sac, known as hemoperi-
cardium.   

  6. False 

 Hyperventilation increases pressure in the thorax, which 
in turn decreases the amount of venous blood that can 
return to the heart. If less blood returns to the heart, less 
blood can be pumped out, defeating the purpose of 
CPR.   

  7. Venous ulcers are usually painless, irregular at the mar-
gins, superfi cial, exudative, and located along the inner 
ankle bone or along veins. Arterial ulcers tend to be 
painful, sharply demarcated, deep, dry, and located 
along the outer ankle bone and other pressure points. 

 Determining the type of ulceration can help you estab-
lish whether a patient has chronic venous insuffi ciency 
or arterial disease.   

  8. Acute myocardial infarction, aortic dissection, and pul-
monary embolism 

 In the real world, patients may have more than one 
cause for their chest pain, and symptoms are seldom 

“classic” in appearance. Therefore paramedics must 
have all possible disorders in mind when evaluating a 
patient with chest pain. A thorough understanding of 
the life-threatening potential is extremely important. 
The most life-threatening causes of chest pain are acute 
myocardial infarction (AMI), aortic dissection, and pul-
monary embolism (PE). The paramedic must therefore 
be adept at distinguishing the characteristics of these 
three disorders. This is done by using clinical judgment 
and evaluating the patient for the risk factors as well as 
current signs and symptoms.   

  9. b 

 The National Association of EMS Physicians has pub-
lished two position papers to help guide local policies 
regarding cessation of resuscitative efforts in the pre-
hospital setting. One recommendation is that traumatic 
cardiopulmonary arrest patients with a transport time 
to an ED or trauma center of more than 15 minutes 
after the arrest is identifi ed may be considered nonsal-
vageable, and termination of resuscitation should be 
considered.

Trauma patients who show signs of life, such as pupil 
reactivity or organized electrical activity, should have 
resuscitation performed. In situations of hypothermia 
complicating trauma, patients should be aggressively 
resuscitated and transported to a center capable of 
actively rewarming the victim.   

  10. A patient with a ruptured abdominal aortic aneurysm 
typically describes an acute onset of abdominal or back 
pain, often described as “gnawing” and constant. A pul-
satile mass can sometimes be felt in the abdomen, and 
the abdomen is tender to palpation. 

 Because the pain is not specifi c to this problem, it is not 
surprising that up to 30 percent of all aneurysms are 
initially misdiagnosed. Prompt identifi cation and treat-
ment are crucial, as the mortality of a ruptured abdom-
inal aortic aneurysm is over 50 percent.   

  11. Many of the body’s efforts to compensate for congestive 
heart failure, such as the renin-angiotensin system and 
antidiuretic hormone, work to retain water and sodium. 
However, there will be a point where the heart cannot 
handle the increase in intravascular volume and pre-
load. Thus diuretics are administered to help relieve the 
increased pressure. 

 Diuretics act by inhibiting sodium and water reabsorp-
tion at the kidneys, thus decreasing the volume overload 
and intracardiac pressures. Loop diuretics such as furo-
semide and bumetanide are the primary drugs of choice 
for patients with congestive heart failure. However, a 
major concern with loop diuretics is the risk for hypo-
kalemia; therefore, patients are typically on potassium 
replacement in combination with their diuretic.   

  12. c 

 In the failing left ventricle, the left atrium and subse-
quently the pulmonary vasculature receive increased 
pressures, resulting in acute pulmonary edema. Acute 
pulmonary edema is a rapid fl uid increase within the 
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pulmonary interstitium and alveoli, resulting in a 
rapid onset of shortness of breath, hypoxia, pulmo-
nary rales, a “frothy” cough, and usually tachycardia 
with hypertension. Treatment of acute pulmonary 
edema in the fi eld is aimed at the underlying cause 
of the increase in intracardiac pressures that led to 
the edema.   

  13. b 

 Other drugs used include vasopressin and (if the PEA 
rate is slow) atropine. Every patient in PEA needs CPR 
and regular pulse checks. If a pulse returns or a recog-
nizable rhythm comes on the monitor, change algorithms 
accordingly.   

  14. a 

 Oxygen, aspirin, and heparin are all traditionally 
administered to patients in cardiogenic shock caused 
by myocardial infarction (assuming there are no contra-
indications). While epinephrine is a potent catechol-
amine drug that increases myocardial contractility, it 
has systemic side effects that may be undesirable.   

  15. False 

 Two large clinical trials (the GUSTO-I and SHOCK trials) 
showed cardiogenic shock occurs within the fi rst 24 hours 
after an AMI, and often develops after hospital admission 
(5.3% of patients). In the SHOCK trial, the median time 
from AMI to onset of cardiogenic shock was 5.5 hours, 
and 75% of the patients who developed cardiogenic shock 
did so within 24 hours.   

  16. Risk factors include: abnormal cholesterol levels, high 
blood pressure, diabetes mellitus, tobacco abuse, male 
gender, family history, obesity or metabolic syndromes, 
and kidney disease. 

 You should examine patients with these risk factors 
with heightened suspicion, but the absence of these 
factors should never rule out the possibility of heart 
disease.   

  17. b 

 Acute arterial occlusion is when the blood fl ow is com-
pletely blocked to a limb. As a vasopressor, dopamine 
would only make the problem of acute arterial occlu-
sion worse. You should administer morphine to control 
pain, lower the limb to use gravity to your advantage, 
and remove stockings as they may constrict blood 
fl ow.   

  18. a 

 Your patient’s peripheral edema is evidence of  right-
sided heart failure; the crackles in the lungs are 
evidence of left-sided failure and indicate pulmonary 
edema.   

  19. d 

 The proper treatment for acute pulmonary edema 
includes transportation in an upright position, oxygen 
(preferably high-fl ow), diuretics, nitrates, morphine, and 
inotropic agents. Your patient is experiencing atrial 
fi brillation, which does not need to be cardioverted at 
this time.   

  20. Paroxysmal nocturnal dyspnea 

 An abnormal condition of the respiratory system, par-
oxysmal nocturnal dyspnea is often associated with left 
ventricular failure and pulmonary edema.   

  21. a 

 This patient is experiencing an acute coronary event, 
despite the ECG fi ndings. It is appropriate to reassess 
him when his pain changes and to determine the likeli-
hood of an ischemic event. Even if he is stable, undiag-
nosed angina needs to be evaluated. The patient is 
under stress due to the workload of his job, which is 
causing an increased myocardial oxygen demand, thus 
leading to the chest pain. You cannot force him to go to 
the hospital, but by calmly completing your assessment 
and reassuring him, you are more likely to have a com-
pliant patient.   

  22. c 

 Treatment for this patient includes MONA—morphine, 
oxygen, nitroglycerin, and aspirin. It also includes 
transporting the patient without undue stress or risk of 
injury. At times, it is appropriate to use lights and 
sirens, but that increases your risk of collision. It also 
can increase the patient’s stress level and cause further 
ischemia or injury. Nitroprusside is not indicated in 
this patient, and helicopter transport is not needed 
based on the condition of your patient. Helicopter 
transport may also not be an option due to the obesity 
of your patient.   

  23. b 

 A family history of heart disease is a strong risk factor 
for myocardial infarction. Pain reliably relieved by ant-
acids is likely gastroesophageal in origin, although occa-
sionally patients with ACS have reported improvement 
of their cardiac symptoms with antacids. Squeezing 
pain is frequently described by patients with both angina 
and infarction and should be regularly suspected. Infant 
murmurs are not related to heart disease and may be 
very functional. They usually resolve and need no fur-
ther care.   

  24. To the smaller, nearer hospital 

 Although percutaneous coronary intervention (PCI) is 
the preferred method for managing acute myocardial 
infarction (AMI), in this situation PCI cannot be per-
formed in a timely manner. This patient has no contra-
indications for thrombolytic agents; therefore she should 
be transported to the nearest hospital where thrombolyt-
ics can be administered.   

  25. En route treatment should focus on managing pain, 
maintaining cardiac output, performing serial 12-lead 
ECGs to monitor for hemodynamic compromise or other 
worsening conditions, and treating any other symptoms 
as they arise. If you have time, you should initiate addi-
tional IVs to help the receiving facility provide throm-
bolytic medication sooner upon arrival. Medications 
you should consider administering to an AMI patient 
include: MONA (morphine, oxygen, nitroglycerin, and 
aspirin), beta-blockers, and anticoagulants. 
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 Paramedics can prevent complications and initiate treat-
ment for acute myocardial infarction before hospital 
arrival, resulting in a reduction of time between the AMI 
event and reperfusion therapy. Patients treated for AMI 
require medication delivered early, including: aspirin, 
beta-blockers, heparin or other anticoagulants, morphine 
or other IV pain medication, oxygen, and more recently 
indicated medications such as clopidogrel (Plavix). The 
use of lipid-lowering agents (called statins) and ACE 
inhibitors is benefi cial in ACS/AMI patients but not a 
priority for paramedics.               



30

 395

     Neurology  

Are You Ready?
 You have been called to a residential address to evalu-
ate a 43-year-old female with “altered mental status.” 
You fi nd Kathy Ross in her kitchen, sitting on a chair 
and being supported by her husband, Jon. Your general 
impression is that the patient is awake but appears 
tired and confused. You note a clear droop on the right 
side of her face, and it appears that she is having dif-
fi culty sitting upright. Jon reports that he was in the 

study while his wife was preparing dinner in the 
kitchen. He heard a crash and something falling on the 
fl oor, so he ran into the kitchen. Kathy had apparently 
dropped the knife she was using and was leaning over 
the counter holding her head and mumbling about a 
headache. She barely recognizes that you are there.  

  1. What are your next steps in identifying the pos-
sible causes of Kathy’s presentation? What are 
your initial interventions? 

   

 

  

Active Learning

 Anatomy Review   

  1.   Identify each of the lobes of the cerebral hemi-
spheres ( Figure 30-1 ) and describe their 
functions.     

  a.   

  b.    

  FIGURE 30-1   
a

b

d

c



396 Part 4 Medical Issues

  c.   

  d.        

  2.   Match the function shown in each photo in 
 Figure 30-2  with the correct area of the brain.     

  a.   

  b.    

  c.   

  d.          

  3.   Using the diagram in  Figure 30-3  and the photos in 
 Figure 30-4 , select which of the images best matches 
the function of each of the brain structures:        

Structure Location Function

Medulla oblongata b 5

Midbrain

Cerebrum

Pons

Cerebellum

  4.   Identify each of the structures in  Figure 30-5 .     

  a.   

  b.    

  c.    

  d.    

  e.     

e

a

d

c

b

  FIGURE 30-3   

  FIGURE 30-4   

  FIGURE 30-2   

(a)

(c) (d)

(b)

1 2

5

43

          5.   The space between the dura mater and the arach-
noid mater is called the (a)   . The 
space between the dura mater and the skull is 
called the (b)   .   
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  6.   (a)    nerves conduct nerve impulses 
from a receptor along a sensory neuron to the cen-
tral nervous system as part of a reflex arc. 
(b)    nerves conduct impulses from 
the central nervous system along a motor neuron 

to an effector muscle or gland as part of a reflex 
arc.   

  7.   The following table lists the cranial nerves and 
their functions. Fill in the blanks with the miss-
ing information.

 Cranial Nerve Numbers, Names, and Functions    

Number Name Function

I Sense of smell

Oculomotor Controls four of the six eye muscles; controls eyelid (upper); 

constricts pupil

XII Hypoglossal

IX Taste and sensation to back of tongue

Controls muscles of facial expression, taste sensation, and tear 

and salivary glands

IV Controls one of the six eye muscles

VI Abducens

Hearing and balance

Vagus

XI Accessory

Optic

V Sensation of face; controls muscles of chewing

ec

d

b

a

  FIGURE 30-5   
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Cranial Nerve Answer One Minute Cranial Nerve Exam

I Olfactory a. “Close your eyes. Can you smell this? What is it?”

II Optic b. Lean in close. Whisper, “Can you hear me?” 

III Oculomotor c.  “Open your eyes. Hold your head still and follow my penlight.” Move light in 

front of eyes in an “H” pattern. Check for pupil response to light.

IV Trochlear d. “Please clench your teeth.” Palpate the masseter and temporal muscles for tone.

V Trigeminal e. “Keep your teeth clenched and smile. Show me your teeth.”

VI Abducens f. “Say ‘Ahhhh.’” Watch the uvula move.

VII Facial g. “Stick out your tongue.”

VIII Vestibulocochlear h. Test sensation at forehead, chin, and each cheek.

IX Glossopharyngeal i.  “Please stand straight with your feet together. Now close your eyes and stand 

still.” Observe if patient sways.

X Vagus j.  Ask patient to shrug shoulders upward while you push downward and to rotate 

head to the left and right while you put gentle counterpressure on each side of 

the face.

XI Accessory k.  Test gag refl ex with tongue blade.

XII Hypoglossal

     8.  Using Your Head  

 Match each of the cranial nerves in the left col-
umn of the table to one of the testing procedures 
described in the right column. Note that answers 

may be used more than once, and a cranial nerve 
may have more than one test associated with its 
evaluation.               

  9.  Neuromuscular Match  

 Match the disease process with the appropriate description in the table.          

Disease Answer Signs and Symptoms

Amyotrophic lateral sclerosis a.  Begins with fever, neck stiffness; may progress rapidly to full body paralysis 

Bell’s palsy b.  Spasmodic contraction and relaxation of muscles; may be seen in 

generalized seizures

Dystonia c. Sudden one-sided facial numbness and facial droop

Multiple sclerosis d. Progressive muscle weakness that begins in the extremities

Parkinson’s disease e. Abnormal muscle fl exion that may be reversed with diphenhydramine

Myoclonus f.  Begins with numbness and paresthesia, and progresses as myelin 

sheaths degenerate

Poliomyelitis g.  Tremors of the hands that worsen at rest; facial muscles may freeze 

and cause a masklike appearance
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You Are There: Reality-Based Cases

       Case 1  (continuation of chapter opener)  

 Kathy’s airway is patent, but she is tachypneic. Her 
radial pulse is thready and fast. Her skin is cool 
to the touch, diaphoretic, and pale. She looks at 
you when you speak with her. When you ask her 
 questions, she mumbles a response, but you are un-
able to clearly make out what she is trying to say. 
Your team begins basic care and rapidly assesses 
the patient’s physical condition. Your fi ndings 
include:  

Vital signs:  HR of 86; BP of 96/72; RR of 22   

ECG:  Sinus tachycardia, no ectopy   

SpO 2 :  97% with supplemental oxygen   

ETCO 2 :  42 mm Hg   

Pupils : Midrange, slow to react, equal   

Lung sounds : Clear, equal bilaterally   

Neuro exam:  Decreased grip, strength, and plantar 
fl exion on the right side   

Past medical history:  Hypertension, diabetes (Type 2) 
and hypercholesterolemia   

Medications:  Tenormin   

Allergies:  No known allergies (NKA)      

  1. Based on your fi ndings, what is Kathy’s Glasgow 
Coma Scale score? 

  

 

   

  2. Based upon your fi ndings thus far, what are pos-
sible causes for this patient’s presentation? What 
further information should you elicit now? 

  

 

 Kathy is now supine on a gurney. She continues 
to respond to your questions, but her responses are 
shorter and even more diffi cult to discern. She is 
fl accid on the right side. SpO 2  continues to be in the 
high 90s, and ETCO 2  is in the 30s. Her heart rate is 
90. A team member has initiated an IV of normal 
saline at KVO rate. An Accu-Chek reading of the 
blood sample reveals a blood glucose level of 15 mg/
dL. There is no JVD or pedal edema on visual 
examination.   

  3. What do these fi ndings tell you? Are there other 
possible reasons you have not yet considered that 
could be causing the presentation fi ndings? 

   

 

    

 Case 2     

 You arrive at the high school for a “man down” call. 
Firefi ghters report that a student found someone in 
one of the men’s bathrooms “passed out.” The engine 
company EMTs found a male patient who appeared to 
be seizing on the fl oor of a toilet stall. With manual 
cervical spine precautions in place, they quickly extri-
cate him from the stall, and you fi nd him supine. 
Another teacher recognizes the victim as the principal 
of the school, 58-year-old John Lee. As you size up the 
scene, you notice that the patient is pale, incontinent 
of urine, and has a contusion to his right forehead. He 
has snoring respirations.   

  1. What will you do fi rst? What will you try to fi nd 
out about the patient as quickly as possible? 

 

 

 

 A jaw thrust reduces the snoring respirations, and 
an EMT inserts a nasopharyngeal airway in the right 
nares. The patient is breathing quickly and deeply. His 
pulse rate is 100 and bounding at the radial. One of the 
offi ce assistants runs down the hall. She reports that 
John has recently been diagnosed with hypertension. 
She shakes her head when you ask whether he has any 
medications for the condition. She then pulls you to 
one side and quietly reports that John had just returned 
from a drug rehabilitation center, where he was treated 
for narcotic addiction secondary to pain medications 
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for an old knee injury. Other than a little blood in his 
oropharynx, there are no other signs of bleeding. His 
pupils are constricted, equal, and nonreactive to light.   

  2. Based on the information provided, what are pos-
sible causes for the patient’s presentation? What 
are your treatment priorities? 

 

 

 En route to the hospital, John’s breathing effort 
becomes more erratic and shallow. His blood pressure is 
now 260/156, and his pulse rate is 64. Pupils are pin-
point and fi xed. His blood glucose level is 106 mg/dL. 
You observe that both wrists are abnormally fl exed.   

  3. Is hyperventilation warranted for this patient? 
What other clinical parameters should you moni-
tor closely? 

 

 

     

 Test Yourself

  1. If a patient exhibits neurological signs and symp-
toms of stroke that last less than 24 hours and 
resolve without any intervention, it is referred to 
as a cerebrovascular accident.  

 True   

 False      

  2. Describe the facial appearance of a patient with a 
“facial droop.” 

 

   

  3.  is a temporary disruption in nor-
mal neuronal activity resulting in abnormal repet-
itive and synchronous fi ring (action potentials) of 
neurons in the brain.  

  a. Seizure   

  b. Stroke   

  c. Syncope   

  d. TIA      

  4. The brain receives its blood supply through ante-
rior and posterior circulations. The internal carotid 
arteries branch into the left and right middle 

.   

  5. The neuron generates an electrical impulse called 
 that travels along the axon to the 

synaptic terminals.   

  6. An anterior cerebral artery (ACA) stroke produces 
neurological defi cits. How might a patient with an 
ACA stroke describe his or her symptoms? 

 

   

  7. High levels of arterial carbon dioxide result in  

  a. cerebral vasodilation.   

  b. cerebral vasoconstriction.   

  c. cerebral occlusion.   

  d. cerebral vasospasm.      

  8. Which of the following is most likely to cause a 
hemorrhagic stroke in a young patient?  

  a. Atrial fi brillation   

  b. Hangings   

  c. Drug use   

  d. Breath holding      

  9. The primary respiratory control center of the brain 
is located in the .   

  10. On the Cincinnati Prehospital Stroke Scale, an 
abnormal exam fi nding in the arm drift includes 
which of the following:  

  a. both arms move in opposite directions.   

  b. one arm stays stationary and one drifts down.   

  c. neither arm moves.   

  d. both arms move in the same direction.      

  11. Patients with a head or brain injury may be unable 
to manage their own airway. As a result, they may 
be at risk for  

  a. coughing.   

  b. pneumonia.   

  c. wheezing.   

  d. aspiration.      

  12. Cerebral perfusion pressure (CPP) is equal to the 
mean arterial pressure (MAP) minus the  

  a. venous resistance.   

  b. diastolic blood pressure.   

  c. systolic blood pressure.   

  d. intracranial pressure.      

  13. The vestibulocochlear nerve supplies the superior 
oblique muscle of the eye.  

 True   

 False      
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  14. The midbrain, pons, medulla, and reticular forma-
tion are located in the .   

  15. While assessing a patient you notice that the 
patient experiences diffi culty speaking with halt-
ing speech. This is referred to as  

  a. induced aphasia.   

  b. expressive aphasia.   

  c. receptive aphasia.   

  d. perceptive aphasia.      

  16. If a patient is alert and oriented, then the 
, a part of the nervous system, is 

most likely intact and functioning.   

  17. Which condition results in a temporary loss of 
consciousness and postural tone usually caused by 
a brief, sudden drop in cerebral perfusion?  

  a. Aura   

  b. Petit mal seizure   

  c. Orthostasis   

  d. Syncope      

  18.  neurons detect changes and stimuli 
in the environment and carry electrical signals 
into the CNS. 

 

   

  19. A patient appears to have normal vital signs and 
body temperature and is adequately hydrated. 
Which part of the brain infl uences these func-
tions?  

  a. Hypothalamus   

  b. Medulla oblongata   

  c. Limbic system   

  d. Auditory cortex      

  20. A stroke is a disruption in the blood supply to the 
brain and is most likely caused by either a  

  a. tear or plaque.   

  b. hemorrhage or clot.   

  c. aneurysm or rupture.   

  d. pressure or clot.      

21. Which of the following relays messages between 
the cerebrum and medulla and between the cere-
brum and cerebellum?  

  a. Pons   

  b. Basal ganglia   

  c. Cerebral hemispheres   

  d. Hypothalamus      

  22. Increased blood pressure, tachycardia, and fl uctu-
ating respirations are associated with  

  a. Cushing’s triad.   

  b. Waddell’s triad.   

  c. Beck’s triad.   

  d. the perfusion triad.      

  23. Your patient is able to move her arms and feel rain 
against her skin. The , a part of her 
brain, must still be intact. 

 Scenario:   You are treating a patient with a traumatic 
brain injury who presents with persistent uncon-
sciousness, fl accid paralysis, and pupils unresponsive 
to light.   

  24. What dangerous condition is imminent? 

 

   

  25. Should you hyperventilate this patient? Why or 
why not? 

 

     

Need to Know

 The following represent the Key Objectives of Chap-
ter 30:  

  1. Describe the pathophysiology associated with 
altered mental status. 

 The cerebrum and reticular formation act in con-
cert to create consciousness. Alterations to either 
structure can cause changes in the level of con-
sciousness. These changes range from structural 
issues such as stroke, head injury, and tumor to 
metabolic concerns in the form of hypoxia or hypo-
glycemia. The brain is a well-defi ned organ, with 
specifi c areas and structures associated with spe-
cifi c functions. The cerebrum is thought to be the 
center of higher thought processes and is the essen-
tial decision-making center as well as the attenua-
tor for motor control. The cerebellum controls and 
regulates basic motor functions of the body, includ-
ing balance. The pons is more closely related to the 
spinal cord than it is to the brain and is respon-
sible for basic control of autonomic systems such 
as respirations and heart rate. 
  In addition to function, the brain can also be 
divided into left and right halves, or hemispheres. 
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Injuries specifi c to an organ or hemisphere will also 
produce specifi c patterns of signs and symptoms. 
For example, an area of brain ischemia located on 
the left side of the brain can produce right-sided 
weakness and loss of sensation. A blow to the 
occipital region of the brain can produce bright 
fl ashing lights as the ocular nerves are injured. 
  The brain is not one solid mass; open areas 
within the brain mass called ventricles help to cir-
culate cerebral spinal fl uid in and around the brain 
tissue, providing cushioning for it. These ventri-
cles can also contain excess blood or build pres-
sure, causing intracranial pressure (ICP) to rise to 
dangerous levels. 
  Covering the brain are the meningeal layers, or 
membranes that provide protection and much of 
the blood supply. The meninges can become 
infected (meningitis) or bleed (epidural or subdural 
hematoma, or arachnoid bleed). Review Chap-
ter 30, Neurology, in the textbook for more specifi c 
information about these conditions.   

  2. Describe an effective, logical assessment approach 
to a patient experiencing altered mental status. 

 As with other patients, your assessment begins with 
a scene size-up and general impression of the 
patient. When you begin the primary survey, there 
may be several clues that can key you in to a patient 
who is experiencing an altered level of mentation.  

 • It may be simple—a patient who responds to 
a verbal or physical stimulus, for example. It 
may be more subtle—for example, generalized 
absence seizures in a child can go unnoticed 
by the parents and teachers for some time. (In 
such cases, a careful solicitation of past medi-
cal history and the events leading up to the 
condition will be needed.)   

 • Patients with altered mental status can have 
diffi culty controlling their airway, even while 
conscious.   

 • Changes in breathing patterns can be associ-
ated with conditions involving mental status 
changes. For example, Kussmaul’s respirations 
can be indicative of diabetic ketoacidosis. Cen-
tral neurogenic hyperventilation, such as Biot’s 
respirations, can refl ect a brain stem injury.   

 • A slow pulse rate can indicate increased intra-
cranial pressure.    

  Secondary survey fi ndings can help you 
refi ne your suspicions about the cause of the 
altered mental status. A simple mnemonic is 
AEIOU-TIPS:  

 •  A lcohol involvement—the odor of ethanol on 
the breath; signs of liver dysfunction (ascites, 
jaundice)   

 •  E pilepsy—wounds from generalized, tonic-clonic 
seizure activity; incontinence; lingual trauma   

 •  I nsulin—high or low blood glucose levels; res-
piration patterns associated with diabetic keto-
acidosis (DKA); evidence of injection sites on 
abdomen; fruity, acetone odor from mouth   

 •  O verdose—unexplained loss of medications, 
whether prescribed, over-the-counter, or herbal-
based; pill or tablet fragments in emesis   

 •  U remia—signs of renal failure; dialysis shunt; 
peritoneal shunt   

 •  T rauma—head injury; blood loss resulting in 
hypotension   

 •  I nfection—fever, nausea, vomiting history; 
dehydration; signs of sepsis   

 •  P sychiatric—bizarre behavior, presence of (or 
missing) psychotropic medications; dystonia   

 •  S troke—hemiparalysis, hemiparesis    

  Elicit as accurate a history as is possible. You 
may need to ask friends, family, neighbors, or even 
strangers about any observations they made of the 
patient and any medical history information. Try 
to confi rm this type of “third-party” information 
with a second source, such as medication bottles 
in the patient’s name or offi cial medical record 
transcripts.   

  3. List the steps of conducting a prehospital neuro-
logical exam. 

 Review Tables 30-2 and 30-3 in the textbook, 
which outline how to utilize the Los Angeles Pre-
hospital Stroke Screen and the Cincinnati Prehos-
pital Stroke Scale, respectively. Also see Skill 
Sheet and Step-by-Step 30, Prehospital Stroke 
Evaluation, on the Student DVD.   

  4. Describe the prehospital fi ndings and management 
of key neurological presentations. 

 As with all patients, the focus of your initial care 
is to manage any problems found during the pri-
mary survey. Don’t delay treatment while trying to 
determine the underlying cause. Airway control, 
appropriate ventilation and oxygenation, and basic 
circulatory measures are particularly important in 
the patient with altered mental status, because the 
patient may not be able to provide you with an 
accurate chief complaint. 
  Make note of any trauma mechanism that might 
make cervical spine immobilization necessary. 
Observe and record any environmental clues that 
might suggest a cause for the patient’s change in 
mental status—prescription medications, rec re ation -
al drugs, and alcohol use are but a few examples. 
See  Table 30-1  for additional fi ndings associated 
with each of these key neurological presentations.   
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 TABLE 30-1 Key Findings and Treatment Guidelines for Neurological Disorders                

Disorder Key Findings Related Treatment Additional Comments

Alcohol 

abuse

Smell of alcohol on breath; open and/or 

empty containers

Supportive; continually assess 

patency of airway

Alcohol is often a factor in other illness 

or injury patterns. It can mask more 

serious underlying problems. Alcohol 

poisoning is a true medical emergency. 

Acidosis High glucose count (DKA or HHNS); 

acetone or fruity odor on breath 

(ketones); Kussmaul’s respirations; 

history of the “3 polys”—polyuria, 

polyphagia, polydipsia; dehydration

Supportive; large volume 

infusion if blood glucose levels 

are high

The ketone breath of diabetics can be 

mistaken for alcohol. 

Epilepsy Tonic-clonic movements (generalized); 

sudden loss of attention (absence); 

focal movements; incontinence of urine; 

lingual trauma (bit tongue); postictal 

state

Control active seizures with 

benzodiazepine; clear area 

around patient to minimize 

trauma during seizure activity

Seizures can be confused with muscle 

twitching, which is sometimes seen 

after a syncope event. Seizures can 

occur just prior to cardiac arrest, 

secondary to hypoxia, or at the onset 

of acute hypoglycemia. Status 

epilepticus should be considered an 

emergency and be treated immediately.

Infection Severe headache; associated neck 

stiffness; fever; nausea, vomiting, 

diarrhea; petechiae or purpura in later 

stages of sepsis

IV fl uid replacement if 

hypotensive or in shock; 

passive cooling measures if 

high fever present

Meningitis is highly communicable; use 

mask and eyewear to reduce potential 

for cross infection. 

Overdose Presence of medication containers; 

insulin syringes, drug paraphernalia; 

combination of different drugs and/or 

alcohol

Naloxone for reversal of 

narcotic overdoses; D50W or 

glucagon for insulin 

overdoses; glucagon for beta-

blocker overdoses

See Chapter 35, Toxicology, in the 

textbook for more information.

Uremia Presence of dialysis shunt; evidence of 

peritoneal dialysis; gradual onset of 

headache, nausea, vomiting, fatigue; 

increased thirst; cramps; dehydration 

signs; extremity edema, uremic “frost”

Supportive treatment; acute 

treatment for associated 

hyperkalemia may be 

indicated.

See Chapter 36, Urology, in the 

textbook for more information. 

Hyperkalemia can be present.

Trauma Trauma mechanism to the head; 

Cushing’s triad; posturing; abnormal 

pupil reaction to light

Protect cervical spine; control 

ventilations for adequate O2 

and CO2 levels; hyperventilate if 

signs of herniation develop; 

restrict fl uid unless hypotensive

Refer to Chapter 20, Head, Face, and 

Neck Trauma, in the textbook for more 

information about brain trauma.

Tumor Gradual onset of headache, visual 

disturbances, personality changes. May 

be prescribed anti-infl ammatory 

medication.

Supportive; control active 

seizure activity

Witnesses may report a period of days 

to weeks of behavioral changes prior to 

any acute onset of symptoms.

Toxins See Overdose; in addition, hazardous 

material containers, industrial cleaners, 

and agricultural materials

Decontamination in cases of 

hazardous materials contact

See Chapter 53, Hazardous Materials 

Incidents, in the textbook for more 

information.

Insulin Excessively high or low blood glucose 

levels; history of insulin injection with 

decrease in dietary intake; history of 

increased metabolism rate; medical 

alert jewelry; symptoms and signs 

similar to Acidosis

D50W IV or glucagon IM for 

hypoglycemia; fl uid therapy for 

hyperglycemia

See Chapter 31, Endocrine, 

Electrolytes, and Acid/Base, in the 

textbook for additional information.
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Disorder Key Findings Related Treatment Additional Comments

Psychosis Blank stare; combative, violent 

behavior; visual and auditory 

disturbances (seeing and hearing)

Supportive treatment; 

chemical or physical restraints 

if necessary for safety of 

patient and EMS providers

Many causes of behavioral change 

mandate a thorough assessment for 

possible medical causes in addition to 

psychiatric ones.

Poisoning See Toxins.

Stroke Risk factors of diabetes and stroke; 

sudden onset of severe headache, 

nausea, and vomiting (hemorrhagic); 

loss of sensation, paralysis, balance, or 

sight, especially on one side; slurred 

speech; loss of sensory input

Use of CPSS or LAPSS to 

identify likelihood of stroke; 

supportive treatment; rapid 

transport to appropriate 

receiving center

Other conditions can mimic stroke. 

Some are reversible, such as acute 

hypoglycemia, hypoxia, and 

hypotension. The use of a validated 

screening test such as the CPSS or 

LAPSS can help identify stroke 

accurately.

Seizure See Epilepsy.

Sepsis See Infection.

Syncope May have presyncope complaints 

(dizziness, light-headedness, sudden 

sweating or feeling hot)

Keep supine; may try modifi ed 

Trendelenburg position. IV 

fl uids may be needed. 

Determine underlying cause.

Can be associated with a cardiac 

dysrhythmia (see Chapter 30, 

Neurology, in the textbook). Witnesses 

may describe seizure-like movements. 

Protect cervical spine if a fall is 

suspected.

 Need to Do 

 The following skills are explained and illustrated 
in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying 
DVD:           

Skill Name 

Skill Sheet 
Number 
and Location

Step-by-Step 
Number 
and Location

Blood Glucose 
Assessment 

26 – DVD 26 – DVD 

Prehospital 
Stroke 
Evaluation 

30 – DVD 30 – DVD 

  You should have a general awareness of several 
neuromuscular diseases, including multiple scle-
rosis, muscular dystrophies such as Parkinson’s 
disease, amyotrophic lateral sclerosis (ALS), and 
peripheral neuropathy. Paramedic-level care for the 
majority of these cases is supportive, with atten-
tion focused on airway control and respiratory 
management.        

 Connections   

 Review each of the following chapters in the 
textbook for specifi c information as it relates to 
the assessment of the patient with altered men-
tal status:   

•  Chapter 5, Clinical Decision-Making   

•  Chapter 7, Anatomy Overview   

•  Chapter 10, Therapeutic Communications 
and History Taking   

•  Chapter 11, The Normal Physical Examination   

 •  Chapter 14, Patient Assessment   

•  Chapter 20, Head, Face, and Neck Trauma   

•  Chapter 35, Toxicology   

•  Chapter 36, Urology   

•  Chapter 38, Environmental Conditions   

•  Chapter 40, Behavioral and Psychiatric 
 Disorders 

 It should be readily apparent that the potential 
underlying causes of a patient’s confusion or 
altered level of consciousness can be numerous. 
Avoid making a snap judgment about the cause 
of the patient’s presentation.   

 A PDF fi le of the National Institutes of Health 
(NIH) Stroke Scale can be found at  www.ninds.
nih.gov/doctors/stroke_scale_training.htm . 

ᔢ

ᔢ
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Training for the use of the instrument can also 
be found at the same website.   

 The Internet Stroke Center, located at Washington 
University in St. Louis, has a collection of 
resources for families, health-care professionals, 
and students about the ongoing research of 
stroke management. Their Web link is  www.
strokecenter.org/ .   

 The Epilepsy Therapy Development Project’s 
mission is to advance new treatments for people 
living with epilepsy. They host a Web informa-
tion site,  www.epilepsy.com/ , containing resources 
and links about this condition.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Stroke Scales  Both the Cincinnati Prehospital 
Stroke Scale and the Los Angeles Prehospital 
Stroke Screen test for pronator drift with the 
patient’s arms extended. For patients who already 
may be too weak or have preexisting diseases or 
injuries that prevent full arm extension, ask them 
to bend their arms at their elbows slightly and 
keep their forearms straight out, palms up.   

Double Checking  Patients with subtle forms of 
altered mental status can at fi rst glance appear to 
be fully alert and oriented. If there is any reason 
for you to be concerned about your patient’s level 
of mentation, try to re-ask questions occasionally. 
For example, you might want to recheck a patient’s 
past medical history by saying, “Now, Mr. Smith, 
I just wanted to confi rm your past medical history. 
What did you tell me before?” If the answer is 
missing part of the previous answer, or adding 
more, follow up with, “That’s interesting Mr. 
Smith. Earlier you did (did not) mention  X  [ the 
extra or missing history ] .  Can you think for a 
moment to be sure?”   

  Mnemonics  Try using a mnemonic as a way to 
remember the cranial nerves in order:  

  O n  O ld  O lympus  T owering  T op  A F amous  V ocal 
 G erman  V iewed  S ome  H ops.          

The bold letters stand for:

olfactory, optic, oculomotor, trochlear, trigeminal, 
abducens, facial, vestibulocochlear, glossopharyn-
geal, vagus, spinal accessory, hypoglossal.

 There are other memory devices that can be found 
with an Internet search.     

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

Countdown It can be diffi cult to remember the 
numbers for the Glasgow Coma Scale. Try this 
mnemonic: for motor, think about a V6 engine in 
a car—the motor response is on a 6-point scale. 
For verbal, think of the Jackson 5 singers—the ver-
bal response is on a 5-point scale. And for the last 
category, think “4-eyes,” (the elementary school 
taunt for the kid with glasses)—the eye opening is 
a 4-point scale. 

The Drug Box

Dextrose:  Administered when blood glucose levels are 
too low (hypoglycemia). 

Naloxone:  A narcotic agonist that reverses the effect 
of a narcotic upon the nervous system. 

Glucagon:  A hormone that promotes the release of gly-
cogen stores in the body’s skeletal muscles and liver. 
Used in hypoglycemic patients when IV access cannot 
be obtained for dextrose administration. May not be 
effective in pediatric patients or patients with malnu-
trition or hepatic disease due to inadequate glycogen 
stores in the body.     

 Answers   

 Are You Ready?   

  1. Based upon the husband’s description, it appears that 
your patient has experienced the very rapid onset of 
a serious condition. As you begin your assessment, 
ensure that Kathy’s airway is patent, her breathing is 
adequate, and that she has a radial pulse. Supplemen-
tal oxygen is indicated, and you may need to assist 
her ventilations. She may be hypotensive; checking 
radial pulses immediately is critical. You may need to 
place her supine if her pulse is weak or absent. Once 
any potentially life-threatening conditions are addressed, 
quickly but methodically obtain a history from the 
patient and conduct a physical examination. Consider 
using the AEIOU-TIPS mnemonic to help guide your 
questions and exam. Obtain a set of vital signs, 
 including the use of pulse oximetry, an ECG, and 
 capnography. Kathy may have a signifi cant past medi-
cal history that has caused or contributed to her 
 current condition; perform a SAMPLE history. If Kathy 
is experiencing altered mental status, conducting a 
history will become challenging. You will have to 
depend upon the husband’s recall of Kathy’s medical 
history to fi ll in any gaps of information. Pay special 
attention to any medications that may be on scene. 
Your physical fi ndings may become the primary source 
of information—be thorough and pay attention to any 
fi ndings.     

ᔢ
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 Active Learning   

  1. a. frontal lobe—controls movements of voluntary skel-
etal muscles; carries out higher intellectual processes, 
such as concentrating, planning, complex problem 
solving, and judging the consequences of behavior. 
b. parietal lobe—provides sensations of temperature, 
touch, pressure, and pain involving the skin; func-
tions in understanding speech and in using words to 
express thoughts and feelings. c. temporal lobe—
responsible for hearing; interprets sensory experi-
ences and remembers visual senses, music, and other 
complex sensory patterns. d. occipital lobe—respon-
sible for vision; combines visual images with other 
sensory experiences.   

  2. a. hearing—Hearing is done in the auditory cortex, located 
in the temporal lobe; b. regulation of body temperature—
The hypothalamus controls body temperature; c. thought—
The frontal lobe is responsible for higher thought and 
emotional behavior; d. vision—Vision is processed in the 
occipital cortex.   

  3.           

Structure Location Function

Medulla oblongata b 5

Midbrain d 2

Cerebrum e 4

Pons c 1

Cerebellum a 3

  4. a. skull; b. dura mater; c. arachnoid mater; d. pia mater; 
e. meninges   

  5. a. subdural space or cavity; b. epidural space   

  6. a. Afferent; b. Efferent   

  7. Answers are listed in the table below.

     8. I—a; II—c; III—c; IV—c; V—d, h; VI—c; VII—e; VIII—b, 
i; IX—f, k; X—k; XI—j; XII—f, g   

  9. Amyotrophic lateral sclerosis—d; Bell’s palsy—c; 
 dystonia—e; multiple sclerosis—f; Parkinson’s disease—
g; myoclonus—b; poliomyelitis—a     

 You Are There: Reality-Based Cases  

 Case 1   

  1. 11 (E ⫽ 4, V ⫽ 2, M ⫽ 5)   

  2. An immediate suspicion is a stroke; she has two risk 
factors in her medical history (high blood pressure and 
high cholesterol levels) and shows signs of right-sided 
weakness. Another possible cause would be her diabetic 
condition. A blood glucose level should be checked as 
soon as possible. She is hypotensive, although not 
tachycardic, as one might expect with a shock condi-
tion. Why might that be?   

  3. Kathy’s low blood glucose level is cause for alarm. 
Acute insulin shock can mimic the signs of a stroke. 
Her other signs and symptoms validate this as the pri-
mary suspect of her condition. Dextrose should be 
administered intravenously. Alternatively, glucagon 

Active Learning Exercise 7

Cranial Nerve Numbers, Names, and Functions

Number Name Function

I Olfactory Sense of smell

III Oculomotor Controls four of the six eye muscles; controls eyelid (upper); constricts pupil

XII Hypoglossal Motor function of tongue muscles

IX Glossopharyngeal Taste and sensation to back of tongue

VII Facial Controls muscles of facial expression, taste sensation, and tear and salivary glands

IV Trochlear Controls one of the six eye muscles

VI Abducens Controls one of the six eye muscles

VIII Vestibulocochlear (auditory) Hearing and balance

X Vagus Sensory and motor function of palate, pharynx, and larynx

XI Accessory Motor function of neck and back muscles (trapezius and sternocleidomastoid)

II Optic Sight

V Trigeminal Sensation of face; controls muscles of chewing
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may be administered intramuscularly if an IV cannot 
be inserted successfully. Her oxygen and carbon  dioxide 
levels appear to be normal, reducing the likelihood of 
a respiratory or metabolic cause of her altered men-
tal status. She is on Tenormin, a potent beta-blocker 
that may be artifi cially depressing her heart rate and 
causing her blood pressure to be lower than 
expected.     

 Case 2   

  1. Maintain cervical spine precautions. Establish a patent 
airway with a manual airway maneuver; a jaw thrust 
is appropriate, but be prepared to lift the chin if it does 
not displace the tongue. Assess breathing, and provide 
ventilations if necessary. Check for the presence of a 
radial pulse and any major bleeding. A rapid survey of 
the body will be necessary. You will need to fi nd any 
potential traumatic injuries as well as signs of a medi-
cal condition. Perhaps the teacher can fi nd additional 
information in the patient’s offi ce, such as medication 
bottles.   

  2. At this point in your assessment, there are several pos-
sibilities, including a seizure, drug overdose, stroke, 
undiagnosed hypoglycemia, hypoxia, and even cardiac 
disease. Additional examination is needed, including a 
blood glucose check, ECG, a full set of vital signs, and 
SpO 2  and PCO 2  monitoring. Stay focused on the primary 
life threats. Given the patient’s level of unconscious-
ness, he is at high risk of aspiration.   

  3. John is exhibiting signs of brain herniation. His heart 
rate is slowed, his blood pressure is dangerously high, 
and he is in respiratory failure. These are classic signs 
of Cushing’s triad. Hyperventilation is warranted in this 
case as a last-ditch attempt to lower the intracranial 
pressure (ICP). Ventilations should be conducted at a 
rate that drives carbon dioxide levels to normal or 
slightly low values (see Chapter 20, Head, Face, and 
Neck Trauma, in the textbook for more information on 
traumatic brain injury management).      

 Test Yourself   

  1. False 

 If a patient exhibits neurological signs and symptoms of 
stroke that last less than 24 hours and resolve without 
any intervention, it is referred to as a transient ischemic 
attack (TIA).   

  2. A facial droop will appear as a fl attening of the nasola-
bial fold and the inability to raise the corner of the 
mouth in a smile. 

 If there is asymmetry, determine if this is a new event, 
an ongoing situation, or perhaps the person’s normal, 
baseline appearance.   

  3. a 

 A seizure, or ictus, is a temporary disruption in normal 
neuronal activity resulting in abnormal repetitive and 
synchronous fi ring (action potentials) of neurons in the 
brain.   

  4. Cerebral arteries 

 The internal carotid arteries branch into the left and 
right middle cerebral arteries (MCAs) and the anterior 
cerebral arteries (ACAs). The MCAs provide most of the 
cerebral blood fl ow to the hemispheres. Interruption of 
blood fl ow within these arteries causes dramatic neuro-
logical defi cits.   

  5. An action potential 

 The neuron generates electrical impulses called action 
potentials that travel along the axon to the synaptic ter-
minals. Dendrites are the projections that contain recep-
tors for specifi c substances and carry electrical signals 
toward the cell body of the neuron. The electrical signal 
is carried away from the cell body via the axon, which 
then branches into axon terminals.   

  6. When an anterior cerebral artery stroke occurs, the 
patient usually describes it as a feeling of heaviness, 
numbness, or weakness of the legs. 

 Anterior cerebral artery (ACA) strokes produce defi cits 
of one of the legs, which the patient usually describes 
as a feeling of heaviness, numbness, or weakness. Poste-
rior cerebral artery (PCA) strokes result in a visual fi eld 
defi cit on the opposite side of the stroke (a right PCA 
stroke will result in a left visual fi eld defi cit).   

  7. a 

 High levels of arterial carbon dioxide cause cerebral 
vasodilation and increase intracranial pressure.   

  8. c 

 Hemorrhagic stroke in young patients is commonly due 
to drug use (typically cocaine) or a ruptured vascular 
malformation such as an aneurysm or arteriovenous 
malformation (AVM).   

  9. Medulla 

 The primary respiratory control center is located in the 
medulla. It regulates rate, rhythm, and depth of breathing. 
In the event of damage to this center, others can take over.   

  10. b 

 In the Cincinnati Prehospital Stroke Scale, an abnormal 
exam fi nding in the arm drift is present when one of the 
patient’s arms stays stationary and one drifts down.   

  11. d 

 Patients who are obtunded may suffer from a partially 
obstructed airway when in the supine position as the 
relaxed tongue blocks the posterior pharynx. Patients 
who have suffered a brain injury may not be able to 
cough or gag, thereby placing them at risk for aspiration 
of gastric contents.   

  12. d 

 Blood fl ow to the brain is constant despite changes in 
blood pressure and metabolic activity. The cerebral per-
fusion pressure (CPP) is equal to the mean arterial pres-
sure (MAP) minus the intracranial pressure (ICP).   

  13. False 

 The trochlear nerve supplies the superior oblique muscle 
of the eye (which is not innervated by cranial nerve III).   
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  14. Brain stem 

 The brain consists of distinct regions: the cerebrum 
(basal ganglia and cortex), the diencephalon (thalamus 
and hypothalamus), the limbic system, the brain stem 
(midbrain, pons, medulla, and reticular formation), and 
the cerebellum.   

  15. b 

 As you speak to the patient, note any diffi culties in lan-
guage such as halting speech (expressive aphasia).   

  16. Reticular formation 

 The reticular formation (or the reticular activating sys-
tem [RAS]) is responsible for arousal and alertness. The 
RAS is a complex network of nerve fi bers scattered 
throughout the medulla, pons, and midbrain.   

  17. d 

 Syncope is a temporary loss of consciousness and pos-
tural tone usually due to a brief, sudden drop in cerebral 
perfusion. It may be caused by a cardiac dysrhythmia or 
by an alteration in blood volume or distribution. Absence 
or petit mal seizures are commonly seen in childhood 
epilepsy and are characterized by a loss of interaction, 
with patients staring off into space and returning to nor-
mal with no memory of the event. Patients may smack 
their lips, blink their eyes, or perform another repetitive 
action. An aura is a smell or visual disturbance or other 
sensation signaling a seizure is coming.   

  18. Sensory (or afferent) 

 Sensory (or afferent) neurons detect stimuli and changes 
in the environment and carry electrical signals into 
the CNS.   

  19. a 

 The hypothalamus regulates autonomic functions and 
homeostasis by linking the nervous and endocrine sys-
tems. Specifi cally the hypothalamus regulates heart rate 
and arterial blood pressure, body temperature, water, 
and electrolyte balance.   

  20. b 

 A stroke is a disruption in the blood supply to the brain 
and can be caused by either a hemorrhage or a clot 
(from an embolus or thrombus) in one or more of the 
cerebral arteries.   

  21. a 

 The pons separates the midbrain from the medulla 
oblongata. It relays messages between the cerebrum and 
medulla and between the cerebrum and cerebellum.   

  22. a 

 As the body tries to compensate for increasing intracra-
nial pressure, tachycardia develops and blood pressure 
must also rise or the brain will not be perfused. As pres-
sure continues to rise the heart rate will begin to decline. 
Respiratory patterns change as pressure is applied to the 
brain stem (respiratory center).   

  23. Cerebral cortex 

 The cortex covers the convolutions of the brain and dips 
into the sulci and fi ssures. It contains nearly 75% of all 
neuron cell bodies in the nervous system. The cortex is 
responsible for motor and sensory functions.   

  24. Herniation of the brain 

 Signs of herniation resulting from increased intracranial 
pressure include altered mental status (persistent uncon-
sciousness), decerebrate posturing or fl accid paralysis, 
and one or both pupils become dilated and unrespon-
sive to light.   

  25. You should moderately hyperventilate the patient using 
100% oxygen at a rate of approximately 20 breaths per 
minute for adults. Hyperventilation will reduce the arte-
rial CO 2  levels and cause cerebral vasoconstriction, 
which reduces intracranial pressure, but the trade-off is 
that it also reduces cerebral perfusion pressure. Only 
hyperventilate a patient who has the three distinct signs 
that herniation is imminent. 

 Prophylactic hyperventilation for suspected brain injury 
is not recommended in the absence of signs of hernia-
tion, as the reduction in cerebral perfusion may further 
compromise an already damaged brain.                                       
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Are You Ready?
 Colin Harkin and his girlfriend Holly were deep in 
the backcountry practicing for the Desert Off-Road 
Classic when the four-wheel-drive truck that Colin 
was driving got stuck in a muddy bog. Holly looked 
over at Colin and smiled. “We need work on these 
crossings.” 

 Colin gave the steering wheel a good smack and 
then jumped out of the truck right into the mud. He 
grabbed some boards out of the bed of the truck and 
placed them under the wheels. Holly slid into the 
driver’s seat and gave the truck some gas. The truck 
started to slide toward Colin. The front end of the 
truck caught a rock on the right side of the vehicle, 
went up into the air, and tipped over onto the driv-
er’s side. It landed on Colin, crushing him between 
the driver’s side door and the rock that he was sit-
ting on. 

 Holly yelled for Colin as she climbed up toward 
the passenger side door. When she got out, she could 
see that the truck was wedged between several large 

rocks and Colin’s legs were trapped. He was awake but 
in excruciating pain. They were 3 miles from the near-
est road and in a valley where there was no cell phone 
reception. Colin told Holly to walk out to the main 
road and get help. She covered him with her jacket, 
gave him a bottle of water, and began to jog down the 
road toward help.  

  1. With a patient who is trapped under a heavy object 
for an extended period of time, what condition are 
you concerned about? 

  

    2. What is typically the least amount of time required 
for this type of injury to occur? 

    

  3. What happens to the part of the body that is 
trapped under the heavy object? 

    

  4. What are the consequences of freeing the trapped 
body parts in relation to other organs in the body? 

    

31
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  5. Describe the treatment for this patient and what 
physiological effect your treatment will have on 
the patient. 

        

Active Learning

 Anatomy Review 

  1.   Identify the major organs of the endocrine system 
in  Figure 31-1 .     

  a.   

 b.    

a

b

c

d

e

f

g

h

i

j

Posterior
view

Trachea

FIGURE 31-1
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  c.    

 d.    

  e.       

  f.   

  g.    

  h.    

  i.    

  j.    

  2.   List the hormones that each portion of the pitu-
itary gland secretes.  

  a. Posterior pituitary 

   

  b. Anterior pituitary 

      

  3.   Use the textbook and other resources to complete 
the table  below.        

You Are There: Reality-Based Cases

 Case 1     

 Every paramedic experiences a patient who falls into 
the “frequent fl yer” category at some point in his or 
her career. Some frequent fl yers are reasonable, and 
some have the ability to push every one of your but-
tons, but Mr. Schneider is one of the kindest men on 
the face of the planet. He is the kind of patient you 
don’t mind seeing again and again.  

Overview of Endocrine Glands

Gland Location Substance Secreted Function

Pituitary gland Located at the base 

of the brain.

Hypothalamus Secretes hormones that stimulate or 

suppress the release of hormones in the 

pituitary gland.

Pancreas Plays a role in hormone production 

(affecting the body’s absorption of 

glucose) and in digestion of fats, 

carbohydrates, proteins, and nucleic 

acids (through its exocrine functions).

Adrenal cortex

Adrenal gland

Thyroid gland

Parathyroid glands

Gonads

Thymus

Pineal body
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 Mr. Schneider is a very brittle diabetic, whom 
you are called to evaluate on a regular basis by his 
wife Penny. 

 As a basic review of type 1 diabetes, answer the 
following questions:  

  1. Describe the role of insulin in the uptake of glucose 
into cells. 

 

 

   

  2. Explain the renal plasma threshold of blood sugar 
and what happens when that threshold is 
passed. 

 

 

 

    3. Describe the effects of hyperglycemia on fl uid and 
electrolyte balances. 

 

 

   

  4. Explain how and why ketones are developed, and 
list the principles of diabetic ketoacidosis. 

 

 

   
  5. Describe the physiological concerns to keep in 

mind when correcting hyperglycemia or diabetic 
ketoacidosis (DKA). 

 

 

 

 Mr. Schneider and his wife give a good-faith effort 
to control his insulin-dependent diabetes mellitus. 
Despite their best intentions, you have seen him with 
a blood sugar of 8 mg/dL and a blood sugar greater 
than 1,000 mg/dL—and just about everything in be-
tween. Today you are called by Mrs. Schneider be-
cause Mr. Schneider has been lethargic and confused. 
As you approach Mr. Schneider, you note that his skin 
is cool, pale, and moist; his speech is slightly slurred; 
and he appears to have slight tremors in his upper 
extremities.   

  6. Based on the information you have obtained thus 
far, what is your general impression of Mr. 
Schneider’s condition?  

 

 

   

  7. In relation to his diabetes, what would you say is Mr. 
Schneider’s condition based on his presentation? 

 

 

   

  8. How will you approach this situation? 

 

 

 

 You begin to assess Mr. Schneider while your partner 
places him on 4 liters of oxygen via nasal cannula. Your 
assessment yields the following information: His GCS 
is 11 (eye opening—2; motor—5; verbal—4); his skin is 
cool, pale, and diaphoretic; his airway is clear; and he 
has no signs of respiratory distress with a room air oxy-
gen saturation of 97% and a saturation of 100% on 4 liters 
of oxygen via nasal cannula. He has strong, regular radial 
pulses at a rate of 76 (corresponding with a sinus rhythm 
on the ECG), a blood pressure of 142/84, a temperature of 
37°C, and a capillary blood sugar of 42 mg/dL.       

  9. Based on your assessment fi ndings, how will you 
proceed with your treatment of Mr. Schneider? 
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  10. If Mr. Schneider has no vascular access, what are 
your other options for treatment? 

 

 

 

 Following the treatment that you rendered, Mr. 
Schneider gradually increased his level of conscious-
ness to his baseline (GCS of 15) and was grateful for the 
care that you provided for him.      

 Case 2 

 Your dispatch pager goes off as you stand in line 
for your morning coffee at a local coffee shop. The text 
screen reads: 

 Call Type: CODE-3 response possible cardiac arrest  

 Address: 1234 Broadway # 601 

 Cross Streets: E. 17th Ave. and E. 18th Ave. 

 Time Out: 08:35 hours 

 Run #: 0123456 

 When you arrive on scene, you fi nd fi refi ghters per-
forming CPR on a 56-year-old female lying on the living 
room fl oor. As you approach the patient, you see the 
item in the following photograph lying on the fl oor next 
to the patient.     

 Apparently, the patient had collapsed onto the 
couch as she was sitting down. There is no trauma, 
and the AED screen that the fi rst responders applied to 
the patient shows asystole. The patient was moved to 
the fl oor by friends, and CPR was performed as soon as 
the patient was removed from the couch.   

  1. What is your general impression of the patient’s 
condition? 

 

 

   

  2. What is the signifi cance of the bag by the patient’s 
head? 

 

 

   

  3. What questions should you ask the family or 
friends in relation to this bag?  

 

 

   

  4. What is your initial priority in treating this patient? 

 

 

 

 Your partner intubates the patient, and you establish 
an external jugular IV while CPR is being performed on 
the patient. You administer epinephrine and atropine 
according to the American Heart Association pulseless 
arrest algorithm. The patient remains in asystole, and 
CPR is continuing with a fresh compressor. When you at-
tempt to obtain a history from the patient’s friends, they 
tell you that she is a peritoneal dialysis patient and that 
she had been complaining of diffi culty breathing since 
yesterday. She has not received her dialysis for 2 days 
because she has an infection at her dialysis catheter. Her 
friend tells you that the patient has been staying with her 
for the past 3 days due to a domestic violence situation. 
She had to leave in a hurry, and her medications didn’t 
make it into the box with all her dialysis supplies.   

  5. What physiological changes might you expect to 
see in a dialysis patient who has not received 
dialysis in the past 2 days? In what ways will the 
patient’s medical condition and recent medical 
history alter your treatment approach? 

 

 

      

Test Yourself

  1. The element that is essential for cell function,  neural 
transmission, membrane stability, bone structure, 
and blood coagulation is .   

  2. Type 1 diabetes, also referred to as insulin-
 dependent diabetes mellitus (IDDM) or juvenile 
onset diabetes (JODM), develops due to a lack of  
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  a. thiamine.   

  b. insulin.   

  c. sodium.   

  d. glucose.      

  3. Individuals with adult onset diabetes (AODM), or 
type 2 diabetes, have enough insulin to avoid the 
development of  

  a. insulin shock.   

  b. alkalosis.   

  c. lactic acidosis.   

  d. diabetic ketoacidosis.      

  4.  coma is primarily seen in indi-
viduals with long-standing untreated hypothy-
roidism.   

  5. What is the function of insulin? 

 

  

  6. Respiratory alkalosis occurs when there are 
decreased respirations and decreased removal of 
CO 2 .  

 True   

 False      

  7. Patients with hypoglycemia have too little  

  a. thiamine.   

  b. glucose.   

  c. insulin.   

  d. dextrose.      

  8. Graves’ disease is a severe form of hyperthyroidism.  

 True   

 False      

  9. The ideal pH for the body is between  
and .   

  10. The best way to determine whether patients are 
intoxicated is to observe their behavior.  

 True   

 False      

  11. Metabolic acidosis occurs when there is  

  a. a fl uid shift.   

  b. an increase in acid.   

  c. an increase in base.   

  d. a decrease in acid.      

  12. Describe the function and therapeutic uses of mag-
nesium. 

 

  

  13. A 45-year-old patient has a complaint of nausea, 
vomiting, and diarrhea for 3 days. Physical assess-
ment reveals hypotension, tachycardia, and the 
presence of orthostatic vital signs. In this scenario, 
the recommended fl uid to use for fl uid replace-
ment is .   

  14. In diabetic ketoacidosis, the presence of ketone 
bodies results in  

  a. hyperglycemia.   

  b. hypercalcemia.   

  c. hypernatremia.   

  d. hyperketonemia.      

  15. An elderly diabetic patient is unconscious and 
responsive to noxious stimuli. His wife reports 
that the patient had been complaining of abdomi-
nal pain and vomiting the night before. The patient 
has warm, fl ushed skin and is tachycardic, hypo-
tensive, and experiencing Kussmaul’s respirations. 
You should suspect  

  a. respiratory acidosis.   

  b. metabolic acidosis.   

  c. respiratory alkalosis.   

  d. metabolic alkalosis.      

  16. Which system is responsible for regulating pH by 
infl uencing the concentration of bicarbonate in the 
blood?  

  a. Bicarbonate   

  b. Renal   

  c. Cardiac   

  d. Respiratory      

  17. One of the major glands of the endocrine system 
is  

  a. the stomach.   

  b. the gall bladder.   

  c. the pancreas.   

  d. the liver.      

  18. Acute adrenal crisis is caused by insuffi cient lev-
els of  

  a. sodium.   

  b. cortisol.   

  c. norepinephrine.   

  d. epinephrine.      

  19. Which of the following is considered to be an elec-
trolyte?  

  a. Red blood cells   

  b. Calcium   

  c. Glucose   

  d. Membrane      
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20. An adult patient is experiencing excessive perspi-
ration, palmar erythema, hyperkinesis, and double 
vision. Extension tremor is present when the 
patient fully extends his arms. Vital signs are HR 
of 124, BP of 162/80, and RR of 22. The most 
likely cause of these fi ndings is .   

  21. Which gland is responsible for producing norepi-
nephrine and epinephrine in the fi ght-or-fl ight 
syndrome?  

  a. Pituitary   

  b. Pineal body   

  c. Adrenal   

  d. Thyroid      

  22. Glucagon is produced by the alpha cells of the 
 gland.   

  23. The  gland controls the functions 
of many other endocrine glands.   

  24. What three symptoms are referred to as the three 
P’s? 

 

    

Need to Know

 The following represent the Key Objectives of Chap-
ter 31:  

  1. Explain how positive and negative feedback in the 
endocrine system helps maintain homeostasis.  

 The endocrine system is regulated by a complex 
feedback system that is similar to a thermostat. 
When an individual sets a particular temperature 
on a thermostat, the device then measures the 
actual temperature. If the temperature exceeds 
the set point, the thermostat turns off the heating 
system, and when the temperature falls below the 
set point, it turns the system back on. The endo-
crine system works in much the same fashion. 
  A positive-feedback mechanism is a mecha-
nism whereby one action creates additional actions 
of the same type. For example, in the extrinsic 
clotting mechanism, when an injury occurs, blood 
contacts the blood vessel wall or the tissue outside 
of the blood vessel, causing the release of a com-
plex of substances called tissue thromboplastin 
(factor III). Factor III, along with calcium ions, 
activates factor VII, which along with calcium ions 
activates factor X. These are the initial steps in the 
clotting cascade, which is a classic example of a 
positive-feedback mechanism. 

  A negative-feedback mechanism is a check-
and-balance system that helps to maintain homeo-
stasis. It utilizes receptors to detect deviations from 
a set point and effectors that help compensate for 
the abnormal condition. Once the condition returns 
to normal, the set point is once again achieved, and 
the effectors shut down (see the Active Learning 
Exercise on negative feedback in Chapter 8, Physi-
ology Overview, in the textbook).  Figure 31-2  illus-
trates negative-feedback inhibition in the pituitary-
thyroid axis.       

  2. Describe the systemic effects of alterations in pH 
balance.  

 The pH that is being referred to in this section is 
the pH of blood. It is a direct refl ection of the 
number of hydrogen ions in the blood. The normal 
range of pH in the blood (7.35–7.45) is inversely 

FIGURE 31-2 Negative-Feedback Inhibition in the 

Pituitary-Thyroid Axis (1) The hypothalamus secretes 

thyrotropin-releasing hormone (TRH). (2) TRH stimulates 

the anterior pituitary to secrete thyroid-stimulating 

hormone (TSH). (3) TSH stimulates the thyroid gland to 

secrete the two thyroid hormones, T3 and T4. (4) T3 and T4 

stimulate the metabolism of most cells throughout the 

body. (5) T3 and T4 also inhibit the release of TSH by the 

pituitary. (6) To a lesser extent, T3 and T4 also inhibit the 

release of TRH by the hypothalamus.
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related to the concentration of hydrogen ions in the 
blood. In other words, as the concentration of 
hydrogen ions increases, the pH begins to fall; as 
the level of hydrogen ions begins to drop, the pH 
begins to increase. 
  Acidosis is the condition that exists when the 
pH of the blood drops below 7.35. Alkalosis is the 
condition that exists when the pH of the blood 
rises above 7.45.  
  To maintain a homeostatic balance of pH, the 
body utilizes three primary buffer systems: the 
chemical buffer system; the respiratory system; 
and the renal system. Increases or decreases in 
HCO 3  

⫺  are referred to as metabolic alkalosis or aci-
dosis, respectively. Increases or decreases in PCO 2  
are referred to as respiratory acidosis or alkalosis. 
(Table 31-4 in the textbook discusses the primary 
types of acid/base disorders.)   

  3. Discuss the systemic effects of electrolyte imbal-
ances.  

  a. Potassium is a predominantly intracellular 
electrolyte (95% of K ⫹  is located intracellu-
larly) that affects muscle tissues, digestion and 
metabolism, and homeostasis. Hyperkalemia 
can be caused by renal failure, adrenal insuf-
fi ciency, and movement of potassium out of the 
cells secondary to trauma (injury [crush syn-
drome, rhabdomyolysis], surgery, tumor, burns, 
or hemolytic conditions). Hyperkalemia is typ-
ically the result of an increased intake of dietary 
or supplementary potassium, a shift of potas-
sium out of the cells of the body into the vas-
cular or interstitial space, or an inability of the 
kidneys to eliminate potassium in the urine. 
The hormone aldosterone helps regulate the 
excretion of sodium and potassium by the kid-
neys; if aldosterone defi ciency exists, potas-
sium levels will rise. 

    Signs and symptoms of hyperkalemia include:  

  • Nausea   

  • Bradycardia   

  • Heart blocks   

  • Ventricular fi brillation   

  • Weakness   

  • Muscle cramps   

  • Diarrhea   

  • Gastrointestinal distress   

  • ECG: peaked T waves, depressed ST segment, 
depressed P waves, widened QRS complex    

    Hypokalemia can be caused by renal or GI 
losses, inadequate potassium intake, transcel-
lular shift, and certain medications.  Potassium 
can be lost through vomiting and diarrhea 

caused by GI conditions, and through exces-
sive urination, as seen in diabetics who have 
hyperglycemia and in patients taking certain 
medications such as some diuretics (thia-
zides). Diabetic patients who are being treated 
for hyperglycemia have likely experienced a 
shift of potassium out of the cell and into the 
bloodstream as a result of the high concentra-
tion of intravascular blood sugar. Once insu-
lin is administered, glucose will enter the 
cells of the body, and potassium will follow, 
creating hypokalemia. 

    Signs and symptoms of hypokalemia include:  

  • Palpitations   

  • Skeletal muscle weakness   

  • Paralysis   

  • Constipation   

  • Nausea, vomiting, and/or diarrhea   

  • Abdominal cramping   

  • Polyuria, nocturia, and/or polydipsia   

  • Psychosis, delirium, and/or hallucinations   

  • Depression   , lethargy

    • Hypotension   

  • Cardiac arrhythmias   , bradycardia, or tachy-
cardia

    • Hypoventilation and respiratory distress    or 
failure

    • Cardiac arrest          

  b. Sodium plays a signifi cant role in the regula-
tion of water. Where sodium goes, water will 
follow. Hypernatremia can be caused by prob-
lems with the renal concentrating mechanism 
(renal or hormonal) and by water losses. 
Severe hypernatremia can have a signifi cant 
impact on the cerebral vasculature and, in 
severe cases, can lead to subarachnoid hemor-
rhage.  

    Hyponatremia tends not to be clinically sig-
nifi cant until it results in a reduction in serum 
osmolality (excess of total body water com-
pared to electrolytes) due to electrolyte deple-
tion, dilution of the electrolytes, or both. 
Hyponatremia infl uences cellular edema and 
central nervous system function. Hyponatre-
mia is associated with neurological symp-
toms; the severity of these symptoms is infl u-
enced by the acuteness of the onset. The 
slower the onset, the less likely the symptoms 
will be severe.  

    The neurological symptoms of hyponatremia 
include headache, seizures, and coma and are 
typically associated with a signifi cant and rapid 
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drop in serum sodium. Hyponatremia is also 
associated with nausea, malaise, and fl ulike 
symptoms. (See Table 31-3 in the textbook for a 
summary of hyponatremia and hypernatremia.)   

  c. Magnesium is associated with the regulation of 
the absorption of calcium and myocardial 
function and assists in relaxing the smooth 
muscle of the bronchioles and arterioles. 
Hypermagnesia is somewhat unusual, but it 
can be caused by chronic renal disease and 
rhabdomyolysis.  

    Signs and symptoms of hypermagnesia 
include:  

  • Nervousness, confusion   

  • Decreased blood pressure   

  • Widened QRS complex   

  • T wave segment elevation   

    • Respiratory distress   

  • Flushing   

  • Nausea and/or vomiting      

    Hypomagnesia tends to be caused by condi-
tions that create shifts in electrolyte balances, 
which include    renal disease; d    iuretic therapy;    
 some antihypertensive medications; h    yperthy-
roidism;     diabetes;     pancreatitis;     parathyroid dis-

orders;     and diarrhea.    

    Signs and symptoms of hypomagnesia 
include:  

  • Fatigue   , irritability, anxiety

    • Weakness   

  • Muscle tightness or spasms   

  • Dysmenorrhea   

  • High blood pressure   

  • Cardiomyopathy   

  • Nerve conduction problems   

  • Anorexia   

  • Insomnia   

  • Sugar cravings   

  • Poor nail growth        

    Specifi c cardiac fi ndings can include widen-
ing of the QRS complex and peaking of the T 
wave, as well as prolongation of the PR interval 
and fl attening of the T wave.   

  d. Calcium is needed for normal cell function, 
neural transmission, membrane stability, bone 
structure, and blood coagulation. Hypercal ce-
mia can develop as a result of several  conditions 
including hyperparathyroidism, malignancy, 
and certain medications. Parathyroid-hormone-
mediated hypercalcemia is caused by an 
increase in calcium absorption from the intes-

tine, and non-parathyroid-hormone-mediated 
hypercalcemia is typically caused by malig-
nancy that increases resorption within the 
bone. 

    The symptoms associated with hypercalce-
mia are not unique to this condition; thus pre-
hospital identifi cation of hypercalcemia is 
unlikely. Signs and symptoms include:  

  • Nausea, vomiting   

    • Abdominal or fl ank pain   

  • Constipation   

    • Depression   , ALOC, lethargy

  • Weakness   

  • Polyuria   

    • Hypertension   

  • Bradycardia   

  • ECG: shortened QT interval, various degree 

of heart blocks    

    Hypocalcemia can be caused by a number of 
factors. The more common causes include 
hypoalbuminemia (the most common cause), a 
decreased ability to utilize calcium stored in 
bone; an increased loss of calcium from the 
kidneys into the urine; a decreased absorption 
of calcium in the intestine; and abnormal bind-
ing of calcium. (See Chapter 31 in the textbook 
for a complete list of the causes of hypocalce-
mia.) There are varying degrees of hypocalce-
mia with both acute and chronic presentations. 
The chronic hypocalcemic patient tends to 
have more generalized complaints, whereas the 
patient with acute hypocalcemia may present 
with cardiac dysrhythmias and cardiovascular 
collapse. 

    Signs and symptoms of hypocalcemia include:  

  • Muscle cramps or spasms   

  • Seizures or syncope   

  • Tingling sensations, focal numbness   

  • Angina   

  • Dry skin or brittle nails   

  • Hypotension   

  • Rales, bronchoconstriction, wheezing   

  • Laryngeal stridor   

  • Dysphagia   

  • Altered mental status   

  • Bradycardia         

  4. Describe the different types of diabetes and their 
effects on the body.  

  a. Hyperosmolar hyperglycemic nonketotic syn-
drome (HHNS). HHNS is severe hyperglycemia 
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(frequently > 600 mg/dL) with associated fl uid 
and electrolyte imbalances and the possibility 
of ketones in the blood and metabolic acidosis. 
Seen in type 2 diabetics; the scant amount of 
insulin circulating in the bloodstream paradox-
ically increases the blood glucose level by 
allowing just enough sugar intake by the cells 
to continue metabolism. However, the body 
continues to demand more glucose intake, caus-
ing the dramatic rise in blood sugar levels. 
HHNS is seen frequently in the elderly and 
presents with ALOC and fl uctuations in hemo-
dynamic status, poor skin turgor, dry mucous 
membranes, sunken eyeballs, and hypotension.   

  b. Diabetic ketoacidosis (DKA). DKA is most fre-
quently seen in type 1 diabetics and is charac-
terized by hyperglycemia (blood sugar > 300 mg/
dL) that causes osmotic diuresis (and in turn 
electrolyte imbalances and dehydration), hyper-
ketonemia, and metabolic acidosis. The classic 
symptoms for DKA include polyuria, polydip-
sia, and polyphagia, as well as general malaise. 
Other classic signs include Kussmaul’s respira-
tions and acetone odor on the breath. Again, the 
metabolism of lipids that occurs in DKA is con-
sidered by some to be the differentiating factor 
between HHNS and DKA.   

  c. Hypoglycemia. The normal range of blood sugar 
is 60–120 mg/dL, but the normal range varies 
between different sources. In general if you are 
dealing with a known diabetic who has a rela-
tively low blood sugar and any of the following 
signs and symptoms, it is prudent to adminis-
ter some form of glucose to this patient. A 
slightly high blood sugar is more desirable for 
the patient’s well-being than a very low blood 
sugar:  

  • Tremors   

  • Dizziness, headache, impaired vision   

  • Confusion, altered mental status, or abnormal 
behavior   

  • Seizures   

  • Loss of consciousness   

  • Slurred speech   

  • Pale skin, diaphoresis   

  • Sympathetic nervous system response:    

 • Anxiety   

 • Sweating   

 • Vasoconstriction (pale, cool skin)   

 • Tachycardia   

  • Parasympathetic nervous system response:    

 • Hypotension   

 • Bradycardia   

 • Nausea   

 • Hunger      

  d. Insulin-dependent diabetes (type 1). Type 1 
diabetes is characterized by the inability of the 
pancreas to secrete insulin. This is most often 
due to autoimmune destruction of the pancre-
atic beta cells. Because glucose requires insulin 
to cross the cell membranes and provide the 
fuel for cellular metabolism, patients with 
type 1 diabetes are required to take exogenous 
insulin in order for this process to take place. 
Type 1 diabetics are responsible for regulating 
their own homeostasis when it comes to their 
blood sugar level.   

  e.  Non-insulin-dependent diabetes (type 2).  Type 2 
diabetics have the ability to secrete endogenous 
insulin. They produce levels of insulin that 
may be insuffi cient to allow for optimal glucose 
metabolism. However, in contrast to type 1 dia-
betics, insulin levels in type 2 diabetics may be 
suffi cient enough to prevent diabetic ketoacido-
sis from occurring.    

  f. Gestational diabetes. Gestational diabetes mel-
litus (GDM) can be defi ned as any degree of 
glucose intolerance with an onset or fi rst rec-
ognition during pregnancy. Untreated GDM can 
lead to fetal macrosomia (overly large fetus), 
hypoglycemia, hypocalcemia, and hyperbiliru-
binemia. In addition, mothers with GDM have 
higher rates of cesarean delivery and chronic 
hypertension.    

  g. Diabetes insipidus. Diabetes insipidus is caused 
by the inadequate secretion of antidiuretic hor-
mone (vasopressin) by the pituitary gland, 
resulting in polyuria and polyphagia.      

  5. Describe the effects of corticoadrenal insuffi ciency, 
hypopituitarism, hyperthyroidism, and thyrotoxi-
cosis.  

  a. Corticoadrenal insuffi ciency. Acute adrenal 
crisis is a life-threatening condition caused by 
insuffi cient levels of cortisol, a hormone that 
is produced in the adrenal gland. Adrenal 
crisis can develop if the adrenal gland deterio-
rates, such as in the case of Addison’s disease, 
or primary adrenal insuffi ciency; if the pitu-
itary gland is injured; or if preexisting adrenal 
insuffi ciency is not treated appropriately. 
Symptoms associated with adrenal crisis 
include:  

  • Dizziness   

  • Weakness   

  • Sweating   
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  • Abdominal pain   

  • Nausea, vomiting   

    • Altered level of consciousness   

  • Weight loss   

  • Fever   

  • Tachycardia      

  b. Hypopituitarism. Occurs when the pituitary 
gland fails to produce adequate amounts of one 
or more of its hormones. This can be a particu-
larly serious condition because the pituitary 
gland produces hormones that control many 
other endocrine glands.   

  c. Hyperthyroidism (thyroid storm) and thyrotoxi-
cosis. Hyperthyroidism occurs because of an 
overactive thyroid gland. It is a subset of thyrotoxi-
cosis, which is caused by excess synthesis and 
secretion of thyroid hormone by the thyroid. 
Although they are distinct disease processes, the 
terms hyperthyroidism and thyrotoxicosis are 
sometimes used interchangeably. Graves’ disease 
(an autoimmune disorder) is the cause of greater 
than 50% of the cases of hyperthyroidism.  

   An excess of thyroid hormone results in:  

  1. Increased metabolic rate  

 a. Increased body heat   

 b. Increased cardiac contractility  

c   . Vasodilation         

  2. Increased sympathetic nervous system symp-
toms 

  Symptoms associated with hyperthyroidism 
include:  

  • Periorbital edema    

  • Chemosis or conjunctival edema    

  • Proptosis weakness, muscle weakness   

  • Weight loss   

  • Nervousness, anxiety, tremors, hyperactive 
state   

  • Heat intolerance, warm skin, diaphoresis   

    • Oligomenorrhea (abnormally light menses)   

  • Tachycardia, palpitations   

  • Hypertension   

    • Smooth skin   

    • Atrial fi brillation or high output failure (in 
elderly individuals)   

   Younger patients  tend to exhibit more sympa-
thetic activation, such as anxiety, hyperactivity, 
and tremor.      Older patients  have more cardiovascu-
lar symptoms, such as dyspnea and atrial fi brilla-
tion with unexplained weight loss.                 

 Connections   

 The U.S. Food and Drug Administration ( www.
fda.gov/diabetes/insulin.html ) provides addi-
tional information on insulin.   

 See Chapter 25, Soft Tissue and Muscle Trauma, 
in the textbook for more detailed information 
on crush syndrome.    

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

When in ROME  Use the following mnemonic to 
help remember what happens with pH and carbon 
dioxide (PCO 2 ) in respiratory acidosis and alkalo-
sis, and what happens with pH and bicarbonate 
(HCO 3 ) in metabolic acidosis and alkalosis (remem-
ber that PCO 2  is associated   with respiratory 
conditions and HCO 3  is associated with metabolic 
conditions): 

   ROME   

  R espiratory =  O pposite   • pH is high, PCO 2  is down (alkalosis)   

  • pH is low, PCO 2  is up (acidosis)      

(continued)

ᔢ

ᔢ

ᔢ

ᔢ

Need to Do

The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-Steps 
in this text and on the accompanying DVD:

Skill Name 
Skill Sheet Number
 and Location

Step-by-Step Number
 and Location

End-Tidal Capnography 10 – DVD N/A 

Blood Glucose Assessment 26 – DVD 26 – DVD
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    M etabolic ⫽  E qual  

  • pH is high, HCO 3  is high (alkalosis)   

  • pH is low, HCO 3  is low (acidosis)   
Treat the Patient, Not the Monitor  If you have an 
insulin-dependent diabetic patient with an altered 
level of consciousness and signs and symptoms of 
hypoglycemia, but a glucometer reading that does 
not  suggest hypoglycemia, treat the patient rather 
than the glucometer. The patient with a normal or 
high blood sugar will be far better off receiving 
dextrose than would a hypoglycemic patient who 
did not receive dextrose. Many EMS regulatory 
agencies go as far as to include this advice in their 
protocols so that glucometer malfunctions do not 
result in harm to the patient.           

The Drug Box

Dextrose 50%:  Used to correct hypoglycemia and, in 
some cases, along with insulin, help move potassium 
back into the cells (crush syndrome, etc.). 

Normal saline (0.9%):  A crystalloid solution used for 
fl uid replacement in patients suffering from hypovole-
mia as a result of crush syndrome or hyperglycemia 
(DKA, etc.). 

Lactated Ringer’s solution:  A crystalloid solution used 
for fl uid replacement in patients suffering from hypo-
volemia as a result of crush syndrome or hyperglyce-
mia (DKA, etc.). 

Sodium bicarbonate:  A synthetic buffer used to treat 
metabolic acidosis and to help prevent the deposition 
of myoglobin in the kidneys leading to renal failure in 
crush syndrome. 

Calcium chloride:  Acts as a cell wall stabilizer and 
helps shift potassium back into the cells. 

Albuterol:  Offers some assistance in moving  potassium 
back into the intracellular space.     
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 Answers   

 Are You Ready?   

  1. Crush syndrome   

  2. Four hours   

  3. The continual pressure results in minimal or no circula-
tion of blood into the compressed area, and the tissue 
undergoes ischemia followed by necrosis (tissue death).   

  4. The toxins that are released into the bloodstream when 
trapped body parts are released can overwhelm the 
heart, kidneys, and liver. Patients suffering from crush 
syndrome typically present with hyperkalemia, hypo-
calcemia, metabolic acidosis, acute myoglobinuric renal 
failure, hypovolemic shock, and possibly compartment 
syndrome. 1  Even if treated aggressively, patients suffer-
ing from crush syndrome can fall victim to “smiling 
death” (i.e., the patient has a moment of relief, hence 
the smile, followed by rapid death due to the massive 
release of toxins into the bloodstream, causing disrup-
tion in the electrical system and/or life-threatening dys-
rhythmias).   

  5. It is important to anticipate the development of crush 
syndrome and try to establish IV therapy prior to releas-
ing the patient from the crushing object. It will permit 
the administration of fl uids, analgesia, and drugs for 
resuscitation or stabilization. Isotonic solutions (normal 
saline and lactated Ringer’s solution) have been shown 
to be effective in the treatment of hypovolemic shock 
associated with crush syndrome. Sodium bicarbonate 
has been used to help prevent the deposition of myo-
globin in the kidneys that leads to renal failure as well 
as treatment for metabolic shock. Calcium chloride and 
albuterol help shift potassium back into the cells.     

 Active Learning   

  1. a. pineal gland; b. hypothalamus; c. pituitary gland; d. 
thyroid gland; e. thymus; f. adrenal gland; g. pancreas; 
h. parathyroid glands; i. ovary (female); j. testis (male)   

  2. a. posterior pituitary—secretes oxytocin and antidiuretic 
hormone (ADH); b. anterior pituitary—secretes thyroid-
stimulating hormone (TSH), adrenocorticotropic hor-
mone (ACTH), follicle-stimulating hormone (FSH), 
luteinizing hormone (LH), and prolactin (PRL)   

  3. See  Table 31-1 .       
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TABLE 31-1 Overview of Endocrine Glands

Gland Location Substance Secreted Function

Pituitary Gland Located at the base of the 

brain.

Secretes hormones to 

stimulate the adrenals, thyroid, 

pigment-producing skin cells, 

gonads, growth hormone, 

antidiuretic hormone, prolactin, 

and oxytocin 

Controls many functions of 

the other endocrine glands.

Hypothalamus Located in the brain. Secretes hormones that 

stimulate or suppress the 

release of hormones in the 

pituitary gland.

Infl uences water balance, 

sleep, temperature, appetite, 

and blood pressure.

Pancreas Located across the back of 

the abdomen, behind the 

stomach.

Secretes insulin, glucagon, 

and pancreatic juices—

exocrine products (pancreatic 

amylase and pancreatic 

lipase).

Plays a role in hormone 

production (affecting the 

body’s absorption of glucose) 

and in digestion of fats, 

carbohydrates, proteins, and 

nucleic acids (through its 

exocrine functions).

Adrenal cortex The outer portion of the 

adrenal gland is located on 

top of each kidney.

Secretes hydrocortisone, 

androgen hormone, and 

aldosterone.

Affects metabolism, blood 

pressure, and saline balance.

Adrenal glands Located on top of each 

kidney.

Secrete hydrocortisone, 

androgen hormone, and 

aldosterone.

Work in conjunction with the 

hypothalamus and pituitary 

gland.

Thyroid gland Located in the lower portion 

of the anterior neck.

Secretes thyroxin, 

triiodothyronine, and 

calcitonin.

Plays an important role in the 

body’s metabolism, body heat, 

bone growth, and regulation 

of calcium balance.

Parathyroid glands Located on the surface of the 

thyroid gland.

Secrete parathyroid hormone. Affect calcium levels in the 

blood.

Gonads Male—testes

Female—ovaries

Secrete androgens: 

testosterone and 

dihydrotestosterone.

Secrete estrogen and 

progesterone.

Development of secondary 

sex characteristics 

Development of secondary 

sex characteristics and 

changes that occur in the 

uterus during the female 

reproductive cycle, 

respectively.

Thymus Located in the upper part of 

the chest. 

Produces T-lymphocytes, 

which are white blood cells.

Fights infections and destroys 

abnormal cells.

Pineal body Located in the middle of the 

brain.

Produces melatonin. Regulates the wake-sleep 

cycle of the body.
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 You Are There: Reality-Based Cases   

 Case 1   

  1. Insulin promotes the facilitated diffusion of glucose 
through the cell membrane when it binds with insulin 
receptors on the cell surface. Individuals with insulin-
dependent diabetes lack functioning pancreatic beta 
cells that are capable of producing insulin; thus,  insulin-
dependent diabetics depend on synthetic insulin to 
allow glucose to cross the cell membrane and maintain 
reasonable blood glucose levels. 2    

  2. Because insulin-dependent diabetics lack pancreatic beta 
cells that produce insulin, they rapidly become hyper-
glycemic without the use of exogenous insulin. Once 
blood glucose levels reach the  renal plasma threshold  3  
(approximately 180 mg/dL), the kidneys begin to spill 
glucose into the urine. 4     

  3. The relatively high concentration of glucose in the vas-
cular space draws potassium out of the cells, creating a 
relatively hyperkalemic environment. Because glucose is 
such a large molecule, water and some important elec-
trolytes such as potassium and sodium tend to follow 
the glucose into the urine and are eliminated from the 
body. As potassium is eliminated in the urine, the potas-
sium level begins to decrease. This process of glucose 
drawing water and electrolytes into the urine is known 
as  osmotic diuresis  and results in one of the classic pre-
senting symptoms of a person with diabetes mellitus: 
polyuria, the excessive excretion of urine, resulting in 
profuse and frequent urination. Along with polyuria and 
the relative hypovolemia caused by the hyperglycemic 
osmotic diuresis comes an increased and prolonged 
sense of thirst ( polydipsia ). When the hyperglycemic 
condition is addressed by the administration of insulin, 
potassium is shifted back into the cells of the body along 
with glucose. If the potassium that was eliminated in 
urine is not replaced, the patient can experience life-
threatening arrhythmias caused by hypokalemia.    

  4. With no ability of cells to utilize glucose, blood sugar 
level continues to rise. The cells of the body send chem-
ical and electrical messages to the brain to further 
increase glucose levels. This results in another classic 
symptom of diabetes mellitus known as  polyphagia.  
Polyphagia is an increase in hunger that results in an 
increase in food consumption. At the same time the 
brain increases the sense of hunger, it begins to convert 
stored sugar (glycogen) into glucose by releasing the 
hormone glucagon, which further increases blood glu-
cose levels. After the stores of glycogen are exhausted, 
the body begins to break down fat, protein, and muscle 
for energy use. In the process, ketones in the form of 
ketoacids are formed, resulting in a metabolic acidosis.   

  5. Fluid replacement is particularly important in the prehos-
pital setting because administration of insulin and potas-
sium is frequently not in the paramedic’s scope of practice. 
In-hospital care for the DKA patient may involve arterial 
blood gas analysis, electrolyte (especially potassium and 
sodium) analysis, and frequent blood glucose analysis. The 
treatment is based on replacing fl uid loss, returning blood 

glucose to an acceptable level through the use of insulin 
administration, correction of the metabolic acidosis, 
 correction of the hypokalemia through the administration 
of potassium, and the monitoring of the patient’s status in 
response to treatments. Because electrolyte analysis is not 
readily available in the prehospital setting, monitor the 
patient for signs and symptoms of hypokalemia. 5    

  6. Mr. Schneider has cool, pale, moist skin; his speech is 
slightly slurred; and he appears to have slight tremors 
to his upper extremities. Because these are signs and 
symptoms that could be caused by a number of serious 
conditions, he is sick until proven otherwise.   

  7. Mr. Schneider is presenting with classic signs of hypo-
glycemia.    

  8. The priority for Mr. Schneider is to assess and manage 
his ABCs. If no life threats are discovered in the primary 
survey, Mr. Schneider would benefi t from supplemental 
oxygen administration, an assessment of his vital signs 
(blood pressure, heart rate, respiratory rate and quality, 
temperature, ECG, pulse oximetry, and blood sugar anal-
ysis), and a focused physical exam and medical history 
should be completed rapidly.   

  9. Mr. Schneider appears to be relatively stable except for 
the fact that he has a capillary blood sugar of 42 mg/dL. 
This can be addressed by administering glucose. With a 
GCS of 11, it is not advisable to administer oral glucose 
due to the increased risk of aspiration. If IV access is 
possible, an IV should be established and, after any 
allergies to medications are clarifi ed, Mr. Schneider 
should receive IV dextrose 50%. Monitor the patient for 
the desired response and any possible adverse reactions 
to the medication that you administered, document the 
time and dosage of medication administered, update 
vital signs, update blood sugar level, and transport Mr. 
Schneider to an appropriate receiving facility.   

  10. Alternative treatments for hypoglycemia depend largely 
on the patient’s level of consciousness. If the patient is 
awake, able to follow commands and has an intact gag 
refl ex, glucose can be administered by mouth with glu-
cose paste or juice. If the patient is not able to self-
administer the oral glucose, an alternative route needs 
to be considered. If the patient is too altered for oral 
administration of glucose, and there is no vascular 
access to administer IV dextrose, then IM administration 
of glucagon should be considered.     

 Case 2   

  1. This patient is very sick.    

  2. The bag is a peritoneal dialysis bag. If it belongs to the 
patient, it could have a signifi cant impact on the way 
in which you treat her.    

  3. Is the patient on peritoneal dialysis? If so, when was 
she last dialyzed? Does she produce any urine? What 
medications does the patient take, and is the patient 
compliant with her medications? Was she complaining 
of anything prior to her collapse?   

  4. Continue CPR and assess the effectiveness of the com-
pressions, ensuring that the compressor is compressing 
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at an appropriate depth and rate (1½ –2 inches deep at 
⫾ 100 compressions per minute) with complete recoil 
of the chest. Compressors should be switched out after 
fi ve cycles of CPR (approximately 2 minutes) to avoid 
compressor fatigue and ineffective CPR. If IV cannula-
tion and endotracheal intubation cannot be accom-
plished during CPR, these tasks should be attempted 
after fi ve cycles of 30 compressions to 2 ventilations, 
or at approximately 2 minutes. IV epinephrine (1:10,000 
concentration) should be administered every 3–5 min-
utes throughout the resuscitation, and atropine sulfate 
should be administered per the American Heart Asso-
ciation ACLS standards (pulseless arrest algorithm). All 
dialysis patients should have their blood glucose levels 
evaluated.   

  5. Noncompliance with dialysis for the past 2 days can 
result in the retention of metabolic waste and the inabil-
ity to eliminate excess fl uid. Patients in acute or chronic 
renal failure can develop uremia (contamination of the 
blood with urine) and azotemia (the buildup of blood 
nitrogen). Tintinalli et al. 6  state that excretory failure 
can lead to the buildup of over 70 different chemicals 
in the blood, including BUN, serum potassium, serum 
sodium, serum chloride, serum phosphate, and meta-
bolic acids. The fact that the patient was complaining 
of diffi culty breathing since yesterday likely indicates 
that she is suffering from fl uid overload; IV fl uid admin-
istration during treatment should be monitored carefully 
and limited to necessary fl uid administration only. 
Because of the buildup of a number of substances in the 
blood, there are additional medications that can be con-
sidered to treat her asystolic cardiac arrest:  

 • Sodium bicarbonate, calcium chloride or calcium 
gluconate, albuterol, dextrose 50%, and insulin can 
all be used to help shift potassium to the  intracellular 
compartment. It is also useful in the  management of 
metabolic acidosis.   

 • Dextrose 50% can be benefi cial if the patient is hypo-
glycemic.   

 • Magnesium sulfate can be useful to treat ventricular 
fi brillation (especially in the presence of hypomagne-
semic VF) that is refractory to other antiarrhythmics 
and polymorphic ventricular tachycardia.    

 It is diffi cult to correct the chemistry abnormalities in a 
noncompliant dialysis patient without performing dialy-
sis on the patient; since the patient is in cardiopulmo-
nary arrest, dialysis is not an option at this time.       

 Test Yourself   

  1. Calcium 

 Calcium is needed for cell function, neural transmis-
sion, membrane stability, bone structure, and blood 
coagulation. Calcium balance is maintained through a 
variety of mechanisms, including parathyroid hormone 
(PTH), vitamin D, calcitonin, and magnesium.   

  2. b 

 IDDM develops due to a lack of insulin. Because of this, 
the individual administers exogenous insulin.   

  3. d 

 In type 2 diabetes there is usually enough insulin to 
avoid the development of diabetic ketoacidosis.   

  4. Myxedema 

 Myxedema coma is a severe and potentially life-
threatening condition that can occur during the progres-
sion of hypothyroidism. It is usually precipitated in 
patients with chronic hypothyroidism by a secondary 
insult such as hypothermia, infection, other systemic 
diseases, or drug therapies.   

  5. The key function of insulin is to allow glucose into a 
cell. Insulin also stimulates liver and muscle cells to 
store glucose in glycogen and create proteins. 

 Insulin is produced by the beta cells of the pancreas. It 
is required by almost all the body’s cells. Its major tar-
gets include the liver, fat cells, and muscle cells. When 
glucose is released into the circulation, it interacts with 
insulin to allow glucose to enter the cell. Without insu-
lin, the amount of glucose that enters the cell is insuf-
fi cient to meet the body’s demands.   

  6. False 

 Respiratory alkalosis results from increased respirations 
and excessive removal of CO 2 . It can result from a vari-
ety of causes, including hyperventilation, anxiety, 
overventilation of patients on assisted ventilation, CNS 
disorders, liver failure, coma, and fever. Increased respi-
ratory rate and depth lead to hyperventilation, leading 
to excessive loss of CO 2  in expired air. As the PCO 2  and 
cerebral tissue PCO 2  fall, plasma and brain pH rise. 
Cerebral vasoconstriction results and may produce cere-
bral hypoxia.   

  7. b 

 Hypoglycemia involves low blood sugar. Hyperglycemia 
is an excess of blood sugar.   

  8. True 

 Graves’ disease, an organ-specifi c autoimmune disorder, 
is a severe form of hyperthyroidism that involves a 
swollen thyroid. It accounts for more than 50% of the 
cases of hyperthyroidism.   

  9. 7.35, 7.45 

 High pH (> 7.45) is alkalosis, whereas low pH (< 7.35) 
is considered to be acidotic. Disturbances of acid-base 
metabolism can infl uence carbon dioxide (CO 2 ) and 
bicarbonate (HCO 3  

− ) concentrations. Increases or 
decreases in HCO 3  

−  are referred to as metabolic alkalosis 
or acidosis, respectively. Increases or decreases in PCO 2  
are referred to as respiratory acidosis or alkalosis (see 
Table 31-4 in the textbook).   

  10. False 

 Intoxicated behavior does not always mean the patient 
is intoxicated. For instance, hypoglycemic patients may 
appear to be intoxicated due to their low blood sugar. 
It is essential to thoroughly assess all patients, espe-
cially when altered mental status is present.   

  11. b 

 Metabolic acidosis occurs when there is an excess of 
acid and the body is unable to compensate.   
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  12. Magnesium helps regulate myocardial function and the 
absorption of calcium, relaxes smooth muscles, and may 
be used in the treatment of asthma and hypertension.   

  13. Normal saline 

 Aggressive fl uid replacement will help restore intravas-
cular volume, reduce blood sugar levels, and assist with 
the replacement of electrolyte loss.   

  14. d 

 Ketones are produced by the metabolism of fatty acids. 
Ketones can lead to metabolic acidosis.   

  15. b 

 Symptoms of metabolic acidosis include vomiting, 
abdominal pain, weakness, cardiac arrhythmias, tachy-
cardia, and warm and fl ushed skin.   

  16. b 

 The respiratory system assists with the removal of CO 2 , 
the bicarbonate system responds to changes in hydrogen 
concentration, and the renal system regulates pH by infl u-
encing the concentration of bicarbonate in the blood.   

  17. c 

 The glands of the endocrine system include: the hypo-
thalamus, pituitary, thyroid, parathyroid, adrenals, 
pineal body, pancreas, and reproductive organs.   

  18. b 

 Cortisol assists in glucose regulation and infl uences the 
body’s response to stress.   

  19. b 

 Calcium is one of the key electrolytes of the human body.   

  20. Graves’ disease 

 Graves’ disease is an autoimmune disorder affecting the 
thyroid gland. It is characterized by an increase in the 
production of thyroid hormones, potentially leading to 

thyrotoxicosis. The thyroid gland is typically enlarged, 
and the eyes protrude from the sockets. Signs of thyro-
toxicosis include: sinus tachycardia; atrial fi brillation; 
systolic hypertension; soft, smooth skin; excessive perspi-
ration; palmar erythema (red palms) and sweating; lid lag; 
extension tremor (when a limb is fully extended, it trem-
bles); hyperkinesis (abnormal and sometimes uncontrolled 
muscle movements); and large-muscle weakness. Graves’ 
disease should be suspected if any evidence of thyroid 
eye disease exists, including periorbital edema, diplopia 
(double vision), or proptosis (eyes protrude outward).   

  21. c 

 The adrenal medulla produces hormones called cate-
cholamines, including epinephrine and  norepinephrine.   

  22. Pancreas 

 Glucagon is a protein hormone that is produced and 
secreted by the alpha cells of the pancreas. Glucagon 
acts on the same cells as insulin, but it has opposite 
effects. It stimulates the liver and muscles to break 
down stored glycogen (glycogenolysis) and release 
 glucose. It also stimulates the liver and muscles to stim-
ulate gluconeogenesis (the formation of glucose) in the 
liver and kidneys.   

  23. Pituitary 

 Located in the brain beneath the hypothalamus, the 
pituitary gland controls the functions of many other 
endocrine glands and is therefore considered to be the 
master gland.   

  24. Polyuria, polydipsia, and polyphagia 

 The three P’s include: polyuria (increased urine), poly-
dipsia (increased thirst), and polyphagia (increased 
appetite). The three P’s are a common set of fi ndings in 
diabetic patients and can be an indicator of hyperglyce-
mia or ketoacidosis.       
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     Allergies and Anaphylaxis  

Are You Ready?
 It’s early December, and the holiday season is well 
under way. A call for a “sick female” sends your unit 
into the chilly night air. Flashes of red and white light 
refl ect off the storefront windows as you cautiously 
make your way through the traffi c. As you arrive 
 outside of the community hall, you see that a large 
party is being held at the facility. 

 Two young women, dressed in black evening 
dresses, are standing near the front entrance. One has 
her arms around the second. Both appear to be shivering, 
but the second woman has a look of distress on her 
face. They make their way toward your ambulance, 
with the fi rst woman helping the second maintain her 
balance. 

 In the ambulance, you take a look at the patient. 
Fiona appears to be in her early twenties and in good 
physical health. She is breathing faster than normal, 
although her tidal volume seems normal. Her skin appears 
pale, and she feels cool to the touch. A strong odor of 
alcohol is on her breath, and her speech is slurred. 

 The other woman, Alyssa, is the patient’s “best 
friend.” She too appears to have been drinking, 
although she appears more alert and speaks more 
clearly. Alyssa reports that they had gone to a com-
pany holiday party. Because of the open bar they 
started to drink early and often. The buffet tables were 
fi lled with all kinds of food. She relates that the patient 
had gone to the bathroom earlier and was in there for 
awhile—more than just a few minutes. She went in to 
check on Fiona and found her kneeling on the fl oor, 
vomiting into the toilet. After assisting Fiona to her 
feet, Alyssa then helped her clean up a bit and get her 
coat. They originally tried to hail a cab to go home, 
but Fiona felt progressively sicker and fi nally asked 
Alyssa to “take me to the doctor’s.” Alyssa was con-
cerned and had the doorman call 9-1-1.

    1. Is Fiona sick or not yet sick? Why? 

 

 

   

  2. What are your fi rst steps to manage Fiona’s condi-
tion? 

 

 

 

    3. What are the possible reasons for Fiona’s condi-
tion? 

 

 

 



426 Part 4 Medical Issues

Active Learning

  1.  Get Your Peanuts Here!  

 In your readings, you learned that nuts are one of 
the most common allergens. Go to a supermarket 
near you and take some time walking through the 
aisles where the processed food is stocked. Look 
at the ingredient labels of many of the products 
available. How many products contain peanut oil 
or nut by-products? Which products do not have 
it clearly labeled in the ingredient label that they 
contain these additives?   

  2.  The Pen Is Mightier Than . . .  

 . . . the stinger, one might say. Is a friend, family 
member, or coworker known to be prone to ana-
phylaxis? Does he or she carry an epinephrine 
autoinjector? If you have never seen one, ask if 
you can see it, and become familiar with the device 
and how it is used. If the individual does not carry 
one, encourage him or her to seek advice from a 
qualifi ed physician about obtaining one.   

  3. Put IT in Order      

 Place the steps of an immediate-reaction allergy 
(shown in Figure 32-1) in order, leading to an 
allergic reaction:

   Step 1: 

 Step 2: 

 Step 3: 

 Step 4: 

 Step 5: 

You Are There: Reality-Based Cases

 Case 1  (continued from chapter opener)  

 You can see that it’s beginning to snow outside the 
back windows as you continue to assess Fiona’s condi-
tion. She is still awake, although her speech remains 
slurred. She appears to tire and become short of breath 
as she speaks. Her breathing is rapid and shallow. You 
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believe that you can palpate a radial pulse, although 
it is very faint and rapid. 

 Exposing her chest, you see no signs of hives, 
weals, or a rash. It’s diffi cult to auscultate lung sounds, 
and you encourage her to breathe deeply. The sound 
of the idling ambulance drowns out most of what 
you’re trying to hear. You conclude that her lung 
sounds seemed diminished bilaterally, especially at 
the bases. 

 Meanwhile your partner has evaluated Fiona’s 
vital signs. She reports that the patient’s heart rate is 
130, blood pressure is 86/60, and respiratory rate is 26. 
The pulse oximeter reads 88%. Your partner has 
already placed an oxygen non-rebreather mask over 
Fiona’s face and is applying the ECG electrodes.   

  1. Based on these fi ndings, is Fiona still sick or not 
yet sick? Why? 

  

 

    

  2. What other information should you elicit now? 

  

 

    

  3. What might be causing Fiona’s blood pressure to 
be low? 

  

 

  

 The rest of the physical examination is unre-
markable. Fiona’s neck veins are fl at. No accessory 
muscle use is evident. Her chest wall is nontender, 
as is her abdomen, which is soft upon palpation. 
With patient in the supine position, radial pulses are 
stronger and equal. No dependent edema is noted. 
There are no signs of needle marks or medical alert 
jewelry. Fiona admits to drinking alcohol but denies 
drug use. She has no medical history or prescribed 
medications. She is not allergic to any medications, 
although she is allergic to shellfi sh. She did have 
something to eat during the party, along with the 
alcohol.   

  4. What is your course of action now? Describe how 
you would treat this patient. 

  

 

  

 Later that evening you return to the hospital to 
fi nd Fiona still in the emergency department with her 
friend Alyssa. She looks signifi cantly better and is a 
bit sheepish sitting on the gurney with a hospital 
gown on. It appears that during the excitement of the 
party Fiona had forgotten about her allergy to shellfi sh 
and had eaten some of the crab dip that was available. 
It is possible that her rapid intake of alcoholic 
beverages prevented her from sensing the ensuing 
anaphylactic reaction until it was almost too late.      

Test Yourself

  1. Autoimmunity is when the body relabels “friendly” 
substances inside the organs as foreign, “nonself” 
cells and attacks them.

   True   

 False      

  2. What upper respiratory signs and symptoms are 
associated with an allergic reaction or anaphy-
laxis? 

  

     

  3. Which antibody is primarily responsible for pro-
moting infl ammation and allergic reactions?

    a. IgE   

  b. IgA   

  c. IgG   

  d. IgD      

  4. Diphenhydramine inhibits muscarinic receptors.

   True   

 False      

  5. What is the general difference between the way 
the fi rst and second lines of immunity defense 
respond to invasion? 

  

     

  6. At what point does a person have an allergic or 
anaphylactic reaction to a substance?

    a. After immunotolerance is developed   

  b. During the second exposure   

  c. After autoimmunity is developed   

  d. During the initial exposure      

  7. What symptoms and signs would you expect to 
fi nd in a patient suffering from atopic rhinitis? 
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  8. When managing the airway of a patient experienc-
ing respiratory collapse as a result of an allergic 
reaction, what techniques should be  avoided ? 

  

    

  9.  is the process by which the body 
destroys the invading antigen along with the nor-
mal cell.   

  10. What role do natural killer (NK) cells play during 
the immune response? 

  

    

  11. In dealing with a patient experiencing an anaphy-
lactic reaction, what is the fi rst medication (after 
oxygen) that you will administer in order to reverse 
bronchoconstriction and wheezing?

    a. DuoNeb   

  b. Diphenhydramine   

  c. Epinephrine   

  d. Albuterol    

 Scenario:   You are called to a residence for a woman 
with dyspnea. Upon arrival, you fi nd the 40-year-old 
patient sitting in a chair, struggling to breathe. You 
note swelling of her face and airway and stridor. 
There is no evidence of hives or itching. Your patient 
states that she is allergic to peanuts, but she denies 
ingesting any. During your scene survey you note a 
loaf of freshly baked banana bread that your patient 
appears to have eaten. She tells you she made it 
with some fl our her mother brought her from 
Europe.   

  12. What is most likely the source of this patient’s 
reaction?

    a. Bananas   

  b. Soy products   

  c. Peanuts   

  d. Lupin fl our      

  13. What medication would be contraindicated in this 
patient?

    a. Epinephrine   

  b. Albuterol   

  c. Ipratropium bromide   

  d. Diphenhydramine    

 Scenario:   You respond to the local nursing home for 
a patient experiencing localized facial swelling, 
along with swelling of the tongue, lips, and upper 
airway. The patient appears to be in some distress. 
You learn from your SAMPLE history that your 
patient takes lisinopril (an ACE inhibitor) for high 
blood pressure.   

  14. What should you suspect your patient is experi-
encing?

    a. Angioedema   

  b. Anaphylaxis   

  c. Severe allergic reaction   

  d. Mild allergic reaction      

  15. What treatment would  not  be effective in treating 
this patient?

    a. DuoNeb   

  b. Corticosteroids   

  c. Epinephrine   

  d. Albuterol        

Need to Know

 The following represent the Key Objectives of Chap-
ter 32:

    1. Assess and provide care for a patient with an 
allergic reaction. 

 It is critical to determine whether your patient is 
experiencing a simple allergic reaction or a pos-
sible life-threatening anaphylactic reaction. Your 
primary survey of a simple allergic reaction 
should reveal a patient who is alert, has a patent 
airway, has adequate tidal volume and rate of res-
pirations, and exhibits no signs of poor perfusion. 
During your secondary survey you may fi nd signs 
and symptoms of an allergic reaction that might 
include a rash, urticaria, petechiae, purpura, and 
itching. 
  Care for a simple allergic reaction is mostly 
supportive. Diphenhydramine delivered intra-
muscularly or by mouth can be used to diminish 
the uncomfortable itching associated with the 
allergic reaction. Epinephrine is not indicated 
for this presentation; the risk/benefi t analysis of 
epinephrine use is weighted toward risk of 
cardiac irritability, dysrhythmia, and possible 
cardiac arrest.       
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  2. Assess and provide care for a patient experiencing 
anaphylaxis. 

 Anaphylaxis is differentiated from a simple aller-
gic reaction by the presence of hypotension and 
diffi culty breathing, or potential compromise of 
the upper airway due to swelling. These rare situ-
ations can be life threatening, so speed and accu-
racy of assessment and treatment are paramount. 
Remember that, in general, the faster the onset of 
symptoms, the higher the morbidity and mortality 
of the patient. 
  Initially support airway, breathing, and circu-
latory status through BLS procedures. Assist ven-
tilations with a bag-mask and high-fl ow oxygen if 
the patient is unable to breathe adequately. Be pre-
pared to manage the airway using advanced tech-
niques if it becomes nearly or completely 
obstructed. As soon as anaphylaxis is suspected, 
administer epinephrine intramuscularly or subcu-

taneously immediately to reverse the signs of ana-
phylaxis. If perfusion to the skin and muscles is 
extremely poor, administer epinephrine intrave-
nously. Diphenhydramine should be delivered IV 
to stop the histamine-mediated overresponse of 
the immune system. The patient may also require 
large volumes of fl uid to overcome the loss of 
plasma from the intravascular space.      

    Connections   

ᔢ Did you have diffi culty identifying Fiona’s 
underlying condition? You may want to review 
the textbook for information on hypoperfusion 
and shock (Chapter 13, Shock Overview), respi-
ratory emergencies (Chapter 28, Pulmonary), 
and of course allergies and anaphylaxis (Chap-
ter 32).   

ᔢ See Chapter 16, Medication Administration, in 
the textbook to review the proper administration 
of epinephrine subcutaneously or intramuscu-
larly and diphenhydramine intravenously.   

ᔢ See Chapter 12, Airway Management, Ventila-
tion, and Oxygenation, in the textbook to review 
the procedures of bag-mask ventilation, endo-
tracheal and nasotracheal intubation, and 
needle and surgical cricothyroidotomy.   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Endotracheal Intubation 7 – Appendix A and DVD 7 – Chapter 12 and DVD

Nasal Intubation 14 – DVD 14 – DVD

Needle Cricothyroidotomy 19 – Appendix A and DVD 19 – Chapter 12 and DVD

Intramuscular Drug Administration 50 – Appendix A and DVD 50 – Chapter 16 and DVD

Nebulized Drug Administration 52 – Appendix A and DVD 52 – Chapter 16 and DVD

Subcutaneous Drug Administration 53 – Appendix A and DVD 53 – Chapter 16 and DVD

Autoinjector Drug Administration Device 59 – DVD N/A
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Street Secrets

ᔢ Hives  Look thoroughly for the presence of hives. 
They may not always be readily apparent (e.g., on 
exposed arms). Expose the chest, back, and abdo-
men in order to visualize these areas if you sus-
pect anaphylaxis or allergic reaction.   

ᔢ Don’t Jump to Conclusions  Not all anaphylaxis 
will  always  have one symptom or another. If the 
patient provides an accurate history of contacting 
a known allergen, quickly check for signs of poor 
perfusion, decreasing blood pressure, or constrict-
ing airway. If your patient is not exhibiting any of 
these signs, do  not  administer epinephrine! In 
these situations, the risk of cardiac injury is greater 
than any benefi t that epinephrine might provide.   

ᔢ Anaphylaxis versus Simple Reaction  Be  very  cau-
tious in differentiating anaphylaxis from a simple 
allergic reaction. The administration of epinephrine 
in an allergic reaction will not provide any benefi t 
in management and can cause signifi cant cardiovas-
cular compromise. Ensure that the patient has signs 
of hypoperfusion and/or hypoxia before consider-
ing such a risky intervention.     

The Drug Box

Epinephrine:  As a catecholamine, epinephrine tempo-
rarily reverses the effects of the anaphylactic reaction 
by increasing heart rate, dilating the small bronchi-
oles, and constricting the peripheral vascular system 
in order to increase core perfusion. Because of its car-
diotonic effects, epinephrine is generally administered 
through a subcutaneous or intramuscular route. It may 
be delivered intravenously if the reaction is severe 
enough to minimize peripheral circulation. Patients 
may feel very anxious after administration, and their 
cardiovascular system must be monitored very 
closely. 

Diphenhydramine:  The antihistamine effect of diphen-
hydramine blocks the receptor sites of the cells prone 
to IgE overstimulation. By blocking the sites, the body 
cannot shift fl uids and the anaphylactic reaction slows 
or stops. Diphenhydramine may be administered intra-
muscularly for mild reactions or intravenously for 
severe ones. It may cause sleepiness for certain 
patients, so monitor the patient for any mental status 
changes after administration. 

Albuterol:  A beta agonist, albuterol is used to reverse 
the effect of bronchoconstriction, which can occur 
during an anaphylactic reaction. Albuterol is fairly 
well tolerated by most patients, having fewer side 
effects than Alupent. Albuterol is administered through 

the inhaled route, usually diluted in a small amount 
of saline. Care is taken to ensure that the oxygen fl ow 
is at the appropriate rate to aerosolize the medication 
correctly. 

Corticosteroids:  Because of a delayed onset of action, 
the use of corticosteroids such as methylprednisolone 
in the prehospital arena has a lower priority than epi-
nephrine and diphenhydramine. While steroids can 
reverse the effect of bronchoconstriction, they have no 
effect on the cardiovascular problems associated with 
anaphylaxis.     

 Answers   

 Are You Ready?   

  1. Fiona appears ill. Although her condition may be due 
to excessive alcohol in her system, there are enough 
signs and symptoms to begin a full assessment on the 
patient—she is breathing rapidly, has slurred speech, 
and is unable to walk without assistance.   

  2. Perform a primary survey and begin providing supple-
mental oxygen.   

  3. There are a number of possible causes for the patient’s 
presentation. You will need to fi nd out more about the 
history of the event and about Fiona’s condition before 
moving forward on differential diagnosis.     

 Active Learning   

  3. Step 1: b; Step 2: d; Step 3: c; Step 4: a; Step 5: e     

 You Are There: Reality-Based Cases   

  1. The primary survey confi rms that the patient is seriously 
ill. Although her airway is open, she is breathing rapidly 
and has a faint, fast pulse. She is hypotensive, even for 
a person of her size and age. Her lung sounds are dimin-
ished, and her blood oxygen saturation is low enough 
for concern.   

  2. Fiona’s past medical history is important to elicit. It may 
be diffi cult to obtain this from the patient herself, as she 
struggles to breathe. Her friend Alyssa may be able to 
provide more information about the patient’s past 
medical history, any medications she might be taking, 
and any allergies she has to medications.   

  3. There could be several reasons why the patient is hypo-
tensive. Physiologically, it could be her heart rate (pump), 
a loss of vascular resistance (pipe), and/or a loss of fl uid 
in the vasculature (volume). There are no obvious signs 
that point to an underlying condition. However, it is 
unlikely that the alcohol consumption is causing her 
blood pressure to be low. She has not vomited signifi -
cantly, nor is her heart rate high enough to cause signifi -
cantly decreased cardiac output. Is it possible that she is 
third spacing secondary to some type of allergic reaction? 
It will be important to fi nd out exactly what the patient ate.   
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  4. There are two primary problems that need immediate 
intervention: her respiratory distress and low blood 
pressure. It appears that Fiona is having some type of 
anaphylactic reaction, possibly as a result of eating 
some shellfi sh during the party. After the administration 
of high-fl ow oxygen, she should receive an adrenergic 
agent such as epinephrine administered subcutaneously 
or intramuscularly, followed by diphenhydramine intra-
venously. She should also receive hydration therapy—
IV boluses of normal saline or lactated Ringer’s solution 
to help place volume into her vasculature quickly. The 
patient’s condition requires extremely close monitoring 
and reassessment. The rapidity of the onset is of  concern; 
as a rule, the faster the onset, the worse the situation.     

 Test Yourself   

  1. True 

 When the immune system malfunctions, it can turn 
against the body’s own cells. It relabels “friendly” sub-
stances inside the organs as foreign, “nonself” cells and 
attacks them. This process is called autoimmunity. 
When this occurs, the patient may develop chronic dis-
eases that have episodic fl are-ups during times when the 
immune system is actively damaging body cells and tis-
sues. Some examples of autoimmune disorders that are 
encountered in the prehospital setting include: lupus, 
type 1 diabetes mellitus, Graves’ disease, hemolytic ane-
mia, and multiple sclerosis.   

  2. Signs and symptoms of an allergic reaction or anaphy-
laxis that are evident in the upper respiratory system 
include: nasal congestion, nasal itching, sneezing, 
hoarseness, laryngeal edema, hypersalivation, and 
supraglottic edema. 

 Of these, you should be most concerned about laryngeal 
edema and its related signs (hoarseness, laryngeal stri-
dor, hypersalivation, supraglottic edema), as laryngeal 
edema is potentially life threatening.   

  3. a 

 IgE antibodies are responsible for promoting the infl am-
matory process and initiating the allergic reaction.   

  4. True 

 Diphenhydramine is an H1 blocker and is used for sev-
eral other conditions. Since they are effective in inhibit-
ing muscarinic receptors, these medications have an 
anticholinergic effect. They are especially useful for 
reversing capillary permeability (responsible for swell-
ing), itching, and some smooth muscle contraction. 
They are also central nervous system (CNS) depressants 
and cause sedation.   

  5. The fi rst line of defense functions by helping prevent 
or limit penetration and exposure or helping the body 
shed the allergenic substance. The second line of 
defense is an internal response that occurs once an 
allergen penetrates the body. The body recognizes these 
foreign hostile cells and begins attacking back. 

 Examples of the fi rst line of defense include simple 
refl exes (like coughing), mechanical barriers (like the 
skin), and chemical barriers (like tears or stomach acids). 

The second line of defense includes natural killer cells, 
neutrophils, and monocytes.   

  6. b 

 During the initial exposure the patient is sensitized to 
the antigen and the body produces antibodies; on sec-
ond and subsequent exposures the antibodies recognize 
the invader and produce an exaggerated response.   

  7. In an atopic rhinitis type reaction the nasal passages are 
irritated, causing sneezing, itching, runny nose, and 
itchy, watery eyes. 

 Atopic rhinitis is generally associated with outdoor 
allergies. By itself it is not life threatening.   

  8. Placement of oropharyngeal and nasopharyngeal airways 
should be avoided as they may generate laryngospasm. 

 If the patient is apneic, or the rate and quality of respi-
rations are insuffi cient, initiate ventilatory support using 
a bag-mask with supplemental oxygen.   

  9. Allergic reaction 

 During an allergic reaction the body labels an antigen 
as an enemy, but for some unknown reason the reaction 
is overblown and excessive. Instead of simply destroy-
ing the allergen and returning the body to homeostatic 
balance, the body sets into motion a process that destroys 
normal cells as well.   

  10. The natural killer cells destroy any infected body cells 
in an attempt to limit further spread of the antigen. 
Natural killer cells also secrete chemicals that enhance 
the development of infl ammation. 

 Natural killer cells are special lymphocytes that provide 
protection by secreting cytolytic (cell-cutting) substances 
called perforans that lyse (cut) cell membranes.   

  11. c 

 The mainstay of prehospital care for severe anaphylaxis 
is epinephrine. Administer 0.3 mg epinephrine intra-
muscularly or subcutaneously as soon as possible, fol-
lowed by the administration of diphenhydramine or 
another approved antihistamine.   

  12. d 

 Lupin fl our is used in Europe and other countries as a 
replacement for soy fl our. Persons with known allergies 
to peanuts need to avoid foods containing lupin fl our.   

  13. c 

 Administration of ipratropium bromide (Atrovent) is 
contraindicated in persons who are allergic to peanuts.  

   14. a 

 Angioedema usually involves swelling of the lips, 
tongue, oral cavity, and upper airway. The swelling is 
non-pitting and has a tendency to manifest itself in 
areas where the skin is not taut (like the face). There are 
two main causes for the reaction. Typically it is an aller-
gic reaction to angiotensin-converting enzyme (ACE) 
inhibitor medications.   

  15. c 

 Angioedema from this type of allergic reaction is not 
mediated by IgE and will usually not respond to standard 
treatments such as epinephrine and antihistamines.       



 Problem-Based Learning Case 5 
 Happy New Year   

employ to help mitigate the situation? What pieces 
of equipment should you bring to the patient?  

 

 

 After making your way through the crowd, you 
arrive at the apartment building address where the 
patient is located. You climb up two fl ights of narrow 
stairs and work your way down a narrow, dimly lit 
hallway. Other apartment residents are also in the 
hallway. Everyone appears to be Asian, and they stare 
at you as you make your way around them. The door 
to the apartment is ajar. As you knock, you can smell 
a strong, sharp odor of camphor mixed with menthol, 
as well as a more subtle incense smell.  

   2.  Based on your observations, what are some of your 
concerns about the situation? What strategies can 
you employ to help mitigate your concerns?  

 

    

 The Primary Survey (Initial Assessment) 

and Initial Differentials 

 A young Asian female greets you at the door and 
motions for you to follow as she rushes down a long 
hallway that leads to a small bedroom. You see an 
approximately 60-year-old woman sitting on the edge 
of a bed. The patient appears to be in moderate to 
severe respiratory distress and looks fatigued. You 
introduce yourself to the patient, and she responds in 
Chinese, struggling to speak in four- to six-word sen-
tences. She appears to be working hard to breathe with 
supraclavicular retractions and abdominal muscle use. 
As you palpate the woman’s radial pulse, you note 
that she has warm, moist skin and a rapid, irregular 
radial pulse. The odor that you had detected at the 
doorway is now very strong as you lean close to the 
patient. 

 The woman who greeted you at the door responds 
to the patient’s comments in Chinese. When you ask 
them if they speak English, they both shake their 
heads indicating that they do not.   

 Part I: The Case   

 Dispatch and Scene Size-Up 

 You respond for a dispatch of “shortness of breath” at 
an address in the heart of Chinatown. As you approach 
the scene, you realize that it is the beginning of the 
Lunar New Year, and the streets are very crowded 
with people trying to see the parade winding its way 
through the narrow streets. After trying to navigate 
through the crowd, you decide to park the ambulance 
and walk the remaining block to the address.   

  1.  How does this situation impact your ingress to and 
egress from the patient? What strategies can you 
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  3.  What is your initial impression of the patient, and 
what is your priority in caring for this patient?  

 

     

 History and Physical Exam (Secondary 

Survey and History) 

 Next to the patient on a bedside table you see several 
prescription pill bottles, two types of metered dose 
inhalers, and several bottles of what you think are 
Chinese medications. The pill bottles, which were 
dated from yesterday, are penicillin, dextrometho-
rphan, and prednisone. The metered dose inhalers 
are albuterol and Advair. One of the Chinese medica-
tion bottles is a jar with “Tiger Balm” printed on the 
label.   

  4.  What do the medications on the patient’s bedside 
table suggest as far as her past medical history? 
Do the medications give you any clues as to her 
current presentation?  

 

 

 As you and your partner begin to perform a phys-
ical examination on the patient, a middle-aged Asian 
male enters the room and says something to the patient 
that you do not understand. The patient does not 
answer. He then turns to you and in very broken Eng-
lish asks, “What is wrong with my wife?” You explain 
that you are in the process of trying to determine what 
is going on. He offers that his wife has a history of 
asthma and for the past 4–5 days she has been com-
plaining of fever, nausea, vomiting, diarrhea, and a 
cough. She called her private doctor yesterday and 
was prescribed several of the medications that you 
found on her table. 

 The patient’s vital signs are:
   HR: 116, irregular   
 BP: 94/72   

 RR: 24    
You note the following monitor readings: 
 SpO 2 : 84%   
ET CO 2 : 50 mmHg  
  ECG: See Figure PBL 5-1    
 Physical exam fi ndings include:
    General appearance: Height and weight proportion-
ate; middle-aged Asian female; appears in signifi cant 
distress; palms on knees; torso leaning forward   
 HEENT: Jugular venous distention   
  Chest: Wheezing scattered throughout both lung 
fi elds; S 3  heart tone   
 Abdomen: Mildly distended, soft, nontender   
 Pelvis: No remarkable fi ndings   
  Extremities: Edema in lower extremities; full range 
of motion (ROM); pulses noted ⫻ 4; rashes on 
medial aspects of both arms      

  5.  What is your primary suspicion as to the patient’s 
underlying condition? Explain why you believe 
this to be the case. Can you provide another 
explanation as to what is causing the patient’s 
respiratory distress? What will be your next 
steps in the management of this patient’s presen-
tation?  

 

     

 Field Impression(s) and Formulation of 

Treatment Plan 

 The patient’s name is Han Roon Lin, according to one 
of the medication labels. Her level of distress does not 
decrease with oxygen administration. Her husband 
also appears anxious, although he does not say any-
thing to her. 

 There is a knock on the apartment door. A middle-
aged woman looks surprised as the husband opens the 
door. She is holding a pot of what smells like soup, 
but the pot lid is covering it. She enters the room, 
while the husband talks quickly to her, pointing at the 

FIGURE PBL 5-1
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pot. He becomes quite animated, as the woman hold-
ing the pot appears defensive. 

 The husband looks at you and says that his wife 
is allergic to peanut oil. You can see that what is in 
the pot is similar to what is in the rice bowl sitting 
near the patient.   

  6.  Does this information change your impression of 
the patient’s presentation? What other informa-
tion do you seek now? How will you treat this 
patient?  

 

    

 Transportation and Ongoing Care 

 You have moved the patient to the ambulance, which 
took nearly 20 minutes because of the crowd situation. 
The police arrived, however, and helped you clear a 
path through the masses. The noise is deafening, mak-
ing it diffi cult to auscultate lung sounds. 

 Mrs. Lin’s condition has not worsened, nor has it 
improved. She became more diaphoretic during the 
extrication process, but her vital signs remain nearly 
the same as originally measured. The pulse oximeter 
now reads 95%, and her ETCO 2  reading is 46%. 

 During your treatment, a translator was located 
and brought to your location. In the course of your 
questioning, the patient reports that she has had nau-
sea and vomiting for the past 2 days. She has had 
very little food or drink during that time. She com-
plains of “burning” in her chest and abdomen, while 
rubbing both areas with her hand. In addition, the 
soup that was provided by the neighbor contained no 
peanut-based product. 

 A 12-lead ECG indicates ST segment elevation in 
leads V 4  through V 6 . The QRS complexes appear wider 
than normal.   

  7.  Does this additional information reinforce or 
weaken your suspicions? Does it introduce any 
new theories as to the cause of her condition?  

 

    

 Transfer of Care, Follow-Up, 

and Outcome 

 Upon arrival at the hospital, the attending physician 
takes over the care of the patient. You provide a brief 
history of the event, your treatment, and the ongoing 
assessment fi ndings. The physician thanks you and 
turns her attention to the patient and her husband. 
You fi nd out later that Mrs. Lin was admitted to the 
critical care unit. The emergency department staff was 

able to support the patient’s blood pressure with an 
inotropic medication, although with diffi culty. Addi-
tional lab values include:

   Creatinine phosphokinase (CPK): 30–200 units/L   
 CPK, MB fraction: 0.0–8.8 ng/mL   
 CPK, MB fraction percent of total CPK: 0%–4%   
 CPK, MB2 fraction: < 1 unit/L   
 Troponin I: 0.0–0.4 ng/mL   
 Troponin T: 0.0–0.1 ng/mL      

  8.  What is your fi nal set of differential impressions? 
Do you have one very likely suspicion? Which 
pieces of information provided the clues you 
needed to strengthen your theory? Which inotrope 
did the ED staff most likely use to support the 
patient’s blood pressure?  

 

    

 Long-Term Outlook 

 Mrs. Lin is discharged 10 days after admission. During 
the next year, she visits a cardiologist for follow-up 
and to adjust her new medication regimen.     

 Part II: Debriefing  

 Responses to Part I questions:

    1. Emergency responders try to get as close to the 
scene as safety concerns permit. The key factor here 
is safety. The crowd is large and very dense, pre-
venting you from reaching your destination with the 
ambulance. Can you clear a path through the crowd 
without injuring a bystander? If not, can someone 
else do that for you while you are engaged with 
patient care? Since egress from the patient appears 
to be a challenge, you will need to carry equipment 
a distance to the patient’s side. Did you anticipate 
specifi c pieces of equipment you might need based 
on the original dispatch? Did the weight of the 
equipment factor into your decision? Did you con-
sider how you might need to transport the patient 
out of the address and back to the ambulance?   

  2. Entering a culturally foreign environment can pres-
ent several challenges. Did you consider language, 
customs, and beliefs about emergency health care? 
If you did, what actions did you consider taking to 
try to overcome those challenges? Are there spe-
cifi c resources you might want to look for at the 
scene? Did you make note of the hallway condi-
tions? Do you have any ideas about the odor you 
detect? Could it be hazardous? How likely could 
that be, based on your current observations?   



  3. What did you fi nd on your primary survey? How 
was her level of consciousness? Is her airway pat-
ent? What is her breathing status? Are you satis-
fi ed with the circulatory status? Regardless of the 
language barrier, your patient does appear to be in 
respiratory distress. Does she require ventilatory 
assistance, or will supplemental oxygen be suffi -
cient? Justify your response.   

  4. Not only does the patient have Western-style med-
ications, but she also uses “alternative” medica-
tion forms, in this case Chinese medicine. To what 
degree does this impact your care of the patient? 
Did you make the link that the Tiger Balm is the 
source of the odor? Is the date of the medications 
meaningful? What does it mean to you? Did you 
look up the medications?   

  5. Throughout any EMS incident, you will shift your 
“view” of the patient constantly. At times you will 
be very focused on the task at hand; for example, 
an intubation attempt will require your complete 
attention, if only for a few seconds. At other times 
you will mentally step back and review all your 
fi ndings thus far. This is one of those situations. 
Visualize the patient; she certainly appears to be 
experiencing signifi cant distress. Now, review the 
information the husband provided. What acute or 
chronic conditions could cause the history as 
described? Then, consider your physical fi ndings. 
Based on your original set of possible causes, do 
any of them rise to the top of your suspicion 
index? 

    Even if you are not exactly certain what the 
underlying cause is, you must still provide effec-
tive treatment to improve the patient’s respiratory 
status. Did you consider any therapies? What 
risks do you take in order to provide the greatest 
benefi t?   

  6. There are several connections to make. First, does 
the husband imply that the soup contains peanut 
oil? Second, is the food in the pot the same as 
what is in the bowl? Third, did the patient eat 
what was in the bowl? Fourth, when did she eat? 
Finally, could an allergic or anaphylactic reaction 
be a root cause of the patient’s presentation?   

  7. You may have guessed by now that your patient’s 
condition is a complex one to differentiate. In real-
ity, many cases that seem to be straightforward are 
more complicated than they appear. It is not the 
goal of the paramedic to declare a diagnosis; 
instead, keeping your options open in terms of 
what might be happening to your patient can help 
prevent tunnel vision. Did you fi nd out if the atrial 
fi brillation is related to the ST segment changes on 
the 12-lead ECG?   

  8. How many possible causes did you consider? 
Based on the provided information, did you con-
sider asthma, COPD, congestive heart failure, ana-
phylaxis, myocardial infarction, dehydration, or 
infection? For maintenance of blood pressure, the 
hospital probably used a combination of vasopres-
sors such as dopamine and dobutamine.       

 Part III: Case Discussion  

 Mrs. Lin is a complicated patient. As a paramedic you 
will need to put on your detective’s cap and sleuth 
your way through the myriad of fi ndings. This can be 
a challenge to the paramedic student. Take a deep 
breath, and think your way through this case. 

 First consider the environment. Although it may not 
be intentionally hazardous, the large crowd in the street, 
the distance from the ambulance to the apartment build-
ing, and the need to climb fl ights of stairs and maneuver 
down a narrow, dark hallway present challenges to 
ingress to and egress from the scene. Did you consider 
performing any of the following actions to minimize the 
risk of injury to yourself and your crew?   

 • Increase lighting using fl ashlights or portable 
lamps.   

 • Decrease body profi le.   

 • Anticipate scene needs and pack appropriate 
equipment.   

 • Distribute the weight of carried gear evenly to 
keep your balance.   

 • Stay with your partner or crew to maintain group 
awareness of the situation.   
 In a predominantly ethnic environment, be acutely 

aware of how you engage with the patient, family, and 
bystanders. You may want to review Chapter 48, Patients 
from Diverse Cultures, in the textbook for more infor-
mation on this subject. If language differences present 
a challenge, fi nding an interpreter who can accurately 
and calmly translate information between you and the 
patient would be very helpful. Learning simple medical 
phrases in the more common languages is relatively 
easy and can help not only with language translation 
but also winning your patient’s trust. 

 Your assessment began of course with a primary 
survey of the patient. Although her airway is patent, 
she is in moderate to severe respiratory distress. She 
has a radial pulse; however, it is rapid and irregular. 
Her skin signs are abnormal. These signs tell you that 
you will need to intervene immediately and quickly 
determine important pertinent fi ndings to help develop 
an effective treatment plan. 

 You establish the patient’s mental status by intro-
ducing yourself. She responds to you. This implies 
that she is perfusing her brain well enough to engage 
appropriately with her environment. You have not yet 
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objectively measured her oxygen and carbon dioxide 
levels in the blood, but at least clinically it would be 
a safe approach to provide her with supplemental 
high-fl ow oxygen as opposed to assisting her ventila-
tions with a bag-mask. 

 The patient’s medications provide a wealth of 
clues. She is taking a recently prescribed antibiotic and 
a cough suppressant, which implies some type of 
respiratory infection. The local and systemic cortico-
steroids, coupled with albuterol, point to a possible 
history of asthma or COPD. The Chinese medicines 
pose another challenge. Alternative medications can 
have synergistic or antagonistic properties, similar to 
“Western” medications. There may be drug interac-
tions that could complicate, or even be the cause of, 
the patient’s current presentation. (Tiger Balm, by the 
way, is a common salve used by many Asian cultures 
to soothe general discomfort.) 

 At the end of the secondary assessment, did you 
have a cause of the patient’s underlying condition in 
your mind? Or was the overall picture of the patient 
still too fuzzy? Did you pick up on the fact that the 
patient  spoke with the physician  and   may   not neces-
sarily have seen the physician? Again, clues to the 
problem can be subtle. 

 Review your fi ndings. The pertinent fi ndings 
include JVD, even though the patient is borderline 
hypotensive. How can this happen? Is the wheezing 
related somehow to this fi nding, or is it caused by her 
chronic asthma? Bronchoconstriction can occur as a 
result of several mechanisms, not just asthma. 

 How might you treat Mrs. Lin at this point? A beta 
agonist such as albuterol is typically used to reverse 
bronchoconstriction. This may help to improve the 
oxygenation status of the patient. However, even 
though albuterol is a very specifi c  beta 2  agonist,  it may 
still have cardiac effects. This means that if your 
patient is experiencing a myocardial infarction, you 
may be placing additional workload on the heart 
muscle. This is a typical  risk versus benefi t analysis  
that you must be comfortable making each time 
you consider an intervention such as a medication 
 administration—will it help or hurt the patient? In 
this case, the potential for benefi t probably outweighs 
the potential for harm, so the delivery of the albuterol 
may be appropriate for this patient. 

 As you begin treatment, you will also be continu-
ing to assess the patient and gather more information. 
If you recall from Chapter 5, Clinical Decision-Making, 
in the textbook, collecting more information about the 
patient’s condition is vital to refi ning your fi eld impres-
sion. In this case, a 12-lead ECG and an ETCO 2  reading 
may provide you with more clues to help you differ-
entiate your suspicions. 

 As the case continues, the possibility of anaphy-
laxis is presented. How likely is this possibility? It 

would seem that a severe allergic reaction would be 
less likely to cause the patient’s condition, especially if 
it were determined that a signifi cant amount of time 
had passed between ingestion and symptom onset.
However, the language barrier can cloud your ability to 
be precise on chronology, so you will need to work 
diligently to determine if there were any peanut-based 
products in the meal. It is later reported that there 
weren’t any, so anaphylaxis is unlikely. You cannot dis-
count the theory entirely, though, since many of the 
signs and symptoms can be attributed to a severe aller-
gic reaction. 

 The 12-lead ECG fi ndings are a cause for concern. 
In your research you may come across the fact that the 
atrial fi brillation, coupled with the change in ST seg-
ment elevation and emergence of a Q wave, are indica-
tions for a lateral wall myocardial infarction. This may 
be causing a drop in the blood pressure secondary to 
loss of myocardial contractility. There may be a corre-
sponding fl uid shift out of the pulmonary capillary beds 
and into the interstitial space, which may be causing 
the bronchioles to constrict, causing the wheezing. 

 Did you determine that the hospital lab values 
seem to confi rm this chain of events? The CPK values 
are elevated, as are the troponin markers, which is 
highly indicative of an AMI. An echocardiogram and 
other tests   may be conducted to help even further 
solidify this diagnosis.    

 Part IV: Further Learning Paths   

•   Review the following chapters for additional 
resources for this case:

   • Chapter 9, Safety and Scene Size-Up   

 • Chapter 10, Therapeutic Communications and 
History Taking   

 • Chapter 28, Pulmonary   

 • Chapter 29, Cardiology   

 • Chapter 48, Patients from Diverse Cultures      

 • The American Medical Student Association has a 
section on how to increase cultural awareness in 
medicine. Their website is  www.amsa.org .   

 • Speaking of Web searches, did you try key words 
such as cultural awareness, cultural competency, 
medicine, Asian, Chinese?   

 • The Henry J. Kaiser Family Foundation has 
 compiled a list of resources surrounding cultural 
competence in health care. A PDF fi le of this report 
can be located at the foundation’s website at  www.
kff.org . At the main page, type in “Compendium 
of Cultural Competence Initiatives in Health Care” 
in the search fi eld to bring up the link.                 
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     Infectious and Communicable 
Diseases  

Are You Ready?
 In a college dorm room, you evaluate Shari Lewiston, 
an up-and-coming basketball player who is very pop-
ular among her teammates. Her roommate called 
 campus police after she found Shari in her bed throw-
ing up. The police contacted EMS after they were 
unable to get Shari to stand up. 

 Your scene assessment reveals a typical college 
student’s dorm room: clothes are strewn across the 
fl oor, and books and papers are scattered everywhere. 
On the nightstand are bottles of cough suppressant 
and over-the-counter acetaminophen. Some empty 
beer cans are lying on the fl oor. There is a garbage can 
next to the bed that is covered with emesis. Shari is 
curled up in her bed, partially covered by a bedsheet. 
She is wearing a nightshirt that is also stained with 
emesis. She does not respond to your voice when you 
call her name, and her eyes do not open. She is dia-
phoretic. As you pull back the bedsheet, you see that 
she is incontinent of urine. 

 The roommate doesn’t believe that Shari had been 
drinking. She doesn’t know exactly; she was away for 
the weekend and just got back into town.

    1. What are your initial steps? 

 

 

 

  2. Identify some of the possible causes of Shari’s con-
dition based on the scene fi ndings. 

 

 

 

Active Learning

  1.  Matching the Bugs  

 Match each of the following examples of patho-
gens or their diseases with the appropriate 
 classifi cation.
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                         phase:

agent can spread from

one host to the next  

Virulence   Dose  

Route of entry  

Resistance   Infection

Start Here

Healthy patient

              period:

symptoms appear

                  phase:

period between initial

infection and onset of

symptoms  

           period:

agent present,

reproducing, no

symptoms

  3.  All’s Fair in Love and War      

 Think about this: Your body is in a constant state 
of war—battling the pathogens out in the environ-
ment that are intent on getting in to grow and 
reproduce. Fortunately your body has a variety of 
mechanisms to fi ght off infection. For each of the 
following terms, describe how it is involved with 
“germ warfare.”

     2.  Drive the Stagecoach      

 A pathogen will create a pathway that has distinct 
phases or stages. It’s like a stagecoach that moves 
from one stop to the next along the route. See if 
you can name each “stage” of an illness created 
by a pathogen, and then link them in order of pro-
gression by drawing arrows from one stage to the 
next in the following fi gure.       

Examples Answer Classifi cations

AIDS a. Bacteria

Botulism b. Fungi

Chickenpox c. Parasites

Chlamydia d. Viruses

Giardia

Gonorrhea

H. infl uenzae

H5N1

Head lice

Hepatitis B

Meningococcus

Pertussis

Rabies

Rocky Mountain 

Spotted Fever

Rubeola

Scabies

Smallpox

Staphylococcus

Tetanus

Thrush

Tuberculosis
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 a.    Cilia:    

 b.  Diarrhea:  Forces pathogen out of the body    

 c.  GI tract:    

 d.  Infl ammatory response:    

 e.  Intestinal fl ora:    

 f.  Mucus:    

 g.  Skin:    

 h.  Stomach:    

 i.  Turbinates:       

Presentation Gloves Protective Eyewear Surgical Mask N-95 Mask Gown

Abdominal pain, emesis X X X

Abdominal pain, melena

Active emesis, 

headache, photophobia

Bleeding profusely, 

combative

Confused, nauseous

Fever, chest pain, 

nonproductive cough

Fever, diarrhea   24 

hours; no vomiting

Generalized weakness, 

syncope

Hemoptysis for 

12 hours, diffi culty 

breathing

  4.  Does This Make Me Look Protected?  

 Personal protective equipment (PPE) is a must-
have for the stylin’ paramedic. You just can’t go 
wrong with a pair of latex or nitrile gloves—they 
go with just about any uniform. However, what 
should a fashion-conscious medic wear when 
facing specifi c types of patient presentations? 
Check off each of the types of PPE you would 
use, based on the patient presentation, in the fol-
lowing table.

Hepatitis 

Type Answer Description

A 1.  Most commonly caused by contaminated drinking water; disease tends to be more severe 

in third-trimester pregnancy states.

B 2. Believed to worsen conditions brought on by other forms of hepatitis.

C 3. Most recently discovered form; there is little known about its virulence.

D 4. Can result in a chronic condition that carries a 70% chance of liver failure.

E 5. Virus can survive on surfaces up to 7 days and can result in a chronic disease state.

G 6. Commonly spread through unsanitary food preparation. Does not result in a chronic state.

     5.  The ABCs of Hepatitis  

 Match up the type of hepatitis with its description:
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You Are There: Reality-Based Cases

       Case 1  (continued from chapter opener  )

 Shari’s breathing rate is fast. While diaphoretic and 
pale, her skin is very warm to the touch. You can feel 
a weak, rapid radial pulse. There is no smell of alco-
hol on her breath. You fi nd nothing else of signifi cance 
during your primary survey. The only response you 
elicit is a moan when you log-roll her on her side to 
inspect her back. 

 The physical examination also reveals little infor-
mation. You note a faint rash across the patient’s 
upper chest and arms. Her lung sounds are clear 
bilaterally. You do not elicit pain upon palpation of 
the chest and abdomen, and no bruising or other 
signs of trauma are evident. Her legs feel tense as you 
palpate them, and the patient moans again when you 
do. None of the medicine bottles on the table are 
empty. In fact they appear mostly full. Upon inspec-
tion, you note that the vomitus is mostly yellow in 
color and liquid in nature. 

 You obtain her vital signs: HR of 130, BP of 84/50, 
and RR of 26. ECG is a sinus tachycardia. SpO 2  ⫽ 
85% on high-fl ow oxygen, and ETCO 2  ⫽ 54 mm Hg. 
A glucometer reading shows a blood glucose level of 
90 mg/dL.   

  1. What diseases or illnesses do you suspect are 
causing Shari’s condition? 

 

 

 

    2. Are any of your original possibilities less likely 
with this information? 

 

 

 

     3. How would you manage Shari’s condition? 

 

 

 

 You prepare to insert a 16-gauge catheter into the 
patient’s left cubital fossa. As the needle penetrates 
the vein, she jerks her arm back. Blood sprays out of 
the catheter, splashing your right eye. You blink and 
close your eye instinctively.   

  4. What should you do next? 

  

 

 

Test Yourself

  1. You accidentally stuck yourself with a bloody 
needle. After washing the site, you should

    a. immediately seek the assistance of a physician.   

  b. ask about the infection status of the patient 
and report exposure if the patient has an infec-
tious disease.   

  c. report exposure to your supervisor and request 
the infection status of the source patient.   

  d. make sure you are up-to-date on your immu-
nizations and remain alert for symptoms.      

  2. What agents cause communicable diseases? 

 

  

    3. You are treating a patient with a skin rash. She 
mentions that she recently had a staph infection. 
You should be aware that she may be taking

    a. immunoglobulin.   

  b. antiviral medication.   

  c. antifungal medication.   

  d. antibiotic medication.      

  4. Why is the respiratory tract more prone to patho-
gen invasion than the skin? 

 

  

    5. Health-care providers must use universal precau-
tions

a. only during patient contact when the risk of 
exposure to bodily fl uids is high.   

b. only with patients who show signs of having 
an infectious disease.   

c. only with patients known to have an identifi ed 
infectious disease.   

d. with every patient, even those without symp-
toms of infectious disease.      

  6. Describe the correct method for removing gloves. 
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    7. List three instances in which a paramedic should 
practice social isolation. 

 

  

    8. Your HIV-positive patient slit his wrists. Upon 
arrival, you fi nd the patient coughing and spitting. 
What type of face masks should be used?

    a. N-95 class face mask for the paramedic and a 
surgical mask for the patient   

  b. Surgical masks for both the paramedic and the 
patient   

  c. N-95 class face masks for both the paramedic 
and the patient   

  d. N-95 class face mask for the paramedic and an 
oxygen mask for the patient      

  9. Which phases of infection are most likely to over-
lap?

    a. The incubation phase and the communicable 
phase   

  b. The incubation phase and the disease period   

  c. The latent period and the disease period   

  d. The latent period and the communicable phase      

  10. You are called to a 19-year-old college student who 
presents with sudden onset of a fever, headache, 
and stiff neck. How should you proceed? 

 

  

    11. How is the avian fl u (H5N1) transmitted?

 

  

     12. Your 63-year-old patient presents with a cluster of 
painless ulcerations on his chest and a “deep, 
gnawing pain” in his lower right leg. This is an 
example of

    a. secondary syphilis.   

  b. tertiary syphilis.   

  c. primary syphilis.   

  d. peripheral syphilis.      

  13. The childhood viruses chickenpox, mumps, mea-
sles, and rubella are all primarily spread

    a. by the oral route.   

  b. through indirect fecal contact.   

  c. through respiratory droplets.   

  d. parenterally.      

  14. List fi ve conditions that increase the risk of devel-
oping active tuberculosis. 

 

 

    15. As a paramedic, it is your responsibility to ensure 
that you stay up-to-date on such immunizations 
as

    a. diphtheria-pertussis-tetanus, hantavirus, and 
mononucleosis.   

  b. measles-mumps-rubella, Lyme disease, and 
infl uenza (annual immunizations).   

  c. measles-mumps-rubella, diphtheria-pertussis-
tetanus, and polio.   

  d. diphtheria-pertussis-tetanus, hepatitis C, and 
screening for tuberculosis.      

  16. List three national agencies involved in public 
health. 

 

 

 Scenario:   You are called to a 4-year-old boy who 
presents with low-grade fever, swollen lymph nodes, 
and a generalized rash.   

  17. You should suspect

    a. rubeola.   

  b. rubella.   

  c. pertussis.   

  d. mumps.      

  18. This case may present what additional public 
health risk?

    a. This virus may reactivate later in the patient’s 
life, causing painful pustules that are conta-
gious until scabbed over.   

  b. This patient has been contagious for 2–4 weeks 
and will continue to be contagious for another 
2 weeks.   

  c. If the boy’s mother is pregnant, the fetus could 
be at risk for deafness, blindness, and mental 
retardation.   

  d. If this patient infects the paramedic, she could 
be at risk for meningitis, pancreatitis, and 
deafness.      

 1 9. What are some of the differences between hepatitis 
A (HAV) and hepatitis C (HCV)? 

 

 



442 Part 4 Medical Issues

    20. In patients with liver disease, or who have had 
their spleen removed, which aspect of the immune 
system is impaired? 

 

 

Need to Know

 The following represent the Key Objectives of Chap-
ter 33:       

  1. Explain how paramedics can protect themselves, 
their patients, and their families from exposure to 
infectious disease. 

 Universal precautions means exactly that: If you 
assume that  any  patient has the potential to harbor 
and transmit a communicable disease, you will be 
more likely to use a minimum set of personal pro-
tective equipment such as latex or nitrile gloves 
and eyewear. Additional barrier devices such as 
gowns and masks should be used as the situation 
dictates. For example, you may be assessing a 
patient for a routine complaint, but as you begin 
to expose her you realize that she has head lice. 
You may need to stop your assessment and don a 
gown before continuing care. 
  Precautions go in both directions.  You  may be 
not feeling well! It will be important for you to 
reduce the chance of passing a communicable dis-
ease to your patients. You may need to wear a surgi-
cal mask, or better yet, use a sick day. And make sure 
you wash your hands after each patient contact! 
  Clean and disinfect your equipment and ambu-
lance routinely. Use cleaning solutions appropri-
ately and according to the manufacturer’s  directions. 
Remember to gross decontaminate the unit—sweep 
and mop the fl oor of any blood, dirt, and discarded 
medical items before disinfecting it. Cleaning the 
unit has the secondary effect of looking  professional 

to your next patient, which helps to instill confi -
dence in you.   

  2. Explain the importance of personal health history 
and immunization. 

 You should be clear about your own immunization 
history. As you know by now, there are several 
childhood diseases such as measles or mumps 
that, while uncomfortable, pose little risk to the 
pediatric patient. However, contracting those dis-
eases as an adult can cause great harm. If possible, 
minimize your exposure to these patients if you 
are not sure of your immunization status. 
  Consider the health and immunization status 
of your patient when a communicable disease 
process is a possible underlying cause of his or 
her presentation. Because many of the diseases 
discussed in this chapter can have signs that are 
subtle or that mimic more obvious conditions, we 
might assume that the patient is adequately 
immunized and not think about these diseases as 
possible culprits. Furthermore, understanding 
that your patient may be immunocompromised 
due to other disease states (such as cancer) may 
make you more acutely aware of potential patho-
genic causes.   

  3. Identify the infectious agents that have the poten-
tial for use as weapons of mass destruction 
(WMDs). 

 Pathogens that may be used for human-made 
events have high virulence ability and can survive  
outside the host body for some time. Smallpox, 
anthrax, and even botulism have been implicated 
as high-risk bioweapons. Although it is beyond the 
scope of this chapter to delve into these agents, 
you should become familiar with the signs and 
symptoms of their infectious states. Regardless of 
the actual disease, remember that your fi rst line of 
defense is awareness and universal precautions!  

   4. Explain the value of establishing relationships with 
public health offi ces in prevention, surveillance, 
and response to virulent outbreaks. 

 Having a fundamental understanding of public 
health principles can help you understand the 
implications of managing a sick and potentially 
contagious patient. Notifying the rest of the health-
care continuum and isolating the patient from the 
general population is as important as protecting 
yourself and the rest of the rescuers from becom-
ing infected. The local public health agency can 
be a great resource for information related to the 
diseases described in this chapter. In fact, EMS 
systems and public health agencies can work hand 
in hand in protecting the community’s health by 
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enhancing each other’s strengths. For example, 
EMS providers may realize that, in the course of 
24 hours, a certain part of the city is recording an 
increased number of service calls for people hav-
ing a rapid development of debilitating fl u-type 
symptoms. Receiving hospitals may not realize the 
increase of patients because patients are being dis-
tributed by the EMS system. However, EMS sys-
tem managers, following a predetermined proto-
col, could contact the local public health agency 
to initiate an investigation sooner than waiting for 
hospital notifi cation.     

 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Putting On and 
Removing Gloves

60 – DVD N/A

Handwashing 61 – DVD 61 – DVD

 Connections   

ᔢ The federal Centers for Disease Control and Pre-
vention (CDC) is “at the forefront of public 
health efforts to prevent and control infectious 
and chronic diseases, injuries, workplace hazards, 
disabilities, and environmental health threats.”1

Major releases of information about communi-
cable diseases often come through this agency. 
There is also a large amount of consumer-level 
information about diseases available through its 
website at  www.cdc.gov/ .   

 ᔢ Chapter 2, The Well-Being of the Paramedic, in 
the textbook has many ties to this chapter. Review 
the information about hygiene practices and 
 universal precautions to help keep you safe.   

 ᔢ The American Public Health Association (APHA), 
located in Washington, DC, “is the oldest and 
largest organization of public health profes-
sionals in the world, representing more than 
50,000 members from over 50 occupations of 
public health.”2 Its mission is to improve the 
overall health of the public at large. Various 
position papers and research fi ndings involving 
community-based medicine can be accessed at 
its website ( www.apha.org ).   

ᔢ The Agency for Toxic Substances and Disease 
Registry (ATSDR) is a federal public health 
agency whose aim is to “prevent harmful expo-
sures and diseases related to toxic substances.”3

Located within the CDC, the ATSDR website 
( www.atsdr.cdc.gov ) contains information about 
hazardous materials and their toxic effects.   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

ᔢ Whose Face Is Behind the Mask? A face mask or, 
worse, a non-rebreather oxygen mask on a patient 
will provide a poor barrier to airborne pathogens. 
If you are concerned about the potential for con-
tamination, mask yourself with the appropriate 
level of mask protection.   

ᔢ Stop That Vehicle!   The “vehicle” that can carry dis-
ease, that is.  Regularly clean common tools and 
items such as BP cuffs, stethoscope heads, ECG 
patient cables, commonly used grab handles in the 
ambulance, and so forth.     

The Drug Box

 There are no specifi c drugs related to this chapter con-
tent.     
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 Answers   

 Are You Ready?   

  1. With bodily fl uids on the scene, exposure concerns 
exist. Consider wearing a higher level of personal pro-
tective equipment, if you haven’t already put on masks 
and eyewear. Apply a painful stimulus to see if the 
patient responds. Then assess and manage her airway, 
breathing, and circulatory status. Are there any signs of 
trauma? Consider whether you might have to immobi-
lize the patient’s cervical spine. Meanwhile, someone 
should check to see if the acetaminophen bottle still 
contains any tablets or if it is empty. The same should 
be done for the cough suppressant.   
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  2. The beer, acetaminophen, and cough suppressant bottles 
may point to a possible ingestion or overdose. However, 
the medications may also indicate an infection issue. 
The emesis can point to either cause; regardless, there 
may be a dehydration state to manage. Incontinence of 
urine indicates a deep level of unconsciousness, possi-
bly caused by a generalized seizure.     

 Active Learning   

 1.

Examples Answer

AIDS d

Botulism a

Chickenpox d

Chlamydia a

Giardia c

Gonorrhea a

H. infl uenzae a

H5N1 d

Head lice c

Hepatitis B d

Meningococcus a

Pertussis a

Rabies d

Rocky Mountain Spotted Fever a

Rubeola d

Scabies b

Smallpox d

Staphylococcus a

Tetanus a

Thrush b

Tuberculosis a

              2.       

Communicable phase:

agent can spread from

one host to the next  

Virulence   Dose  

Route of entry  

Resistance   Infection

Start Here

Healthy patient

Disease period:

symptoms appear

Incubation phase:

period between initial

infection and onset of

symptoms  

Latent period:

agent present,

reproducing, no

symptoms

    3. a.  Cilia: Hairlike projections in upper respiratory tract 
move mucus up and out.   

b.  Diarrhea: Forces pathogen out of the body.   

c.   GI tract: Acids secreted here help to destroy the 
pathogens.   

d.   Infl ammatory response: Swelling due to fl uid buildup 
reduces blood fl ow out of the area, slowing the spread 
of the pathogen. Also brings in white blood cells.   

e.   Intestinal fl ora: Compete with pathogens for resources.   

f.  Mucus: Lines the respiratory tract and traps pathogens.   

g.  Skin: Physical barrier to pathogens   

h.  Stomach: Acids destroy many pathogens here.   

i.   Turbinates: Disrupt laminar airfl ow, causing patho-
gens to crash into mucus-lined walls of airway.     

Presentation Gloves
Protective 
Eyewear

Surgical 
Mask

N-95 
Mask Gown

Abdominal pain, emesis X X X

Abdominal pain, melena X

Active emesis, headache, photophobia X X X X

Bleeding profusely, combative X X X X

Confused, nauseous X X

Fever, chest pain, nonproductive cough X X

Fever, diarrhea   24 hours, no vomiting X

Generalized weakness, syncope X

Hemoptysis for 12 hours, diffi culty breathing X X X

 4.
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    5.  A: 6; B: 5; C: 4; D: 2; E: 1; G: 3     

 You Are There: Reality-Based Cases  

 Case 1   

  1. There are several possibilities to consider regarding the 
cause of Shari’s presentation. Alcohol or drug overdose 
should be considered. An infectious state is a real pos-
sibility due to the rash, vomiting, and possible fever. 
Could a seizure have caused the incontinence? Are there 
undiscovered signs of trauma?   

  2. A few of the fi ndings seem to reduce the likelihood of 
alcohol or drug overdose or hypoglycemia as causes of 
her altered mental status. She is retaining carbon diox-
ide and also not able to increase her oxygen saturation 
levels, which are signs of possible respiratory or, more 
precisely, ventilatory failure.   

  3. Shari’s condition is very serious. Even though she is ath-
letic, the altered mental status, tachypnea, and sustained 
tachycardia are all signs of stress on her body systems. Her 
blood pressure is low, as is her oxygen saturation. With 
evidence of profuse emesis, fl uid therapy is indicated. 
Breath sounds will need to be evaluated before volume is 
infused. Ventilations will need to be assisted with a bag-
mask in the hopes of improving gas exchange. The “rash” 
needs to be investigated, as several conditions could be 
causing it, such as sepsis or anaphylaxis.   

  4. After wishing that you had worn your protective eye-
glasses, have someone gain control of the bleeding IV 
site with gauze pads while you fi nd a way to rinse your 
eye as soon as possible. Using a bottle of saline in the 
ambulance may be effective if no source of running 
water is immediately available. Report this exposure to 
your supervisor as soon as possible. You may need 
 follow-up at a clinic or hospital for evaluation and pro-
phylactic treatment.      

 Test Yourself   

  1. c 

 Signifi cant contact is defi ned as any blood or other 
bodily fl uid coming into contact with the eyes, mouth, 
or mucus membrane, or through puncture wounds in 
the skin. Any paramedic who experiences a signifi cant 
contact should report it to the appropriate authorities. 
The United States Government passed the Ryan White 
Comprehensive AIDS Resources Emergency Act of 1990, 
which gives health-care workers the right to request the 
infection status of the source patient.   

  2. Communicable diseases are those diseases that are 
caused by living organisms, such as bacteria, viruses, 
fungi, and parasites. Those organisms that cause human 
disease are referred to as agents or pathogens.   

  3. d 

 Staph infections are caused by the staphylococcus 
 bacteria and would be treated with an antibiotic. Several 
types of antibiotic have been shown to cause sensitivity 
to sunlight and skin rashes.   

  4. The membranes that line the respiratory tract are more 
permeable than the skin. Furthermore, the environment 

within the respiratory tract is warm and moist, making 
it an ideal incubator.   

  5. d 

 Universal precautions must be used in all these 
 scenarios, but it is important to realize that universal 
precautions must be used for every patient contact. You 
must get in the habit of treating every patient as if they 
have an infectious disease so that you never put yourself 
at risk.   

  6. Gloves should be removed after the contact with the 
patient has been concluded or after the procedure if the 
gloves have become contaminated. The proper method 
of removing gloves involves using one gloved hand to 
grab the palm of the other glove, pulling it off the hand, 
and turning it inside out at the same time. Then, the 
fi ngers of the bare hand are slid under the cuff of the 
glove still being worn, lifting it off the hand, and turning 
it inside out. This method prevents contact with the 
external, contaminated surface of the gloves. Both gloves 
are immediately thrown into an appropriate container.   

  7. The practice of staying home from work when ill to 
prevent the spread to others is called social isolation. 
You should avoid work when you have diarrhea, a 
draining wound or wet lesions (you may return to work 
when the lesions are crusted over), jaundice, infectious 
mononucleosis, scabies or lice, strep throat (you may 
return to work when you have been treated with anti-
biotics for 24 hours), or if you have a cold. If you must 
go to work when you have a cold, wear a mask.   

  8. d 

 Face masks should be worn to prevent exposure to an 
airborne infection. As a rule, the paramedic should wear 
a mask whenever the patient is coughing. It is also sen-
sible to place a mask on the patient to protect others. 
Masks are classifi ed by the amount of protection they 
confer. Particulate fi lters such as the N-95 class of face 
masks should be worn to protect against respiratory 
pathogens such as tuberculosis. Because of the high 
prevalence of tuberculosis in patients with AIDS, all 
patients with a cough should have a mask placed. Since 
this patient has probably sustained serious blood loss 
from his self-infl icted wounds, an oxygen mask would 
provide treatment for possible hemorrhagic shock and 
protect the health-care providers from infectious 
 disease.   

  9. a 

 A latent period occurs when the infectious agent is pres-
ent and reproducing but causes no signs or symptoms. 
During the latent period, the agent generally cannot be 
transmitted to another host. The communicable phase is 
that period during which the infectious agent can be 
spread to another host. Note that not all diseases are com-
municable, and symptoms may or may not occur during 
this phase. The incubation phase is the time period 
between initial infection and the onset of symptoms. The 
disease period begins with the onset of symptoms.   

  10. This is a classic presentation of meningococcal meningitis. 
You should wear a face mask and shield, and special 
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care should be paid to body substance isolation. Pay 
particular attention to the patient’s fl uid status, and 
notify the receiving facility of “a suspected case of 
 meningitis” before arrival.   

  11. H5N1 is a virus that is transmitted to humans through 
close contact with birds, probably through their saliva, 
nasal secretions, feces, and blood. 

   The greatest fear regarding H5N1 is that the virus will 
mutate and allow effi cient person-to-person transmission. 
To date, no person-to-person infection has been  defi nitively 
proven, but some possible cases have been documented. 
Thus, the use of respiratory protection by the EMS crew 
is paramount when treating a possible case of H5N1.   

  12. b 

 Tertiary syphilis is characterized by skin lesions, cardio-
vascular complications, and neurological disorders. The 
signs and symptoms of tertiary syphilis may present 
several decades after secondary syphilis. The classic 
skin lesion of tertiary syphilis is called the gumma. 
These are large, painless ulcerations that occur on the 
skin. Gummas can also occur on bone, causing deep, 
gnawing pain.   

  13. c 

 All these viruses are spread through respiratory droplets, 
and suspected cases indicate the use of face masks.   

  14. Factors that contribute to an increased risk of  tuberculosis 
(TB) include HIV infection, immigration from countries 
where TB is endemic, living in cramped quarters with 
infected individuals (including homeless shelters), sub-
stance abuse, diabetes, low body weight, and immuno-
defi ciency from prolonged corticosteroid use, cancer, or 
end-stage renal disease.   

  15. c 

 Check with your physician about your status in terms of 
screening for tuberculosis (PPD or chest X-ray), measles-
mumps-rubella (MMR), hepatitis B, hepatitis A (if required 
by your agency), diphtheria-pertussis-tetanus (DPT), polio, 
chickenpox, infl uenza (annual immunizations), and rabies 
(if appropriate to your risk). There is no vaccine for Lyme 
disease, hantavirus, HCV, or mononucleosis (EBV).   

  16. National agencies involved in public health include the 
Department of Defense, Federal Emergency Management 
Agency (FEMA), National Fire Protection Association 
(NFPA), U.S. Fire Protection Administration, Interna-
tional Association of Firefi ghters (IAFF), Occupational 
Health and Safety Administration (OSHA), Centers for 
Disease Control and Prevention (CDC), and National 
Institute for Occupational Safety and Health (NIOSH).   

  17. b 

 Rubella is caused by the rubella virus and is also called 
German measles because it was fi rst reported in Ger-
many. The virus is spread through respiratory droplets 
and has an incubation period of 2 weeks. Symptoms 
include low-grade fever, swollen lymph nodes, and a 
generalized rash.   

  18. c 

 Symptoms of rubella include low-grade fever, swollen 
lymph nodes, and a generalized rash. Patients are 
 contagious from one week before the onset of rash to 
one week after the rash has resolved. Symptoms usually 
last 3 days, and the disease is without complications. If 
a pregnant woman is infected with rubella, however, it 
can be passed through the placenta, causing congenital 
rubella syndrome in the fetus. This syndrome can be 
devastating, causing deafness, blindness, mental retar-
dation, and occasionally death. Infants with congenital 
rubella syndrome may be contagious for up to 1 year 
after birth. Mumps, not rubella, can create complica-
tions in adults like meningitis, infl ammation of the 
 testicles with subsequent sterility, pancreatitis, and deaf-
ness. Chickenpox, not rubella, may be reactivated later 
in life as zoster (also called shingles), which causes pain-
ful pustules that are contagious until scabbed over.   

  19. Hepatitis A accounts for nearly half of all hepatitis cases 
each year, as opposed to HCV, which accounts for only 
15%. HAV is transmitted via the oral-fecal route, while 
HCV transmission occurs through the parenteral route. 
There is a vaccine for HAV, but no vaccine exists for HCV. 
There is no chronic hepatitis associated with HAV, whereas 
chronic hepatitis occurs in 55%–85% of  persons infected 
with HCV, regardless of the presence of acute hepatitis. 

 Of those patients with chronic hepatitis from HCV, 70% 
will develop chronic liver failure, and 1%–5% will die 
as a result of their disease. Because of the lack of  vaccine 
and the risk of development of chronic disease, health-
care workers should be especially wary of  contracting 
HCV, despite the fact that HAV is more  common.   

  20. The reticuloendothelial system 

 The reticuloendothelial system (RES) is the collection 
of white blood cells found outside the bloodstream, 
namely, in the liver, spleen, lungs, lymph nodes, bone 
marrow, and intestines. These white blood cells help to 
clear the blood of any debris that results from fi ghting 
an infection. This system also stores T cells and B cells 
when they are not active in an immune response. 
Patients with liver disease or who have had their spleen 
removed are less capable of clearing an infection and 
are therefore more prone to prolonged infection.                           
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 Gastroenterology  

Are You Ready?
 At 0800 hrs you and your partner are called to the 
local gym. Once inside, you are led to the aerobics 
room, where a young woman is sitting on a bench in 
front of the window. She appears to be uncomfortable.  
The woman tells you that she has not been feeling 
well since last night, but she thought that she would 
come and take an aerobics class to see if that would 
make her feel better. She states that she had to leave 
the class early because she started to experience 
abdominal pain.

    1. Based on the information that you have obtained 
thus far, what is your general impression of the 
patient, and what might be causing her pain?  

  

Your partner obtains a baseline set of vital signs as you 
gather a history from the patient and begin your physical 
examination. The patient, Sarah Pierce, is a 26-year-old 
female who has no prior medical history. She denies any 
history of pelvic infl ammatory disease (PID), ectopic 
pregnancy,  endometriosis, ovarian cysts, or therapeutic 
abortion. She takes oral contraceptives and has been 
compliant with her medications. She has no known 
allergies to medications. Sarah states that her symptoms 
started while she was reading before she went to sleep. 
The only thing that she can do to make the pain feel 
better is to sit perfectly still. Sarah states that the pain is 
intermittent. She has diffi culty describing the pain, but 
she states that it is in the area surrounding her navel. 
There is no apparent radiation of the pain. Sarah also has 
diffi culty rating the severity of the pain because she states 
that it has varied in intensity over the past 8–10 hours. 

 Sarah doesn’t think that she has eaten anything 
that may have given her food poisoning. Her last men-
strual period was almost 6 weeks ago, but she states 
that she has very irregular menses. She believes that 
it is unlikely that she is pregnant. She is sexually 
active and denies vaginal bleeding or vaginal dis-
charge. She doesn’t smoke or drink alcohol and denies 
the use of recreational drugs. 

 Sarah states that, in addition to the discomfort in 
her abdomen, she is feeling nauseated, and that she 
has chills. She denies diarrhea or vomiting. No pain, 
burning, or urgency is associated with urination, and 
she has no changes when you test orthostatic vital 
signs. When you examine her abdomen, you notice no 
distention, pulsating masses, or trauma. She has active 
bowel sounds upon auscultation, and general discom-
fort and guarding to her periumbilical region. The 
pain increases on palpation and movement. During 
your examination of her abdomen she states that there 



448 Part 4 Medical Issues

  2.  Abdominal Examination Exercise      

 Practice makes perfect. This is especially true for 
the practice of physical examination and, in this 
case, abdominal examination. Find a partner and 
place him or her in the appropriate position for an 
abdominal examination. In the appropriate order 
(see the Need to Know section later in this chapter), 
inspect, palpate, and percuss your partner’s abdo-
men. Follow the sequence and look, listen, and feel 
for the items listed in the Need to Know section. 
  Try this examination on several different people 
and compare the differences that you fi nd in people 
with different body types, genders, and so forth. 
Keep in mind that, even though this is practice, pro-
fessionalism needs to be observed at all times. Take 
into consideration the individual’s modesty and 
accommodate any request to maintain privacy. 
  If you have the opportunity to practice the 
abdominal examination in the presence of an 
experienced practitioner, ask for any tricks of the 
trade based on the practitioner’s experiences.      

  3.  Digestive Tract  

 Trace a bite of food through the GI tract. Using 
the following terms, identify the structures in 
  Figure 34-1  and describe their basic function, 
when applicable.  

    • Anus   

 • Appendix   

 • Ascending colon   

 • Cecum   

 • Descending colon   

 • Duodenum   

 • Esophagus   

 • Gall bladder   

 • Ileum   

 • Jejunum   

 • Large intestine   

 • Liver   

is rebound tenderness to the right lower quadrant of 
her abdomen and that there is sharp pain to that 
region.   

  2. Based on the information that you have obtained 
in the history and physical examination, what is 
the most likely cause of Sarah’s abdominal pain? 

 

 

 

    3. Based on your answer to question 3, will your 
treatment for this condition differ from the treat-
ment for a patient suffering from an ectopic preg-
nancy? 

 

 

 

      4. Using the description of different types of pain 
described in the Need to Know section of this 
chapter, what type of pain is Sarah experiencing?

 

 

 

Active Learning

  Anatomy Review       

ca

b d

  1.   Name the four abdominal quadrants, and list at 
least two structures located in each one.

    a. 

  b. 

  c. 

  d. 
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FIGURE 34-1 

 • Mouth   

 • Pancreas   

 • Rectum   

 • Salivary glands   

 • Sigmoid colon   

 • Small intestine   

 • Stomach   

 • Transverse colon     

  a. 

  b. 

  c. 

  d. 

  e. 

  f. 

  g. 

  h. 

  i. 

  j. 

  k. 

  l. 

  m. 

  n. 

  o. 

  p. 

  q. 

  r. 

  s. 

  t. 

You Are There: Reality-Based Cases

 Case 1     

g

f

n

m

h

(b)



450 Part 4 Medical Issues

 Molly woke up feeling awful. She and Fred had 
partied hard the night before, and Molly was paying the 
price. She had a throbbing headache and felt dizzy and 
nauseated. Molly stumbled out of bed and into her 
bathroom, where she searched for some Alka-Seltzer. 
Fred came into the bathroom and turned on the shower. 
“I’m going to be late again if I don’t hurry up,” he said 
to Molly as he stepped into the shower. Molly didn’t 
reply—she just walked out of the bathroom and headed 
into the living room. Fred emerged from the bedroom 
less than 10 minutes later, fully dressed and frantically 
heading toward the door. When he entered the hallway, 
he found Molly sprawled out on the fl oor. He ran to 
her and tried to wake her, but she wouldn’t respond. 

 Fred called 9-1-1 for help. He explained to the 
operator that he had tried to wake Molly, but she would 
not respond. She appeared to be breathing. The dis-
patcher instructed Fred to turn her onto her side so 
that her airway would be protected in case she vom-
ited. This is the position that you fi nd Molly in when 
you and the local fi re crew arrive on the scene. You 
have the engine offi cer take Fred into the living room, 
and you and your partner begin to assess Molly.   

  1. Based on the information that has been presented 
thus far, what is your general impression of Molly’s 
condition? 

  

 

    

  2. What is your initial priority in caring for Molly? 

  

 

    

  3. What additional information do you need to obtain 
to help determine an appropriate treatment plan? 

  

 

  

 During the primary and secondary surveys, you 
obtain the following information: Molly is a 38-year-
old female whom Fred describes as a “functional 
alcoholic.” She is unconscious and responds to deep 
painful stimuli by moaning. She and Fred drank 
heavily last night. Molly appears to have a patent 
airway, breathing 10 times a minute with adequate 
tidal volume, and clear, equal breath sounds bilater-
ally. She has faint, rapid (124 beats per minute) 
radial pulses and cool, pale, and slightly moist skin. 
Her blood pressure is 90/68, and her ECG is as shown 
in Figure 34-2.     

 Molly has a room air oxygen saturation of 90% 
and a blood glucose level of 70 mg/dL. Her pupils 
are equal at 4 mm and react sluggishly to light, and 
there is no apparent external trauma noted on the 
secondary survey. Her abdomen is slightly dis-
tended. Fred tells you that Molly had been informed 
by her physician that she had something wrong with 
her liver. In a series of some routine blood tests, her 
liver panel appeared abnormal. Molly never fol-
lowed up with the doctor in regards to the test. Fred 
states that Molly has no other medical problems, 
takes no medications, and doesn’t believe that she 
has any allergies to any medications. She has had 
no recent illnesses (e.g., fever, emesis, diarrhea, 
cough, or congestion).   

  4. Based on the information that you have at this 
point in time, what are your priorities for treat-
ment? 

  

 

    

  5. Do you currently have any concerns about Molly’s 
condition? 

  

 

  

FIGURE 34-2 
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 Your partner places Molly on a non-rebreather 
mask at 15 liters per minute as you establish an IV at-
tached to a crystalloid (isotonic) IV solution. You 
administer a 250-mL fl uid bolus, and your partner 
administers a 50% dextrose IV push. When you reas-
sess Molly following these interventions, you note that 
there is no change to her airway and breathing, 
although her oxygen saturation has improved to 98%. 
Her heart rate has slowed to 110 beats per minute, and 
her blood pressure is 92/70. A repeat blood glucose 
measurement approximately 5 minutes after the 
administration of the 50% dextrose is 120 mg/dL, and 
Molly starts to move around and speak. You assess her 
level of consciousness. Molly opens her eyes wide 
with a look of horror on her face, attempts to sit up, 
and suddenly vomits a copious amount of bright red 
blood into her oxygen mask. You and your partner 
both reach for Molly in an attempt to remove the 
blood-fi lled mask and protect Molly’s airway. Just as 
quickly as she tried to sit up, Molly falls back, landing 
on the carpeted fl oor. Working in synchrony, your 
partner pulls off the oxygen mask, and you quickly 
turn Molly on her side as blood continues to fl ow out 
of her mouth. Molly appears to be unconscious.   

  6. What is your top priority now? 

  

 

    

  7. How will you proceed? 

  

 

    

  8. What is the most likely cause of the bleeding? 

  

 

    

  9. What is the defi nitive care for Molly? 

  

 

    

  10. What is a likely cause of hypoglycemia in this 
situation? 

  

 

       

Test Yourself

  1. Any bleeding that occurs above the 
is considered upper gastrointestinal bleeding.   

  2. Elderly patients have an increased risk of

    a. diverticulitis.   

  b. pancreatitis.   

  c. appendicitis.   

  d. peritonitis.      

  3. What are the four primary life-threatening condi-
tions that frequently cause a patient to present 
with abdominal pain? 

  

     

  4. Patients with peritonitis will often rock back and 
forth or move about, searching for a comfortable 
position.

   True   

 False      

  5. Pain in the shoulder or neck may indicate injury 
or illness in the upper abdomen.

   True   

 False      

  6. List all six parts of the large intestine. 

  

     

  7. Although local protocols vary, the administration 
of narcotic analgesics to patients with abdominal 
pain is advisable.

   True   

 False      

  8. Why is the swallowing of a button battery a life-
threatening situation? 

  

     

  9. Chest pain resulting from an esophageal condition 
may worsen if the patient is given medications 
such as nitroglycerin, oxygen, or other medica-
tions frequently used to treat cardiac chest pain.

   True   

 False      

  10. Your 72-year-old female patient is complaining of 
sudden-onset, upper abdominal pain. She is alert 
and oriented, and her vital signs are BP of 115/75, 
HR of 70, and RR of 22. Your initial assessment 



452 Part 4 Medical Issues

reveals no other abnormal fi ndings. Which of the 
following conditions should you consider fi rst?

    a. Cholecystitis   

  b. Peptic ulcer   

  c. Hiatal hernia   

  d. Abdominal aortic aneurysm      

  11. The stretching of pain fi bers located in the walls 
of the hollow organs and capsules of the solid 
organs of the abdomen causes

    a. visceral abdominal pain.   

  b. somatic abdominal pain.   

  c. referred abdominal pain.   

  d. parietal pain.      

  12. Which of the following cases is of greatest 
concern?

    a. A 25-year-old man complaining of dull, peri-
umbilical pain that was followed by vomiting   

  b. A 34-year-old woman complaining of intermit-
tent lower abdominal pain   

  c. A 74-year-old woman complaining of abdomi-
nal discomfort and hard stools during the past 
2 days   

  d. A 43-year-old man with a history of ulcers 
complaining of recurring pain      

  13. Which of the following patients is  most  at risk for 
esophageal varices?

    a. A 65-year-old man with hypertension   

  b. A 39-year-old woman with gastroesophageal 
refl ux   

  c. A 41-year-old woman with a history of chronic 
alcohol use   

  d. A 22-year-old man with a duodenal ulcer      

  14. Patients with mesenteric ischemia usually present 
with mild pain, hypotension, and bradycardia.

   True   

 False      

  15. A man called 9-1-1 when his girlfriend experi-
enced a brief episode of syncope. The 25-year-old 
woman is now alert and oriented. She is com-
plaining of lower abdominal pain and appears 
pale. What condition should you immediately sus-
pect as the cause of this woman’s symptoms? 

  

     

  16. Concerned parents called 9-1-1 because their 
2-year-old daughter will “not stop crying.” Her 
father thinks that she might have a “stomachache” 
after eating a bowl of ice cream. The child does not 

answer your questions. How might you determine 
whether she is suffering from abdominal pain? 

  

     

  17. When a patient’s cystic duct is obstructed by a gall- 
stone, it is likely to result in

    a. hepatitis.   

  b. cholecystitis.   

  c. ascites.   

  d. gastroenteritis.      

  18. You are called to the home of a 76-year-old woman 
who has been having diarrhea all morning. She 
describes the feces as dark, almost black, with an 
appearance like coffee grounds. She is alert and 
oriented. Her vital signs are BP of 130/85, HR 
of 72, and RR of 18; her skin is pink, warm, and 
dry. How should you treat this patient?

    a. Ensure that the patient is adequately hydrated 
and recommend that she make an appoint-
ment with her doctor.   

  b. Maintain the patient’s ABCs, obtain IV access, 
and transport emergently.   

  c. Administer an antidiarrheal medication.   

  d. Obtain a detailed history and perform a 
 thorough physical exam before making any 
further treatment decisions.      

  19. When performing a physical exam on a patient 
with abdominal pain, how should the patient be 
positioned? 

  

     

  20. When a patient has peritonitis, she has an infl amed

    a. gall bladder.   

  b. pancreas.   

  c. peritoneum.   

  d. liver.      

  21. A 75-year-old man calls you because he has had 
diarrhea. He describes the feces as normal in color, 
but “loose and watery.” Other than mild abdomi-
nal discomfort, the man has no other complaints. 
Your assessment reveals no abnormal fi ndings, 
and you see no evidence of dehydration. The 
patient wants to be transported to the emergency 
room. You should

    a. manage the patient’s ABCs, administer fl uid 
therapy, and transport the patient emergently.   

  b. explain that his condition is not serious and 
advise him to seek medical attention if his 
symptoms worsen or continue for more than 
24 hours.   
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  c. administer an antidiarrheal medication and 
tell the patient to drink plenty of fl uids.   

  d. transport the patient nonemergently.      

  22. Explain why pediatric patients with foreign body 
esophageal obstructions are more likely to experi-
ence airway complications than adult patients. 

  

     

  23. Jaundice is an indication of possible illness affect-
ing the .   

  24. A patient complaining of localized abdominal pain 
experiences no increased discomfort when you 
palpate the area, but as you are pulling your hand 
away, the patient visibly winces. This is an exam-
ple of

    a. referred pain.   

  b. abdominal tenderness.   

  c. rebound tenderness.   

  d. guarding.      

  25. If your patient is experiencing nausea and vomit-
ing, you should suspect gastroenteritis.

   True   

 False      

  26. Your 18-year-old female patient was a belted pas-
senger in a car that was rear-ended at low speed. 
The driver and the other two passengers are 
 uninjured. Your patient is pale, tachypneic, and 
complains of abdominal pain. During your assess-
ment, you learn that the patient had just eaten a 
cheeseburger and fries, takes amitriptyline (a tri-
cyclic antidepressant), and is recovering from 
mononucleosis. What should you suspect?

    a. Appendicitis   

  b. Cholecystitis   

  c. Ruptured spleen   

  d. Toxic drug reaction    

 Scenario:   A 16-year-old boy began experiencing 
abdominal pain a few hours ago. Originally, he was 
experiencing intermittent periumbilical pain, but 
now (a few hours after his symptoms began) the pain 
is constant, sharp, and located in the lower right 
quadrant. You note guarding when you palpate the 
lower right quadrant.   

  27. His pain was originally , and now 
it has become .

    a. referred/somatic   

  b. visceral/referred   

  c. visceral/somatic   

  d. somatic/referred      

  28. You should suspect

    a. kidney stones.   

  b. pancreatitis.   

  c. appendicitis.   

  d. bowel obstruction.    

 Scenario:   Your 28-year-old patient is recovering 
from an appendectomy. He has been suffering from 
 cramping periumbilical pain that began approxi-
mately 6 hours ago and has grown progressively 
worse. He called 9-1-1 because he has been vomiting 
for the past 2 hours. He says that he has been unable 
to eat or drink anything since his symptoms began 
and describes his emesis as watery and colorless. His 
vital signs appear normal. You note abdominal dis-
tention during the physical exam.   

  29. What is the most likely cause of the patient’s 
symptoms?

    a. Upper gastrointestinal bleeding   

  b. Lower gastrointestinal bleeding   

  c. Bowel obstruction   

  d. Peritonitis      

  30. How should you treat this patient?

    a. Maintain the patient’s ABCs, administer fl uid 
therapy, and transport.   

  b. Administer an antiemetic and ask the patient 
to call 9-1-1 again if his symptoms do not 
abate.   

  c. Maintain the patient’s ABCs, obtain IV access, 
administer vasopressin, and transport emer-
gently.   

  d. Maintain the patient’s ABCs, administer oxygen, 
and transport emergently.        

Need to Know

  Gastroenterology literally means “the study of the 
gastrointestinal (GI) tract.” This means that it covers 
all the structures and associated problems from the 
mouth to the anus. There is a spectrum of possible 
problems and complaints associated with the GI 
tract, from gas pain to life-threatening bleeding, and 
many problems in between. There are a number of 
problems that present with GI complaints that are 
not specifi c to the GI tract at all (perhaps the most 
serious being myocardial infarction) and, in turn, 
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there are GI-specifi c problems that may not present 
with abdominal complaints (e.g., cholecystitis, can 
present with shoulder pain). It is imperative 
that paramedics keep an open mind and a high 
index of suspicion while treating patients with 
GI complaints. 
  The following represent the Key Objectives of 
Chapter 34:

    1. Explain the relationship between abdominal pain 
and myocardial infarction. 

 The causes of abdominal complaints are not always 
related to pathology in the gastrointestinal tract. 
Myocardial infarction is likely the most serious of 
these possible causes and should be considered 
whenever a patient has vague complaints of 
 nausea, vomiting, pain, or discomfort in the upper 
abdominal region—especially when the patient 
has a  cardiac history and no GI problems, or when 
the patient fi ts into a category of individuals who 
are prone to atypical presentations of cardiac 
 ischemia (e.g., women, the elderly, diabetics, and 
smokers). Keeping these possibilities in mind 
when assessing and treating patients with these 
types of complaints will prevent time wasted treat-
ing GI symptoms in a patient suffering from a car-
diac problem.  

  2. Identify four key life-threatening conditions that 
the paramedic should detect during the initial 
assessment of a patient with GI complaints. 

Gastrointestinal problems may or may not be asso-
ciated with abdominal pain. When abdominal pain 
is present, it can be diffi cult to assess and treat. 
Part of the reason for the complexity in assessing 
and treating abdominal pain is that there are a 
number of different types of organs located within 
the abdominal cavity. There are gastrointestinal 
organs, circulatory vessels, genitourinary organs, 
and reproductive organs located within the abdom-
inal cavity. Abdominal pain can be a potential 
symptom for the following four key life-threatening 
conditions:

   a.  Abdominal aortic aneurysm (AAA).  A dilation 
of the abdominal aorta that is associated with 
leaking or rupture. Patients with an AAA can 
present with hypotension, abdominal and/or 
back pain, and a pulsatile abdominal mass. 
However, these classic signs and symptoms 
will not always be present; patients can be 
 normotensive and without obvious pulsatile 
masses, and some patients can present without 
pain. Unequal femoral pulses are sometimes 
associated with AAA, but this fi nding cannot 
be relied upon as a diagnostic feature as it is 
not a condition found in all AAA patients.   

  b.  Ruptured spleen.  A condition that is typically 
associated with abdominal trauma but can also 
be seen in patients who have recently suffered 
from mononucleosis. They can develop spleno-
megaly that can result in splenic rupture.   

  c.  Ruptured ectopic pregnancy.  A condition that 
results in the implantation of a fertilized egg 
outside of the uterine cavity (typically in a 
 fallopian tube). The potentially life-threatening 
condition of a ruptured ectopic pregnancy 
occurs as the developing fertilized egg grows 
and stretches the walls of the fallopian tube to 
the point that it ruptures, resulting in severe 
bleeding. A paramedic evaluating any woman 
of childbearing age with a complaint of 
 abdominal pain should consider the possibility 
of an ectopic pregnancy.   

  d.  Gastrointestinal bleeding.  Because blood is an 
irritant to the different organs located within 
the abdominal cavity, bleeding into the abdom-
inal cavity often causes a generalized pain that 
is referred to as  hemorrhagic abdominal pain.   

  3. List possible sources of GI bleeds. 

 Potential sources of gastrointestinal bleeding 
include: 

  • Boerhaave’s syndrome   

 • Mallory-Weiss syndrome   

 • Tracheoesophageal fi stula   

 • Esophageal varices   

 • Pancreatitis   

 • Peritonitis  

• Peptic ulcer perforation       

GI bleeding can manifest itself as: 

   • Hematemesis—blood in vomit   

 • Hematochezia—free blood in stool   

 • Melena—tarry processed blood in stool   

 • Rectal bleeding—bright red blood from rec-
tum   

 • Hemoptysis—coughing up blood   

  4. Describe the characteristics of the three types of 
abdominal pain that are most commonly encoun-
tered.

    a.  Visceral pain.  Caused by stretching of the  visceral 
pain fi bers located in the walls of hollow organs 
(e.g., gall bladder) and in the capsules of solid 
organs (e.g., liver, spleen, and kidney). The pain 
is often felt in the midline of the abdomen and 
tends to be diffuse (diffi cult to pinpoint), inter-
mittent, dull, or cramping and increases in sever-
ity over time. Patients experiencing visceral pain 
tend to fi nd it diffi cult to sit still and frequently 
complain of nausea and vomiting.   
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  b. Somatic (parietal) pain.  Caused by irritation of 
the fi bers that innervate the parietal peritoneum 
or abdominal wall and tend to produce more 
localized pain. Somatic pain is frequently 
described as constant, sharp, and aggravated by 
any movement.   

  c. Referred pain.  Felt at a location away from the 
source of the pain and typically referred to as 
intense. Nerve segments that overlap and pro-
vide sensation to two or more areas can lead 
to pain originating in the abdomen but sensed 
at an extra-abdominal site (e.g., pain resulting 
from pathology in the upper abdominal 
regions, near the diaphragm, can stimulate 
nerve fi bers that indicate pain in the shoulder 
or neck).     

  5. Describe the different aspects of, and the sequence 
of, an abdominal examination (also see Skill 
Sheet 36, Abdominal Assessment).     

Optimally, the examination of the abdomen 
should take place with the patient in a supine 
position with the knees slightly bent. The exam-
ination of the abdomen can include inspection, 
palpation, auscultation, and percussion. Inspec-
tion and palpation are the minimum standard for 
the paramedic’s examination of the abdomen, 
and auscultation and percussion practices vary 
considerably depending on local philosophy and 
training.

   • Inspection involves visualizing the abdomen 
for any distention, masses, scars, discolor-
ation, bruising, or trauma. Because inspection 
does not require manipulation of the abdo-
men, it is frequently the fi rst step in the exam-
ination process.   

 • If auscultation of the abdomen is included in 
your scope of practice, then it should take 
place early in the examination process and 

before palpation or percussion, as these two 
procedures can decrease bowel activity and 
therefore bowel sounds. There is little infor-
mation gained from the auscultation of bowel 
sounds. Absent bowel sounds can indicate 
injury or disease, but this is not always a reli-
able indicator. Auscultation of the abdomen 
requires a quiet environment and can take sev-
eral minutes to properly perform.   

 • Palpation is performed using the fi ngertips in 
a location furthest from any complaints of 
pain or discomfort. Palpation should be per-
formed over each of the four abdominal quad-
rants in a smooth and coordinated manner. 
During the palpation portion of the abdominal 
examination, look for abdominal tenderness, 
guarding, rebound tenderness, abdominal 
masses, an enlarged liver, and an enlarged 
spleen.   

 • Percussion   can be performed in all the 
abdominal quadrants and can be helpful in 
detecting the presence of blood or other 
fluid in the abdominal cavity by producing 
a dull sound rather than the tympanic sound 
that is typically heard over gas-filled 
 intestines. The presence of dullness upon 
percussion of the abdomen is not conclusive 
for blood or even fluid in the abdomen. Per-
cussion of the abdomen is not typically uti-
lized in the  prehospital setting due to a 
noisy environment.    

  The assessment of vital signs is also important, 
as the results give us an idea of the patient’s hemo-
dynamic status and a baseline from which to com-
pare. Orthostatic vital signs can be an indicator of 
blood or fl uid loss (see Skill Sheet 29, Orthostatic 
Vital Signs).   

  6. List the appropriate elements of a history for a 
patient with abdominal pain. 

 Beyond the standard OPQRST of the complaint 
and SAMPLE  history, additional pertinent ques-
tions may include:

   • Are there any associated symptoms (nausea, 
vomiting, diarrhea, diffi culty breathing, or 
chest pain)?   

 • Has the patient ever had a similar pain? If so, 
was he or she seen by a physician for the 
pain? If so, what was the diagnosis and what 
was the treatment (medication, hospitaliza-
tion, surgery, etc.)?   

 • Is the pain constant or intermittent?   

 • Is the patient taking steroids or antibiotics? 
Both have the ability to mask infections and 
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could be a clue to the cause of the abdominal 
pain.   

 • Women of childbearing age need to be asked 
about sexual activity or simply the chance of 
being pregnant but should not be asked in 
front of family or friends of the patient. A less 
direct way to determine the possibility of preg-
nancy is to ask the date of the patient’s last 
menstrual period.   

 • The astute paramedic will ask questions 
regarding cardiac risk factors and symp-
toms.      

  7. Discuss the determination of differential diagnosis 
and treatment of patients with abdominal pain. 

 The determination of the cause of abdominal 
pain is diffi cult, if not impossible, to make in the 
prehospital setting. Abdominal pain and the 
severity of the pain that a patient experiences is 
not directly correlated to the criticality of the 
patient’s condition. It is important for the para-
medic to assume that the cause of the pain is 
potentially life threatening until proven other-
wise. A treatment plan based on this approach 
will include a hospital destination capable of 
caring for this type of patient, IV access, fl uid 
resuscitation (if the patient presents with signs 
and symptoms of hypoperfusion or shock), and 
pain control (based on local protocols). The 
defi nitive treatment for patients presenting with 
abdominal pain may include surgery or transfu-
sion of blood products; as such, patients should 
be transported to a facility capable of providing 
these services as soon as possible.      

Connections

         Chapter 13, Shock Overview, in the textbook 
includes more information on hypovolemic 
shock.   

 Chapter 29, Cardiology, in the textbook includes 
more information regarding abdominal com-
plaints associated with myocardial infarction.   

 See Chapter 41, Obstetrics and Gynecology, in 
the textbook for more information on ectopic 
pregnancies.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Differential Diagnosis  Keep in mind that it is 
very diffi cult to determine an accurate differential 
diagnosis for a patient with abdominal pain in the 
prehospital setting. Determination of the exact 
cause of abdominal pain is not nearly as impor-
tant as being able to recognize the signs and 
symptoms of a patient who has a life-threatening 
condition. Abdominal complaints do not always 
have an abdominal origin, and patients experienc-
ing conditions such as myocardial infarction can 
have vague abdominal complaints without any 
classic cardiac complaints. Rather than stay on 
scene and attempt to diagnose what physicians 
with sophisticated diagnostic equipment can have 
diffi culty diagnosing, time is far better spent 

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:       

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Evacuation of Gastric Contents 24 – DVD 24 – DVD

Orthostatic Vital Signs 29 – DVD 29 – DVD

Abdominal Assessment 36 – DVD N/A

Oral Drug Administration 57 – DVD N/A

MAST/PASG Application 81 – DVD N/A
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attempting to, for example, stabilize a hypoten-
sive patient with a GI bleed en route to a facility 
capable of providing appropriate care.     

Gettin’ Buggy with It When questioning a patient 
about a GI-based complaint, ask about any recent 
out-of-country travel. It would be reasonable to 
suspect a parasitic infection as a possible cause of 
the complaint.

The Drug Box

0.9% Sodium chloride solution:  An isotonic crystal-
loid solution used for volume replacement as the 
result of fl uid or blood loss from the GI tract. 

Lactated Ringer’s solution:  An isotonic crystalloid 
solution used for volume replacement as the result of 
fl uid or blood loss from the GI tract.

Promethazine: A phenothiazine that reduces the sen-
sation of nausea and emesis (antiemetic) .   

 Answers   

 Are You Ready?   

  1. Based on the minimal information that you have 
obtained thus far, the patient should be considered crit-
ical until proven otherwise. There could be a number 
of different causes for her abdominal pain, but because 
she is a woman of childbearing age, you should consider 
the possibility of ectopic pregnancy because of the 
potential for life-threatening hemorrhage.  

   2. Based on the signs, symptoms, and history that were 
obtained during the primary and secondary survey, 
another possible, if not likely, cause of Sarah’s abdomi-
nal pain is appendicitis.   

  3. The treatment for a ruptured ectopic pregnancy and a 
ruptured appendix are virtually the same. They both 
involve the rapid recognition of the emergent condition, 
maintenance of a patent airway, supply of supplemental 
oxygen, and support of hemodynamic status by placing 
the patient in the shock position and keeping him or her 
warm, establishing IV access, giving and fl uid bolus(es) 
as needed en route to a facility capable of treating a 
surgical patient in a timely manner.   

  4. Initially Sarah appeared to be experiencing a visceral 
type of pain (vague pain in the periumbilical region that 
was diffi cult to describe or rate in severity), but during 
the abdominal examination, her pain appeared to be 
more somatic (sharp pain in the right lower quadrant).     

 Active Learning   

  1. a. right upper quadrant (RUQ): the liver, gall bladder, 
head of the pancreas, part of the duodenum, right 
 kidney, and part of the colon. b. right lower quadrant 

ᔢ

(RLQ): the appendix, ascending colon, small intestine, 
and in the female the right ovary and the right fallo-
pian tube. c. left upper quadrant (LUQ): the spleen, 
tail of the  pancreas, stomach, left kidney, and part of 
the colon. d. left lower quadrant (LLQ): the small 
intestine, descending colon, and in the female the left 
ovary and left fallopian tube.   

  2. a. mouth—chewing (mechanical breakdown of food); 
point at which the chemical breakdown of carbohy-
drates begins (saliva). b. salivary glands—secrete 
saliva, which contains salivary amylase (breakdown of 
carbohydrate) and mucus (provides lubrication and 
binds small food particles). c. esophagus—transports 
food from the mouth to the stomach by way of volun-
tary and involuntary muscles during the process of 
swallowing. d. stomach—secretes acids and enzymes, 
which initiate the enzymatic digestion of proteins 
(breaks proteins down into amino acids) and further 
breakdown of other foods. e. small intestine—the point 
at which food comes into contact with bile and pan-
creatic juices; digestive enzymes continue to break 
down food, and most nutrient absorption takes place 
here. f. duodenum—common bile duct empties into 
the duodenum. g. jejunum. h. ileum. i. gall bladder—
stores the bile that is produced in the liver and secretes 
it into the duodenum via the common bile duct when 
needed for the breakdown of fat. j. liver—produces 
bile (breakdown of fat) and has considerable detoxifi -
cation properties. k. pancreas—has both endocrine 
and exocrine functions. Its exocrine function is to 
secrete pancreatic juices and digestive enzymes into 
the small intestine (duodenum) via the pancreatic 
duct to aid in the digestion of food. Its endocrine func-
tion is to release hormones from the islets of Langer-
hans. The hormones are secreted by the following 
cells:  alpha cells —secrete glucagons (stimulate the 
liver to break down glycogen into glucose);  beta 
cells —secrete insulin (facilitates the uptake of glucose 
into the cells of the body and stimulates the liver to 
convert glucose into glycogen); and  delta cells —secrete 
somatostatin (helps regulate glucose metabolism by 
inhibiting the secretion of insulin and glucagon). 
l. large intestine—absorbs water and electrolytes and 
forms feces. m. appendix—has no digestive function; 
contains lymphatic tissue. n. cecum—proximal section 
of the colon; point at which the ileum joins the large 
intestine (iliocecal valve). o. ascending colon—absorbs 
water and electrolytes and forms feces. p. transverse 
colon—absorbs water and electrolytes and forms feces. 
q. descending colon—absorbs water and electrolytes 
and forms feces. r. sigmoid colon—fi nal portion of the 
colon before it turns into the rectum. s. rectum—regulates 
the elimination of feces. t. anus—point at which elimina-
tion of feces takes place; houses the internal and external 
anal sphincters.     

 You Are There: Reality-Based Cases   

  1. Molly is sick. She has not responded to any of Fred’s 
attempts to arouse her.   
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  2. The initial priority in caring for Molly is assessing her 
airway, breathing, and circulation and addressing any 
life-threatening conditions discovered during that assess-
ment.   

  3. Determine if the patient has a patent airway. If she is 
breathing, is that breathing adequate to support vital 
functions? Determine if the patient has a pulse, as well 
as the rate and quality of the pulse. Additionally, it 
would be benefi cial to gather a complete set of vital 
signs including pulse, blood pressure, respiratory rate 
(depth and quality), temperature, ECG, SpO 2  (baseline 
reading), and blood glucose analysis. A complete sec-
ondary survey is needed and, when combined with the 
preceding information, can be very benefi cial in 
 determining an appropriate treatment plan. For exam-
ple, if the assessment of the patient’s breathing reveals 
that she has shallow, agonal respirations, and the sec-
ondary survey reveals that the patient has pinpoint 
pupils and track marks in her antecubital fossa, you may 
elect to administer naloxone (Narcan) to rule out a nar-
cotic overdose.   

  4. Although Molly’s airway is patent, her ventilations are 
slow and shallow (adequate tidal volume) and her room 
air oxygen saturation is 90%. Molly should initially be 
placed on a non-rebreather mask at 15 liters per minute. 
If that doesn’t appear to improve her SpO 2 , her ventila-
tions can be tracked with a bag-mask attached to a high-
fl ow oxygen source. Because of the ALOC, relatively 
low blood pressure, rapid pulse, shocky skin signs, and 
low blood sugar, an IV should be established, and fl uid 
boluses, as well as 50% dextrose administration, should 
be provided.   

  5. Since Fred states that the two of them drank rather 
heavily last night, there is a concern that Molly could 
vomit and, with her altered level of consciousness, she 
could easily aspirate. Therefore, a signifi cant airway 
concern exists. Additionally, Molly has signs of shock: 
cool, pale, and moist skin, ALOC, a blood pressure of 
90/68, and a heart rate of 124 beats per minute. 
Although the cause of shock is not clear, the fact that 
it exists is worrisome. Furthermore, Molly has a blood 
glucose level of 70 mg/dL; although this is not imme-
diately life threatening by itself, it, too, needs to be 
addressed.   

  6. The top priority is airway management. The copious 
amount of blood needs to be cleared from the airway so 
that the airway remains patent and the patient doesn’t 
aspirate any of the blood. Since Molly is already on her 
side, the next step is to suction the blood out of her 
airway (likely with a mechanical suction device and a 
rigid suction catheter).   

  7. As soon as the airway is cleared, Molly’s level of con-
sciousness needs to be reassessed, and she needs to 
have a primary and secondary survey repeated. Prepa-
ration for transport needs to be initiated and, in light 
of the recent hematemesis and Molly’s ALOC, isola-
tion of the airway is desirable. Rapid sequence intuba-
tion would be appropriate if this is a skill that you are 
permitted to perform; if not, nasotracheal intubation 

would be appropriate if Molly is breathing and she has 
an intact gag refl ex. As soon as the airway is secure, 
the patient needs to be transported emergently to a 
receiving facility that has surgical capabilities. All 
other interventions can take place en route to the hos-
pital (if Molly is hypotensive, fl uid resuscitation can 
begin as the airway is being secured since an IV has 
already been established).   

  8. The combination of signs and symptoms is indicative of 
esophageal varices. There are other causes of copious 
bright red hematemesis, such as a Mallory-Weiss tear, 
but this condition is typically preceded by violent 
coughing that tears the esophagus.   

  9. The defi nitive care for Molly is found at the hospital. 
Possibilities for treatment include:

   • Blood transfusions.   

 • Endoscopic therapy—injection of clotting medica-
tions into the bleeding veins and placing rubber 
bands around the bleeding veins (band ligation) to 
stop the bleeding.   

 • Balloon tamponade—typically a temporary means of 
controlling bleeding.   

 • TIPS procedure—insertion of a transjugular intrahe-
patic portosystemic shunt decreases pressure on the 
portal system.   

 • Octreotide and vasopressin administration (medica-
tion approach).   

 • Surgery (insertion of portocaval shunt, removal of 
esophagus, etc.)—typically performed as a last resort 
due to a high mortality associated with it.      

  10. Molly’s hypoglycemia is likely the result of the regular 
and frequently excessive use of alcohol. Because the 
liver is trying to break down and metabolize a large 
quantity of alcohol in the bloodstream, it is not able to 
appropriately maintain blood sugar levels, and hypogly-
cemia may occur.     

 Test Yourself   

  1. Ligament of Treitz 

 The ligament of Treitz is the suspensory ligament of the 
duodenum.   

  2. a 

 Causes of abdominal pain for which the elderly are at 
increased risk include: abdominal aortic aneurysm, 
 mesenteric ischemia and infarction, carcinoma leading 
to bowel obstruction, diverticulitis, volvulus from 
immobility, myocardial infarction, and acute cholecys-
titis (which represents the most common surgical emer-
gency in the elderly). See Box 34-2 in the textbook.   

  3. Ruptured aortic aneurysm, ruptured ectopic pregnancy, 
ruptured spleen, gastrointestinal bleeding 

 Immediately life-threatening conditions in patients 
with GI-related complaints need to be identifi ed 
quickly and treated aggressively. Generally, the great-
est threats to life are conditions that cause signifi cant 
bleeding.   
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  4. False 

 Patients with peritonitis tend to remain very still.   

  5. True 

 Referred pain occurs when injury or illness within the 
abdomen stimulates nerve fi bers that indicate pain 
 outside of the abdominal region. Illness of the spleen, 
liver, or gall bladder, for example, may manifest as pain 
in the right shoulder or neck.   

  6. The large intestine is made up of the cecum, transverse 
colon, descending colon, sigmoid colon, rectum, and 
anus.   

  7. True 

 At one time, it was believed that administering an anal-
gesic would make eventual diagnosis more diffi cult, but 
this assumption is outdated.   

  8. The alkaline substances inside the battery may leak into 
the gastrointestinal tract, causing chemical burns and 
bleeding. 

 Most objects that get to the stomach will ultimately 
pass through the rectum without intervention, but 
exceptions may include irregularly shaped, sharp, or 
elongated objects and button batteries. Field care is pri-
marily supportive.   

  9. False 

 Some esophageal conditions, particularly gastroesophageal 
refl ux disease (GERD), may respond to treatments such 
as oxygen therapy or nitroglycerin, just as cardiac dis-
ease may respond to antacids or H2 receptor blockers 
typically used to treat some esophageal or gastric disor-
ders. Since most pain caused by esophageal disorders is 
not immediately life threatening, while pain caused by 
cardiac ischemia obviously can be, it is prudent for the 
prehospital provider to assume a cardiac cause of a 
patient’s complaints.   

  10. d 

 The symptoms of an abdominal aortic aneurysm are 
often diffi cult to detect, and it should be immediately 
considered in all patients over the age of 65 who pre-
sent with abdominal pain. More than 75% of patients 
with an abdominal aortic aneurysm are normotensive, 
and the characteristic pulsating mass is notoriously dif-
fi cult to detect.   

  11. a 

 Visceral abdominal pain is caused by the stretching of 
visceral pain fi bers, which are located in the walls of 
hollow organs (such as the intestines or gall bladder) 
and the capsules of solid organs (such as the liver, 
spleen, and kidneys).   

  12. a 

 Abdominal pain that occurs before the onset of vomiting 
is a cause for concern. Other warning signs that may be 
discovered during the patient interview include: pain 
that has lasted less than 48 hours, pain that is constant, 
and patients who have had no previous episodes of 
similar pain.   

  13. c 

 Esophageal varices are dilated veins in the esophagus 
resulting from venous pressure from a backup from the 
liver. They are often a complication of alcoholic liver 
disease (portal hypertension). Patients with esophageal 
varices may develop massive bleeding and should be 
treated aggressively with oxygen and fl uids as neces-
sary.   

  14. False 

 Patients with mesenteric ischemia, where the vascular 
supply to the bowel provided by the mesenteric artery 
or vein is compromised, frequently present with severe 
pain that is disproportionate to the physical fi ndings. It 
is a life-threatening condition that should be suspected 
when the physical exam does not explain the patient’s 
degree of pain, especially in the elderly.   

  15. Ectopic pregnancy 

 Ectopic pregnancy is a life-threatening condition that 
should be immediately considered in all women of child-
bearing age who are complaining of abdominal pain.   

  16. It can be diffi cult to assess children for abdominal pain, 
especially when they cannot communicate well. You 
may consider asking the child to jump up and down. If 
the child is hesitant or jumps once and then stops 
immediately, it can be an indication of abdominal pain. 
You should also look closely for corresponding symp-
toms such as irritability, anxiety, lethargy, altered level 
of consciousness, affected gait, and posture. Also, care-
fully note how the child responds during the physical 
exam when you gently palpate the abdomen. 

 In 2- to 6-year-old patients, tonsillitis has been a well-
described source of abdominal pain. Lower lobe pneumo-
nias can also result in a primary complaint of abdominal 
pain. When treating a pediatric patient who may be in 
pain, you may be able to determine the child’s level of 
pain by utilizing a pediatric pain scale. This scale is com-
prised of expressions on pictured faces, with the fi rst face 
representing a happy expression and the last face describ-
ing a grimacing face suffering from intolerable pain. The 
child is shown the scale and asked to point to the picture 
that best describes how he or she is feeling.   

  17. b 

 Cholecystitis is the acute infl ammation of the gall blad-
der, which usually occurs when the neck of the gall blad-
der or cystic duct is obstructed, often by a gallstone.   

  18. b 

 Given the patient’s description of her feces, you should 
suspect gastrointestinal bleeding. Mortality from GI 
bleeding may be as high as 10%, and most of those 
deaths occur in persons older than 60. Although the 
patient appears stable, patients with GI bleeds can 
become unstable quickly and without warning.   

  19. Ideally, the patient should be supine, with the head 
down and the knees slightly fl exed. You must also con-
sider the patient’s position of comfort, however. 

 The supine position will allow you to perform a thor-
ough inspection, palpation, and auscultation of the 
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abdomen. Inspection should be performed before palpa-
tion or auscultation, since the appearance of the abdo-
men may give you clues where to begin palpation. 
Inspect the abdomen for obvious distention or masses, 
as well as any surgical scars, discoloration, or bruises 
that might be present. Then palpate the abdomen gently, 
using fi ngertip pressure, beginning at the place furthest 
from the point of maximal pain. Auscultation in the 
prehospital setting is of questionable value and should 
not be performed if the patient is potentially unstable.   

  20. c 

 Infl ammation or infection of organs within the perito-
neal cavity can result in infl ammation of the perito-
neum, otherwise known as peritonitis.   

  21. d 

 Although most people do not seek emergency medical 
attention for diarrhea, there are potential complica-
tions, particularly in the elderly and patients with 
HIV. The patient should be transported nonemergently. 
Fluid therapy is unnecessary as there is no evidence 
of dehydration.   

  22. Ingested foreign bodies in pediatric patients may become 
caught in the proximal esophagus, where they can cause 
an accompanying airway obstruction. In contrast, for-
eign body esophageal obstructions in the adult popula-
tion are often related to underlying esophageal disease 
and lodge in the distal esophagus. 

 Foreign body esophageal obstructions are more likely to 
occur at the three anatomical constrictions within the 
esophagus: one at the top, at the level of the cricopha-
ryngeus muscle (most common in pediatric patients); 
another at the level of the aortic notch; and a third at 
the gastroesophageal junction as the esophagus enters 
the stomach.   

  23. Liver 

 Jaundiced patients will present with a yellowing of the 
skin, sclera, or other tissues. Jaundice can develop when 
there is excessive heme breakdown, failure of the liver 
to take up bilirubin, failure of the liver to conjugate and 
excrete bilirubin, or an obstruction of biliary excretion 
into the intestines.   

  24. c 

 Rebound tenderness is characterized as an increase of 
pain when the palpating hand is released. It should not 
be used in the prehospital setting as it increases patient 
discomfort, does not affect the prehospital treatment, 
and may lead to decreased patient cooperation. If it is 
noted, however, it should be documented.   

  25. False 

 Gastroenteritis has been referred to as a “wastebasket” 
diagnosis, used when other diagnoses are unclear. 
Serious conditions such as appendicitis, bowel 
obstruction, and even meningitis have been misdiag-
nosed as  gastroenteritis. It is better to maintain a high 
index of suspicion than fail to identify a potentially 
life-threatening condition.   

  26. c 

 Given the patient’s recent history of trauma and mono-
nucleosis, you should immediately suspect a ruptured 
spleen.   

  27. c 

 Visceral pain is often dull, cramping, and not easily 
located. Patients will generally describe it as midgut. 
Somatic pain, however, is usually sharp, constant, and 
located in the region of the affected tissue.   

  28. c 

 Appendicitis will cause visceral pain initially, but as the 
disease progresses, somatic pain will develop.   

  29. c 

 Given the patient’s recent history of abdominal surgery 
and his symptoms (cramping pain occurring before the 
onset of vomiting and abdominal distention), you should 
suspect a bowel obstruction.   

  30. a 

 The patient is suffering from an obstructed bowel, 
and definitive care will most likely require surgery. 
Prehospital care should include the administration of 
fluids (to treat dehydration caused by vomiting) and 
transportation.       
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     Toxicology  

Are You Ready?
 You and your partner have tried to get a meal four 
times in as many hours, and each time you request a 
meal break, your dispatcher gives you another call. 
Finally, it looks as though you will get a break. You 
and your partner walk across the parking lot of the 
emergency department where you dropped off your 
last patient to buy a meal at the diner. 

 Right after you place your order, a patron comes 
out of the bathroom and tells you that a man is passed 
out on the fl oor. 

 When you enter the bathroom, you discover an 
unkempt male lying in a fetal position on the fl oor 
next to the toilet. He appears to be in his mid-
 twenties. He is unconscious with pale skin, perioral 
cyanosis, agonal respirations, and a strong radial 
pulse. On the fl oor next to the patient, you see the 
scene depicted in the photo to the right.        

  1. Based on the information that you have obtained 
thus far and using your knowledge of toxidromes, 

what is the likely cause of this patient’s 
 condition? 

   

 

  

      2. Based on the answer to question 1, and completing 
the toxidrome, what size pupils will the patient 
likely have? 

   

 

      3. What is an appropriate treatment for this patient? 

   

 

         

35
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Active Learning

     1.  Volunteer Opportunity: Poisoning Management  

 There are several ways in which to expand your 
knowledge of medications and poisons. Perhaps 
one of the best ways is to observe a poison control 
center in action. Because of decreased funding for 
poison centers in recent years, it may be a chal-
lenge to fi nd one nearby. However, even if you 
have a distance to travel, try to arrange an obser-
vational visit to the local poison center. Under-
standing the types and number of resources 
 available to the specialists working at these cen-
ters will give you a greater perspective on this 
valuable resource. 
  Another benefi cial resource for information 
about medications and their toxic effects is your 
local hospital pharmacy. Pharmacists and phar-
macy technicians are well versed in the effects of 
medications, their actions, interactions, side 
effects, therapeutic ranges, and toxic effects. When 
they are not familiar with a specifi c medication 
and its effects, they have access to very sophisti-
cated pharmacology databases that contain vast 
medication information.       

  2.  Which of These Is Not Like the Others?  

 Many recreational drugs will manifest similar signs 
and symptoms when a person has overdosed on them. 
For each of the conditions listed in the table below, 
choose the drug that does  not  cause that effect.

You Are There: Reality-Based Cases

 Case 1     

 Maggie is a 15-year-old female who lives with her 
aunt. Maggie’s aunt went into Maggie’s room to tell her 
that dinner was ready. When she opened the door, she 

Action Drug Menu Which One Is Not Like the Others?

a. Pupil constriction Opiate, alpha2 receptor agonist, tricyclic antidepressant

b. Respiratory depression Barbiturate, opiate, ethanol, cannabis

c. Somnolence Gamma-hydroxybutyrate, hallucinogen, lithium

d. Agitation Amphetamine, cocaine, barbiturate

Active Learning Exercise 2
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saw Maggie lying on her bed with some pills strewn 
on the bed next to her. Her aunt ran over to Maggie 
and shook her. Maggie moaned and tried to raise her-
self off the bed, but she only got to her elbows before 
she collapsed back onto the bed. 

 Her aunt noticed that Maggie had a black eye on 
the left side and bruising in the shape of a handprint 
on her left arm. There were two pill bottles on Maggie’s 
nightstand. One was a brand-new bottle of Extra 
Strength Tylenol (acetaminophen 500 mg, 100 count) 
that appeared to be about half full. The other bottle 
belonged to Maggie’s aunt—a new bottle that contained 
Restoril (15-mg pills, 2 of the 25 pills remained). 

 Maggie’s aunt called 9-1-1, and within 5 minutes 
you and your partner arrive on the scene. The police 
have already arrived, and they inform you that the 
scene is safe to enter.   

  1. Based on the information that you have obtained 
so far, what is your general impression of Maggie’s 
condition? 

  

 

    

  2. Are you concerned about either of the medications 
that Maggie has ingested? 

  

 

    

  3. Describe your treatment of Maggie. 

  

 

    

  4. Are there antidotes for acetaminophen or 
 Restoril? 

  

 

    

  5. Were the amounts of medications ingested enough 
to cause health problems for Maggie? 

  

 

    

  6. What type of mandatory reporting, if any, is required 
as a result of the possible signs of abuse that were 
discovered (the black eye and the bruising in the 

shape of a hand on Maggie’s left arm) during your 
physical examination? 

  

 

      

 Case 2 

 Al has been sick with the fl u for the past 3 days. He 
has a fever, nausea, vomiting, and diarrhea. He has 
been unable to hold down anything for the past 
36 hours. He called his doctor and told him what he 
was feeling, and his doctor called in an order for an 
antiemetic, antidiarrheal, and antibiotic. Al’s room-
mate Paul picked up the prescriptions for him, and 
as soon as Paul walked in the door, Al took the pills. 
He laid down on his bed, hoping more than anything 
that the nausea would end. 

 Approximately 15 minutes later, Paul went to 
check on Al. What he saw really frightened him: Al 
was lying on the bed drooling with strange contortions 
to his face, neck, and arms. Al was trying to speak to 
Paul, but only garbled words came out.   

  1. What is a likely cause for the contortions that Al 
is experiencing? 

  

 

    

  2. After you arrive on scene and assess Al’s ABCDEs 
and vital signs, what information do you need to 
elicit from Al or his roommate? 

  

 

  

 Paul tells you that Al is usually quite a healthy 
guy. He eats very healthy food, and he doesn’t drink 
alcohol, smoke, or take recreational drugs. He exer-
cises religiously, but the past 3 days he has spent most 
of the time in the bathroom vomiting or having diar-
rhea. He also informs you that Al took the medications 
that his doctor prescribed, Compazine, Imodium, and 
Cipro, just prior to the onset of the contortions.   

  3. What is the medical term for the type of condition 
that Al is likely experiencing? 
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  4. Which of the new medications is likely responsi-
ble for the contortions? 

  

 

    

  5. Describe the pathophysiology for this type of reac-
tion. 

  

 

    

  6. What is the appropriate treatment for this type of 
reaction? 

  

 

  

 Approximately 10 minutes after the administra-
tion of your treatment plan, Al begins to show signs 
of relaxation of his face, neck, and upper extremities, 
and his speech becomes more understandable.      

Test Yourself

  1. List the four most common ways that the body 
may absorb poison. 

  

    

  2. What advantages and disadvantages does activated 
charcoal have over other forms of gastric decon-
tamination? 

  

    

  3. A 46-year-old female accidentally took her husband’s 
medication instead of her own. She regularly takes 
zafi rlukast (a leukotriene receptor antagonist) to 
manage her asthma. Instead she took her husband’s 
propranolol (a beta-blocker), which he uses to man-
age hypertension. You examine her, and she appears 
normal. What should you do?

    a. Administer intravenous fl uids and vasopres-
sors.   

  b. Tell the patient that you do not expect an 
adverse drug interaction and release her.   

  c. Administer glucagon and calcium.   

  d. Transport the patient and monitor her closely.      

  4. Most toxicological causes of seizures do  not  
respond well to standard doses of

    a. benzodiazepines.   

  b. propofol.   

  c. phenytoin.   

  d. barbiturates.      

  5. In which of the following patients is activated 
charcoal contraindicated?

    a. An unresponsive 5-year-old who began vomiting 
after ingesting a bottle of vitamin D capsules.   

  b. A 19-year-old who admits attempting suicide 
by taking painkillers containing codeine.   

  c. An awake and alert 3-year-old who ingested half 
of a bottle of her grandmother’s digoxin pills.   

  d. An elderly patient who ingested several anti-
histamine tablets.      

  6. Which of the following is  most  likely an inten-
tional poisoning?

    a. A 42-year-old male unconscious in the driver’s 
seat of his car, in his garage, with the garage door 
closed and all the windows in his car rolled 
down. The car is in park and still idling.   

  b. A 28-year-old male complaining that the gov-
ernment is leaking nerve gas into his apart-
ment. His skin, mouth, and eyes are dry, and 
his pupils are dilated.   

  c. A 4-year-old female complains of a “real bad 
tummy ache.” While examining the scene you 
fi nd an open and mostly empty bottle of fruit-
fl avored iron supplements.   

  d. A 31-year-old female has severe respiratory 
depression. When you take her medical his-
tory, you fi nd she was recently prescribed mor-
phine for pain management.      

  7. How does the size of a drug’s therapeutic window 
affect a patient’s likelihood of suffering toxic 
effects? 

  

    

  8. The extent of poison absorption depends  directly
on all the following  except   

  a. duration of contact.   

  b. the property of the poison.   

  c. the route of exposure.   

  d. the reason for exposure.      

  9. Generally speaking, which type of poisoning pre-
sents the greatest risk to the patient?

    a. Malicious poisoning   

  b. Drug abuse   
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  c. Intentional self-harm   

  d. Adverse drug reactions      

  10. What is the most common method of gastric decon-
tamination?

    a. Activated charcoal   

  b. Gastric lavage   

  c. Whole bowel irrigation   

  d. Induced vomiting      

  11. What generalization could you draw regarding the 
differences between the cholinergic and anticho-
linergic toxidrome symptoms? 

  

    

  12. When providing supportive care to an intoxicated 
patient, endotracheal intubation is rarely per-
formed unless the patient is unconscious or 
apneic.

   True   

 False      

  13. Which of the following toxins has an antidote that 
can be administered in the prehospital setting?

    a. Antipsychotics   

  b. Acetaminophen   

  c. Cyanide   

  d. Food poisoning      

  14. You suspect that your unresponsive patient has 
been poisoned when you fi nd an open, unlabeled 
pill bottle lying next to him. What resources are 
available to help you identify the toxin? 

   

     

  15. Children are generally at the greatest risk of

    a. iron poisoning.   

  b. magnesium poisoning.   

  c. lead poisoning.   

  d. mercury poisoning.     

16. The most accurate data regarding a specifi c toxic 
product can generally be found

    a. by contacting a poison center.   

  b. on the manufacturer’s material safety data 
sheet.   

  c. by contacting a supervising physician.   

  d. on the product’s packaging.      

  17. The most commonly abused drug and leading 
cause of drug death is .   

  18. Your patient presents with vomiting, wheezing, 
pulmonary edema, diarrhea, and muscle weak-
ness. What type of substance should you most 
suspect?

    a. A sympathomimetic   

  b. A cholinergic   

  c. An opioid   

  d. An anticholinergic      

  19. Which of the following organs is more likely to be 
affected by an ingested poison  fi rst ?

    a. Skin   

  b. Skeletal muscles   

  c. Eyes   

  d. Heart      

  20. Most toxin-related instances of pulmonary edema 
are cardiogenic.

   True   

 False        

Need to Know

 According to the Society of Toxicology and the National 
Library of Medicine, toxicology is defi ned as, “The study 
of the adverse effects of chemical, physical or biological 
agents on living organisms and the ecosystem, including 
the prevention and amelioration   (improvement) of such 
adverse effects.” 1   

 The following represent the Key Objectives of 
Chapter 35:

    1. Describe poisonings commonly encountered by 
paramedics in the prehospital setting. 

 Poisoning can result from exposure to medica-
tions, recreational drugs, environmental hazards, 
and natural toxins. Over-the-counter medications 
taken in large quantities can have effects just as 
lethal as those of controlled prescription medica-
tions. Prescription medications, such as cardiac 
medications, sedatives, hypnotics, antidepres-
sants, and antipsychotics are common in poison-
ings and can result in death from both accidental 
and purposeful exposures. 
  Alcohol (ethyl alcohol, ethanol, ETOH) is one 
of the most frequently abused legal substances, 
and it plays a role in many of the patients that 
paramedics encounter. 
  In the world of terrorism and weapons of mass 
destruction, paramedics and other emergency 
workers must learn about the effects of many poi-
sons that are designed to have lethal effects on 
large groups of people. Nerve agents such as VX 
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or sarin, blister agents, and organophosphates are 
deadly poisons that are used by terrorists to wreak 
havoc on a large scale.   

  2. List common modes of exposure to poisons. 

 Exposure to drugs and other chemicals occurs 
through various routes, including dermal (through 
the skin), ingestion (by mouth), injection, and 
inhalation. Of these, injection and inhalation 
represent the fastest routes of absorption.   

  3. Identify factors that affect poisoning victims and 
produce toxicity. 

 Factors that impact how quickly and seriously a 
toxic substance affects a patient include its con-
centration, duration of exposure, route of expo-
sure, and the actual substance itself.   

  4. Describe specifi c toxidromes and their treat-
ments. 

 A  toxidrome  is a combination of symptoms that is 
characteristic of a specifi c classifi cation of poison. 
Toxidromes are important to paramedics because 
they lead the paramedic to a probable cause and 
likely treatment based on presenting signs and 
symptoms. 
  Following are commonly encountered poison 
classifi cations and their toxidromes:

    a.  Organophosphates . Organophosphates function 
as cholinesterase inhibitors, thereby affecting 
neuromuscular transmission. Organophosphates 
are commonly found in pesticides. Sarin is an 
example of an organophosphate nerve gas used 
in terrorism. Exposure is typically by inhalation 
or dermal exposure, but ingestion is another 
possible route. 

    The toxidrome for organophosphate (choliner-
gic) exposure can be remembered by the acro-
nym SLUDGE:

   •  S alivation   
 •  L acrimation   
 •  U rination   
 •  D efecation   
 •  G astric distress   
 •  E mesis    

   The treatment for organophosphate poisoning 
following removal of the patient from the area 
of exposure, decontamination, and support 
of ABCs is administration of atropine and 
pralidoxime.   

  b.  Narcotic overdose . Narcotics are used as anal-
gesics and also as recreational drugs. Acciden-
tal and purposeful overdoses are seen in both 
analgesic and recreational use. Morphine 

 sulfate is a common narcotic analgesic, and 
heroin is a commonly abused recreational nar-
cotic drug. Narcotic exposure is typically by 
ingestion or injection, but it can be also by the 
dermal route or inhalation. 

    The toxidrome for narcotic overdoses is:

   • Respiratory depression   
 • Constricted pupils   
 • Altered level of consciousness (unconscious)    

   Treatment for narcotic overdose is support of 
ventilations, administration of high-fl ow  oxygen, 
and the administration of naloxone.   

  c.  Anticholinergic poisoning . Anticholinergic 
medications are used to relieve cramps, reduce 
uncontrollable movements, prevent bladder 
spasms, relax the smooth muscles in the air-
ways, and dry the nose and chest. Thus anti-
cholinergics are helpful in the treatment of 
stomach cramps, Parkinson’s disease, colds, 
chronic obstructive pulmonary disease (COPD), 
urinary incontinence, and muscle spasms from 
cerebral palsy. Substances with anticholinergic 
properties competitively antagonize acetylcho-
line muscarinic receptors; this predominantly 
occurs at peripheral postganglionic parasympa-
thetic muscarinic receptors. 

    The toxidrome for anticholinergic medica-
tion poisoning includes:
   • Dry skin, mouth, and eyes  
  • Dilated pupils and blurred vision   
   • Tachycardia   
 • Confusion   
 • Diminished bowel sounds   
 • Constipation      

  d.  Sympathomimetic poisoning . Sympathomi-
metic medications are used to treat a variety 
of conditions, such as asthma, cardiogenic 
shock, and allergic rhinitis. Pseudoephedrine, 
epinephrine, albuterol (beta 2  specifi c), MAO 
inhibitors, and phencyclidine are sympatho-
mimetic medications. Some recreational 
drugs, such as cocaine and amphetamines, 
also fall into this category. Sympathomimetics 
have an effect on alpha and beta receptors 
and can cause vasoconstriction, tachycardia, 
increased cardiac output, and bronchodila-
tion. Exposure to sympathomimetic drugs 
typically occurs through injection, ingestion, 
and inhalation. 

    The toxidrome for sympathomimetic poison-
ing is:
   • Tachycardia (palpitations)   
 • Hypertension   
 • Agitation (irritability)   
 • Dilated pupils   
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 • Headache   
 • Nausea   
 • Tremors   
 • Dilated pupils   
 • Diaphoresis    

Note:  Antidotes for common poisonings are listed 
in Table 35-3 in the textbook.      

  5. Given a patient scenario, identify the poison and 
outline appropriate treatment. 

 Identifi cation of poisons can be diffi cult because 
many times medications and poisons are in atypi-
cal forms and/or are not in their original packag-
ing. Simply fi nding small white pills next to an 
unconscious patient does not necessarily help the 
paramedic identify the medication. 
  There are several very good resources that 
paramedics can use to help identify poisons and 
appropriately manage the effects of exposure to 
that poison. One of the most easily accessible 
resources are poison control centers. A regional 
poison control center can be reached anywhere in 
the United States by calling 1-800-222-1222. 
 Poison centers can help identify poisons based  
on a description of symptoms, and professionals 
can also provide information on the appropriate 
treatment for poisonings. 
  Another useful resource for managing a poi-
soning patient is the manufacturer’s material 
safety data sheets (MSDS), which are typically 
found in all medication packages and products 
that contain poisons. These sheets will contain 
the specifi c concentrations of the substances in 
the container, and some even contain treatment 
information in case the substance is ingested, 
inhaled, or absorbed. 
  If possible, bring the substance to the hospital 
with you for identifi cation, but do so only if bring-

ing it to the hospital will not expose you or the 
people in the hospital to the same poisonous sub-
stance.   

  6. Given that the amount of poison absorbed is 
directly proportional to the duration of the expo-
sure, describe ways in which exposure time can be 
minimized. 

 Decontamination is the principle of limiting 
absorption by shortening the duration of 
 exposure.

    a. Inhalation . Patients who are exposed to poi-
sons due to inhalation should be removed from 
the toxic environment and placed in an envi-
ronment free of the poisonous substance (e.g., 
a patient in a storage shed where there is a 
chlorine leak). The patient should be evaluated 
for patent airway, breathing status, and circula-
tory status and placed on high concentrations 
of oxygen.   

  b. Ingestion.  Trapping a substance in the intestinal 
lumen (activated charcoal) or moving a poison 
through the GI tract so rapidly that it doesn’t 
have time to absorb (whole bowel irrigation) are 
ways in which absorption can be decreased.   

  c. Dermal and ocular exposures.  Dermal and 
 ocular exposures are reduced by the rapid 
removal of the substance from the skin or 
the eyes. Solid particles on the surface of the 
skin can be brushed off or irrigated if the 
 substance will not react with water. Irrigation 
of the eyes is the primary method of decon-
tamination.   

  d. Injection . Because absorption of most poisons 
by injection is immediate, decontamination is 
not easily performed or benefi cial.        

Need to Do

The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-Steps 
in this text and on the accompanying DVD:

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Rapid Sequence Intubation 13 – Appendix A and DVD 13 – Chapter 12 and DVD

Evacuation of Gastric Contents 24 – DVD 24 – DVD

Eye Irrigation 80 – DVD N/A
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 Connections   

ᔢ Epocrates ( www.epocrates.com ), a provider of 
handheld and Web-based clinical reference 
tools for health-care professionals, offers a very 
benefi cial drug reference that can be used with 
your personal digital assistant (PDA). It is an 
effi cient way to look up drugs that you are not 
familiar with while working in any medical 
 setting—whether it be as a paramedic student, 
a novice paramedic, or an expert paramedic.   

ᔢ Chapter 45, The Abused and Neglected, in the 
textbook includes additional information on 
how to interact with and manage a patient who 
may have been abused.   

ᔢ Chapter 53, Hazardous Materials Incidents, in 
the textbook discusses the decontamination 
and treatment of patients exposed to hazardous 
poisons.   

ᔢ Chapter 55, Responding to WMD Events, in the 
textbook outlines information on rescuer protec-
tion, decontamination, treatment, and transport 
of patients who are victims of a WMD incident.   

ᔢ The  2004 Emergency Response Guidebook  pub-
lished by the U.S. Department of Transportation 
(DOT) provides information on identifying 
 hazardous materials. An online PDF fi le can be 
downloaded from the DOT website at  http://
hazmat.dot.gov/pubs/erg/gydebook.htm .   

 ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.    

Street Secrets

Safety First  Whenever you are faced with a 
 toxicology-related emergency, such as a poison-
ing or overdose, ensure that you and your fellow 
emergency workers are safe and utilizing all 
appropriate BSI and PPE applicable to the par-
ticular situation.   

Resources  If you have any doubt about what is 
causing the patient’s presenting signs and symp-
toms, or you are not sure how to manage a patient 
who has been exposed to a particular medication 
or poison, utilize all the resources that you have 
at your disposal for help. Resources such as poi-
son control centers will prove extremely helpful 
in the identifi cation and development of a treat-
ment plan for almost any poisoning or overdose.     

ᔢ

ᔢ

The Drug Box

Activated charcoal: An adsorbent that binds to many 
drugs and chemicals, preventing their absorption by 
the stomach and intestines into the bloodstream.

Albuterol (Proventil, Ventolin, Volmax): A beta2 spe-
cifi c agonist that causes relaxation of bronchiole 
smooth muscles; when taken in large quantities, it can 
result in sympathomimetic toxicity.

Amyl nitrite: Part of a cyanide antidote kit in an 
ampule form. When the ampule is crushed, the 
released gas is inhaled by the patient. This causes the 
formation of methemoglobin in the bloodstream, 
which in turn combines with cyanide to form cyano-
methemoglobin. Cyanomethemoglobin converts to 
thiocyanate in the presence of sodium thiosulfate, 
another part of a cyanide kit. Thiocyanate is readily 
excreted by the kidneys. Amyl nitrite should be used  
as a temporizing measure only if IV access is not 
immediately available.

Atropine: An antimuscarinic agent that blocks ace-
tylcholine at parasympathetic sites and is useful in 
high doses for the treatment of organophosphate poi-
sonings.

Diphenhydramine (Benadryl): An antihistamine used 
in the treatment of dystonic (extrapyramidal) reactions 
caused by phenothiazine medications.

Epinephrine (Adrenalin): A synthetic catecholamine 
that has both alpha and beta adrenergic effects. An 
overdose of epinephrine can result in sympathomi-
metic toxicity.

Flumazenil (Romazicon): A benzodiazepine receptor 
antagonist that is used to reverse the side effects of 
benzodiazepines.

Glucagon: Hormone used to circumvent beta receptor 
sites blocked by an overdose, thereby increasing car-
diac rate and contractility. 

Naloxone (Narcan): A competitive narcotic antagonist 
used to treat patients suspected of suffering from a 
narcotic (opiate) overdose.

Pralidoxime (2-PAM chloride): Reactivates cholinester-
ase that is inactivated by organophosphate pesticides 
and related compounds, allowing for degradation of 
excess acetylcholine and the return of normal function-
ing to neuromuscular junctions.

Sodium bicarbonate: Alkalinizing agent used to 
reverse cardiac conduction effects of tricyclic acid 
overdoses.         
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 Answers   

 Are You Ready?   

  1. Based on the presentation of the patient (unconscious, 
agonal respirations, strong radial pulses, and a 1-mL 
syringe lying on the fl oor next to the patient), the likely 
toxidrome to follow would be that of a narcotic over-
dose.   

  2. Constricted pupils, possibly pinpoint.   

  3. An appropriate treatment for a patient suffering from a 
narcotic overdose should include ventilatory assistance 
and supplementary oxygen. Naloxone can be adminis-
tered intranasally, intramuscularly, or intravenously to 
block further effects of the narcotic.     

 Active Learning   

  2. a. tricyclic antidepressant; b. cannabis; c. lithium; 
d. barbiturate.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Maggie appears unresponsive after possibly taking an 
overdose of acetaminophen and Restoril. Any unre-
sponsive patient is at risk for aspiration and should 
be classifi ed as critical.   

  2. Acetaminophen (analgesic and antipyretic) overdoses 
are thought by many people to be benign because the 
product is sold over the counter. Initially acetaminophen 
overdoses present without signs or symptoms, but over 
the 24–72 hours after ingestion, liver damage and 
 ultimately death can occur as a result of liver failure. 
Restoril (a benzodiazepine) can cause ALOC, hypoten-
sion, and respiratory depression. Airway protection with 
ALOC, hemodynamic compromise secondary to hypoten-
sion, and hypoxia resulting from respiratory depression 
are concerns when dealing with a Restoril overdose.   

  3. Initial management of Maggie’s condition centers on 
airway, breathing, and circulation. Also, because she 
has a black eye that the aunt has not seen before and 
an altered level of consciousness, Maggie needs to be 
treated as a trauma patient and placed in c-spine pre-
cautions. 
  Because Restoril can cause respiratory depression, 
ventilatory support and monitoring of SpO 2  and ETCO 2  
would be benefi cial. Assessment and frequent monitor-
ing of Maggie’s hemodynamic status (ECG, vital signs, 
etc.) are important because of the potential for hypoten-
sion as a result of the Restoril ingestion. It will be 

important to obtain IV access and give fl uid boluses 
PRN to manage any hypotension that may occur. If the 
hypotension does not resolve with fl uid boluses, con-
sider the use of vasopressors to raise Maggie’s blood 
pressure. Prevention of further absorption of the medi-
cations through the GI tract is important and can be 
accomplished via activated charcoal. The concern with 
such a medication in a patient who is unconscious is 
aspiration. Even if the patient is intubated, there is still 
the issue of how the activated charcoal will be admin-
istered. If your EMS system allows for the administra-
tion of activated charcoal via a nasogastric or orogastric 
tube, then this is an appropriate step to take.   

  4. N-acetylcysteine is an antidote for acetaminophen 
overdose, and fl umazenil (Romazicon) is an antidote 
for benzodiazepine overdose. Neither is commonly 
administered in the prehospital setting. Paramedics 
should address any immediate life threats, prevent fur-
ther absorption of the medications (if within your local 
EMS protocols), and transport the patient to the hos-
pital.   

  5. For acetaminophen overdoses in adults,   5 g is not toxic; 
with 5–7.5 g, hepatotoxicity is unlikely; and   7.5 g is 
potentially hepatotoxic. In children,   150–200 mg/kg is 
potentially hepatotoxic. 1  Maggie appears to be a slender 
teenager (approximately 50 kg) who ingested half of a 
bottle of one hundred 500-mg tablets of acetaminophen. 

  The amount of acetaminophen Maggie ingested is

 50 pills   500 mg/pill   25,000 mg   25 g

    which is over 3.5 times the potentially hepatotoxic adult 
dosage. 
  The potentially hepatotoxic pediatric dosage for 
Maggie is

 50 kg   150 mg/kg   7,500 mg

   7.5 g
to

   50 kg   200 mg/kg   10,000 mg

   10 g

    Thus the 25 g Maggie ingested is 2.5–3.5 times the 
potentially hepatotoxic pediatric dosage. 

 For Restoril overdoses, the 50% lethal dose (LD50) for 
rabbits was 1,963 mg/kg (the amount of drug it took 
to kill 50% of the subject group, usually animals). 
Since Maggie possibly ingested twenty-three 15-mg 
pills, she may have ingested 345 mg, which is not 
close to the LD50 for rabbits, let alone humans. This 
is not to say that the effects of the Restoril are harm-
less or they cannot be fatal; you still need to be con-
cerned about the effects of the ALOC, respiratory 
depression, and hypotension that can be caused by the 
Restoril.   

  6. Mandatory reporting for child abuse, elder abuse, and 
domestic violence differs from state to state. If you have 
any suspicion of abuse or domestic violence and you 
are not sure what your responsibilities are, contact your 
immediate supervisor, medical direction, or local law 
enforcement for assistance.     
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 Case 2   

  1. Because Al’s contortions started shortly (15 minutes) 
after the ingestion of his new medications, it would be 
logical to assume that the medications that he just took 
were responsible.   

  2. The information that would be benefi cial to obtain 
would include the results of the primary and secondary 
survey as well as Al’s past medical history and history 
of present illness, including medications and allergies 
to medications.   

  3. The signs and symptoms that Al is displaying are con-
sistent with a dystonic (extrapyramidal) reaction.   

  4. Compazine is a phenothiazine and therefore is likely 
responsible for the reaction.   

  5. Dystonic reactions are frequently idiosyncratic and there-
fore not accurately predictable. They are thought to be 
the result of a drug-induced alteration of dopaminergic-
cholinergic balance in the basal ganglia. High-potency 
dopamine receptor antagonists are most likely to produce 
an acute dystonic reaction. 2    

  6. Prehospital treatment of dystonic reactions begins with 
assessment and management of the ABCs as needed. 
The pharmacological treatment is typically diphenhy-
dramine, but benztropine (Cogentin) and benzodiaze-
pines such as diazepam (Valium) have proven effective 
in treating dystonic reactions as well.      

 Test Yourself   

  1. Injection, inhalation, ingestion, transdermal 

 Absorption can also occur through the ocular, vaginal, 
urethral, or rectal mucosa.   

  2. Activated charcoal is easier to administer and is more 
pleasant for the patient than most other methods of 
decontamination (such as stomach pumping or induced 
vomiting). However, charcoal can be life threatening if 
aspirated, so you should not administer it if there is risk 
of aspiration. Also, there are several common poisons 
that are not bound by activated charcoal, including eth-
anol, methanol, ethylene glycol, iron, and lithium. 

 Activated charcoal is the most common method of gas-
tric decontamination. It absorbs many poisons and 
remains in the intestines, effectively trapping the poison 
and preventing systemic absorption.   

  3. d 

 This is a case of accidental exposure. Most accidental 
ingestions are clinically insignifi cant, and many inter-
ventions are more likely to cause harm than to help. 
However, you should not dismiss the woman. Transport 
her to a care center, and monitor her to ensure her vital 
signs remain normal.   

  4. c 

 While phenytoin may be an effective anticonvulsant in 
other circumstances, it is not considered useful for 
toxicological causes of seizure. Benzodiazepines are 
the most common treatment for toxicological seizures. 
Barbiturates and propofol are also considered useful.   

  5. a 

 Charcoal aspiration can be life threatening, so char-
coal should not be used if the patient is at risk for 
aspiration.   

  6. a 

 The man in his garage has most likely attempted sui-
cide. The woman prescribed morphine may have inten-
tionally overdosed (an intentional poisoning), but there 
is also a good chance that her condition results from a 
therapeutic error or an adverse drug reaction. If the 
nerve gas victim’s allegations are true, this would be an 
example of intentional poisoning, but he does not dis-
play symptoms of nerve gas poisoning. The 4-year-old 
probably mistook the iron supplements for candy and 
did not realize they could be harmful.   

  7. The narrower the therapeutic window, the more likely 
a patient will suffer toxic effects. 

 The therapeutic window is the difference between the 
dose of a medication that causes the desired effects and 
the dose that causes toxic effects. Only a small overdose 
of a drug with a narrow window would cause toxic 
effects, while a much larger overdose of one with a wide 
window would be required.   

  8. d 

 The reason for exposure can affect the extent of poison 
absorbed, but it does so indirectly. For example, a 
patient who desires to do self-harm is more likely to 
increase the duration of contact. The increased duration 
directly affects the amount of poison absorbed.   

  9. c 

 Patients who intentionally expose themselves to toxins 
are often at the greatest risk of developing serious effects. 
They typically take as much poison as they can obtain, 
frequently ingesting multiple products. Furthermore, 
these patients may deny taking poison and may hide 
initial symptoms. It is important that these patients be 
carefully monitored.   

  10. a 

 Activated charcoal is the most common method of gastric 
decontamination due to its effectiveness and ease of use. 
However, care should be taken to ensure the patient does 
not aspirate the charcoal. Whole body irrigation is used 
to decontaminate sustained-release medications, toxins 
not bound by charcoal (such as iron and lithium), and 
instances of body packing.   

  11. Many cholinergic symptoms are the opposite of anticho-
linergic symptoms. For example: sweating versus dry 
skin, salivation versus dry mouth, lacrimation versus 
dry eyes, constricted pupils versus dilated pupils. 
Another way to think of it is that cholinergic symptoms 
tend to be “wet,” while anticholinergic symptoms tend 
to be “dry.” 

 Cholinergic symptoms include: salivation, lacrimation, 
vomiting, wheezing, pulmonary edema, diarrhea, urina-
tion, small pupils, seizures, fasciculations, and muscle 
weakness. Anticholinergic symptoms include: dry skin, 
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mouth, and eyes; delirium; dilated pupils; tachycardia; 
and decreased bowel sounds.   

  12. False 

 Because vomiting is common in many poisonings, there 
should be a low threshold to intubate poisoned patients 
with a decreased level of consciousness. Patients with 
airway swelling or secretion should be intubated as 
soon as possible, as they will likely deteriorate with 
time.   

  13. c 

 Cyanide poisoning requires a three-step antidote of amyl 
nitrite, sodium nitrite, and sodium thiosulfate. The 
other toxins listed have no specifi c prehospital interven-
tions.   

  14. Resources include: poison control centers, manufacturer’s 
safety data sheet, product packaging, and witness 
accounts. 

 Poisons often cause nonspecifi c symptoms. Therefore 
diagnosis often depends on information gathered from 
witnesses or at the scene.   

  15. a 

 While advances in treatment and new packaging restric-
tions have dramatically decreased the risk of death from 
iron poisoning, vitamins containing iron are still a con-
cern. Ingestion of large amounts of these vitamins will 
cause gastrointestinal symptoms and can progress to 
coma and shock. Lead, on the other hand, is only dan-
gerous with chronic exposure. Acute mercury poisoning 
only occurs if mercury is heated to a gas or if mercury 
salts are ingested.   

  16. a 

 Poison centers are the most readily accessible and up-to-
date source of poison information. Packaging and manu-
facturer’s material safety data sheets also contain useful 
information, but this may be out of date. You can reach a 
regional poison center by calling 1-800-222-1222 any-
where in the United States.   

  17. Ethanol (alcohol) 

 Ethanol is undoubtedly the most common drug of abuse 
and is the leading cause of drug abuse death. Although 
ethanol is sold as a beverage, it is also in a variety of 
medicinal and cosmetic preparations, including cough 
suppressants, mouthwash, perfumes, colognes, and 
industrial solvents.   

  18. b 

 Several of the symptoms for cholinergic toxins can be 
remembered using the acronym SLUDGE (Salivation, Lac-
rimation, Urination, Defecation, Gastrointestinal distress, 
Emesis). Other symptoms include miosis, bronchospasm 
and pulmonary edema, fasciculations (twitching muscles), 
and muscle weakness.   

  19. d 

 Organs with high blood fl ow, such the heart, become 
saturated with the poison more quickly than those with 
lower blood fl ow. Other high-blood-fl ow organs include 
the liver, brain, and kidneys.   

  20. False 

 Most toxin-related instances of pulmonary edema are 
non-cardiogenic. Therefore diuretics, nitrates, and 
morphine are of little value.                         
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     Urology  

Are You Ready?
 “Medic 7, A Delta response to 675 Liemert Street, 
cross of Park Boulevard. Unconscious elderly female.” 
You make your way to the ambulance, where your 
partner has already started the motor. “It’s the Board 
and Care home again,” she says, tapping the mobile 
data terminal (MDT). You head through the evening 
traffi c and shortly arrive at a nondescript, single-
family home in a middle-class neighborhood. 

 The scene appears safe as you make your way 
into the home. From past experience, you know that 
there are eight older clients who live here. A husband 
and wife team manages the home and provides 

rudimentary care to the patients. Tonight one of the 
caretakers points out Mrs. Sarah Sidner, a 72-year-old 
female who recently entered the home. The caretaker 
reports that Mrs. Sidner did not wake up from her 
afternoon nap. She could not arouse her for dinner. 

 Your patient presents supine in her bed. Speaking 
her name loudly does not cause her to stir. A mild 
trapezius pinch causes her to wince, but she remains 
silent. Her airway appears patent, and her ventilatory 
rate is fast. You can feel a faint, rapid radial pulse; her 
skin is warm and mottled. 

 The caretaker indicates that your patient has 
a history of diabetes and high blood pressure. She 
has prescriptions for Humulin NPH, HCTZ, and 
 Colace.  

  1. Is your patient sick or not yet sick? 

 

 

  

  2. What are your initial steps in caring for this 
patient? 

 

 

  

  3. What information do you need to know about your 
patient at this point in time? 
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Active Learning  

 Anatomy Review   

  1.   Identify the structures of the urinary system in 
Figure 36-1.     

  a.   

  b.    

  c.   

  d.   

  e.    

  f.    

  g.           

  2.   Note how the kidney is connected to the  circulatory 
system. How might this connection be impacted 
during a rapid deceleration force? 

  

 

   

  3.   Identify the structures of the urinary system in 
Figure 36-2.     

  a.   

  b.    

  c.   

e

g

a

c

f

d

b

FIGURE 36-1
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FIGURE 36-2

  d.   

  e.    

  f.   

  g.            
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  4. Trace the formation of urine through the struc-
tures shown in Figure 36-2.   

  5. Identify the structures of the male and female 
urinary systems shown in Figure 36-3.       

  a.    

  b.   

  c.         

 Refer to Figure 36-3 to answer questions 6 through 8.   

  6.   Note and compare structure “a” in the female and 
male views. Based on your observation, what are 
a female’s chances of contracting a urinary tract 
infection (UTI) compared with a male’s? 

  

 

   

  7.   Note the position of organ “b” in the female view. 
How is it impacted by the organ immediately 
superior to it? 

  

 

   

  8.   How can organ “c” in the male view affect the 
 urinary system? 

  

 

   

c

b

a

FIGURE 36-3

  9. In and Out      

 Similar to the industrial plant pictured here, the 
kidney is a complex structure made up of pipes 
(arteries and veins) and fi lters (glomeruli) that  “create” 
urine. Like this plant, the kidney is also dependent 
on how well raw product (blood) comes into it, how 
effectively it processes that material, and how well the 
fi nished product (urine) leaves it. Problems can occur 
with the kidney if any of these routes are affected. 
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  Using the table below, organize the conditions 
listed here into the areas of prerenal, intrinsic, and 
postrenal “fl ow control” for the kidney?  

 • Aortic aneurysm   

 • Atherosclerosis   

 • Benign prostatic hypertrophy   

 • Bladder cancer   

 • Burns   

 • Diabetes   

 • HIV   

 • Hypovolemic shock   

 • Kidney stones   

 • Lupus erythematosus   

 • Myocardial infarction   

 • Renal artery thrombus   

 • Retroperitoneal tumors   

 • Streptococcal infection   

 • Vasculitis             

Prerenal Intrinsic Postrenal

Atherosclerosis

HIV

You Are There: Reality-Based Cases
 Case 1  (continued from chapter opener)  

 You ascertain that Mrs. Sidner had chills, nausea, and 
a low-grade fever for the past 48 hours. She seemed 
to respond to oral doses of acetaminophen. She had 
eaten this morning, and her insulin was adjusted 
appropriately for her cold. She began complaining of 
lower abdominal pain last night. 

 Her vital signs are HR of 104, BP of 108/78, and 
RR of 20. A fi nger stick for blood glucose reveals a 
level of 165 mcg/dL. Her ECG tracing in lead II is 
shown in Figure 36-4.     

 Mrs. Sidner’s physical examination is unremarkable. 
Her breath sounds are clear, and you cannot 
auscultate unusual heart tones. Her abdomen is soft; she 
does not moan when you palpate the four quadrants. You 
can palpate both femoral and radial pulses, and they feel 
faint but equal bilaterally. Her SpO2 reading is 98%. 

 Upon further questioning, the caretaker believes 
that the patient’s last bowel movement was “normal,” 
and it occurred yesterday evening. Mrs. Sidner’s last 
urine output was this morning. She reported some 
worsening of her abdominal pain when she urinated.   

  1. Based on the information thus far, what are the 
possible causes of your patient’s condition? 

   

  2. List the interventions you would perform in this 
case. 

     

 Case 2 

 “Okay, the IV is in,” reports your partner. Thank good-
ness, you think to yourself; your patient defi nitely 
needs it right now! Mavis Thomas, a 69-year-old female, 
is sitting upright on the edge of her bed, struggling to 
breathe. Family members had not heard from her and 
went to her apartment to fi nd out if she had fallen. 
They found her having trouble breathing and called 
9-1-1. You arrived to fi nd a heavyset woman supine in 
bed in respiratory distress, speaking in only three- to 
four-word sentences. A quick blood pressure check 

FIGURE 36-4
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confi rmed that she was not hypotensive, and you moved 
her to a sitting position. You have already placed her 
on a non-rebreather mask and have completed your pri-
mary survey, which shows the following:  

 • The airway appears to be patent.   

 • She is tachypneic, and crackles are auscultated in 
both lung fi elds.   

 • She is tachycardic, with pulses felt at both radials. 
The ECG is shown in Figure 36-5.        

 Your secondary exam fi ndings include:  

 • JVD and pedal edema are evident.   

 • There is an AV shunt in the left forearm.   

 • Her past medical history includes hypertension, 
chronic renal failure, and diabetes.   

 • Her medications include Lotensin   and Glucophage.    

 In addition, she has missed her dialysis treatment that 
should have occurred 2 days earlier. She complains of 
chest discomfort as well as tingling around her face 
and hands. 

 When you ask her, Mrs. Thomas states that she 
was too weak to get to the taxicab that was to take her 
to the dialysis center. She also felt a little guilty about 
the whole situation; she had eaten a plate of fried 
bananas the day before her dialysis, something her 
doctor had told her not to do, but she missed them a 
lot and wanted to have “just a bite.”   

  1. What are possible causes of her condition? 

   

  2. How should you treat this situation? 

      

Test Yourself

  1. You are called to an offi ce building for a patient 
experiencing lower abdominal and back pain. Dur-
ing the interview, you learn that it “burns” when 
she urinates. Your patient is an otherwise healthy 
36-year-old female. You should suspect  

  a. an upper UTI.   

  b. an ovarian cyst.   

  c. a kidney infection.   

  d. a lower UTI.     

  2. List fi ve organs associated with the genitourinary 
system. 

   

  3. Which of the following are signs and symptoms 
associated with kidney stones?  

  a. Abdominal tenderness with hyperactive bowel 
sounds   

  b. Constipation, weight gain, and radiating abdom-
inal pain   

  c. Dysuria, urinary urgency, and fl ank tenderness   

  d. Severe fl ank pain, relieved by assuming the 
fetal position      

  4. You respond to the local nursing home for a patient 
who is lethargic. The nursing staff tells you that 
the patient has been decreasing in mental status 
since last night. The patient has a history of end-
stage renal disease (ESRD) and was unable to 
attend her last dialysis treatment due to a fever. 
What treatments should you consider in order to 
address expected complications in this patient?  

  a. The use of albuterol and calcium chloride for 
the potentially hyperkalemic patient   

  b. The administration of an IV bolus followed 
immediately by Lasix in order to increase per-
fusion to the kidneys   

FIGURE 36-5
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  c. The use of succinylcholine to facilitate endo-
tracheal intubation should the patient be unable 
to protect her airway   

  d. The use of BiPAP or CPAP to manage any 
respiratory issues      

  5. Acute renal failure (ARF) can result in the deterio-
ration of renal function over a period of hours.  

 True   

 False      

  6. What ECG waveform changes are associated with 
hyperkalemia? 

   

  7. Which of the following statements about renal fail-
ure is true?  

  a. Diseases and disorders of blood vessels are 
causes of postrenal failure.   

  b. Postrenal failure is the most common cause of 
acute renal failure.   

  c. Rhabdomyolysis and nephrotic syndrome are 
causes of prerenal failure.   

  d. Renal artery thrombi and renal artery stenosis 
are causes of intrinsic renal failure.      

  8. You are treating a 22-year-old male patient com-
plaining of urinary frequency, burning, and dis-
charge with scrotal swelling. Which of the following 
is the most likely cause of these symptoms?  

  a. Chlamydia   

  b. Ureaplasma urealyticum   

  c. Syphilis   

  d. Fecal coliform bacteria      

  9. You respond to a residence for a 29-year-old male 
complaining of extremely painful urination with a 
foul discharge. He tells you that he fi rst noticed 
the symptoms about 2 days ago and that he had a 
one-night stand about a week ago. The most likely 
cause of his symptoms is .   

  10. Differentiate between peritoneal dialysis and hemo-
dialysis. 

 

    

Need to Know

 The following represent the Key Objectives of Chap-
ter 36:  

  1. Assess and care for a patient complaining of 
pelvic or fl ank pain. 

 Begin by addressing any conditions identifi ed in 
the primary survey. Is the airway patent? Is work 
of breathing adequate? Does the patient have 
enough circulation to create end-organ perfusion? 
As always, address problems found with airway, 
breathing, and circulation  fi rst.  
  Attempt to localize the point of discomfort 
during your secondary exam. Is the pain more 
anterior or posterior? Is it more of a visceral com-
plaint (i.e., achy, dull, crampy) or is the discom-
fort more somatic (i.e., sharp and well-defi ned)? 
An OPQRST assessment of the pain can reveal a 
lot of information; for example, a pain that is slow 
to develop and diffi cult to localize is more indic-
ative of an infection, whereas a relatively rapid 
onset of sharp pain in the fl ank region that moves 
downward with time can be indicative of kidney 
stones. 
  Establish a baseline set of vital signs and obtain 
a SAMPLE history. A previous history of dialysis 
or urinary tract infections can provide clues about 
the current complaint. 
  Unfortunately, there is little a paramedic can 
do to help alleviate the pain or discomfort associ-
ated with urinary conditions. Judicious fl uid 
therapy can help a volume-depleted patient, and 
aggressive pain control may be needed to help 
the patient achieve a level of comfort that allows 
examination. While evaluating patients experi-
encing altered mental status that is possibly sec-
ondary to metabolic disorders brought on by a 
urological emergency, remember to check blood 
sugar, oxygen, and carbon dioxide levels as part 
of your workup.   

  2. Identify and manage a patient experiencing com-
plications secondary to renal failure. 

 Renal failure can be described using three general 
categories.  Prerenal failure  refers to conditions that 
decrease perfusion to the kidneys. Shock, renal 
artery stenosis, and rhabdomyolysis are examples 
of prerenal causes.  Intrinsic failure  includes condi-
tions within the kidney itself. For example, infec-
tion, vasculitis, and diabetes mellitus can impair 
kidney function.  Postrenal failure  refers to condi-
tions that result in blockage of the urinary tract. 
Kidney stones, clots, and prostatic enlargement are 
examples of postrenal conditions. 
  Renal failure can be acute or chronic. Acute 
renal failure (ARF) results most commonly in elec-
trolyte and acid/base imbalances and volume 
issues. The most serious condition is hyperkalemia. 
The ECG may provide valuable clues to this condi-
tion—look for peaked T waves and a shortened QT 
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interval. As serum potassium levels rise, a bundle 
branch block may appear, along with a lengthened 
PR interval and fl attened P waves. If the patient 
becomes hypotensive and/or the QRS interval 
begins to widen, 10% calcium carbonate or  calcium 
chloride may be administered to help offset the 
increased potassium levels. Other treatment con-
siderations include sodium bicarbonate, albuterol 
nebulizer, and a combination of insulin and 50% 
dextrose. 
  Also associated with ARF is excessive fl uid 
loss or retention. In hypovolemic patients, care-
fully administer IV fl uid, perhaps 200–500 mL at 
a time. Check for lung sounds and vital signs to 
avoid overhydrating the patient. For ARF patients 
who are hypervolemic, typical methods of clearing 
fl uid from extravascular spaces such as the lungs 
may not be effective. CPAP or BiPAP may be help-
ful for hypervolemic patients with crackles or 
rales in the lung fi elds. 
  Other complications of ARF include urinary 
outlet obstruction that is relieved with bladder 
catheterization. These patients will complain of 
abdominal pain and the inability to urinate even 
though they have the urge to void. Recognizing 
these patients and transporting them as soon as pos-
sible will be of great help to relieve the pressure. 
  Chronic renal failure (CRF) refers to the grad-
ual, permanent loss of kidney function. CRF even-
tually leads to end-stage renal disease (ESRD), 
which is fatal unless dialysis is begun or a kidney 
transplant occurs. The most common causes of 
ESRD are diabetes, hypertension, and glomerular 
disease. 
  Uremia is the clinical syndrome associated 
with ESRD. Toxins such as urea build up in the 
bloodstream, causing a variety of conditions to 
develop. They include anemia, acidemia, hyperka-
lemia, hyperparathyroidism, malnutrition, and 
hypertension. Patients can present in respiratory 
distress secondary to pulmonary edema. A patient 
may become lethargic, confused, and ultimately 
unresponsive as toxin levels rise in the blood. 
  Prehospital treatment is limited. Like ARF, think 
of other possible causes of the condition that are not 
related to renal failure. Check blood glucose, oxy-
gen, and, if available, carbon dioxide levels. Obtain 
an ECG tracing to look for signs of hyperkalemia. 
  Patients with ESRD will most likely be on 
dialysis. It may be hemodialysis, in which external 
fi ltering of the blood takes place with the use of 
fi lters, or it may be peritoneal dialysis, in which 
the patient administers the dialysate fl uid into the 
peritoneal cavity and allows for wastes and fl uids 
to fi lter through the peritoneum. Common compli-
cations include infection of the access sites (AV 

shunt in hemodialysis or peritoneal catheter) and 
occlusion of the shunt or catheter. 
  During hemodialysis a patient can become 
hypotensive secondary to an excessive or a too-
rapid removal of fl uid from the body. Carefully 
administer small boluses of fl uid and monitor heart 
rate, blood pressure, and lung sounds. A patient 
can also experience cerebral edema during or just 
after dialysis, causing disequilibrium syndrome.   

  3. Identify and provide care to a patient experiencing 
symptoms related to infection of the urological 
system. 

 Infection can occur in many of the structures 
associated with the urinary system. A urinary 
tract infection (UTI) can occur in the  lower  struc-
tures, such as the bladder (cystitis), resulting in 
frequent urination, burning upon urination, lower 
abdominal or back pain, fever, nausea, and weak-
ness associated with the infection. An upper UTI 
involves the kidney and ureters, which results in 
fl ank pain, fatigue, chills, and fever. There may be 
pain upon palpation or percussion of the patient’s 
fl ank region. 
  Care for patients with a UTI is mostly support-
ive. In circumstances in which infection becomes 
widespread, sepsis or septic shock may require 
prehospital fl uid volume support.      

 Need to Do 

 There are no psychomotor skills that directly support 
this chapter content.   

 Connections 

ᔢ  The American Urological Association sponsors a 
patient-centered website at www.urologyhealth.
org. Information about many urological condi-
tions can be found here.   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

ᔢ   Classic Kidney Stones  Kidney stones that lodge 
or drag their way through the ureter (ureteroli-
thiasis) can be exquisitely and extremely painful. 
A classic presentation is the patient, usually 
male, who is unable to fi nd a position of comfort. 
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An analgesic such as morphine sulfate may be 
needed to help dull the pain and assist in trans-
port.   

ᔢ  UTI in the Elderly  Is your elderly patient expe-
riencing an altered mental status (AMS)? Care-
fully evaluate for the presence of infection using 
the AEIOU-TIPS mnemonic. A UTI that has 
become systemic may not necessarily present with 
a fever in older patients. A focused history that 
checks for urinary frequency and pain, as well as 
urine quantity, color, and clarity can reveal an 
underlying infection that is causing the AMS.     

The Drug Box

Albuterol : A beta 2  agonist that increases the secretion 
of insulin into the bloodstream. The insulin in turn 
drives the available glucose into the cell, taking potas-
sium along with it. In hyperkalemia, the potassium 
level in the bloodstream can be reduced with an 
 albuterol treatment. 

Calcium chloride : In hyperkalemia, the cell’s resting 
potential is unusually elevated, making it closer to its 
threshold potential. Calcium increases the threshold 
potential of the cell, so the normal difference between 
the two potentials is reestablished. 

Sodium bicarbonate : Combines with hydrogen ions, 
causing an alkaline environment. In hyperkalemia, 
this results in a shift of potassium out of the extracel-
lular environment back into the cell. 

Dextrose and insulin:  For the same reason given for 
the use of albuterol, administration of insulin and 
glucose can help facilitate potassium back into the 
cell. 

Furosemide : This diuretic promotes the excretion of 
water from the loop of Henle and, along with it, 
potassium. However, its onset is slow and unpredict-
able. Moreover, depending upon the exact mecha-
nism, it may not be effective in patients with renal 
failure.     

 Answers   

 Are You Ready?   

  1. Mrs. Sidner is sick. Your primary survey indicates that 
she is compensating for a serious condition (tachypnea 
and tachycardia), which may include a poor perfusion 
status (weak quality of the pulse).   

  2. Your patient responds poorly to a painful stimulus. At 
this diminished level of consciousness, you will want 

to pay attention to the patency of her airway. Is she 
ventilating adequately? Assess her ventilatory rate and 
depth, and evaluate her oxygen level. For the moment, 
providing supplemental oxygen with a non-rebreather 
mask is necessary. Is her perfusion adequate to raise her 
head to help control her airway? You will need to eval-
uate her blood pressure quickly in order to answer that 
question.   

  3. A full set of vital signs is needed right away, as well as 
ECG, glucometer, and SpO 2  readings. Ask the caretaker 
what had transpired with the patient within the past 24 
hours, and review the patient’s medical record for any 
clues to the current presentation. Perform a rapid med-
ical examination, taking special note of lung sounds, 
areas of dependent edema, and abdominal fi ndings.     

 Active Learning   

  1. a. renal vein; b. renal artery; c. ureters; d. urethra; 
e. kidney; f. urinary bladder; g. hilum   

  2. Bleeding at the site of the hilum is a potentially serious 
problem during a deceleration injury, as the forces can 
shear the organ off the renal vein.   

  3. a. nephrons; b. calyx; c. renal pelvis; d. ureter; e. renal 
pyramid; f. renal cortex; g. renal medulla   

  5. a. urethra; b. urinary bladder; c. prostate gland   

  6. The urethra is shorter in women as compared to men, 
giving bacteria a shorter distance to travel from the envi-
ronment to the bladder. Because of this anatomical dif-
ference, females are more likely to experience a UTI 
than males.   

  7. In the pregnant female, the uterus will push down on 
the bladder as the fetus grows, causing the woman to 
need to urinate more frequently.   

  8. The prostate gland can enlarge due to age or disease, 
causing pressure on the ureter that passes through it. 
This in turn can be a postrenal source of problems for 
the kidney.   

  9.          

Prerenal Intrinsic Postrenal

Atherosclerosis Diabetes Kidney stones

Myocardial infarction Lupus erythematosus Retroperitoneal 

tumors

Hypovolemic shock Streptococcal infection Bladder cancer

Burns HIV Aortic aneurysm

Renal artery thrombus Vasculitis Benign prostatic 

hypertrophy

 You Are There: Reality-Based Cases  

 Case 1 

    1.   Mrs. Sidner is a complex patient. Using the AEIOU-TIPS 
mnemonic, several of your fi ndings fi t a few of the pos-
sible reasons for her altered mental status:  

 A—There do not appear to be any fi ndings related to 
alcohol use.   
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  E—She has no history of seizures, nor any signs of 
generalized seizure activity.   

  I—She is an insulin-dependent diabetic. However, 
there appears to be an accurate description of her 
recent insulin use, and the glucometer reported a 
near-normal blood glucose level.   

 O—There appears to be no misuse or abuse of the 
patient’s prescribed medications.   

 U—While there is no apparent history or sign of a 
urological problem, there is a decreased level of 
urine output.   

 T—There appear to be no signs or report of a trauma 
mechanism.   

  I—There are several signs pointing toward an infec-
tion, including the chills and fever history that 
was reported by the caretaker. Abdominal pain in 
an elderly patient can be a warning sign of a seri-
ous condition, as pain perception is altered or 
reduced (see Chapter 44, Geriatric Patients, in the 
textbook for more information). Her skin color and 
condition may also be indicative of a state of low 
perfusion related to sepsis.   

  P—There does not appear to be any known history of 
psychiatric disorders, although it is not yet known 
what the patient’s baseline level of consciousness is.   

  S—There is the possibility that the patient is experi-
encing a cerebral event such as a stroke. Given 
the other presenting signs, it would be less likely 
than an infection. On the other hand, her vital 
signs are refl ective of compensatory shock that 
may be caused by a condition such as urinary 
tract infection.      

  2. Her airway and breathing status appears to be managed. 
Her circulatory status may be compromised; no urine 
output may indicate a dehydrated state. It will be impor-
tant to determine whether she has been able to drink 
any fl uids during the past 24 hours. To help support her 
circulation, initiating an intravenous line of volume 
expander such as normal saline or lactated Ringer’s 
solution will be helpful; 200–500 mL boluses of fl uid 
may help reduce her heart rate and help to maintain 
perfusion to the kidneys. Be cautious, because fl uid 
overload is not well tolerated by geriatric patients.     

 Case 2   

  1. Several possible causes exist, including myocardial 
infarction (right-sided and/or left-sided) and congestive 
heart failure. The history of chronic renal failure makes 
her prone to electrolyte disturbances. The recent his-
tory of eating fried bananas, combined with the missed 
dialysis appointment, may have created a hyperkalemic 
condition. The abnormal shape of the QRS complex 
and the peaked T wave may be key fi ndings. If she is 
hyperkalemic, the condition can reduce her cardiac 
output and increase the possibility of electrical dys-
rhythmias.   

  2. A key piece of missing information is the patient’s blood 
pressure. If she is hypotensive, treatment modalities for 
the fl uid in the lungs, such as nitrates or continuous 

positive airway pressure (CPAP), may be contraindi-
cated. However, a combination of albuterol, sodium 
bicarbonate, and calcium chloride can help to drive 
down the elevated potassium levels. This in turn can 
permit the heart to increase its pumping effectiveness 
and improve perfusion. In-hospital treatment may 
include the administration of insulin and dextrose (D50) 
to help push potassium back into the cell. On the other 
hand, if the patient is hypertensive, CPAP can be very 
benefi cial in reducing excessive preload and afterload 
to the heart, improving cardiac output, and forcing fl uid 
out of the lungs, improving oxygenation.      

 Test Yourself   

  1. d 

 A lower UTI, also known as a bladder infection or 
cystitis, is often associated with burning on urination, 
frequency, urgency, and lower abdominal pain in the 
suprapubic area. Patients may also experience low back 
pain, nausea, and malaise. Referred pain to the fl ank may 
be present. Physical examination often reveals suprapu-
bic tenderness and occasionally low back tenderness.   

  2. The genitourinary tract consists of several organs includ-
ing the kidneys, ureters, bladder, urethra, prostate, and 
testicles. 

 The genitourinary system organs occupy several differ-
ent parts of the human body, including the abdomen, 
pelvis, and external genitalia.   

  3. c 

 The symptoms of ureterolithiasis (the presence of a kid-
ney stone in the ureter) vary depending on where the 
stone is on its trip from the kidney to the bladder. The 
pain is caused by both ureteral spasm and obstruction. 
Patients passing kidney stones are frequently found 
writhing in pain, unable to remain still, and unable to 
fi nd a comfortable position. The patients may complain 
of pain that waxes and wanes in the fl ank, abdomen, or 
groin, and they may complain of radiation to the vulva 
or testicles. Other symptoms include nausea, diaphore-
sis, dysuria, urinary urgency or frequency, and the urge 
to defecate.   

  4. a 

 The paramedic should consider hyperkalemia in every 
CRF or ESRD patient encountered. Just as in hyperkale-
mia due to acute renal failure (ARF), decompensation of 
the ECG due to elevated serum levels of potassium 
should be treated with calcium. Administration of 
inhaled albuterol by either metered-dose inhaler or 
nebulizer promotes the movement of potassium across 
the cell membranes, thus temporarily reducing the serum 
levels in CRF patients. This treatment may be used in 
patients with ECG evidence of hyperkalemia. The admin-
istration of succinylcholine, sometimes used in rapid 
sequence intubation procedures, can exacerbate life-
threatening hyperkalemia and should be avoided. Lasix 
should be administered in the presence of pulmonary 
edema, while fl uids should be reserved for those hypo-
volemic patients with some remaining renal function.   
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  5. True 

 Acute renal failure is the deterioration of renal function 
over a period of hours or days that results in the accu-
mulation of metabolic waste products, primarily nitrog-
enous compounds, in the blood. The etiologies of acute 
renal failure can be classifi ed into prerenal, intrinsic 
renal, and postrenal causes.   

  6. Peaked T waves with shortened QT intervals 

 Hyperkalemia is the most common metabolic cause of 
death in ARF patients. The accumulation of potassium 
in the body with the resulting elevated serum potassium 
levels can result in skeletal muscle weakness and car-
diac arrest. The ECG in hyperkalemia changes as the 
serum concentration rises and initially may show peak-
ing of the T wave, as well as shortening of the QT inter-
val and ST depression. As the serum level rises, these 
changes may be followed by bundle branch block, fl at-
tening of the P wave, and increases in the PR interval.   

  7. c 

 Prerenal failure is the most common cause of ARF, 
accounting for 40%–80% of all cases. As its name sug-
gests, prerenal describes any condition that decreases 
perfusion before blood reaches the kidneys, such as 
poor systemic perfusion (e.g., shock) or narrowing and 
blockage of vessels.   

  8. a 

 The most common cause of intrascrotal infl ammation 
and infection is epididymitis. From puberty to age 35, 
chlamydia is responsible for nearly 50%–60% of cases 
of epididymitis. Epididymitis is the infl ammation or 
infection of the epididymis, a convoluted, wormlike 
structure that lies against the posterior surface of the 
testicle.   

  9. Urethritis 

 Urethritis is infl ammation of the urethra due either to 
trauma or infection. Traumatic causes of urethritis 
include frequent bladder catheterization and surgical 
instrumentation. Infections of the urethra occur  primarily 
in adult males and are usually caused by sexually trans-
mitted bacteria such as  Neisseria gonorrhea, Chlamydia 
trachomatis, Ureaplasma urealyticum, Mycoplasma 
hominis,  or  Trichomonas vaginalis.  The signs and 
symptoms of urethritis primarily include dysuria and 
urethral discharge. Prehospital care includes the use 
of appropriate infection control methods. Long-term 
complications of urethritis include urethral stenosis or 
abscess formation.   

  10. In hemodialysis, an external fi lter replaces the diseased 
or absent kidney nephrons. In peritoneal dialysis, the 
peritoneum acts as the dialysis fi lter. 

 To begin hemodialysis, access to the vascular system 
must be obtained by creating a surgical fi stula in which 
an artery and a vein are directly connected to each other 
in the patient’s arm via an AV shunt. Blood is drawn 
from the AV shunt and circulated through the dialysis 
machine at a rate of 300–500 mL per minute. Wastes 
from the patient diffuse across the external fi lter, and 
then the fi ltered blood is returned to the body through 
the shunt, minus urea, excess fl uid, certain dialyzable 
drugs, and other waste products. In peritoneal dialysis, 
dialysate fl uid is circulated into the peritoneal cavity 
through a catheter inserted through a hole made in the 
abdominal wall. Wastes and fl uids diffuse across the 
peritoneum, which acts as the dialysis fi lter, and into 
the dialysate. The dialysate fl uid containing the waste 
materials and fl uids is then drained from the abdomen 
by gravity after a prescribed time interval.           
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 Hematology  

Are You Ready?
 Ashanti Washington is a 20-year-old female who immi-
grated to the United States from Tanzania (Africa) 
2 years ago. Ashanti’s cousin called 9-1-1 for her 
because she has been experiencing vomiting and 
diarrhea with an associated fever for the past day and 
a half. When you and your partner arrive on the scene, 
you fi nd Ashanti bundled up on the couch in her liv-
ing room complaining of nausea, vomiting, diarrhea, 
and dizziness, but her main complaint is severe pain 
in her joints that came on after the fl u-type symptoms 
and the dizziness.  

  1. What condition is Ashanti’s pain likely related 
to? 

   

  2. What is likely causing the pain to occur now? 

   

  3. Describe the basic pathophysiology of the disease 
process that causes this type of pain. 

   

  4. Describe the basic treatment for the patient’s con-
dition. 

       

Active Learning

   1.   Volunteer Opportunity: Hematology  

 There is no better way to learn about different 
hematological conditions than to see patients who 
have these conditions and discuss the conditions 
with the patients and the medical professionals 
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who treat them. Arrange for an observational ses-
sion in any of the following specialty areas: hema-
tology, oncology, histology, pathology, blood bank, 
or laboratory. 
  Go to these observational sessions with ques-
tions and an open mind. Discuss management 
strategies and assessment techniques that can help 
you improve your performance in the prehospital 
setting. However, if you are feeling sick, please 
reschedule your visit to oncology or any other area 
in which patients’ immune systems are potentially 
compromised.   

   2.   Blood Typing  

 If you are not sure what your blood type is, there 
is an easy way to fi nd out at home or in the class-
room. Simply search the Web for “home blood 
type testing kit,” and you will see that there are 
many inexpensive home blood type testing kits 
available (if you do this exercise with a partner 
or two, the price per kit can drop signifi cantly). 
These kits can test for ABO and Rh blood types. 
Compare your results with your classmates. What 
is the most common blood type? Does the break-
down of different blood types mirror the national 
average?     

You Are There: Reality-Based Cases  
 Case 1     

 “Medic 9, Medic 12, Engine 12, Heavy Rescue 1, 
 Battalion 2: Respond to State Route 13 at Ranch Road 
for a head-on collision with people trapped.” You and 
your partner turn on your lights and siren and head 
toward the location of the collision. While you are en 
route to the scene, Medic 12 arrives on the scene and 

states that they have two critical patients. One is 
trapped and is being extricated by the heavy rescue 
squad, and the other is being packaged for transport 
and will be awaiting your arrival. 

 When you arrive on the scene, you are given a 
report for the driver of a car that crashed head-on with 
another vehicle. Per witnesses, both vehicles were 
traveling at greater than 60 miles per hour. Your 
patient’s vehicle sustained major front-end damage. 
The patient is an 18-year-old female who was 
restrained. Although the air bags deployed, she still 
sustained major head, neck, chest, and abdominal 
injuries. She presents unconscious with stridor on 
inspiration and exhalation. One of the medics from 
Medic 12 attempted intubation but was unable to pass 
the endotracheal tube due to distortion of the 
airway. 

 The patient is being ventilated with a bag-mask 
and an oropharyngeal airway. She continues to have 
stridor with ventilation. She has been placed in 
c-spine precautions, and two large-bore IVs have been 
established. She has had two episodes of emesis, 
which were managed by rolling the patient on her side 
and suctioning the airway. The trauma center is over 
an hour away, but there is a community hospital less 
than 5 minutes away.   

  1. Based on the information that you have been 
given, how would you describe the patient’s con-
dition? 

   

  2. Where will you transport the patient? 

 You and your partner decide to take your patient 
to the community hospital. Immediately upon your 
arrival the patient receives a tracheostomy and is 
typed and crossed for a blood transfusion. After being 
informed that it would take 2 hours for a helicopter 
to arrive at the hospital to transfer the patient to the 
trauma center, the attending physician calls the 
trauma center and arranges for you and your partner, 
along with a nurse from the emergency department, 
to transfer the patient there. Two nurses check the 
blood that the physician has ordered to make sure 
that it is the right type. The check is completed, and 
the infusion is started. You load the patient into the 
ambulance and begin your transport to the trauma 
center. 
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 Ten minutes into the transport you begin to 
 reassess the patient and notice that the patient appears 
to be tachypneic. You look over at the ECG monitor 
and notice that the patient’s heart rate has increased 
from 92 to 124 beats per minute; her face is red; and 
you note hives on her face, neck, and upper extremi-
ties. She appears to be shivering, and when you touch 
her skin she seems hot to the touch. You put on your 
stethoscope to auscultate her lungs and discover that 
she is wheezing.   

  3. What do you suspect is happening with the 
patient? 

   

  4. What should your initial action be? 

   

  5. How will you manage the patient’s current prob-
lem? 

   

  6. When determining a person’s blood type, there are 
actually two blood types that need to be deter-
mined. What are these two different blood types? 

   

  7. For each blood type that needs to be determined 
prior to initiating a blood transfusion, there are 
different blood subtypes. List the different blood 
subtypes for each of the two blood types discussed, 
and describe how they differ from one another. 

      

Test Yourself

  1. A child fell on the playground and sustained a 
minor laceration that continues to bleed despite 

your efforts to control the bleeding. You notice 
multiple bruises on the child’s body. The disease 
this child likely suffers from is .   

  2. Your patient is presenting with dyspnea on exer-
tion, tachycardia, and hypotension due to anemia. 
Your treatment should include  

  a. administration of blood.   

  b. administration of corticosteroids.   

  c. administration of anticoagulants.   

  d. maintaining the ABCs.      

  3. Your transfusion patient is exhibiting signs and 
symptoms of a hemolytic reaction. The most 
important treatment would include giving 
 glucocorticoids.  

 True   

 False      

  4. Why is transport to the hospital critical for patients 
who are having a sickle cell crisis? 

   

  5. You respond to a residence for a child with 
 leukemia. The family states that the patient has 
been febrile and experiencing nausea and vomit-
ing for 2 days. Which of the following treatments 
is most appropriate for the patient?  

  a. Antiemetics   

  b. Heparin   

  c. Albumin   

  d. Corticosteroids      

  6. The hematological condition prolonged hypoxia 
may lead to is .   

  7. The spleen  

  a. detoxifi es and fi lters the blood.   

  b. houses Kupffer cells that phagocytize worn-
out RBCs.   

  c. manufactures RBCs and platelets.   

  d. houses macrophages that phagocytize worn-
out RBCs.      

  8. Sickle cell anemia results from  

  a. the destruction of bone marrow.   

  b. premature rupture of the RBC membrane.   

  c. excessive loss of RBCs through bleeding.   

  d. misshapen red blood cells.      
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  9. Prehospital management of a patient with a sickle 
cell crisis includes pain management.  

 True   

 False      

  10. A patient with a history of lymphoma is complain-
ing of nausea, vomiting, and dizziness. How should 
this patient be managed?  

  a. Maintain the ABCs and administer corticoste-
roids.   

  b. Maintain the ABCs.   

  c. No prehospital treatment is necessary for this 
patient.   

  d. Maintain the ABCs and treat the nausea, 
 vomiting, and dizziness.        

Need to Know

 Hematology is defi ned as the study of blood and 
blood-forming tissue and the disorders associated with 
them. 
  The following represent the Key Objectives of 
Chapter 37:  

  1. Identify and care for a patient who presents with 
complications associated with the bleeding disor-
ders disseminated intravascular coagulation and 
hemophilia.  

  a. Disseminated intravascular coagulation (DIC) . 
DIC results in widespread thrombus formation 
within the microvasculature. It uses large num-
bers of platelets and other clotting factors that 
are not quickly replaceable. During the DIC 
process, bleeding and thrombosis occur simul-
taneously. The most common presentation of 
DIC in the prehospital setting is unexplained 
bleeding from multiple sites. Because DIC can 
present in a similar manner to a number of 
conditions, the prehospital treatment is based 
on the presenting problems and includes sup-
porting ABCs and providing high-fl ow oxygen 
and fl uid resuscitation in an attempt to main-
tain hemodynamic status while transporting 
the patient to the hospital.   

  b. Hemophilia.  Hemophilia is a sex-linked, inher-
ited bleeding disorder that is caused by a defi -
ciency or absence of certain clotting factors. 
The severity of the disease is proportionate to 
the amount of clotting factor that is available. 
Signs and symptoms of hemophilia are 
 typically hemarthrosis (bleeding in a joint), 
bleeding from the gums, nosebleeds, and 
intracranial bleeding. The prehospital treat-
ment of hemophilia includes supporting the 

ABCs and providing high-fl ow oxygen and 
fl uid resuscitation in an attempt to maintain 
hemodynamic status while transporting the 
patient to the hospital.      

  2. Describe the different types of anemias, including 
their causes and appropriate prehospital manage-
ment.  

  a. Aplastic anemia.  Aplastic anemia develops 
when bone marrow is not capable of produc-
ing suffi cient numbers of red blood cells sec-
ondary to declining numbers of pluripotent 
stem cells. Prehospital care focuses on pre-
senting signs and symptoms and typically 
involves bleeding control (if bleeding is evi-
dent), supplemental oxygen administration, 
and IV access to correct any hemodynamic 
issues that may be present.   

  b. Megaloblastic anemia . Megaloblastic anemia is 
mostly an inherited condition that results from 
vitamin B 12  and/or folate defi ciency secondary 
to an inability of the GI tract to absorb these 
substances. It can also be related to intestinal 
or stomach surgery or Crohn’s disease. The 
defi nitive treatment is correction of the under-
lying problem, and prehospital care is primar-
ily supportive.   

  c. Hemolytic anemia.  Hemolytic anemia is char-
acterized by destruction of RBCs. It can be 
caused by conditions such as abnormal micro-
vasculature, thrombotic thrombocytopenic pur-
pura, and DIC. Defi nitive care is based on 
 treating the underlying cause, and the prehos-
pital treatment is based on the presenting signs 
and symptoms and includes supporting the 
ABCs and providing high-fl ow oxygen and 
fl uid resuscitation in an attempt to maintain 
hemodynamic status as needed.      

  3. Describe the effects and treatments of the white 
blood cell disorders leukemia, lymphoma, and 
multiple myeloma.  

  a. Leukemia.  Leukemia is a cancer of the blood-
forming stem cells of the bone marrow. The 
two major types of leukemia are myelogenous
and lymphocytic, and there is a chronic and 
an acute form of each type. Signs and symp-
toms of leukemia include frequent infections; 
poor healing of minor wounds; anemia; bleed-
ing or easy bruising; fatigue; fevers; night 
sweats; weight loss; headache; confusion; bal-
ance problems; blurry vision; abdominal pain 
and/or swelling; pain in other areas including 
the neck, underarms, groin, bones, joints, and 
testicles; loss of muscle control; and seizures. 1



486 Part 4 Medical Issues

Prehospital treatment of leukemia patients 
consists of addressing presenting signs and 
symptoms, practicing impeccable aseptic tech-
nique if IV access or access of a preexisting 
vascular access device is required, and attempt-
ing to protect patients from any other micro-
organisms that they could be exposed to  during 
their care and transport. Be aware of dehydra-
tion due to infection and emesis as a result of 
chemotherapy.   

  b.  Lymphoma.  Lymphoma is cancer of the lym-
phocytes. Hodgkin’s lymphoma affects a spe-
cifi c type of B-lymphocyte, and non-Hodgkin’s 
lymphoma affects other types of B- lymphocytes 
and/or T-lymphocytes. Signs and symptoms 
of lymphoma include swollen and painful 
lymph nodes, enlarged spleen, fever, chills, 
unexplained weight loss, night sweats, lack of 
energy, and itching. 2  Prehospital treatment of 
lymphoma is the same as for patients with 
leukemia.   

  c.  Multiple myeloma . Multiple myeloma is a 
 disorder that affects plasma cells and is char-
acterized by replacement of healthy bone 
marrow with cancerous cells, bone destruc-
tion, and the formation of abnormal serum 
globulins that do not function normally. The 
cancerous plasma cells cause a decrease in 
the production of RBCs, WBCs, and platelets. 
Patients with  multiple myeloma frequently 
contact 9-1-1 because they are experiencing 
problems associated with renal failure, 
 hematuria, pain, or pathological fractures due 
to destruction of bone. The most common 
presenting complaints are those related to 
anemia, bone pain, and infection. Bone pain 
is by far the most common complaint for 
these patients. It is generally localized to the 
back or ribs. Lumbar pain is the primary 
symptom in over 70% of all patients with 
myeloma. 3,4  Prehospital treatment includes 
support of the ABCs; administration of  oxygen 
as tolerated; IV fl uid for patients experiencing 
dehydration from the nausea, vomiting, or 
fever; and analgesics for patients experienc-
ing pain. Special attention should be paid to 
using aseptic techniques to protect the patient 
from infection.      

  4. Describe SaO 2  and PaO 2 , including their relevancy 
to prehospital treatment.  

  a. SaO 2  is a  ratio  of the amount of oxygen bound 
to hemoglobin. It measures the total amount of 
oxygen currently bound and compares it to the 
amount that could be bound if all the available 
hemoglobin was used.   

  b. PaO 2  is the amount of oxygen actually bound 
to hemoglobin (the  partial pressure of oxygen ) 
expressed as a percentage that only considers 
the amount of oxygen that is currently bound 
to hemoglobin. 

    The oxyhemoglobin dissociation curve 
expresses how readily hemoglobin releases 
oxygen (Figure 37-1). The curve is typically 
divided into two parts. The fi rst represents 
what happens at the alveolar-capillary mem-
brane; oxygen binds with hemoglobin because 
the partial pressure of oxygen in the lungs is 
relatively high—a left shift of the standard 
curve, which means that a lesser partial pres-
sure of oxygen is necessary for oxygen to 
bind to hemoglobin. The second represents 
what happens at the tissue-capillary juncture; 
oxygen is released (unbound) from hemoglo-
bin for use by tissues because the partial 
pressure of oxygen in the tissues is relatively 
low—a right shift of the standard curve, 
which means that a greater partial pressure 
of oxygen is necessary for oxygen to bind to 
hemoglobin.   

    The curve of the graph shifts to the left or 
the right in response to the ability of oxygen 
to bind or unbind, depending upon the direc-
tion of shift, because of various factors. The 
most common factors that affect the standard 
curve are pH of the blood, temperature, and 
2,3-diphosphoglycerate levels. Exercise and 
PCO 2  levels also affect the curve. 5            
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 FIGURE 37-1   The oxyhemoglobin dissociation curve.   
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 Connections   

  Chapter 13, Shock Overview, in the textbook 
discusses shock related to fl uid loss, bleeding, 
and sepsis.   

  Chapter 32, Allergies and Anaphylaxis, in the 
textbook provides further information on the 
signs, symptoms, pathophysiology, and treat-
ment of allergic reactions.   

  Chapter 33, Infectious and Communicable 
 Diseases, in the textbook explains the factors 
that lead to infection and sepsis.   

  Chapter 47, Patients with Chronic Illnesses, in 
the textbook provides information on devices 
that paramedics will see in the home care  setting, 
including how to manage these devices.   

  Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

  Opportunistic Infections  Patients suffering from 
white blood cell (WBC) disorders are at extremely 
high risk of acquiring any  opportunistic infec-
tion that they come into contact with. Take the 
time to ensure that you do not contribute to 
their development of an infection. Do this by 
practicing precise aseptic or sterile technique 
when performing procedures such as starting an 
IV or accessing a preexisting vascular access 
device. If you are feeling sick, place a surgical 
mask on yourself and the patient so that the 
patient is not subjected to any of your germs. 

Make sure that you practice adequate handwash-
ing technique, including cleaning under your 
 fi ngernails and washing the patient compartment 
of the ambulance and the gurney with a disinfec-
tant on a regular basis.     

The Drug Box

Diphenhydramine (Benadryl) : An antihistamine used to 
treat allergic reactions seen in transfusion reactions. 

Epinephrine (Adrenalin) : An alpha and beta adrener-
gic medication that can be used to treat anaphylaxis 
(severe allergic reactions seen in transfusion reactions) 
by exerting its vasoconstrictive and bronchodilatory 
effects. 

Systemic steroids (glucocorticoids) : Examples are 
hydrocortisone, methylprednisolone, dexamethasone, 
prednisone, and prednisolone. They may be used for 
their anti-infl ammatory properties in patients experi-
encing allergic reactions resulting from transfusion 
reactions. 

  Furosemide (Lasix) : A loop diuretic used in transfu-
sion reactions to help increase the functioning of the 
kidneys.   
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Intravenous Drug Infusion 49 – Appendix A and DVD 49 – Chapter 16 and DVD

Handwashing 61 – DVD 61 – DVD
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 Answers  

 Are You Ready?   

  1. Sickle cell disease. Sickle cell crisis can be triggered by 
dehydration, low oxygen states, low pH, infection, 
trauma, extremes in temperature, and strenuous  physical 
activity. Since Ashanti has had nausea, vomiting, 
 diarrhea, and a fever for the past day and a half, it is 
likely that she is dehydrated. Dehydration is one of the 
conditions that can cause sickle cell crisis.   

  2. Hemoglobin in sickle cell anemia is called hemoglobin S 
and has a characteristic sickle shape. Hemoglobin S 
crystallizes when it is exposed to low oxygen states, 
causing the red blood cells to sickle in shape (Fig-
ure 37-2). The odd shapes tend to clump together, 

 making it diffi cult for the cells to pass through the cap-
illary beds. This results in localized ischemia and pain.     

  3. Sickle cell anemia is an autosomal recessive disease, 
which means that the gene must be obtained from 
each parent in order to actually develop the disease. 
Sickle cell trait results when only one recessive gene 
is inherited. Patients with sickle cell trait rarely expe-
rience any symptoms of the disease, except in low-
oxygen environments such as at high altitudes. 6,7

Sickle cell crisis occurs when the sickle-shaped cells 
become lodged in the microvasculature of the body, 
interrupting blood fl ow. Patients suffer severe pain as 
a result of the interruption in blood fl ow and subse-
quent lack of oxygen being supplied to areas distal to 
the blockage.   

  4. Treatment of sickle cell disease begins in the same man-
ner as any condition that a paramedic treats in the 
prehospital setting, by assessing and managing any 
problems with the ABCs. Because sickle cell crisis 
pain is associated with insuffi cient oxygen delivery 
distal to the blockage in blood fl ow, and sickling of 
the red blood cells occurs in a low-oxygen environ-
ment, the patient should be placed on high-fl ow 
 supplemental oxygen. If the primary and secondary 
surveys for Ashanti support a dehydration treatment 
approach, IV access should be obtained and fl uid 
resuscitation should be initiated. Pain control should 
proceed based on local pain management protocols 
and frequently requires medications such as Demerol 
or  morphine sulfate to manage the pain.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. The patient is a critical trauma patient with an unstable 
airway. She is unconscious with head, neck, chest, and 
abdominal injuries. She has stridor, she has had two 
episodes of emesis, and RSI was unsuccessful due to 
distortion of the anatomical structures of the airway.   

  2. The patient would benefi t from the care that she would 
receive at a trauma center, but due to the fact that she 
has an unstable airway, she may benefi t from going to 
the community hospital to have her airway secured 
before she is transported to the trauma center.   

  3. Based on the onset of signs and symptoms shortly after 
the initiation of a blood transfusion, the patient is likely 
experiencing a transfusion reaction (Figure 37-3).     

  4. Your initial action should be to discontinue the blood 
infusion.   

  5. After the transfusion has been discontinued, and ABCs 
reassessed, ensure that the patient is on high-fl ow oxy-
gen and then replace all IV tubing. Start two large-bore 
IVs and begin to infuse normal saline or lactated Ring-
er’s solution to maintain an adequate hemodynamic 
status (hypotension is common during a transfusion 
reaction). Consult medical direction if you do not have 
standing orders for the treatment of a transfusion reac-
tion. Be sure to frequently assess lung sounds for signs 
of fl uid overload as you infuse the fl uid. If evidence 

7 mm

 FIGURE 37-2   Blood cells of an individual with sickle cell 

disease showing one deformed, pointed erythrocyte and 

three normal erythrocytes.   
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of fl uid overload is detected, slow the IVs to a KVO 
rate. 8  Medications such as diphenhydramine (Benadryl), 
epinephrine, and steroids may be indicated if signs 
and symptoms of an allergic reaction appear. Furosemide 
(Lasix) and other diuretics can be administered to pro-
mote excretion of toxins (resulting from hypotension) 
from the body. Rapid transport is critical for these 
patients. Continue to monitor the patient throughout 
transport.   

  6. ABO blood types and Rh blood types   

  7. There are four ABO blood types and two Rh blood 
types. The ABO blood types are A, B, AB, and O. The 
blood type is based on the surface antigen (or lack of 
surface antigen) on the RBC and the antibody (or lack 
of antibody) that is produced. Table 37-1 shows the anti-
gen and antibody associated with each blood type.   

 Because blood type AB doesn’t have anti-A or anti-B 
antibodies, blood type AB is called the universal 

recipient. A person with this blood type can receive 
blood from any other blood type without a transfusion 
reaction. Because blood type O doesn’t have an A anti-
gen or a B antigen, but has both anti-A and anti-B 
antibodies, blood type O is called the universal donor. 
It can be given to any of the other blood types without 
any transfusion reaction. 

 Rh blood types are differentiated by the presence or 
absence of the Rh surface antigen. Individuals with Rh +  
blood have the Rh surface antigen, and those with Rh −  
blood do not have the Rh surface antigen. 

 Both the ABO and Rh types need to be determined 
prior to administration of blood to avoid a hemolytic 
reaction.     

 Test Yourself  

  1. Hemophilia 

 The child likely has a bleeding disorder that is respon-
sible for the multiple bruises and the cut that will not 
stop bleeding. This set of signs and symptoms is 
 characteristic of hemophilia.   

  2. d 

 Initial treatment for all patients with hematological dis-
orders should target airway, breathing, and circulation 
followed by treatment of other presenting symptoms.   

  3. False 

 The most important treatment for a patient with a hemo-
lytic reaction is to stop the transfusion, maintain the 
ABCs, and give a fl uid bolus. Beta-blockers are not indi-
cated for these patients.   

  4. The patient may require a blood transfusion. 

 Patients experiencing a sickle cell crisis often require 
blood transfusions, in addition to oxygen, fl uid therapy, 
and pain management.   

  5. a 

 Treatment for a patient with a hematological  disorder should 
be aimed at maintaining the ABCs and treating the 
underlying symptoms (e.g., nausea and vomiting).   

  6. Polycythemia 

 Polycythemia is the production of excess RBCs, to 
increase the oxygen-carrying capacity of the blood, as a 

 TABLE 37-1 Antigens and Antibodies of the ABO Blood Groups          

Blood Type Antigen Antibody

A A Anti-B

B B Anti-A

AB (universal recipient) A and B Neither anti-A 

nor anti-B

O (universal donor) Neither A nor B Both anti-A and anti-B

Type B
(anti-A) 
recipient

Donor RBCs 
agglutinated by 
recipient plasma

Agglutinated RBCs
block small vessels

Blood from
type A donor

 FIGURE 37-3   Effects of a mismatched transfusion. Donor 

RBCs become agglutinated in the recipient’s blood plasma. 

The agglutinated RBCs lodge in smaller blood vessels 

downstream from this point and cut off the blood fl ow to 

vital tissues.   
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result of prolonged hypoxia (such as in the case of 
emphysema).   

  7. d 

 Macrophages phagocytize worn-out RBCs in the spleen. 
Kupffer cells phagocytize RBCs in the liver, which is 
also where the blood is fi ltered. RBCs are produced by 
stem cells in bone marrow in the adult patient.   

  8. d 

 Sickle cell anemia is the result of sickle-shaped red 
blood cells with diminished oxygen-carrying capacity.   

  9. True 

 Patients experiencing a sickle cell crisis often require 
the use of analgesics for pain, including Demerol and 
morphine.  

  10. d 

Treatment for a patient with a hematological disorder 
should include maintenance of the ABCs and any addi-
tional complicating symptoms, such as the use of an anti-
emetic to control nausea and vomiting. Corticosteroids 
are not indicated for this situation.
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     Environmental Conditions  

Are You Ready?
 Donald is a patient who you see regularly in of your EMS 
system. Decades ago he was a successful songwriter; over 
time he became addicted to alcohol and drugs, eventu-
ally fi nding himself broke and homeless. Because he 
often drinks himself into a stupor on street corners, 
 passersby call for EMS regularly for the “unconscious 
man down.” Care and transport of Donald has become a 
source of frustration for many crews. This morning you 
receive the dispatch of an unconscious male lying on the 
park bench near Donald’s regular haunt. The fi rst 
responder fi re engine confi rms your suspicion and slows 
your response to a code 2 (no lights or siren). 

 The fi refi ghters are standing off to one side as you 
approach. Donald is hidden underneath a pile of smelly 
clothes, his legs sticking out. The clothes are damp, 
which is unusual—not that they are wet from the cool 
morning dew, but that Donald stayed outside overnight. 
You remember that it was fairly cool the night before. 
Once you remove the clothing, you try to awaken 
 Donald with a trapezius pinch. He does not respond. 
You observe that his breathing is slow and erratic and 
that he appears cyanotic. His face is cold to the touch; 
the alcohol smell on his breath is quite strong. There 
are a variety of older bruises and hematomas around 
his face and head, but one appears to be fresh.  

  1. What are your initial priorities? Why are the cir-
cumstances of his presentation worth noting? 

   

  2. How do you maintain a professional attitude and 
provide an equal level of care to all of your patients, 
desirable or not?       

Active Learning

   1.   Sweat It Out  

 How well does your body cope with changes in tem-
perature? Try the following experiment. Choose a 
partner. Then bundle yourself into many layers of 
clothing. Make sure to cover every part of the skin, 
including the head and hands. Next, start exercising, 
walking briskly or otherwise to increase the body’s 
metabolic rate. You should quickly become warm. 
Continue physical activities until you are sweating. If 
at any time you feel exhausted, stop the activity. Rap-
idly remove as many layers of clothing as possible. 

  During the exercise, have your partner record 
the following observations:  

  • Using a digital thermometer if possible, take 
an oral temperature before the exercise begins. 
Take a temperature again when sweating  begins 
and every 5 minutes thereafter.   

  • Measure your heart rate and respiratory rate. 
Feel the skin on your chest and record the 
 relative temperature.   

  • About 5 minutes after sweating begins, remove the 
coverings to your head and hands. After 1 min-
ute, determine whether you feel some  relief.   
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  • Make sure to drink plenty of fl uid after the 
 activity and rest. Continue to record your heart 
rate, respiratory rate, and oral temperatures 
 every 5 minutes during cooldown.    

 Review the recordings. Did the oral temperature 
rise during the activity? If so, how much? What 
about the heart rate? Did taking off the head and 
hand covers make you feel better? Why?  Bonus:

Did you begin to shiver during the cooldown 
period? Why would that happen?   

   2.   Up and Down . . . and Way Down      

 Identify each of the following dysbaric conditions in 
the table from the description of the patient’s com-
plaint. Then, identify its associated phase of diving.                       

Complaint Condition Diving Phase

a.  “I can’t move, my joints 

hurt so bad!”

Ascent

b.  “My ears were ringing. 

I felt so anxious. I felt 

like I was going to 

throw up. Toward the 

end I thought I wasn’t 

going to make it; it was 

so hard to move.”

Oxygen 

toxicity

c.  “She was really having 

trouble breathing when 

we took off her mask. 

She said her chest 

hurt, and she was 

coughing up blood.”

d.  “My ears were hurting. 

Then I heard a pop, 

and I got dizzy right 

after that.”

e.  “I don’t know what 

happened. Suddenly my 

friend started to take off 

his face mask, trying to 

offer it to the fi sh.”

   3.   Bites and Stings      

 Mark the statements in the table as true or false:                   

Statement True False

a.  If you get stung by a jellyfi sh, urinate 

on the area that was stung to 

neutralize the venom.

b.  A severe case of snake 

envenomation is marked by signs 

that include blood in the urine.

c.  You can reduce the effects of a sting 

ray’s toxin by soaking the affected 

body part in hot water for 90 

minutes.

d.  Use tweezers to pluck out a bee’s 

stinger, because grabbing the stinger 

with fi ngers is diffi cult.

e.  If bitten by a snake, make “X” marks 

with a small knife over the puncture 

wounds and suck out the venom to 

minimize its effects.

You Are There: Reality-Based Cases  
 Case 1  (continued from chapter opener)  

 Donald’s breathing rate continues to be slow and irreg-
ular. You palpate slow femoral and carotid pulses. As 
you expose the patient, you fi nd that he feels cold to 
the touch in his axillae and abdomen. Other than var-
ious scars on his upper extremities and legs, you do 
not fi nd any other signs of trauma. Both his hands and 
feet are edematous. His breath sounds are faint but 
equal bilaterally. His pupils are dilated, equal, and very 
slow to respond. His gaze is unusually disconjugate. 
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His vital signs are HR of 60, RR of 6, and BP of 86/40. 
SpO 2  was 91% originally, and now it is about 94%. 

 In addition to his well-known history of alcohol 
and drug use, you also know that Donald has a history 
of traumatic brain injury, pneumonia, and chronic 
malnutrition. He had been taking several medications 
for a psychiatric condition, but none can be found 
today.   

  1. List several possible underlying conditions for 
Donald’s presentation. 

   

  2. Describe your management of this patient. 

     

 Case 2     

 You are ascending Mount McKinley (Denali) with an 
experienced group of climbers. At 14,000 feet, your 
party comes across another two climbers moving 
toward you. One is waving at you for help. He asks 
you for assistance in carrying his partner back 
down the mountain. He tells you that his partner is 
“sick.” 

 The other climber, Chris, is a 32-year-old male. He 
appears unsteady on his feet and doesn’t respond 
when you call his name. He looks quite pale, and his 
lips are blue. You can fi nd a carotid pulse, which is 
weak, thready, and fast. He is tachypneic. 

 The fi rst climber provides you with more informa-
tion. Chris began complaining of feeling ill about 

2 days ago. He had a cough and felt like he had a fever. 
Chris wanted to continue on, so they resumed the 
ascent. Chris began vomiting this morning and com-
plained of feeling very nauseous, as well as having a 
severe headache. He became disoriented and confused 
later in the day, which forced the climbers to turn 
back. 

 Wishing you had some medical equipment, you 
assess Chris. Pressing your ear close to Chris’s mouth, 
you can hear crackles as he exhales. His neck veins 
are fl at, and his lips are cracked and dry. There is no 
obvious bruising on what little exposed skin you can 
see.   

  1. What might Chris be experiencing? 

  

  2. What is the most effective way to treat his condi-
tion? 

      

Test Yourself

  1. Which group is at greatest risk for heat illness?  

  a. Professional drivers   

  b. Landscapers   

  c. Construction workers   

  d. Athletes    

 Scenario:   Your patient has been camping and hiking 
in the Sonoran Desert. Although she was careful to 
drink water continuously, her husband believes that 
she has become dehydrated. She is complaining of 
fatigue, headache, and nausea. She is diaphoretic and 
her body temperature is 99.1°F.   

  2. You should suspect  

  a. heat syncope.   

  b. heatstroke.   

  c. hyponatremia.   

  d. heat edema.      

  3. How should you treat this patient? 
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  4. How is prickly heat, also known as heat rash, 
caused and how can it be prevented? 

 

   

  5. Young, active people are particularly susceptible 
to classic heatstroke.  

 True   

 False      

  6. A soccer coach pulled one of his players out of 
the game when he noticed that the player seemed 
clumsy and disoriented. When you arrive 20 min-
utes later, the patient is sitting in the shade with 
his head between his knees. He is confused, feels 
“light-headed,” and is sweating profusely. His 
body temperature is 39.8°C (103.6°F). How should 
you treat this patient?  

  a. Remove the patient’s clothing and apply ice or 
cold packs to the neck, groin, and armpits; 
administer a pressor and transport.   

  b. Remove the patient to an air-conditioned 
building and encourage him to drink a salt-
containing sport drink.   

  c. Cool the patient with water or by fanning, 
administer a bolus set to deliver 250 mL of 
normal saline over an hour, and transport.   

  d. Immerse the patient in ice water, administer a 
bolus set to deliver 1,000 mL of normal saline 
over 30 minutes, and transport.      

  7. A patient is hypothermic when her body tempera-
ture drops below °C ( °F).   

  8. Which of the following patients is at greatest risk 
for hypothermia?  

  a. A febrile 12-year-old   

  b. A 23-year-old intoxicated male   

  c. A 64-year-old with hyperthyroidism   

  d. A 45-year-old obese woman    

 Scenario:   Your elderly patient wandered away from 
his home and became confused. He is found lying in 
a snow-covered fi eld a mile away. He responds to 
voice and is bradycardic and hypoxic. His body tem-
perature is 29.6°C.   

  9. How would you classify this patient?  

  a. Moderately hypothermic   

  b. Severely hypothermic   

  c. Local cold injury   

  d. Mildly hypothermic      

  10. How would you treat this patient? 

 

   

 

  11. You are part of a team sent to rescue a hiker who 
has been lost for 3 days in damp and cool condi-
tions. When you fi nd the patient, he is pale and 
unresponsive. You are unable to obtain vital signs, 
and the ECG indicates that the patient is in cardiac 
arrest. His core temperature is 22.6°C (72.7°F). You 
should  

  a. begin active rewarming techniques and admin-
ister CPR.   

  b. begin active internal rewarming and adminis-
ter atropine.   

  c. remove cold or wet clothing and defi brillate.   

  d. do nothing; the patient is deceased.      

  12. Frostbite is classifi ed based on  

  a. the minimum temperature of the affected tis-
sue.   

  b. the amount of surface area affected by the 
injury.   

  c. the depth of the injury.   

  d. the color of the injury.      

  13. Your patient was shoveling snow when he realized 
that he could no longer feel his fi ngertips. The tis-
sue on his fi ngers felt hard, and now, 30 minutes 
after rewarming began, his fi ngers remain cool and 
pale. You should suspect  

  a. chilblains.   

  b. frostnip.   

  c. superfi cial frostbite.   

  d. deep frostbite.      

  14.  are a superfi cial injury caused by 
skin infl ammation and tissue hypoxia when the 
skin is exposed to above-freezing, often windy, 
conditions.   

  15. You are called to a remote location for a woman 
who was cross-country skiing in the forest. When 
she noticed that her socks had become wet, she 
stopped to change them and discovered that the 
tissue on her feet was cold, blue, and hard. Because 
of the location, you had to park the ambulance a 
mile away. The patient feels that she can ski out. 
You should  

  a. massage the damaged tissue and then treat it 
as you would a burn.   

  b. wait until you return to the ambulance before 
beginning rewarming.   
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  c. administer an analgesic before beginning 
rewarming.   

  d. begin active rewarming of the damaged tissue 
immediately.      

  16. Summarize Boyle’s law. 

 

   

  17. Your patient has returned from an extended 
deep dive. She is confused and agitated and 
complains of nausea and blurry vision. As you 
 perform a physical examination, you note that 
her eyelid is twitching. What is the likely cause 
of her symptoms? 

 

   

  18. Divers most commonly experience barotrauma 
during ascent.  

 True   

 False      

  19. What are the symptoms of nitrogen narcosis? 

 

   

  20. Which of the following diving disorders requires 
recompression therapy in a hyperbaric cham-
ber?  

  a. Gastrointestinal barotrauma   

  b. Subcutaneous emphysema   

  c. Oxygen toxicity   

  d. Decompression illness (type 1)      

  21. Thermosensors are temperature-sensitive neurons 
located in the skin, spinal cord, limb muscles, and 
the anterior hypothalamus.  

 True   

 False      

  22. Vigorous shivering is characteristic of the 
 stage of hypothermia. 

  

    

  23. Divers who experience arterial gas embolism (AGE) 
should be transported  

  a. by ground in the Trendelenburg position.   

  b. by ground in the supine position.   

  c. by air in the Trendelenburg position.   

  d. by air in the supine position.      

  24. Which group of nonhuman animals causes the 
greatest number of human deaths?

    a. Nonhuman mammals (including bears and 
large cats)   

  b. Fish (including sharks and stingrays)   

  c. Arthropods (including insects and spiders)   

  d. Reptiles (including snakes and lizards)      

  25. Which of the following statements is true regarding 
the removal of a bee stinger?  

  a. Use the side of a credit card to scrape the 
stinger away.   

  b. Do not remove the stinger in the prehospital 
setting.   

  c. Apply a compress of sodium bicarbonate 
before removing the stinger.   

  d. Gently pluck the stinger with your fi ngers.      

  26. The black widow spider has a dark hourglass-
shaped spot on its dorsal side.  

 True   

 False      

  27. Your patient was involved in a fi ght. She has slight 
edema around her left cheekbone and a series of 
small gashes across the knuckles of her right hand. 
She thinks the hand injury occurred when she 
“fi nally hit him in the face.” What should you sus-
pect regarding the injury to her hand, and what 
actions should you take? 

 

   

  28. A boy was trying to feed a raccoon in his backyard 
when he was bitten. You should immediately be 
suspicious of  

  a. hemorrhage.   

  b. acute allergic reaction.   

  c. rabies.   

  d. bacterial infection.      

  29. Your patient was stung by a bee while picking 
apples in an orchard. He is now complaining of 
dyspnea, tightness in his chest and throat, and 
watery eyes. His fi ancée tells you that he is  asthmatic 
and has a hay allergy. You should be most suspi-
cious of  

  a. an anxiety attack.   

  b. an allergic reaction to the hay that is being 
baled in a nearby fi eld.   

  c. an asthma attack.   

  d. an anaphylactic reaction to the bee sting.    



496 Part 4 Medical Issues

 Scenario:   You were picnicking on the beach with a 
group of friends when one of them accidentally stepped 
on a jellyfi sh. She is in extreme pain. You do not have 
any medical supplies immediately available to you.   

  30. You should  

  a. ask her if she will let someone urinate on the 
affected area.   

  b. have your friend rinse and vigorously scrub 
her leg in the ocean water.   

  c. douse the affected area in orange juice.   

  d. scrape the surface of her skin with the side of 
a credit card.      

  31. After decontaminating the wound, you should  

  a. apply shaving cream or baking soda and shave 
the area.   

  b. immerse the leg in cold water.   

  c. immobilize the leg.   

  d. bandage the wound using the cleanest materi-
als on hand.      

  32. Your patient has traveled to the Colorado Rockies 
to ski during his spring break. He awakens in the 
middle of the second night with severe dyspnea. 
His friends tell you that he was complaining of a 
cough, fatigue, and a headache before he went to 
bed. How should you treat this patient? 

   

  33.  injuries occur when an object 
(such as a house or a tree) is struck by lightning 
and the dissipating current jumps to a nearby 
 person.   

  34. You are part of a crew rescuing a swimmer who 
became tangled in lake weeds and has been 
 submerged below the surface of a lake for nearly 
10 minutes. The ambient temperature is 68°F. The 
patient’s head and shoulders are now above the 
surface, and divers are working to disentangle her 
legs. You are able to safely access the patient in 
an infl atable raft. She is apneic and has a pulse 
rate of 41 beats per minute, weak and regular. You 
note a minor laceration on her right shoulder that 
is bleeding sluggishly. While the divers fi nish 
extricating the patient you should fi rst  

  a. apply a heat pack to the back of her neck.   

  b. administer rescue breaths.   

  c. continue to monitor her ABCs.   

  d. control the bleeding of her shoulder.        

Need to Know

 The following represent the Key Objectives of Chapter 
38:  

  1. List the signs and symptoms associated with expo-
sure to extremes of temperature, and describe the 
management of those conditions. 

 Our bodies do fairly well when exposed to high 
or low temperatures. When it gets warm, we dilate 
our peripheral vasculature, allowing blood to pool 
near the surface of the body and heat to escape. 
We also sweat, which allows for evaporation to 
enhance internal heat loss. Conversely, being 
exposed to cooler temperatures reverses those 
effects; blood is shunted away from the skin, caus-
ing us to become pale. We begin to shiver, which 
uses mechanical friction to generate heat. Our 
heart rate also changes, increasing blood fl ow 
when it’s hot and decreasing it when it’s cold. 
  The human body runs into trouble when these 
mechanisms can no longer compensate for the ambi-
ent temperature. The severity of the condition is 
correlated with the level of heat gained or lost from 
the body. Heat- or cold-related emergencies are also 
affected by the patient’s preexisting medical condi-
tions, medications that can reduce the body’s cool-
ing or heating powers, clothing, and age.     

   Heat-related illnesses  include heat cramps, 
heat exhaustion, and heatstroke. Heatstroke is a 
true medical emergency and requires rapid inter-
vention of airway control, ventilatory and circula-
tory support, and rapid cooling of the body. 
 Benzodiazepines such as diazepam may be used 
to control shivering brought on by rapid cooling. 
Fluid resuscitation may be necessary, especially 
if the patient was dehydrated when the illness 
began. 
  Patients who are experiencing heat exhaustion 
can be thought of as being in a “compensatory 
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state” despite the elevated temperature—they 
continue to perspire and have a fully functional 
thermoregulatory mechanism. However, the core 
body temperature will still be elevated, and the 
patient may be hypovolemic. Passive cooling mea-
sures will be helpful, along with fl uid replace-
ment therapy. 
  Heat cramps are an example of a local tissue 
injury produced by the effects of heat. Loss of 
water and body salts through sweating and other 
dehydrating mechanisms can cause skeletal mus-
cles to cramp uncontrollably. Drinking an exces-
sive amount of water during high exertional 
 periods without replacing the salts can also result 
in muscle cramping. Cramps will usually self-
resolve with rest or with rehydration using salt-
containing fl uids.     

   Cold-related illnesses  include local tissue 
injuries, such as frostbite, and systemic condi-
tions, such as hypothermia. Hypothermia can be 
classifi ed as mild, moderate, or severe. Be alert 
for signs of signifi cant cooling, including altered 
mental status, stiffening limbs, loss of refl exes, 
the  absence  of shivering, and the emergence of 
Osborn waves on the ECG. The primary focus of 
prehospital care is to prevent further cooling and 
begin warming measures. Passive warming is 
appropriate for cases of mild  hypothermia, but 
active external warming methods will be needed 
in moderate or severe cases. 
  Patients with moderate to severe forms of 
hypothermia must be handled gently and care-
fully. There is a possibility of inducing ventricular 
fi brillation in “cold” hearts. Advanced life support 
procedures such as defi brillation and medication 
administration may have little or no effect when 
the body is very cold. If the patient is in cardiac 
arrest and is hypothermic, begin CPR and continue 
resuscitation until the body has been warmed to 
near-normal temperatures. 

  Frostbite is an example of a local tissue injury 
in which the cells actually freeze. The frozen fl uid 
expands and causes cells to rupture and die. The 
length of time of exposure and the amount of 
 tissue involved will determine the extent of the 
injury. The skin of the affected area will become 
white, without any signs of blanching. In most 
cases, a loss of sensation occurs. Emergency care 
will involve rapid transport to an area or facility 
where rewarming can occur without the chance of 
refreezing. Analgesics may be needed for the sig-
nifi cant pain that is felt as the tissue thaws.   

  2. Describe the effects of submersion, immersion 
syndrome, and diving-related injuries and ill-
nesses, including the prehospital treatment of 
those conditions. 

Submersion  events occur when the patient is 
under water long enough to cause an adverse 
effect. They are graded by the level of effect on the 
body, from 1 (very mild) to 6 (cardiac arrest). In 
practical terms, there are no differences between 
drowning in fresh versus salt water conditions. 
Treatment for immersion incidents is focused on 
protecting the patient’s cervical spine if a diving 
injury is suspected, establishing and maintaining 
the airway, and supporting breathing and circula-
tory systems. Care must be taken by the paramedic 
to exercise extreme caution when rescue from 
water is needed. 
   Immersion  events are submersion events that 
occur in very cold water. General theory holds that 
the coldness of the water induces the mammalian 
diving refl ex, in which the oxygen need of the 
body is suddenly reduced signifi cantly. In these 
situations, it is possible to resuscitate victims suc-
cessfully, even after prolonged periods of apparent 
cardiac arrest. Current treatment guidelines include 
basic life support (CPR) while the body is rewarmed, 
and withholding advanced life support treatment 
until the body temperature rises closer to normal. 
In a small percentage of immersion victims,  post-
immersion  syndrome can occur, in which respira-
tory distress begins a few hours to days after the 
submersion event. 
   Dysbarisms  are conditions that arise from 
excessive atmospheric pressure experienced dur-
ing diving or from a too-rapid loss of pressure 
when ascending too quickly from signifi cant 
depths of water. Most of the conditions involve 
oxygen and nitrogen gases that are dissolved 
within the body. Examples of conditions associ-
ated with descent include barotraumas, nitrogen 
narcosis, oxygen toxicity, and hypothermia. 
Ascent problems include vertigo, arterial gas 
embolism, pneumothorax, pneumomediastinum, 
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and decompression sickness. Treatment of dys-
baric conditions involves the identifi cation of 
patients requiring recompression therapy and 
rapid transport to facilities equipped to perform 
such treatment. The Diver’s Alert Network (DAN) 
can provide assistance in identifying the nearest 
appropriate facility for your patient.   

  3. Describe the signs and symptoms of exposure to 
high altitudes and the management of patients 
experiencing high-altitude illnesses. 

 In contrast to dysbarisms, high-altitude emergen-
cies result from an underpressured environment, 
most notably at elevations high above sea level. 
At higher altitudes, atmospheric oxygen levels are 
thin compared to those at sea level. The body can 
make gradual adjustments over time, but rapid 
changes in altitude can cause heart rate, blood 
pressure, and peripheral resistance to increase. 
Cerebral blood fl ow also increases, resulting in 
possibly higher intracranial pressure (ICP). 
   Acute mountain sickness (AMS)  develops 
within a few hours of achieving an altitude of 
8,000 feet or higher. Lasting generally 3–4 days, 
signs and symptoms include headache, nausea, 
fatigue, dizziness, anoxia, or diffi culty sleeping. It 
usually self-resolves or resolves by descending to 
lower altitudes. 
   High-altitude pulmonary edema (HAPE)  is a 
much more serious condition than AMS, occur-
ring at higher altitudes (typically greater than 
14,500 feet). In addition to the signs seen in AMS, 
the patient with HAPE also is in respiratory dis-
tress, coughing up clear to bloody sputum as fl u-
ids build within the lung tissue. In fact, HAPE is 
an example of non-cardiogenic pulmonary edema. 
Treatment includes descent to lower levels, 
administration of supplemental oxygen, and arti-
fi cial pressurization through hyperbaric chambers 
and portable Gamow bags. IV diuretics may be 
helpful, and nifedipine may help to lower vascu-
lar resistance. 
   High-altitude cerebral edema (HACE)  occurs 
generally 1–3 days after the onset of AMS. The signs 
and symptoms of severe headache, nausea and vom-
iting, altered mental status, seizures, and coma point 
to a signifi cant increase of pressure inside the brain. 
Rapid descent to a lower altitude is critical. Oxygen 
and dexamethasone may be helpful in addition to 
respiratory support. Diuretics may help, but they 
can worsen a hypovolemic state. Similar to HAPE, 
hyperbaric treatment may be necessary in HACE.   

  4. List the signs and symptoms associated with reac-
tions to various bites and stings, and describe the 
treatment for these conditions. 

 Most bites and stings are unremarkable and 
uneventful, save for the local pain and possible 
swelling at the site. Keeping these wounds clean 
will help reduce the chance of infection and fur-
ther injury. Anaphylaxis associated with insect 
stings is a serious emergency and should be treated 
accordingly. Bites associated with black widow or 
brown recluse spiders are unusual in presentation 
and should be evaluated by a physician for fur-
ther treatment and follow-up. Snake bites are rare, 
and bites associated with envenomation are even 
more so. Treatment for these infrequent episodes 
is primarily aimed at reducing the spread of the 
venom through the body by minimizing move-
ment of the affected area and transporting to an 
appropriate facility.   

  5. Describe the injury patterns associated with 
 lightning injuries and the concept of “reverse 
 triage.” 

 Lightning is a form of electricity that is neither 
direct nor alternating current (DC or AC). For the 
briefest of moments the amount of energy and 
heat that is released during a lightning strike is 
nearly beyond comprehension. The injury pat-
terns associated with lightning strikes are also 
unusual, ranging from “ferning” patterns on the 
skin associated with fl ashover phenomenon, to 
blast injuries after contact with superheated air, 
to asystolic cardiac arrest. You should be aware 
of scene safety issues if a lightning storm is still 
active. 
  If groups of people are affected by a strike, 
perform “reverse triage” and do perform CPR on 
those who present apneic and pulseless. Those 
victims who are alive after a strike will remain so. 
Those in cardiac arrest actually have a better than 
normal chance of resuscitation if basic life support 
is initiated soon after the strike.      

 Need to Do 

 The following skills are explained and illustrated 
in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying 
DVD:           

Skill Name

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Pulse Oximetry 12 – DVD 12 – DVD

Chest 
Auscultation

27 – Appendix A 
and DVD

27 – Chapter 11 
and DVD
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Connections   

ᔢ The Diver’s Alert Network (DAN) is a nonprofi t 
organization affi liated with the Duke University 
Medical Center in Durham, NC. Its mission is to 
help protect the safety and health of divers. The 
emergency number to contact DAN for the loca-
tion of a hyperbaric facility is +1-919-684-8111. 
You can also call collect at +1-919-684-4DAN. 
When the phone is answered, advise the opera-
tor that you are managing a diving emergency, 
and you will be connected directly to a DAN 
assistant or receive a return phone call. The 
DAN website is  www.diversalertnetwork.org .   

ᔢ The International Society for Mountain Medi-
cine (ISMM) has a short tutorial on high-altitude 
illness at their website:  www.ismmed.org/np_
altitude_tutorial.htm . The ISMM’s mission is to 
“encourage research on all aspects of mountains, 
mountain peoples and mountaineers and to 
spread scientifi c and practical information about 
mountain medicine around the world.” 1    

ᔢ You may want to review other causes of non-
cardiac pulmonary edema in Chapter 29, Cardi-
ology, and about intracranial pressure in Chap-
ter 20, Head, Face, and Neck Trauma, in the 
textbook.   

ᔢ Environmental conditions can often factor into 
complex cases. Problem-Based Learning Case 6, 
Come Out Swinging, will test your assessment 
and diagnostic abilities.   

ᔢ Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

ᔢ  Feel the Heat  On the patient, that is. Don’t check 
for body surface temperature on the exposed areas 
of the skin—ambient temperature may cause you 
to feel inaccurately. Instead, check for tempera-
tures close to the core, on the patient’s chest or 
abdomen, or under the armpits. If these areas feel 
cool to the touch, you can be more confi dent that 
the patient may in fact be experiencing  hypothermia. 
Don’t forget to use the palmar side of your wrist 
to feel for skin temperature. Just be sure that your 
skin is intact in that region.   

ᔢ  Be Safe  Many of the injuries and illnesses 
described in this chapter occur under risk-laden 
conditions—under water, at high altitudes, and 
at the extremes of heat and cold. You must be 

trained and prepared to handle yourself in these 
 conditions, even as you help others. If you are 
working in an area where these types of events 
occur, take extra training to better protect your-
self while working.     

The Drug Box

Nifedipine:  A calcium channel blocker that dilates the 
pulmonary vasculature; can help patients experienc-
ing high-altitude pulmonary edema (HAPE). 

Diazepam:  A sedative that can help reduce the extreme 
shivering brought on by rapid cooling measures uti-
lized during heatstroke emergencies. 

Diuretics:  Furosemide may be helpful in helping to 
shift interstitial fl uid out of the pulmonary tissue 
during HAPE, but it also increases the risk of dehy-
dration.     

 Reference   

  1. International Society for Mountain Medicine website, 
“About 15mm.”  www.ismmed.org/ismm_info.htm  
(accessed November 18, 2006).   

 Answers   

 Are You Ready?   

  1. The irregular breathing pattern and level of uncon-
sciousness are troubling. Because of the potential injury, 
you will need to manually stabilize the head and neck 
during the primary survey. It is possible that you will 
need to ventilate the patient, rather than simply provid-
ing supplemental oxygen. He will need to be exposed 
quickly and checked for any possible injuries that may 
be hidden by his clothing. The circumstances may be a 
clue to Donald’s medical condition. If Donald is a crea-
ture of habit, perhaps something happened to him that 
took him out of his normal routine. He might have been 
drinking more than usual, causing him to not be able to 
get back to his normal place of sleep. Or, he may have 
been assaulted or fallen and struck his head, causing 
confusion and altered mental status. If it was fairly cool 
the night before, hypothermia may have caused him to 
become confused and disoriented.   

  2. Patients like the one described can be frustrating to 
manage, but they still deserve your respect and care. See 
Chapter 3, Professional Ethics, for discussion on this 
topic.     
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 Active Learning   

  2. a. decompression illness (type 1), ascent; b. oxygen 
toxicity, at depth; c. arterial gas embolism or pneumo-
mediastinum, ascent; d. middle ear barotrauma, 
descent; e. nitrogen narcosis, at depth   

  3. a. false; b. true; c. true; d. false; e. false     

 You Are There: Reality-Based Cases  

 Case 1   

  1. There are several clues that key into the following 
 conditions: new head trauma, Wernicke’s disease, hypo-
glycemia, alcohol poisoning, and hypothermia. Given 
the patient’s preexisting medical state, it may very well 
be a combination of several of these possible causes.   

  2. Airway protection with an oropharyngeal airway and 
bag-mask; supplemental oxygen and ventilation;  cervical 
spine immobilization; IV fl uid, with perhaps a fl uid 
challenge; determine blood glucose level and CO 2  level; 
maintain body temperature and attempt passive 
 rewarming efforts; transport to a trauma receiving facil-
ity for evaluation of head trauma.     

 Case 2   

  1. Although there are some signs of an infection, it is likely 
that Chris is experiencing high-altitude pulmonary 
edema (HAPE). The nausea, vomiting, and headache are 
alarming signs of high-altitude cerebral edema (HACE). 
Other differentials for the altered mental status include 
dehydration, hypothermia, hypoglycemia, hypoxia, and 
stroke.   

  2. Rapid descent to an altitude where excessive interstitial 
fl uid in the lungs and brain can be reabsorbed by the 
body and administration of supplemental oxygen is the 
most effective way of managing this condition.      

 Test Yourself   

  1. d 

 Athletes and soldiers are at particular risk for heat ill-
ness given their degree of exertion in hot environments. 
Heat-related deaths are the third leading cause of death 
among American athletes, following head and spinal 
cord injuries and cardiac arrest.   

  2. c 

 The woman’s symptoms (her complaints, her only 
slightly elevated temperature, and the diaphoresis) cou-
pled with her history of signifi cant water intake are 
indicative of heat exhaustion and hyponatremia. 
 Hyponatremia occurs when oral intake does not keep 
up with sweat loss, resulting in abnormally low sodium 
levels.   

  3. Encourage the patient to rest in a cool area and drink a 
salt-containing sports drink or a 56–112 mEq salt solu-
tion (¼–½ teaspoon of table salt per liter of water). In 
severe cases of heat exhaustion, patients should be 
admitted for cautious correction of their volume and 
electrolyte imbalances.   

  4. Heat rash occurs when sweat gland pores are obstructed 
and staphylococcal infection results. To prevent heat 
rash in warm, tropical climates wear light, loose-fi tting, 
clean clothing and avoid talcum powder.   

  5. False 

 Elderly and debilitated people are more likely to suffer 
from classic heatstroke. Young, active people generally 
suffer from exertional heatstroke.   

  6. c 

 Although the patient’s body temperature is below 41°C, 
you should assume that it was higher before you were 
able to measure it. Suspect heatstroke. You should lower 
the patient’s temperature, being careful to avoid “over-
shoot hypothermia,” and administer fl uid conservatively 
so as not to cause pulmonary edema.   

  7. 35, 95   

  8. b 

 Alcohol acts as a depressor and may lead to secondary 
hypothermia, also known as “urban” hypothermia 
because it is more prevalent in urban environments.   

  9. a 

 Patients who are moderately hypothermic have a core 
temperature between 32.2°C and 28°C. See Table 38-2 
in the textbook for additional signs and symptoms.   

  10. Move the patient to a warm location, remove cold and 
wet clothing, and employ active, external rewarming 
techniques such as heat lamps, heating blankets, hot 
water bottles, and forced air warming systems.   

  11. a 

 Patients with core temperatures as low as 13.7°C have 
survived hypothermia. Defi brillation is usually unsuc-
cessful until the core temperature is above 28°C, and in 
general, cardiac drugs are not recommended.   

  12. c 

 The extent of frostbite damage is classifi ed based on 
depth, from superfi cial to deep.   

  13. d 

 Deep frostbite is characterized by hard, noncompress-
ible tissue that will remain cool and gray or blue even 
after rewarming.   

  14. Chilblains 

 Erythema, edema, and pruritus are common manifesta-
tions of chilblains.   

  15. b 

 Frostbitten tissue is very fragile when thawed. Since the 
woman will be skiing back to the ambulance, it is best 
to wait until you return to begin rewarming. Rubbing or 
massaging frostbitten skin is contraindicated as it may 
cause more damage.   

  16. Boyle’s law states that at a constant temperature, the 
absolute pressure and the volume of gas are inversely 
proportional. In other words, when the pressure within 
a given system increases, the volume of the gas will 
decrease; when the pressure decreases, the gas will 
expand. This law is particularly important to the under-
standing of dysbarism conditions.   
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  17. CNS oxygen toxicity 

 Oxygen toxicity may develop when people dive at pres-
sures exceeding 1.6 atmospheres absolute for extended 
periods of time.   

  18. False 

 Middle ear barotrauma (MEBT), the most common 
 complaint among divers, is caused during descent. 
Approximately 30% of novice divers and 10% of expe-
rienced divers suffer MEBT.   

  19. Euphoria, a false feeling of well-being, confusion, loss 
of judgment or skill, disorientation, inappropriate laugh-
ter, diminished motor control, and tingling and vague 
numbness of the lips, gums, and legs. The symptoms of 
nitrogen narcosis usually resolve when the diver ascends 
to shallower water.   

  20. d 

 Decompression illness (types 1 and 2), arterial gas 
embolism, and occasionally contaminated air (carbon 
 monoxide poisoning) require recompression therapy. 
See Box 38-11 in the textbook for a list of diving dis-
orders that do  not  require treatment in a hyperbaric 
chamber.   

  21. True 

 Temperature regulation requires that thermosensors, 
the central integrative area of the CNS, and thermo-
regulatory effectors all work together to maintain 
homeostasis.   

  22. Mild 

 During mild hypothermia, the body attempts to increase 
heat production by shivering. As fatigue and glycogen 
depletion develop, and the patient moves into the mod-
erate and severe stages of hypothermia, shivering will 
lessen and cease.   

  23. b 

 Patients with AGE should receive ground transport to a 
hyperbaric facility if possible. Air transport will further 
decrease the external atmospheric pressure, potentially 
worsening the illness. The patient should be placed in 
the supine position to maximize arterial-venous fl ow. 
The Trendelenburg position, once thought to reduce the 
degree of cerebral embolization, increases intracranial 
pressure and facilitates gas embolization to the coronary 
circulation.   

  24. c 

 Arthropods include insects, scorpions, crustaceans, and 
spiders.   

  25. a 

 You should remove the stinger as soon as possible, 
because a detached stinger may still continue to pulse 
and inject venom. Do not pluck or squeeze the stinger 
as this may cause more venom to be released.   

  26. False 

 The black widow spider has a red hourglass shape on 
its ventral side. The brown recluse has a dark brown 
hourglass shape on its dorsal side.   

  27. Given the mechanism and the appearance of the injury 
on her hand, you should suspect that it resulted when 
the patient’s fi st struck the teeth of the other patient. 
Human bites are notorious for becoming infected and 
should be properly reported to the emergency room for 
exploration, irrigation, and antibiotic treatment.   

  28. c 

 Animal bites from skunks, raccoons, bats, foxes, and 
woodchucks should be considered rabies risks.   

  29. d 

 Although his symptoms exclude none of the possible 
diagnoses, you should initially suspect the most imme-
diately life-threatening option: anaphylaxis.   

  30. c 

 Jellyfi sh stings should be treated with an acidic solu-
tion. Vinegar is best, but acidic beverages such as fruit 
juices and certain soft drinks can also be effective. Con-
trary to popular opinion, urine has no effect and may 
actually make the injury worse.   

  31. a 

 Shaving the area removes any undischarged nemato-
cysts. Immersing the injury in warm water may also be 
effective.   

  32. Administer oxygen and remove him to a lower alti-
tude. 

 You should suspect high-altitude pulmonary edema 
(HAPE). Calcium channel blockers such as nifedipine 
may also be effective in treating HAPE.   

  33. Splash or side fl ash 

 These types of injuries are more common than those 
caused by direct lightning strikes.   

  34. b  

  Prompt rescue breathing is the most important treatment 
for submersion victims. If it can be safely accomplished 
while the patient is being extricated from the water, it 
should be.             
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 Jimmy is a runaway who has been living on the 
street for the past several weeks. Police found him 
living in the park 2 days ago and brought him to the 
county shelter, where he has been living since then. 
The medical staff noted that he had a low-grade fever 
but no other fl u-type symptoms yesterday. He began 
complaining of sharp chest pain this morning. 

 Your primary survey reveals a young adult male 
who appears pale and warm to the touch. He is sitting 
nearly upright on the edge of his bed, with his feet on 
the ground. He is using his arms to sit upright, and 
his breathing is rapid. He has a rapid radial pulse. 

 Your partner reaches forward with a tongue depressor, 
wanting to get a better look at the patient’s oral cavity.  

  1. What is your general impression of the patient? 

    

  2. What information should you look for next in 
order to manage Jimmy’s condition? 

   

  3. Is it appropriate to use a tongue depressor in this 
case? 

       

Are You Ready?
 “Try to open your mouth,” you say to Jimmy, as you 
look into his face. “I know it hurts, but try to open it 
a little.” His eyes closed, Jimmy complies with your 
request, opening his mouth a little. A dribble of saliva 
trickles out. With your penlight you can easily see that 
his oral mucosa is reddened. 
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Active Learning

 Anatomy Review   

  1.   Identify the components of the eye in  Figure 39-1 , 
and describe the functions of those structures 
marked with an asterisk (*).     

  a. 

  b. 

  c. 

  d. 

  e. 

  f. 

  g. 

  h. 

  i. 

  j. 

  k. 

  2.   Identify the major parts of the ear in  Figure 39-2 , 
and give a brief description of their functions.     

  a. 

  b. 

  c. 

  d. 

  e. 

  f. 

  g. 

  h. 

  i. 

g*

j*

h

k*

f*

c*

d*

a*

i

b

e

 FIGURE 39-1       
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h

e f

FIGURE 39-2       
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   3.   Follow the Leader  

 Work with a partner on this exercise. One of you 
is blindfolded by your partner. For 5 minutes, the 
sighted partner guides the blindfolded one out of 
the classroom, down the hallway, and into another 
classroom. Assist the blindfolded partner to sit in 
a chair or even lie down on a classroom table. Be 
careful to provide your directions very carefully 
and clearly, and please, no horseplay! 
  After the exercise is over, discuss your 
responses to the following questions:  

  •  Sighted partner:  How diffi cult was it to have 
your partner follow your directions? Did you 
fi nd yourself stating your directions simply?   

  •  Blindfolded partner:  How diffi cult was it to 
follow your partner’s directions? Did you feel 
nervous, even a little afraid of where you were 
going?   

  •  Both:  What did you learn from this exercise 
that you can apply to a patient who has both 
eyes covered because of an injury?         

You Are There: Reality-Based Cases  
Case 1  (continued from chapter opener)  

 Between breaths and spitting, Jimmy relates that he 
hasn’t felt well for the past 2 weeks. It was diffi cult 
for him to eat because of pain in the right upper 
quadrant of his jaw. He has been drinking mostly for-
tifi ed beer and soda in the past few days because the 
pain was so bad, and he felt like he couldn’t close 
his mouth to chew. The pain radiated to his right ear 
about a week ago. The chest pain began this morning, 
and it feels like a “knife stabbing me in the heart.” 

 The rest of your focused physical examination 
reveals the following:  

 • His right cheek appears to be puffy compared 
with the left cheek.   

 • His neck veins are fl at. No tracheal tugging is 
noted. Stridor is noted upon auscultation of 
the neck.   

 • Breath sounds are clear and equal bilaterally.   

 • He is clasping his chest with both hands, 
saying that it “feels better” when he does so. 
Occasionally he coughs, which results in 
worsening of the pain. There is no sputum 
production.   

 • He has equal peripheral pulses.   

 • No edema is noted in his hands or ankles.   

 • His vital signs are: HR of 110, BP of 114/96, 
and shallow respirations with a RR of 20.    

 Jimmy’s ECG is as shown in Figure 39-3.       

  1. What are the possible causes of Jimmy’s presenta-
tion? 

   

  2. Describe your treatment of Jimmy’s condition. 

     

 Case 2 

 You respond to a report of an “uncontrolled  nosebleed” 
at the high-rise complex in your district. As you walk 
toward the apartment, the door opens. You see a male 

FIGURE 39-3       
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at the doorway, holding a towel to his face. Blood-
stains are easily evident on the towel, as well as on 
the patient’s hands and shirt. He appears quite 
anxious, motioning you with his hands to quickly 
come in.   

  1. What are your safety concerns at this point? 

 It appears that the patient lives alone. Jake is a 
67-year-old male who tells you he has never called 
for an ambulance. “My nose won’t stop bleeding,” 
he says, wiping it with the bloody towel as he paces 
back and forth. “It’s been going on for an hour now. 
I’ve never had this happen to me before.”   

  2. What can you instruct the patient to do right 
now? 

   

  3. What should you do next? 

  

 Jake’s pulse rate is 104 and regular. His breathing 
rate appears adequate at 18 breaths per minute. His 
face is fl ushed, and his skin feels dry and warm. He also 
is complaining of tinnitus and a headache. He denies 
neck pain, chest pain, or shortness of breath. His pupils 
are equal and reactive to light. The rest of his physical 
examination is unremarkable. 

 Jake has a history of hypertension and hypercho-
lesterolemia. He is prescribed hydrochlorothiazide. He 
has been trying to quit smoking cold turkey during the 
past 3 days. He denies any allergies to medications. 
He does not report any traumatic mechanism. 

 Using the intervention you described earlier, Jake’s 
nosebleed slows and stops after 10 minutes. You eval-
uate his blood pressure and fi nd that it’s 220/112. His 
ECG shows a sinus tachycardia, and the pulse oxim-
eter indicates a saturation rate of 97%.   

  4. What are possible underlying causes of Jake’s con-
dition? 

    

  5. What will you do next? 

      

Test Yourself

  1. The part of the eye that converts light images into 
neural transmissions is the .   

  2. Intubation is contraindicated for a patient with 
epiglottitis because  

  a. the neck needs to be hyperextended.   

  b. of the copious amount of secretions.   

  c. it can stimulate spasms of the larynx.   

  d. it may stimulate uncontrolled coughing.      

  3. Your patient is jutting his jaw and lifting his chin 
slightly in an attempt to align his airway into a 
better position for breathing. This is known as the 

.   

  4. When treating a patient with epistaxis, you should 
ask, “Was this event spontaneous?”  

 True   

 False      

  5. When irrigating a chemical from the eye, you 
should use the chemical antidote diluted with nor-
mal saline, if it is available.  

 True   

 False      

  6. Which of the following is a sign of anaphylaxis?  

  a. Bradycardia   

  b. Fever   

  c. Vomiting   

  d. Hypertension      

  7. Prehospital treatment of epistaxis includes  

  a. tilting the head backward.   

  b. digital pressure for 30 minutes.   

  c. anterior nasopharynx packing.   

  d. tilting the head forward.      

  8. The condition of the ear when infl ammation 
 narrows the eustachian tube, trapping viruses or 
bacteria, is called

    a. tinnitus.   

  b. hemotypanum.   

  c. otitis externa.   

  d. otitis media.      
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  9. The epiglottis is  

  a. a bacterial infection at the opening of the oro-
pharynx.   

  b. a fl ap of soft tissue that seals the oropharynx 
during swallowing.   

  c. a fl ap of soft tissue that seals the larynx during 
swallowing.   

  d. a bacterial infection at the opening of the 
larynx.      

  10. The name of the space in the eye that is fi lled with 
aqueous humor is the .   

  11. Acute glaucoma results from a rapid decrease in 
ocular pressure.  

 True   

 False      

  12. The part of the ear that contains auditory sensory 
receptors that convert conducted vibrations into 
neural impulses is known as the  

  a. auditory ossicles.   

  b. auricle.   

  c. vestibular labyrinth.   

  d. cochlea.      

  13. Your patient is a 5-year-old with a foreign body up 
his right nostril. How should you treat this 
patient? 

   

  14. List three disease processes that can obstruct the 
airway. 

   

  15. A 20-year-old patient is bleeding from a knife 
wound to the anterior neck. You should  

  a. apply cervical spine traction.   

  b. stabilize the cervical spine.   

  c. use a pressure point to control bleeding.   

  d. cover the wound with a wet dressing.        

Need to Know

 The following represent the Key Objectives of Chap-
ter 39:

    1. Recognize and care for patients with eye pain and/
or sudden vision loss. 

 Eye injuries can be the result of either trauma or 
medical conditions. Regardless of the cause, the 

overriding goal is to minimize any further damage 
to the eye and loss of vision. Do not attempt to 
open an eye that is swollen closed. Cover both 
eyes by lightly bandaging them. Coach the patient 
not to squeeze his or her eyelids tightly and not 
to “look around.” Consider providing an analgesic 
to help manage any pain or anxiety that might 
accompany the injury. Remember to remove 
 contact lenses, either by irrigating them or, if nec-
essary, manually removing them with a gloved 
fi nger. This is especially important for chemical 
contamination of the eye, in which the contact can 
cause the chemical to accumulate on the surface 
of the eye or cause the lens itself to adhere to the 
eye’s surface. 
  Irrigate the eye with copious amounts of fl uid 
(preferably 0.9% sodium chloride) if chemical 
contamination occurs. In cases in which both eyes 
have been contaminated by the chemical, a nasal 
cannula can be used to irrigate both eyes simulta-
neously ( Figure 39-4 ).   
  Consider the force of the mechanism that 
caused the eye injury. Are there other associated 
injuries that you should look for? Will you need 
to immobilize the cervical spine if the forces 
involved were signifi cant?   

  2. Recognize and care for patients with ear pain, 
hearing loss, vertigo, etc. 

 Injuries to the external ear are generally not life 
threatening, although emotional trauma due to 
cosmetic damage can be signifi cant. Tinnitus and 
vertigo may be signs of a more serious illness or 
injury and should be closely evaluated. Blood or 
clear fl uid coming from the ear canal can be a sign 
of a serious injury to the internal ear apparatus 
and underlying skull. 

 FIGURE 39-4        Use of a nasal cannula to irrigate both eyes 

simultaneously.  
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  Traumatic ear injuries are managed in the same 
way as other soft tissue injuries. Apply mild pres-
sure to any external bleeding site. Do not pack the 
canal itself in an attempt to stop bleeding. In cases 
of avulsion, attempt to replace the loose piece 
back into its approximate location and wrap the 
area with gauze and dressing.   

  3. Recognize and care for patients with throat pain. 

 Throat pain can range from a very minor event 
such as soreness associated with the common 
cold, to a truly serious event such as epiglottitis. 
The paramedic should be most concerned about 
illnesses or injuries that can cause the upper air-
way to become obstructed. 
  Key signs of a compromised airway include 
a muffl ed or distorted voice or a complete loss 
of voice. The patient may speak in short, gasping 
sentences and may instinctively assume a sniff-
ing position of the head and neck. Audible stri-
dor may be heard. Young patients may drool or 
otherwise be unable to swallow in more severe 
cases of epiglottitis or other partial airway 
obstructions. 
  External injuries to the neck should be treated 
similarly to chest wounds, for which occlusive 
dressings are applied to help prevent any air leak-
age. 
  As with any other critical fi nding, manage 
loss of airway patency quickly. Relieve foreign 
body obstructions with BLS maneuvers or Magill 
forceps use. Assist with ventilations using a bag-
mask if necessary; consider advanced airway 
approaches such as intubation or cricothyroidotomy 
if you are unable to maintain airway and ventila-
tion with basic procedures. Apply spinal immobi-
lization if the mechanism of injury to the neck 
may have affected the cervical spine. Swelling 
due to anaphylaxis can be managed through the 
administration of epinephrine and diphenhy-
dramine.   

  4. Describe the unique airway control issues associ-
ated with throat disorders. 

 Swelling of the airway due to illness or trauma 
can be so signifi cant that it causes a complete 
occlusion. An airway can close quickly and 
abruptly. You must stay alert for sudden changes 
in the patient’s condition. Anticipate these 
changes and have both basic and advanced air-
way equipment immediately available to you in 
case you need it. Even if the patient appears to 
be stable, don’t be lulled into a false sense of 
security.   

  5. Recognize and care for a patient with a nose-
bleed.     

 Because of the anatomy of the nasopharynx and 
nasal passages, nosebleeds are common and can 
appear quite dramatic. Control a nosebleed by 
fi rmly pinching the nostrils together and having the 
patient lean forward to avoid swallowing blood. 
  Consider the mechanism of injury to the nose 
and ascertain whether cervical spine precautions 
are needed. 
  A spontaneous nosebleed can be a sign of a 
more serious condition, such as acute hyperten-
sion. Assess the patient for underlying conditions 
that can result in a nosebleed.      

 Need to Do 

 The following skills are explained and illustrated 
in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying 
DVD:           

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Eye Drop Drug 
Administration

56 – DVD N/A

Eye Irrigation 80 – DVD N/A

 Connections   

ᔢ Chapter 29, Cardiology, in the textbook 
includes a more in-depth discussion of hyper-
tension.   

ᔢ Review Chapter 12, Airway Management, 
Ventilation, and Oxygenation, in the text-
book for information on the use of Magill 
forceps.   
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ᔢ Chapter 32, Allergies and Anaphylaxis, in the 
textbook contains more detailed information 
and treatment approaches to life-threatening 
events such as anaphylaxis.   

ᔢ Link to the companion DVD for a chapter-
based quiz, audio glossary, animations, games 
and exercises, and, when appropriate, skill 
sheets and skill Step-by-Steps.     

Street Secrets

Gauze for Grasping   Blood can be very slippery 
due to its viscous properties. To control a nose-
bleed, use a small amount of gauze to better grasp 
the proximal end of the nose.   

Reassurance  The sudden, unexpected loss of 
eyesight or hearing can be one of the most fright-
ening events a person will experience. Your calm, 
reassuring, and professional demeanor will go a 
long way to support the patient.     

The Drug Box

 There are no specifi c drugs related to this chapter con-
tent.     

 Answers   

 Are You Ready?   

  1. Your primary survey fi ndings indicate that your patient 
is trying his best to compensate for an airway problem. 
He is sitting upright, using his arms to help keep his 
upper body as straight as possible. Both his respiratory 
rate and pulse are fast, which may be signs of respira-
tory compensation.   

  2. As you begin to treat the patient, you will need to deter-
mine the history of this condition quickly. This may be 
a challenge because the patient may not be able to 
answer your questions due to his level of distress. 
Closed-ended questions may be appropriate in this situ-
ation; asking the patient to shake or nod his head to 
your questions will help him conserve his energy so he 
can focus it on his breathing effort.   

  3. No. You have already noted that the oral mucosa has 
signs of infection, and the patient’s inability to control 
his saliva is another indication that there may be sig-
nifi cant edema in the back of the oropharynx that is 
preventing him from swallowing. The insertion of the 
tongue depressor could worsen this condition.     

ᔢ

ᔢ

 Active Learning   

  1. a. cornea—responsible for refracting light entering the 
eye; b. anterior chamber; c. iris—pigmented diaphragm 
surrounding the pupil that controls the amount of 
light entering the eye; d. pupil—the opening that 
allows light to enter the eye; e. posterior chamber; 
f. lens—focuses images and light onto the retina; 
g. retina—receives images from the lens; h. vitreous 
humor; i. aqueous humor; j. fovea centralis—the area 
of most acute vision; k. optic nerve—transmits 
impulses to the brain, where they are interpreted as 
images.   

  2. External ear:  a. auricle—collects sounds from the envi-
ronment and funnels them into the external acoustic 
meatus; b. ear canal (external acoustic meatus)—channels 
sound to the tympanic membrane; c. tympanic 
 membrane—moves back and forth in response to sound 
waves and causes vibrations that are passed on to the 
auditory ossicles. Middle ear: d. malleus—attached to the 
tympanic membrane and in contact with the incus; when 
the tympanic membrane vibrates, the malleus transmits 
the vibration to the incus; e. incus—the middle auditory 
ossicle; assists in transmitting vibrations from the exter-
nal ear to the inner ear; f. stapes—the innermost auditory 
ossicle which is bound to the oval window by ligaments; 
transmits the vibration from the auditory ossicles to the 
fl uid of the inner ear; g. eustachian tube—helps maintain 
equal pressure on both sides of the tympanic membrane; 
Inner ear: h. semicircular canals—provide a sense of 
equilibrium; i. cochlea—function in hearing.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. There are several possible causes for Jimmy’s condition, 
including: abscess (tooth pain, reddened mucosa, drool-
ing), adult epiglottitis (fever, drooling, ear pain), cardiac 
ischemia (chest pain, 12-lead ECG changes), pleuritis 
(sharp chest pain that worsens with cough); pericarditis 
(chest pain, 12-lead ECG changes, pain that worsens with 
coughing, some relief with positioning). Given the pos-
sibilities, a reasonable working assumption is a concom-
itant set of conditions: tooth or gum infl ammation that 
caused the pericarditis.   

  2. Jimmy’s airway is precarious; his body positioning and 
the oral secretions are indications of a serious prob-
lem. However, controlling the airway will be diffi cult, 
as any invasive management method could have seri-
ous consequences of closing the airway entirely. Since 
Jimmy is able to answer your questions, you could 
infer that he has enough oxygen going to his brain. 
That might lead you to think that continued position-
ing of the patient and keeping supplemental oxygen 
available may be your best approach right now. 
Humidifi ed oxygen may be more comfortable. An 
intravenous line should be started, but transport 
should not be delayed because of the primary airway 
condition.     
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 Case 2   

  1. It is not clear whether the nosebleed is from a traumatic 
or medical event. If trauma was involved, was there any 
violence involved? If you cannot ensure your physical 
safety, consider calling for the police to help secure the 
scene before you enter. Appropriate standard precau-
tions are especially important when caring for patients 
with active external bleeding.   

  2. First, try to calm the patient. Because his nose is still 
actively bleeding, it will be necessary to try to contain 
the potential for contamination. Second, have the patient 
lean forward and fi rmly grasp the proximal end of his 
nose in order to clamp down on the capillary beds, 
which might be the source of bleeding. Using clean 
gauze may help provide a better grip on the area, since 
blood can be very slippery.   

  3. Next, conduct a primary survey of the patient. Do not 
be distracted by the bleeding.   

  4. Although Jake has a medical history of hypertension, it 
would seem unlikely that his current blood pressure 
would be considered “normal.” He may also be in a 
hyperanxiety state as he withdraws from nicotine use, 
resulting in an unusual rise in his blood pressure. A 
spontaneous nosebleed can result from a combination 
of these factors as the delicate capillary beds break 
down and bleed.   

  5. Conduct a secondary survey consisting of a focused 
physical examination and history taking. Provide sup-
plemental oxygen and transport the patient to an appro-
priate medical facility for further evaluation and possible 
control of the acute hypertensive event.      

 Test Yourself   

  1. Retina 

 As light enters the pupil, changes in the shape of the 
lens focus light upon the retina. The retina then con-
verts light images into neural transmissions, which are 
interpreted as sight by the brain.   

  2. c 

 Epiglottitis is a bacterial infection of the epiglottis that 
is particularly hazardous. The epiglottis and the base of 
the throat are extremely sensitive to even the slightest 
irritation that can stimulate spasms of the musculature 
within the larynx, closing the airway.   

  3. Sniffi ng position 

 The conscious patient with partial airway patency may 
attempt to assume a position that maintains maximal 
airway patency. This position is referred to as the sniff-
ing position where the patient juts the jaw and lifts the 
chin slightly in an attempt to align the airway into a 
better position for breathing.   

  4. True 

 In 90% of cases, bleeding from the nose originates from 
the rich vascular network of Kiesselbach’s plexus. 
Because of its relatively exposed position along the 
anterior wall of the septum, irritation caused by dry air, 
frequent nose blowing, or the insertion of a fi nger can 

spark hemorrhage. Nosebleeds originating in this area 
are classifi ed as anterior and are readily controlled with 
digital pressure applied for 10 minutes. Bleeding can 
also emanate from the larger, more posterior arteries 
supplying the nose. Blood loss in such instances can be 
profuse and fl ow down the posterior pharynx, threaten-
ing the airway and causing aspiration. Posterior epi-
staxis can occur without any inciting event, particularly 
among patients with bleeding disorders, poorly con-
trolled hypertension, or those taking anticoagulant or 
antiplatelet medications such as Coumadin and aspirin. 
Successful management of posterior bleeding requires 
packing of both the anterior and posterior nasopharynx, 
which is not performed in the prehospital setting. 
Prompt transport of these patients is required. Ask all 
patients with epistaxis whether the event was spontane-
ous or precipitated by trauma, if any underlying medical 
condition exists that might predispose them to bleeding, 
and whether they take anticoagulant or antiplatelet 
medicines.   

  5. False 

 Never use any chemical substance or “antidote” other 
than water or saline to fl ush the eye. Lactated Ringer’s 
solution is preferred for irrigation, but plain normal 
saline may be used also.    

  6. c 

 Signs of anaphylaxis include: respiratory distress, laryn-
geal edema, intense bronchospasm, vascular collapse, 
shock, pruritus, urticaria, and gastrointestinal manifes-
tations including nausea, vomiting, diarrhea, and 
cramps.   

  7. d 

 Nosebleeds are readily controlled with digital pressure 
applied for 10 minutes. Prehospital treatment of epi-
staxis entails sitting the patient upright with the head 
tilted forward to prevent blood from coursing down the 
posterior pharynx. Do not attempt to pack the nostrils 
in the fi eld.    

  8. d 

 Otitis media typically occurs when infl ammation nar-
rows the eustachian tube, trapping fl uid and infectious 
organisms (typically viruses or bacteria) in the middle 
ear. Otitis externa connotes infection of the auricle or 
the external auditory canal. Tinnitus is the abnormal 
perception of sound when no external stimulus is pres-
ent. Hemotympanum is bleeding within the middle 
ear.   

  9. c 

 The oropharynx is also known as the throat. The supe-
rior opening of the larynx is protected by the epiglottis, 
a fl ap of soft tissue that folds over to seal the larynx 
during swallowing. Epiglottitis is a bacterial infection of 
the epiglottis that is at the opening of the larynx.   

  10. Anterior chamber 

 The anterior chamber is the space between the cornea 
and the pupil of the eye. It is fi lled with circulating 
intraocular fl uid called aqueous humor. Pressure within 
the globe is maintained by a careful balance in the 
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 volume of aqueous humor circulating within the ante-
rior chamber and the more gelatinous fl uid known as 
vitreous humor that fi lls the eyeball itself.   

  11. False 

 Acute glaucoma results from a rapid and abnormal 
increase in intraocular pressure due to a sudden imbal-
ance between the production and drainage of aqueous 
humor in the anterior chamber.   

  12. d 

 The cochlea contains auditory sensory receptors that 
convert conducted vibrations into neural impulses per-
ceived and interpreted by the brain and the vestibular 
labyrinth. The middle ear contains the auditory ossicles, 
a trio of delicate bones that conduct reverberating sound 
waves from the tympanic membrane (eardrum). The 
auricle, also called the pinna, is the funnel-shaped 
external portion of the ear.   

  13. Leave the object in place and transport the patient to 
the hospital. 

 Foreign bodies in the nose should be left in place and 
the patient transported to an appropriate receiving 

facility. Removal may require specialized equipment, 
and inappropriate attempts at extrication in the fi eld 
may cause inadvertent aspiration of the object or dam-
age to the nasal cavity.   

  14. Possible answers include: obstruction by a foreign body, 
swelling from allergic reactions, trauma, burns, or infec-
tion. 

 Any patient complaining of diffi culty speaking, an 
inability to swallow, throat pain, or tightness demands 
immediate attention to airway patency. Patients should 
be monitored constantly for signs of airway closure. 
Early intervention is essential to prevent death due to 
hypoxia or suffocation.   

  15. b 

 Injury to the throat may involve the upper airway, jaw, 
and neck. Assume cervical spine compromise has 
occurred and stabilize accordingly. Cover all open 
wounds on the skin of the neck with occlusive dress-
ings. Use direct pressure to control external bleeding.           



40

Are You Ready?
 You are evaluating an older female patient who lives 
in a long-term care facility and has been acting 
 “inappropriately” during the past several days, 
according to the staff. She has become increasing 
agitated and verbally abusive to the staff, refusing 
to eat and throwing items at people who are trying 
to help her with the activities of daily living. You 
have tried to assess her vital signs and perform a 
physical exam, but she has not permitted you to do 
either. In fact, she has tried to slap and bite you as 
you try to assess her. The patient has a history of 
dementia, and the physician has ordered her to be 
taken to the hospital where she can be medicated 
and reevaluated.  

  1. Which of the following series of actions is most 
appropriate to follow in this situation? Why?  

  a. Leave the patient at the facility and tell the 
staff to call you back when she is calmer.   

  b. You and your partner pick her up, transfer her 
to your gurney, and begin transport.   

 c. Restrain the patient after planning the proce-
dure with four to fi ve people; then assess the 
patient as best as possible for causes of altered 
mental status.   

  d. Call the police to restrain the patient to a cot 
and then transport the patient.            

  

Active Learning

   1.   Know Your State Law  

 Do you have the power to take a suicidal indi-
vidual to the hospital against his or her will? In 
many states, paramedics and EMTs are not autho-
rized to sign a transportation hold. What does 
your state law say? If you don’t know, research 
your state law to learn this important informa-
tion. Many times state laws are available on the 
Internet; you may wish to refer back to Chapter 4, 
Legal Issues, in this worktext, where you’ll fi nd 
an exercise pertaining to locating state laws. For 
example, Minnesota laws can be found at  www.
leg.state.mn.us/leg/statutes.asp .   

   2.   Know Your System’s Physical Restraint Policy  

 Many EMS systems’ medical direction protocols 
or guidelines include a specifi c policy for the use 
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of physical and/or chemical restraints. Are you 
familiar with yours? If there is a protocol, which 
of the concepts represented in Box 40-1 in the 
textbook does it address? If your system does not 
have a protocol, do you have the ability to ask 
your course medical director what his or her 
 philosophy is on restraints? Some helpful docu-
ments include your textbook and the position 
paper from The National Association of EMS 
Physicians on the use of restraints, available 
online at  www.naemsp.org/Position%20Papers/
restraint.pdf .   

   3.   Self-Defense      

 Despite your best intentions, you may fi nd your-
self facing an angry or hostile situation that you 
are unable to escape. Or you may fi nd yourself 
managing a patient who has the potential to 
become violent while in your care. Investigate 
the availability of self-defense classes in your 
community. Check with your local police depart-
ment. Verbal Judo is a method of active com-
munication and de-escalation techniques that 
police offi cers and EMS responders can greatly 
benefi t from. Is there a Verbal Judo class in your 
area? If not,  contact your local crisis interven-
tion volunteer hotline. Many times additional 
training for crisis volunteers can help you 
become more comfortable in assessing and man-
aging patients who have altered behavior or 
mental illness.   

   4.   Volunteer Opportunity: Behavioral Health  

 Volunteer to spend some time with an acute 
psychiatric facility or a mobile crisis interven-
tion unit. Observing well-trained staff defuse a 
potentially violent patient will be of great ben-
efit. Ask the staff about chemical restraints—
what do they use? How do they administer the 
medication safely? How do they approach a 
patient who requires physical restraint? Gather-
ing tips about these dangerous situations may 
be of great help to you when you are facing one 
for the first time.   

   5.   Movie Time  

 Check out your local library or video rental store 
for  HBO: America Undercover: Suicide,  HBO 
Films, directed by Eames Yates (60 min, ISBN: 
0-7831-2000-1, copyright 2001). This short docu-
mentary provides valuable and insightful informa-
tion about suicide.     

You Are There: Reality-Based Cases

 Case 1     

 The police on the scene of a “domestic dispute” have 
called for EMS to evaluate one of the parties. You arrive 
on scene to fi nd an offi cer outside the house talking with 
a very distraught female. The offi cer introduces the 
woman to you as the roommate of the patient, who is 
still inside the house with the other offi cers. When you 
interview the woman, she reports fi nding the roommate 
in her bedroom. He was threatening, glaring at her, and 
saying that he was going to kill her if she tried to take 
him to a “shrink.” His pacing around the room made the 
woman nervous and caused her to fl ee the house.   

  1. What additional information should you deter-
mine before accessing the patient? Be specifi c. 

 

 

   

  2. What equipment would you consider bringing 
with you into the scene? 

 

 

 

 The woman tells you she did not know the patient 
very well, since he had only moved in about 2 months 
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earlier. She had seen him take pills before, but he had 
not said what that medication was for. 

 The police offi cers inside the house report that 
they did not see any weapons on or near the patient. 
They had not yet restrained the patient, as they wanted 
you to evaluate him fi rst. 

 You enter the house. The surroundings appear 
unremarkable, except for the bong sitting on the 
kitchen table. The smell of marijuana permeates the 
air. You make your way toward the back bedroom, 
where three police offi cers are waiting at the bedroom 
doorway and in the hallway. The patient is a male in 
his twenties, who is sitting on the edge of the bed. He 
is rocking back and forth and mumbling incoherently. 
His appearance is unkempt, and he smells as if he has 
not showered or bathed in several days.   

  3. Describe your initial steps to assess and manage 
this patient. Be as specifi c as possible. You are 
working with an EMT partner. 

 One of the offi cers hands you the patient’s iden-
tifi cation card. Mike is 23 years old, according to the 
date of birth on the card. Your partner picks up a 
medication bottle with Mike’s name on it. The pre-
scription is for chlorpromazine. The bottle is empty.   

  4. Which of the following would be your most appro-
priate initial statement?  

 a. “I want you to stop rocking and talk to me 
now.”   

 b. “Why is he not restrained?”   

 c. “Mike, my name is , and I am a 
paramedic. Why are we here today?”   

 d. “Can you stand up and walk over here, Mike?”    

 With your steady, reassuring words, the patient 
begins to talk with you. He says that over the past few 
days he’s noticed his roommate looking at him 
strangely, as if trying to read his mind. He’s tried to 
avoid her, but she has been “everywhere” he looks. He 
denies taking any street drugs or drinking any alcohol 
and says his medication “ran out” a few days ago. He 
knows who and where he is, but he is unable to tell 
you what day it is today.   

  5. What other information do you need to know 
about Mike? 

 The physical exam appears unremarkable, with 
the smell of marijuana on the patient’s clothing being 
the only major fi nding. He continues to rock back and 
forth but is much less agitated when he talks to you. 
Mike’s pupils are slightly dilated but reactive. His 
vital signs are: HR of 124, RR of 20, and BP of 142/90. 
His skin signs are normal. He does not want you to 
put any electrodes on his chest and resists the place-
ment of the stethoscope bell on his chest wall. As 
your exam continues, he leans over to you and whis-
pers that he doesn’t trust the police offi cers standing 
in the doorway. You observe his breathing rate 
increasing as he looks at the offi cers.   

  6. How can you reduce Mike’s anxiety level? 

   

  7. What might be causing Mike’s presentation? 

      

Test Yourself

  1. In what way does delirium differ from dementia? 

   

  2. When assessing a patient with a psychiatric ill-
ness, it is usually necessary to identify their spe-
cifi c condition.  

 True   

 False      

  3. What might you ask a patient when attempting to 
determine the patient’s risk of suicide? 

   

  4. What groups have a higher proportional risk of 
suicide? 

   

  5. A schizophrenic patient insists she is “the only one 
who can warn the president about the invasion!” 
She is probably suffering from 
schizophrenia.   
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  6. Of the total number of patients who commit 
suicide, 90% of them have previously attempted it.  

 True   

 False      

  7. What is the main difference between psychoso-
matic and factitious disorders? 

 

   

  8.  disorders are characterized as 
being either unipolar or bipolar. 

 Scenario:   You have been dispatched to a home where 
a man began acting strangely and intentionally locked 
himself in a room. His wife states the patient does 
not own any weapons.   

  9. You should  

  a. assume that this patient must have a psychiatric 
disorder.   

  b. quickly overwhelm the patient with force.   

  c. approach the situation with extreme caution.   

  d. tell the patient he will not have to be trans-
ported.      

  10. What term best describes a patient not acting 
within accepted societal norms?  

  a. Schizophrenia   

  b. Mood disorder   

  c. Factitious disorder   

  d. Behavioral emergency    

 Scenario:   A 68-year-old Native American male patient 
has recently been diagnosed with a terminal illness 
and is now threatening to harm himself.   

  11. Your immediate treatment goal for this suicidal 
patient includes early identifi cation of  

  a. what he has already done to try to hurt him-
self.   

  b. his number of risk factors and level of depres-
sion.   

  c. whether or not he has a legal right to die.   

  d. any other previous illnesses and the out-
comes.    

 Scenario:   You have been called to a dorm room where 
you encounter a 19-year-old female patient who seems 
to be hallucinating; she is babbling and rocking vio-

lently back and forth. Her roommate says the patient 
has been acting increasingly “bizarre” for the last few 
months. Upon physical examination, you fi nd the 
patient’s vital signs to be within normal range.   

  12. Which condition best describes the patient’s state?  

  a. Dementia   

  b. Depression   

  c. Delirium   

  d. Psychosis      

  13. Likely causes of this patient’s behavior could 
include  

  a. drug withdrawal or mild anxiety.   

  b. mania or schizophrenia.   

  c. hypoglycemia or head injury.   

  d. depression or hypoxia.    

 Scenario:   The staff at a local homeless shelter states 
that a woman with a history of schizophrenia is expe-
riencing muscle contractions in her face and neck. 
During your assessment you fi nd a bottle of the drug 
Mellaril in her purse.   

  14. What do the involuntary muscle contractions in 
the face and neck of this patient most likely rep-
resent?  

  a. A grand mal seizure   

  b. A focal motor seizure   

  c. A dystonic reaction   

  d. An ischemic stroke      

  15. Treatment for this patient includes  

  a. administration of Benadryl to reverse the reac-
tion.   

  b. oxygen and an additional bolus of Mellaril.   

  c. subcutaneous epinephrine administration.   

  d. scene safety, soft restraints, and rapid transport.    

 Scenario:   A 27-year-old patient is sitting in his car in 
a parking lot complaining that his heart suddenly 
started racing and he became sweaty and could not 
catch his breath. His symptoms resolved prior to your 
arrival on the scene. He is alert and oriented and has 
experienced similar episodes in the past 4 months.   

  16. What is the most likely cause of the patient’s 
symptoms?  

  a. Hypotension   

  b. Panic attack   
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  c. Heart attack   

  d. Hypoglycemia      

  17. What body chemical is causing this patient’s symp-
toms?  

  a. Glucose   

  b. Insulin   

  c. Catecholamines   

  d. Sodium bicarbonate    

 Scenario:   A war veteran is experiencing a feeling of 
intense fear and paranoia. He is very agitated, claiming 
the enemy is all around him and is threatening to kill 
anyone who comes near. He also appears intoxicated and 
is bleeding from a small laceration on his right wrist.   

  18. How should a paramedic ensure this patient’s 
safety?  

  a. Remove any potential weapons from the area 
and reduce external stimuli.   

  b. Leave the patient alone until he feels less 
threatened and willing to talk.   

  c. Restrain the patient in the facedown position 
and secure all seat belts.   

  d. Establish a rapport with the patient even if it 
requires lying to him.      

  19. What type of disorder is the likely cause of this 
behavior?  

  a. Obsessive compulsive disorder   

  b. Bipolar disorder   

  c. Post-traumatic stress disorder   

  d. Anxiety or panic disorder    

 Scenario:   Over the past several months, you have 
noticed that your paramedic partner has become 
increasingly withdrawn, is unable to concentrate at 
work, and has not been interested in activities he once 
enjoyed.   

  20. The mood disorder your partner may be experi-
encing is .   

  21. Your partner tells you he has been feeling an 
unusual amount of stress for some time. Prolonged 
stress can lead to decreased levels of which three 
chemical substances in the brain? 

 Scenario:   A 30-year-old highly agitated patient who 
seems to be hallucinating has been making verbal 
threats toward you and your partner. She does not 
want to go to the hospital and has repeatedly 
requested that you leave her alone.   

  22. While attempting to obtain the patient’s history, 
the patient abruptly asks to use your pen so she 
can write down her medical history for you. Why 
should this concern you? 

   

  23. Several of the patient’s friends who are on the 
scene seem to be making the patient more agitated. 
They are requesting that you allow them to take 
the patient to the hospital. How should you 
respond to the friends? 

   

  24. At what point should you consider physically 
restraining this patient? 

     

Need to Know

 The following represent the Key Objectives of Chap-
ter 40:  

  1. Assess and formulate a fi eld impression and care 
for a patient with psychobehavioral symptoms. 

 Patients who present in behavioral crisis can be 
some of the most frustrating and complex cases 
paramedics face in the fi eld. Although EMS pro-
viders are well equipped to handle a variety of 
medical conditions, the only “tools” they have to 
manage the acute psychiatric or behavioral patient 
are a cool head, excellent communication skills, 
and the empathy necessary to manage the situa-
tion like any other. 
  There are three points to remember when 
approaching the psychiatric or behavioral patient.  

  a. First, your safety and the safety of your crew 
are paramount. Be alert for signs of impending 
aggression that are exhibited by the patient, 
such as a confrontational stance, hiding of the 
hands, or a rising voice.   

 b. Second, assume fi rst that there may in fact be a 
medical condition involved in what otherwise 
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appears to be bizarre behavior. Hypoglycemia, 
strokes, and seizures all can present as behav-
ioral emergencies.   

 c. Finally, remember that any patient can present 
in crisis at any point during their medical 
emergency. The sense of being overwhelmed in 
the moment can cause a patient to present with 
far greater emotional involvement than the sit-
uation might indicate.    

  Providing treatment for these patients should 
follow these key points. Constantly remain alert as 
you engage and manage your patient, and look for 
signs of possible increased agitation and nervous-
ness. Consider all possible medical conditions fi rst 
as you treat, before settling upon a psychological 
cause of the behavioral emergency.   

  2. Determine when a potentially violent situation 
involving a psychiatric or behavioral patient can 
be verbally de-escalated and when chemical or 
physical restraint may be necessary to control the 
situation.     

 There will be times when a paramedic will con-
front a patient who is potentially violent or is 
intent on hurting himself or ones around him. At 
other times the patient may already be “acting 
out,” that is, actually exhibiting violent or aggres-
sive behavior. These are diffi cult situations for 
which there is no one absolutely correct manage-
ment strategy. However, there are some basic prin-
ciples to follow. 
  First,  keep calm.  The situation is already 
explosive, and there is no need to add to the 
stress, emotion, and confusion on the scene. A 
calm, steady voice and demeanor can go a long 
way in defusing the situation. Gather resources 
such as restraints and additional personnel as 
quickly as possible. Put together a plan of action 
quickly. For example: “Let’s try to talk her down. 
In the meantime, why don’t the two of you pre-

pare the restraints, while the other two move to 
the sides of the patient in case we have to restrain 
her. If that’s necessary, I’ll count to three and 
each one of us will restrain a specifi c, predesig-
nated limb . . .” 
  Second, attempt to de-escalate the situation 
verbally. Sometimes a show of force and a steady, 
fi rm, and commanding presence will reduce the 
patient’s aggressive behavior. 
  Third, restrain only when you have exhausted 
all nonphysical means of gaining control of the 
patient and you have confi dence that you will suc-
ceed in the restraining process. You may need as 
many as fi ve or more individuals to safely restrain 
a patient with the least risk of injury to rescuers 
or the patient. 
  Fourth, complete the restraining procedure 
completely. “Half restraining” patients can lead to 
a situation in which patients may hurt themselves 
or the rescuers around them. 
  Finally, remember to check your local system’s 
policies and procedures regarding the restraint of 
patients.      

 Need to Do 

 The following skills are explained and illustrated 
in a step-by-step manner, via skill sheets and/or 
Step-by-Steps in this text and on the accompanying 
DVD:           

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Verbal 
Communications 

63 – DVD N/A

Physical 
Restraints 

65 – DVD 65 – DVD

 Connections 

ᔢ  Verbal Judo  Verbal Judo was developed by 
Dr. George J. Thompson as a way for police 
offi cers to defuse tense situations without 
resorting to physical methods. You can fi nd 
more information about Verbal Judo at  www.
verbaljudo.com .  

ᔢ Link to the companion DVD for a chapter-
based quiz, audio glossary, animations, games 
and exercises, and, when appropriate, skill 
sheets and skill Step-by-Steps.    
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Street Secrets

Look Carefully  In the hands of an angry or hos-
tile person, nearly anything can become a danger-
ous weapon. As you size up the environment, 
make note of objects such as eating utensils, pens, 
tools, even dishes and glasses, and their proxim-
ity to the patient. If something is nearby the 
patient, and you are concerned about it being 
used as a weapon, divert the attention of the 
patient while you or a member of your crew 
moves it out of reach.   

Be Handy  Keep an eye on the patient’s hands. 
When they are balled into fi sts or are constantly 
clenching, they might be giving you a nonverbal 
sign that the patient is anxious or angry. Be even 
more concerned when you cannot see the hands—
they may be hiding a possible weapon. 

Drugs and Behavior Many illicit drugs cause 
changes in behavior. Below are a few of the com-
mon drugs that are abused by patients, with their 
associated behavior patterns:

     Amphetamines: Agitation, impaired judg-
ment, hallucinations, delusions   

   Cocaine: Euphoria, impaired judgment, hal-
lucinations (including tactile–such as formi-
cation–feeling like bugs are crawling on one-
self), paranoid ideations   

   PCP: Belligerence, impulsiveness, delirium, 
psychotic symptoms   

   LSD: Visual hallucinations, delusions, fl ash-
backs, severe anxiety, and/or depression   

   Marijuana: Euphoria, social withdrawal, 
hunger, anxiety, paranoid delusions, impaired 
judgment   

  Benzodiazepines: Somnolence   

  Alcohol: Disinhibition and emotional  lability        

The Drug Box

Benzodiazepines:  Sedatives such as lorazepam, 
 midazolam, and diazepam may be helpful in reduc-
ing the violent physical outbursts of the patient dur-
ing restraint. Be vigilant for respiratory depression 
or arrest, since large amounts of the drug may be 
needed to subdue the patient. 

Butyrophenones:  Tranquilizers such as haloperidol 
can quickly control a hypermanic event. There are 
side effects as well, such as precipitating seizures, 
causing extrapyramidal reactions, hyperthermia, and 

ᔢ

ᔢ

ᔢ

increased QT intervals that may lead to potentially 
fatal dysrhythmias.     

 Answers   

 Are You Ready?   

  1. c 

 Having a plan and as suffi cient resources as possible 
will help protect both the patient and rescuers from 
injury during the restraining process. This patient has 
demonstrated enough violent behavior to warrant 
restraint in the back of the ambulance.     

 You Are There: Reality-Based Cases   

  1. Determine whether any weapons were noted by the offi -
cers; the number of offi cers on the scene; whether there 
have been any similar prior events (and, if so, what were 
the outcomes); the patient’s medical and psychiatric 
 history, including medications and allergies; and whether 
any additional response resources (e.g., mobile crisis) are 
available or have been called.   

  2. In addition to the fi rst-in equipment, it may be wise to 
have some type of restraining equipment available to 
you in case it is urgently needed.   

  3. Perform a scene size-up, checking for obvious weapons 
and weapons of opportunity. Position yourself between 
the patient and an exit route to allow you to retreat 
quickly if the patient becomes violent. Look for any 
clues to indicate a medical or psychiatric history, includ-
ing medication bottles, pills, or tablets. Perform an ini-
tial assessment of the patient to confi rm there are no 
life-threatening conditions to the airway, breathing, or 
circulation. Determine the patient’s name and whether 
there were any interactions with the police prior to your 
arrival.   

  4. c 

 This answer is best because it makes no assumptions 
and is not authoritative in nature, which may be per-
ceived by the patient as a threat.   

  5. You should assume that Mike’s complaint is due to a 
medical condition fi rst. Therefore conducting a physi-
cal exam, obtaining a set of vital signs, and getting a 
complete SAMPLE history should be completed. Blood 
glucose levels should be evaluated on any patient pre-
senting with an altered mental status.   

  6. If several of the offi cers are within view of the patient, 
asking all except one of them to step out of Mike’s view 
may reduce his perceived threat level. Having one offi -
cer stay nearby will help maintain scene safety for you. 
Explain to Mike that the offi cers are on scene for his 
safety.   

  7. There could be several underlying reasons for Mike’s 
altered mental status, such as hypoglycemia or drug inges-
tion. Mike’s comments, demeanor, and prescribed medica-
tion suggest the possibility of paranoid schizophrenia.     
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 Test Yourself   

  1. Delirium has a rapid onset and is usually temporary, 
while dementia progresses slowly. Delirium, like demen-
tia, is also a disturbance in thought and reasoning but 
has a more rapid onset and is usually temporary.   

  2. False 

 It may be diffi cult to distinguish between the various 
forms of psychiatric illness, but it is often not necessary 
to pinpoint the exact condition.   

  3. You should determine whether that patient has plans to 
kill herself or himself, and if so, ask the patient to describe 
the suicide plan. The more specifi c and realistic it is, and 
the more lethal the method, the higher the risk. For exam-
ple, a vague statement like “I wish I was dead” is con-
siderably different from a statement such as “I’m thinking 
of stepping in front of the 4 p.m. commuter train.”   

  4. Groups that are at proportionately higher risk for suicide 
are adolescents ages 15–24, particularly teenage African 
American males, and adults over the age of 65. Native 
Americans have 1–1½ times the suicide rates of the 
national U.S. average. Men are more likely to commit sui-
cide, but women make more attempts. Suicidal patients 
feel ambivalent about life and consider killing themselves 
as a viable alternative to continued suffering.   

  5. Paranoid 

 The subtypes of schizophrenia include paranoid, disor-
ganized, catatonic, and undifferentiated. Paranoid schizo-
phrenics present with grandiose delusions, halluci-
nations, and feelings of persecution. Disorganized 
schizophrenia is characterized by disorganized speech 
and behavior. Catatonic schizophrenics exhibit physical 
symptoms of immobility or repetitive or excessive motor 
activity and bizarre postures. Undifferentiated schizo-
phrenia cannot be categorized under the other three 
subtypes and usually presents with mixed symptoms.   

  6. True 

 It is important to remember that 90% of patients who 
complete suicide have previously attempted it.   

  7. Patients with factitious disorders consciously try to 
deceive the caregiver, while patients with psychosomatic 
disorders believe what they say. In somatoform disor-
ders, such as hypochondriasis or conversion disorder, 
patients consciously believe their physical symptoms are 
being caused by a medical problem. They seek the opin-
ions of their health-care practitioners and are convinced 
that they need medical help. Patients with factitious dis-
orders are consciously, actively working to deceive their 
medical practitioners.   

  8. Affective 

 Mood or affective disorders are a grouping of illnesses 
that are characterized by longer-term sadness (unipolar) 
or a combination of sadness and mania (bipolar).   

  9. c 

 Approach these situations with extreme caution and 
stay alert to potential threats throughout the encounter. 

Rule out life-threatening and reversible causes before 
deciding that the patient is suffering from a psychiatric 
disorder.   

  10. d 

 Although some clinicians disagree over what constitutes 
normal versus abnormal behavior, it is clear that patients 
who are not acting within accepted societal norms, or 
who present a threat to themselves or others, must be 
carefully assessed. When altered behavior requires 
immediate attention to avert a serious outcome, it is 
considered an emergency.   

  11. a 

 The treatment goal for suicidal patients is early identi-
fi cation of suicidal thoughts (ideation), potential risk 
(lethality) of a plan, and identifi cation of anything they 
may have already done to try to hurt themselves.     

  12. d 

 Psychosis is a state in which there is severe loss of con-
tact with reality. Patients may have delusions, halluci-
nations, disorganized speech patterns, and bizarre or 
catatonic behaviors. The normal physical examination 
and vital signs, the young age of the patient, and the 
gradual onset of symptoms all suggest that this psycho-
sis may be psychiatric in nature rather than medical.   

  13. b 

 Psychosis may be seen in manic or schizophrenic patients 
but can manifest itself in other conditions such as drug 
intoxication, drug withdrawal, and dementia. This psy-
chosis is probably not caused by a medical condition 
(such as hypoglycemia or head injury), since the patient’s 
physical exam and vital signs are normal and the condi-
tion seems to have had a gradual onset. The memory aid 
MADFOCS can help you remember the factors that help 
differentiate between medical psychosis and psychiatric 
psychosis (see Table 40-1 in the textbook).   

  14. c 

 Neuroleptic agents alter levels of dopamine in the brain 
and have a high frequency of adverse effects. Watch for 
signs of a dystonic reaction: tongue protrusion and 
involuntary contraction of muscles in the face and neck 
(torticollis). These reactions can look like a focal motor 
seizure.   

  15. a 

 Giving diphenhydramine (Benadryl) will usually reverse 
dystonic symptoms and is the treatment of choice in the 
prehospital setting.   

  16. b 

 A panic attack is a sudden onset of acute anxiety. This 
can include acute apprehension, fear, and feelings of 
impending doom. Patients experiencing a panic attack 
will present with physical symptoms of palpitations, 
tachycardia, shortness of breath, diaphoresis, chest tight-
ness, and other catecholamine-related symptoms. Most 
patients who have a panic attack will recover without 
treatment and do not go on to develop chronic panic 
disorder.   
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  17. c 

 The human body reacts to discomfort by engaging its 
fi ght-or-fl ight system, and the autonomic nervous sys-
tem releases catecholamines to overcome the stressful 
challenge. Initially, anxiety can increase awareness and 
improve performance, but too much anxiety becomes 
overwhelming and dysfunctional.   

  18. a 

 Control the environment. If necessary, move to a safer 
location or reduce external stimuli (such as loud noise, 
televisions, or bystanders.) Work with law enforcement 
to properly search and disarm the patient. Ensure proper 
separation from objects that can be used as a nontradi-
tional weapon, including your own scissors, pens, and 
multifunction tools clipped to your belt.   

  19. c 

 Post-traumatic stress disorder (PTSD) is a disorder in 
which a memory of a previous overwhelming or trau-
matic event is repeatedly reexperienced.   

  20. Depression 

 Depression is a progressive mood disorder that involves 
a persistent sadness, dysphoria, or loss of interest in 
usual activities.   

  21. Dopamine, norepinephrine, and serotonin 

 Prolonged stress, particularly when options appear hope-
less, can lead to decreased levels of norepinephrine, 

dopamine, and serotonin in the brain. This leads to 
decreased levels of energy and interest and may be the 
reason why patients cannot improve their mood without 
using medications to alter their brain chemistry.   

  22. The patient may intend to use the pen as a weapon. 

 Look for objects that could be used as a weapon against 
you. Simple objects such as pens, scissors, kitchen 
utensils, or hand tools can appear harmless, but in the 
hands of an assailant they may be deadly.   

  23. Discreetly ask the police to dissipate the crowd. 

 When a crowd of people is forming around your scene, your 
interview and care may become more diffi cult. Discreetly 
enlist the help of other responders, such as law enforcement 
personnel, to dissipate the crowd. It is best to respectfully 
and professionally encourage onlookers to leave.   

  24. Physical restraint may be necessary if violence seems 
imminent or other efforts to de-escalate the scene have 
proven ineffective. Make sure that law enforcement offi -
cials are present to help secure the scene and enough 
personnel are on hand to restrain a patient should the 
patient become violent. If physical restraint is necessary, 
it should be performed as a last resort, and a minimum 
of fi ve people should ideally be present. Sometimes a 
show of force alone is enough to deter a confrontation.       



 Problem-Based Learning Case 6 
 Come Out Swinging   
 Part I: The Case       

Dispatch and Scene Size-Up 

 The call pager goes off, and your partner reads the text 
message. Groaning, she says, “Another call to the 
police substation to check on a prisoner. Didn’t 
Medic 43 go out there earlier?” 

 You think about it for a second. “I’m not sure.” 
 “Well, I hope the cops have a good reason to call 

us back.” 
 A few minutes later you arrive at the substation. 

Entering through the galley, the station master greets 
you by buzzing the heavy steel door open. He motions 
back to the cell area. “He’s in the back. I told the other 
medics that he needed to be taken to the hospital, but 
they said he was just drunk.” 

 You can see the patient lying on the jail cot. Your 
partner wrinkles her nose. “Wow! That smell . . . is 
that  him ?” You have to agree; the odor is overwhelm-
ing. You notice that the patient’s eyes are closed. 
From the odor and the stains on his pants, you deter-
mine that he is incontinent of urine, and maybe 
more. 

 You fi nd out from the station master that the 
patient’s name is Blaine Haven. Well known to the 
police, Blaine was arrested again for being drunk and 
disorderly in public. He has no known address and 
frequents the city’s parks to sleep and get drunk. 
According to the arrest record, Blaine became unruly 
with some passersby and tried to assault one of them. 
The police were called, and, after a brief struggle, they 
subdued Blaine and took him to the station. 

 Blaine continued to be belligerent, banging against 
the police car cage with his body. Once he arrived at 
the station, however, he was more subdued. He was 
booked and placed into the holding cell, where he 
proceeded to doze off. When the station master went 
by the cell a couple of hours later, Blaine was diffi cult 
to awaken. Following policy, the station master placed 
a call to EMS. Medic 43 arrived and evaluated 
Blaine.   

 1.  Knowing that Medic 43 left the patient in the cus-
tody of the police after their evaluation, what 
would you assume about the patient’s condition? 
What would you expect the previous crew to have 
performed during their evaluation?  

 

    

 The Primary Survey (Initial Assessment) 

and Initial Differentials 

 You visually assess Blaine through the cell bars. He 
is curled up in a ball on the cell cot near the com-
mode. His face is turned toward you, but his eyes are 
closed. His breathing is quiet, rapid, and shallow. 
You see evidence of fresh abrasions and small lac-
erations on his face and hands, covering the marks 
of previous injuries. 

 With another loud buzz, the door opens to let 
you and your partner into the cell. A police offi cer 
also steps in behind you. You kneel down near the 
patient, but at an arm’s length away. Reaching over, 
you grasp the top of his shoulder fi rmly. This nor-
mally will get Blaine to rouse to an awakened state; 
today he simply moans and stiffens. His arms twitch 
slightly. 

 You carefully open his stained jacket. He has sev-
eral layers of shirts on, all of them soiled. He has a 
few old, healed surgical scars on his chest as well as 
remnants of other less precise wounds. You do not 
observe intercostal muscle retraction or accessory 
muscle use. The smell of an unwashed body, coupled 
with stale beer and pungent urine, is nearly over-
whelming. Your eyes begin to tear as you continue 
your primary survey. 

 You note that Blaine’s wrists are swollen and 
edematous. You are unable to detect a radial pulse. A 
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check of a carotid artery reveals a thready, rapid pulse. 
Other than the abrasions and small cuts, there are no 
signs of severe bleeding.   

  2. How does the patient presentation compare to 
your expectations? Based on this set of fi ndings, 
would you consider Blaine to be sick, not sick, or 
not yet sick? 

 

    

 History and Physical Exam (Secondary 

Survey and History) 

 You review the patient care report written by the pre-
vious crew.  

 47-year-old male, well known to PD and EMS, presents 
alert, belligerent, and resisting assistance. Strong odor 
of ETOH on breath. Refuses further physical examina-
tion and history by EMS, is verbally abusive when ques-
tioned. PD reports patient was detained after attempting 
assault. No fall or trauma associated with arrest.  

 The time of the patient care report was about 
6 hours ago. 

 Blaine continues to breathe rapidly. The station 
master mutters, “I wish he would quit hyperventilat-
ing. Hey Blaine, quit faking. You’ll still stay here 
tonight.” Your partner nods her head in agreement. 

 You think for a moment. Why would Medic 
43 leave this patient here? As you ponder this point, 
you sense that something is not quite right about this 
case. Blaine can present fairly intoxicated, but in your 
prior contacts, he has not been so intoxicated as to be 
this deeply unconscious. You reach down to recheck 
a radial pulse. As you do so, you smell something 
different: an odd, sweet smell that is vaguely familiar 
coming from his mouth. 

 You perform a secondary survey; all the while 
your partner is chatting with the police offi cer. You 
fi nd the following information:  

 His vital signs are HR of 110, RR of 28, and BP of 82/60.   
 His ECG is as shown in Figure PBL 6-1.       
 His corneas are faintly yellow, and he has a disconju-
gate gaze.   
 A test of his blood glucose level shows a measurement 
of 200 mg/dL.   
 There is evidence of a green-tinged fl uid spilled on his 
shirt and pants.   
 He has scattered wheezes that can be auscultated  toward 
the base of both lung fi elds.      

  3.  List possible causes for Blaine’s condition, based 
upon your current fi ndings. Of your list, which 
ones are the most likely to be the cause of his 
presentation?  

 

    

 Field Impression(s) and Formulation 

of Treatment Plan 

 You point out some of your fi ndings to your partner. 
She is a bit more interested now. “Should we treat the 
wheezes?” she asks. 

 You look at Blaine’s extremities again. They are 
swollen, and you can see bright green stains under his 
fi ngernails, similar in color to what’s on his shirt. You 
check the pulse oximeter. In response to your partner’s 
previous statement, you reply, “No, I don’t think so. I 
think we should . . .”   

  4. What were you planning to do next? What was the 
reading on the pulse oximeter? 

 

    

 Transportation and Ongoing Care 

 En route to Community Hospital, you reassess Blaine’s 
vital signs, breathing, and circulatory status. His blood 
pressure is now 88/70, and his heart rate is 100. The 
ECG is as shown in Figure PBL 6-2. 

FIGURE PBL 6-1
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 The patient continues to be tachypneic. His 
extremities continue to spasm periodically. His level 
of consciousness has not changed. 

 After consultation with medical direction, you 
administer a medication intravenously. The ECG is 
now as shown in Figure PBL 6-3.   

  5. What medication did you give to the patient, and 
why did you administer it? What positive benefi t 
does this medication have? 

 

    

 Transfer of Care, Follow-Up, and Outcome 

 You transfer Blaine to the hospital staff at Community 
Hospital. Blood samples are drawn for laboratory testing. 
Later on you review his chart. His lab values include:  
 Calcium: 6.1 mg/dL   
 Carbon dioxide: 25 mEq/L   
 Creatinine: 4 mg/dL   
 BUN: 70 mg/dL   
 Glucose: 180 mg/dL    

 Your prehospital treatment appears to have ben-
efi ted the patient. His blood pressure has improved, 
and his respiratory rate has slowed to a more normal 
rate. His level of consciousness remains unchanged. 
The emergency department physician orders addi-
tional medication therapies and admits Blaine to the 
intensive care unit.   

  6. What do the lab values tell you? What did the 
physician order? 

 

    

 Long-Term Outlook 

 Blaine remains in the ICU for 72 hours. He is eventu-
ally discharged to an alcohol rehabilitation center and 
remains sober for 6 months. Unfortunately his addic-
tion takes hold of his life and Blaine falls back into 
his familiar, destructive patterns. He reappears in the 
EMS system.     

 Part II: Debriefing  

 Responses to Part I questions:  

  1. There are several possible reasons why the patient 
was not taken to an emergency department for fur-
ther evaluation. He may have refused further care, 
or his condition might have been of such a minor 
nature that further evaluation could be delayed 
until after his release. Or the patient may have 
been considered “stable” enough to be transported 
by another means. In any case, you would assume 
that the previous crew performed an appropriate 
primary and secondary survey of the patient. You 
might also assume that the crew, documenting 

FIGURE PBL 6-2

FIGURE PBL 6-3



their fi ndings and the reasons for the nontransport, 
created a patient care report. What specifi c details 
would you expect to be documented?   

  2. Did the difference between his “normal” response 
to your painful stimulus and his current status 
catch your attention? Is it a clue that points to a 
potential, serious medical problem? Not immedi-
ately fi nding a peripheral pulse should have also 
provided a clue to your suspicion that intoxication 
is not the only reason for Blaine’s altered level of 
consciousness.   

  3. Your primary and secondary survey fi ndings 
should give you real cause for concern. At the very 
least, you know that he is responsive to painful 
stimulus only, tachypneic, tachycardic, and hypo-
tensive. In addition, his eyes are providing you 
several clues—a jaundiced cornea can indicate a 
hepatic or bile duct disorder, and the disconjugate 
gaze can point to a serious structural or metabolic 
problem. What smell did you detect? Would you 
expect ketones to be excreted with a blood glucose 
level of 200 mg/dL? What is unusual about the 
ECG tracing? How does the wheezing fi gure into 
your list of possible causes?   

  4. Your response to your partner’s question appears 
to place the management of the wheezes at a 
lower priority than something else. Based on your 
fi ndings so far, the unusual ECG tracing, coupled 
with the odd-colored substance found on the 
patient’s fi ngers and clothing, seems to be con-
tributing to his current condition. If this is an 
ingested substance, are there any other signs 
being presented that can help you better identify 
the toxin or poison? What treatment did you 
 suggest? Clearly the need to control and manage 
the patient’s airway is paramount; he is uncon-
scious and at risk for aspiration. Obtaining an 
ETCO 2  reading might help differentiate why he is 
breathing so quickly. His hypotensive state is yet 
another concern. What are the specifi c manage-
ment approaches for these conditions? What 
additional therapies might be useful in this spe-
cifi c case?   

  5. There could be several reasons for the patient’s 
muscle spasms. How could the contractions be 
related to the ECG, blood pressure, and physical 
fi ndings? Did you take Blaine’s living conditions 
into consideration? What medical conditions are 
associated with being homeless as well as with 
being an alcoholic? Do any of these conditions 
relate to the patient’s current presentation? At this 
point, you may have guessed that routine treat-
ment for Blaine may not suffi ce. Did you fi gure out 
which medications to administer? Did your choice 
of medications address the ECG, neurological, and 
lab fi ndings?   

  6. Did you look up the normal values for each of the 
tested items? You probably realized that one or 
more was abnormal. How do the lab values relate 
to the patient’s condition and underlying suspected 
cause? How did your intervention improve the 
patient’s condition? There were several follow-up 
actions that were probably ordered by the physician 
that built upon your initial interventions specifi c to 
the cause. Did you fi nd out what they were?       

 Part III: Case Discussion  

 There are several facets of this case that are challeng-
ing. They include professional and legal concerns in 
addition to the clinical aspects. 

 Although the policies and procedures related to 
the care of a patient who is in the custody of a law 
enforcement agency will vary from one region to 
another, the legal and ethical obligations of the EMS 
provider to a patient do not. Your duty to act on behalf 
of this patient should not be clouded by previous per-
ceptions of the patient, nor should the evaluation and 
nontransport decision made by the previous crew. 
Your partner was not happy about this situation ini-
tially, and she may be another source of pressure to 
minimize your assessment and management of this 
case. In these situations, you would be wise to weigh 
your options carefully and thoughtfully; using one of 
the ethical decision-making processes described in 
Chapter 3, Professional Ethics, in the textbook may 
help guide you to an appropriate decision. 

 The alcohol smell on the patient’s breath that was 
reported by the previous crew brings up the issue 
about intoxication. Can a patient drink alcohol and 
still retain the right to refuse medical care? Because 
EMS typically does not have the ability to conduct 
blood alcohol testing or access test results at the time 
of evaluation, it is diffi cult to use the legal limits of 
intoxication as a basis of determination. Clearly 
describe the patient’s behavior as your basis for 
 making a medical decision to treat and/or transport—
speech pattern, gait, coordination, and level of alert-
ness can be documented clearly. It is as important to 
document the lack of fi ndings as well as any perti-
nent ones. 

 Let’s turn our attention to Blaine. Based on your 
primary survey fi ndings, it seems readily apparent that 
he is sick—quite ill, in fact. His altered level of con-
sciousness is signifi cant, even though he is frequently 
altered. Because of this fact, you must be able to protect 
and monitor his airway status throughout the  remainder 
of the incident. Suction should be immediately avail-
able; if spinal injury is not suspected, placing the 
patient in the recovery position may be appropriate. 

 Problem-Based Learning Case 6 523



524 Part 4 Medical Issues

 Focus on the breathing pattern—the station master 
was correct in the fact that Blaine is indeed hyperven-
tilating, but not because he wants to. Something is 
happening that is causing the patient to sustain a very 
high breathing rate. Brain trauma, hypercarbia, meta-
bolic or respiratory acidosis, or even simple hypoxia 
may be the culprit. The sweet smell that was detected—
did you fi nd it odd? The green substance that was on 
the fi ngers and clothing—did you guess that there was 
a possible ingestion? We will return to this possibility 
in a moment. Regardless of the actual cause, there is 
a need to determine whether the patient is adequately 
ventilating and oxygenating with the breathing  pattern. 
You will need to assume for the moment that he is not 
and begin interventions such as providing high-fl ow 
oxygen, positioning the head and neck, and possibly 
even assisting ventilations with a bag-mask. Advanced 
airway equipment should be close by, in case basic 
airway management is insuffi cient. Remember that the 
best airway is the one that works, by the simplest 
means possible. 

 Turning your attention to circulation, there is no 
obvious major bleeding to control. His pulse rate and 
quality are poor; a subsequent blood pressure confi rms 
your early suspicions. There are multiple conditions 
that can induce a hypoperfusing state; however, your 
fi rst priority is to help the patient compensate or, at 
the very least, minimize any further loss of blood pres-
sure. Preserving body temperature, keeping the patient 
fl at, and initiating intravenous access are all part of 
that salvage process. 

 Now that your primary survey is well under way, 
let’s look at the fi ndings you noted during the second-
ary survey (focused history and physical exam). You 
will get very little information from Blaine at this 
point, given his mental status. His long-term history of 
alcoholism can give you some direction about his med-
ical condition, such as liver and pancreatic dysfunc-
tion, chronic malnutrition, brain injury, and metabolic 
disorders. In addition, the need to ingest ethanol may 
be so great that an individual can be driven to drink 
alternative forms of the chemical, such as isopropyl 
alcohol, methanol, and ethylene glycol. The psychoso-
cial aspects of alcoholism can also interfere with your 
assessment, especially with a chronic 9-1-1 system 
user. You must remain vigilant in making sure you 
evaluate these types of patients carefully each time. 

 Speaking of ingestion, did you surmise that there 
was a link between the green-colored stains you had 

noted early in your assessment and the patient’s 
 alcoholic state? Ethylene glycol is a component of 
antifreeze and has similar intoxicating properties as 
ethanol. However, ethylene glycol is quite toxic, 
causing a variety of problems. As the compound is 
metabolized in the body, glycolic acid is produced. 
The patient becomes highly acidic, which in turn 
causes a compensating hyperventilation syndrome to 
develop. The glycolic acid is transformed to highly 
toxic oxylate, which combines with available calcium 
in the bloodstream to form calcium oxylate. The 
patient can become hypocalcemic, causing involun-
tary contractions of the skeletal muscles, elongation 
of the QT interval of the ECG, and bronchospasm. 
The calcium oxylate deposits in the kidney, which 
can cause renal failure. 

 Treatment must be done rapidly to prevent pos-
sible death. You may have consulted with medical 
direction to administer sodium bicarbonate to help 
reverse the acidosis. Calcium chloride may also have 
been indicated. IV fl uid therapy may help with a pos-
sible dehydration state. The emergency department 
physician may have followed up with pyridoxine and 
thiamine to speed up metabolism of ethylene glycol, 
as well as administering an antidote called  fomepizole. 
As a temporizing measure, intravenous ethanol may 
be administered to compete with the ethylene glycol 
for its metabolism pathway.    

 Part IV: Further Learning Paths    

 • The open-source reference site Wikipedia has an 
extensive listing on the history and current state 
of homelessness. You can fi nd this at  http://en.
wikipedia.org/wiki/Homelessness .   

 • The American Association of Poison Control Cen-
ters offers a listing of centers by state. You can fi nd 
additional resources through this portal:  www.
aapcc.org/fi ndyourcenter.htm    

 • Are you familiar with the policies and procedures 
that govern the management of patients who are 
in police custody? Do these patients have the 
right to refuse or demand care at any time? You 
may want to look beyond your organization’s pro-
tocols and review those of the local police agen-
cies, as well as any state or national regulations 
or guidelines.            
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41
     Obstetrics and Gynecology  

Are You Ready?
 Your partner, Gina, knocks on the front door of a sub-
urban home. You were called to evaluate a woman 
who is experiencing abdominal pain. Shortly after 
knocking on the door, you see through a window that 
a woman is approaching slowly with a distinct shuffl e 
to her gait. Nora, a 34-year-old female opens the door 
and asks you to come in. She appears to be in pain. 
She apologizes for calling, but in addition to experi-
encing pelvic pain and a fever over the past 4 days, 
she has started to feel a bit dizzy and didn’t feel safe 
driving herself to the doctor’s offi ce. Your partner asks 

Nora to sit down so that the two of you can talk to 
her and examine her.

    1. Based on the information that you have thus far, 
what is your general impression of Nora’s 
 condition? 

    

  2. What is your initial approach in caring for Nora? 

  

 Nora noticed a purulent, foul-smelling vaginal dis-
charge about a week ago. She states that she had 
douched twice a day in an attempt to get rid of the 
discharge, but it had only gotten worse. Four days 
ago she began to experience pelvic pain, pain on 
urination, and a low-grade fever. She has been alter-
nating between taking acetaminophen and ibupro-
fen, but the pain and fever have persisted. She states 
that it is uncomfortable for her to walk. She takes 
birth control pills and is compliant with them. Nora 
tells Gina that she is sexually active and that she has 
had three sexual partners during the past several 
months. She started her period several days ago and 
is  experiencing what she describes as a normal 
amount of bleeding. Nora has no other complaints, 
takes no other medications on a regular basis, and 
has no allergies to medications. Nora grimaces as 
Gina palpates the suprapubic region of her abdomen, 
and she feels warm-hot to the touch (her temperature 
is 99.6°F). Orthostatic vital signs reveal no ortho-
static changes, but movement seems to exacerbate 
the pain.   
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  3. What do you suspect is causing Nora’s signs and 
symptoms? 

  

  4. How will you proceed in your treatment of 
Nora? 

  

  5. How would you describe Nora’s acuity at this 
point in time? 

Active Learning

 Anatomy Review   

  1.   Label the structures of the female reproductive 
system shown in  Figure 41-1 . 

  a.  

  b.   

  c.   

  d.   

  e.   

  f.   

  g.    

  2.   The space between the vagina and the anus is 
called the .   

  3.   The female sex cell is called the .   

   4.   Volunteer Opportunity: Obstetrics  

 There are a number of ways in which you can 
become more profi cient and knowledgeable about 
obstetrics and gynecology. Childbirth skills are 
practiced during EMT and paramedic training, and 
during paramedic school many students have the 
opportunity to rotate through labor and delivery. 
Experience is by far one of the best teachers, and 
observational and hands-on experience with the 
guidance of an experienced practitioner is about 
as good as it gets. Consider volunteering some 
time in the following areas: 

    • Obstetric offi ce where prenatal visits take 
place   

 • Antepartum unit of the hospital to observe 
patients with conditions such as preterm labor, 
premature rupture of membranes, and differ-
ent causes of bleeding   

 • Postpartum unit of the hospital to observe the 
physiological changes that the mother goes 
through after childbirth    

  If you have the opportunity to follow patients 
with a midwife in the out-of-hospital setting, you 
can gain the experience of seeing differences in 
technique by a professional who focuses on natu-
ral childbirth. This is a benefi cial experience to 
see how you may interact with this professional 
in the home should they request your assistance.   

  5. What’s It Like? 

 Try this with a partner. Take a large, heavy-duty 
garbage bag and fi ll it with 3–4 gallons of water. 
Fold the top 2–3 inches of the bag over itself, and 
seal it with duct tape. Set it aside for the moment. 
Take a pant belt and loop it around your waist, 
above the navel but below the bottom of the rib 
cage. Fasten it so it does not slide down. Sit down. 
Now, carefully lift the bag fi lled with water and 
slide the taped side under the belt from left to right. 
Feed enough of the bag under the belt so that the 
water line comes up to the bottom of the belt. Fold 
the taped end of the bag over the front of the belt 
and use more tape to secure the bag to the belt. 

d

e

b

a

c

f

g

FIGURE 41-1
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  Stand up carefully. The weight of the bag 
closely approximates the weight gain of a full- 
term pregnancy. You can try to move around 
slowly. Try keeping it on for 15–30 minutes. Do 
you feel the strain of the weight against your 
lower back? How does it affect your balance? If 
you were managing a pregnant patient, how might 
this exercise give you some ideas about how to 
accommodate the needs of this patient during 
extrication and transport?      

You Are There: Reality-Based Cases  
 Case 1     

 Kisha Green is pregnant with her third child and has 
been doing everything that she can to be healthy and 
fi t during her pregnancy. She has been taking a yoga 
class for pregnant women, eating healthy foods, taking 
her prenatal vitamins, and going to all her prenatal 
visits at her midwife’s offi ce. She has been working at 
staying healthy because during her last pregnancy she 
developed preeclampsia and ended up being bedrid-
den during the last 2 months of her pregnancy. 

 Last week at her regular prenatal checkup, her 
midwife stated that Kisha had experienced a rapid 
weight gain, that there was protein in her urine, and 
her blood pressure was on the high side. Her midwife 

told her that she needed to “take it easy for a while,” 
disappointing Kisha.  

 Today you are called to Kisha’s house by her hus-
band because Kisha experienced a rapid onset of dif-
fi culty breathing. When you arrive on scene, Kisha is 
kneeling on the fl oor in severe ventilatory distress. Her 
husband Calvin is anxiously running around trying to 
get Kisha’s clothes together so that she will be ready 
to go to the hospital. As you approach her, a fi refi ghter 
is trying to place a non-rebreather mask on Kisha’s 
face, but she keeps pulling the mask off. She is hyper-
pneic, using all of her accessory muscles with ventila-
tion, and she has audible crackles that you can hear 
as you approach. Her skin signs are cool, pale, and 
diaphoretic with perioral cyanosis, and she is extremely 
anxious trying to breathe. You notice that she appears 
to be pregnant. In an attempt to prevent Kisha from 
having to speak, you turn to her husband and ask him 
if she is pregnant. He says, “Yes, 30 weeks.”   

  1. How would you classify Kisha’s condition? 

   

  2. What is your initial priority in caring for Kisha? 

  3. What other information do you need to know in 
order to develop a treatment plan? 

 You track Kisha’s ventilations with a bag-mask 
attached to high-fl ow oxygen at 15 liters per minute, 
and your partner assesses Kisha’s lungs, places her 
on the ECG and pulse oximeter, starts an IV, and does 
a quick head-to-toe examination as the  fi refi ghters 
prepare to load her onto the gurney for transport to 
the hospital. Kisha continues to reach up and grab 
for the mask on her face despite your attempts at 
explaining what you are doing and the fact that she 
needs oxygen. 

 Her blood pressure is 220/130; her heart rate is 
126, corresponding with a sinus tachycardia on the 
ECG monitor; and her respiratory rate is 40 with peri-
oral cyanosis and continued severe ventilatory dis-
tress. She has an oxygen saturation of 90% being 
tracked with 100% oxygen via bag-mask. Her lungs 
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have crackles in all fi elds, and she has generalized 
edema with jugular vein distention.   Her husband 
states that Kisha had been complaining of a headache 
and some sort of visual disturbance.    

  4. What is a likely cause of Kisha’s condition? 

   

  5. What is your fi rst priority at this point? 

   

  6. How will you proceed with your treatment of 
Kisha? 

   

  7. Where should you transport Kisha? 

 Approximately 5 minutes out from the hospital, 
after the patient had been intubated and was show-
ing improvement in her oxygenation and ventilatory 
status, Kisha began to have a full-body, tonic-clonic 
seizure. Her husband looked back from the front seat 
of the ambulance and said, “Oh no, is she having 
another seizure?”   

  8. What is the patient’s condition called now? 

   

  9. How will you manage the seizure? 

 After the administration of magnesium sulfate, the 
seizures abate and Kisha presents postictal. She 
remains in a left lateral position with improving oxygen-
ation and ventilatory status. Her blood pressure drops 
to 180/100 as the ambulance pulls into the hospital.      

Test Yourself

  1. How long does a term pregnancy last?

    a. 37–42 weeks   

  b. 38–43 weeks   

  c. 36–41 weeks   

  d. 39–44 weeks      

  2. Your 16-year-old patient presents with severe 
abdominal pain. She also reports that she just had 
her period and that she “can’t be pregnant.” Her 
father states she was “feeling fi ne yesterday.” The 
most serious condition to suspect is

    a. food poisoning.   

  b. appendicitis.   

  c. ectopic pregnancy.   

  d. menstrual cramps.      

  3. Your patient complains of “cramps” and vaginal 
discharge over the past week. She also has a slight 
fever. She admits to being sexually active and is a 
smoker. You should suspect

    a. ovarian torsion.   

  b. pelvic organ relaxation.   

  c. pelvic infl ammatory disease.   

  d. a ruptured ovarian cyst.      

  4. On average, how much menstrual blood is lost 
during one cycle?

    a. 60–80 mL   

  b. 100–120 mL   

  c. 80–100 mL   

  d. 120–140 mL      

  5. What causes an ovarian cyst? 

  6. Your 26-year-old patient states that she noticed an 
odorous vaginal discharge 2 days ago. She began to 
fear she had left in a tampon, and this morning she 
attempted to remove it. She presents with severe 
vaginal bleeding and the following vital signs: BP 
of 90/60, HR of 100, and RR of 36. You should

    a. sedate the patient and attempt to remove the 
tampon yourself.   

  b. perform a thorough vaginal examination en 
route to the hospital.   

  c. reassess ABCs and pack the vaginal area with 
gauze to control bleeding.   

  d. apply a vaginal pad and treat for shock en 
route to the hospital.      
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  7. Uterine prolapse can occur abruptly as a result of 
lifting a heavy object.

   True   

 False      

  8. Your postmenopausal patient presents with acute 
abdominal pain, nausea and vomiting, dizziness, 
and low-grade fever. She states, “It felt just like 
an ovarian cyst, but then it got worse.” What con-
dition should you suspect, and how should it be 
treated? 

 

   

  9. Normal pregnancy lasts from the

    a. last day of the last normal menstrual period to 
the end of labor.   

  b. last day of the last normal menstrual period to 
the start of labor.   

  c. fi rst day of the last normal menstrual period 
to the start of labor.   

  d. fi rst day of the last normal menstrual period 
to the end of labor.      

  10. The majority of all maternal deaths in America 
result from a combination of

    a. embolism, hemorrhage, and ectopic preg-
nancy.   

  b. hemorrhage, ectopic pregnancy, and pre-
eclampsia.   

  c. preeclampsia, embolism, and hemorrhage.   

  d. ectopic pregnancy, preeclampsia, and embo-
lism.      

  11. While delivering a baby, you discover that it has 
a nuchal umbilical cord. If possible, you should

    a. clamp and cut the cord.   

  b. relieve pressure on the cord.   

  c. perform a cesarean section.   

  d. pull the cord over the baby’s head.      

  12. Which of the following is  not  appropriate when 
assisting a delivery?

    a. Lay the mother in a recumbent position.   

  b. Encourage the mother to push only during 
contractions.   

  c. Ask the mother to momentarily stop pushing 
when the head appears.   

  d. Keep the baby’s head level with the vagina      

  13. Dehydration and electrolyte imbalances during 
pregnancy are likely the result of

    a. abruptio placentae.   

  b. hyperemesis gravidarum.   

  c. ectopic pregnancy.   

  d. placenta previa.      

  14. In which of the following situations are you  least  
likely to transport a patient in labor?

    a. The mother’s amniotic sac has just ruptured.   

  b. The mother feels a strong pressure on her bot-
tom and an urge to bear down.   

  c. The woman has contractions 6 minutes apart, 
lasting for 30 seconds.   

  d. The baby and placenta have already been 
delivered.      

  15. To break an intact amniotic sac, you should

    a. gently apply steady pressure with your index 
fi nger.   

  b. quickly apply fi rm pressure with your index 
fi nger.   

  c. gently apply steady pressure with your pinky 
fi nger.   

  d. quickly apply fi rm pressure with your pinky 
fi nger.      

  16. An embryo that implants in the fallopian tubes is 
called a(n)

    a. ectopic pregnancy.   

  b. eclampsia.   

  c. abruptio placentae.   

  d. placenta previa.      

  17. You arrive at the home of a 31-year-old female 
who is currently in labor. Her contractions are 
roughly 2 minutes apart, and you can see the top 
of the baby’s head through the vaginal opening. At 
this stage you should

    a. transport the mother to the hospital at a nor-
mal speed.   

  b. calm and reassure the mother.   

  c. transport the mother emergently.   

  d. assist in the birthing process.      

  18. Cord prolapse occurs when the umbilical cord

    a. becomes knotted or kinked.   

  b. becomes twisted around the neck of the baby.   

  c. tears during delivery.   

  d. presents externally before the baby.      

  19. At what point during a pregnancy is a fetus most 
vulnerable to teratogens?

    a. 20 weeks   

  b. 40 weeks   

  c. 10 weeks   

  d. 30 weeks      
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  20. Multiple births increase the risk of all the follow-
ing  except   

  a. abruptio placentae.   

  b. premature labor.   

  c. nuchal cord.   

  d. breech delivery.      

  21. Of the three stages of labor, the 
stage is generally the longest.   

  22. Labor is generally easier for mothers who have 
previously given birth.

   True   

 False      

  23. Abruptio placentae is dangerous but typically 
painless.  

 True   

 False      

  24. A patient who is less than 14 days from her last 
menstrual period is more likely to have a pregnancy-
related problem than a gynecological problem.  

 True   

 False      

  25. Under what circumstances would you want to trans-
port a mother during the second stage of labor? 

Need to Know

Obstetrics  is defi ned as the branch of medicine that 
concerns the management of women during pregnan-
cy, childbirth, and puerperium (the period of time fol-
lowing childbirth and the delivery of the placenta). 
Gynecology  is the study of the diseases of the female 
reproductive organs, including the breasts. 

The following represent the Key Objectives of 
Chapter 41:  
  1. Outline the menstrual cycle. 

Menarche is a female’s fi rst menstrual cycle. On 
average, menarche occurs between the ages of 12 
and 13 years old. The duration of the menstrual 
cycle is typically 24–35 days and averages about 28 
days. Menstruation, or the shedding of the thick-
ened uterine wall if conception did not occur, lasts 
an average of four of those days. The average blood 
loss per menstrual cycle is approximately 60–80 
mL. Menopause is the cessation of menses, which 
typically happens between 45 and 52 years of age.   

  2. Describe common gynecological disorders.  

  a. Infection-related.  Infectious agents can be bro-
ken down into two broad categories: non–
 sexually and sexually transmitted. Non–sexu-
ally transmitted diseases include candidiasis 
(yeast), bacterial vaginosis, and gardnerella. 
Sexually transmitted infections include syphi-
lis, gonorrhea, chlamydia, herpes, condyloma, 
human papillomavirus (HPV), molluscum con-
tagiosum, and trichomonas vaginalis. Common 
symptoms of gynecological infections include 
itching, pain, discharge, bleeding, and ulcer-
ative lesions. 1  

    Pelvic infl ammatory disease (PID) refers to 
infections that are located in the female upper 
reproductive tract. Complaints typically associ-
ated with PID are pain and fever.  Risk factors 
include multiple sex partners, frequent douch-
ing, and recent intrauterine device (IUD) inser-
tion. Because PID can be confused with several 
other serious conditions, such as ectopic preg-
nancy and appendicitis, the patient should be 
treated as if she is suffering from a life-threat-
ening condition until proven otherwise.   

  b. Ovarian-related.  An ovarian cyst can be formed 
if follicular development is stopped during the 
normal ovulation cycle. These cysts can rup-
ture abruptly. Signs and symptoms of a rup-
tured cyst include bleeding and severe, sharp 
pain that is classically localized to one side of 
the lower abdomen and pelvic area. Prehospital 
treatment for a ruptured ovarian cyst includes 
a primary and secondary survey, assessing vital 
signs, and treating for possible shock. 

    Torsion of the fallopian tube and ovary is 
frequently caused by rotation of the ovary due to 
cyst formation. Women who are taking drugs to 
increase ovulation are at increased risk for ovar-
ian torsion. Signs and symptoms of ovarian tor-
sion include unilateral pain, tenderness, or rigid-
ity; nausea and vomiting; diarrhea or constipation; 
dizziness; and a possible low-grade fever.   

  c. Uterine conditions . Dysfunctional bleeding is 
irregular uterine bleeding that is different from 
normal menstrual bleeding. This includes 
 menorrhagia—greater than 80 mL or greater 
than 7 days of menstrual bleeding. Causes of 
dysfunctional bleeding include clotting disor-
ders, fi broids, cervical cancer, hormones, and 
thyroid conditions. 2    

  d. Vaginal conditions.  An object that has been 
inserted into the vagina is considered to be a 
foreign body (unretrieved tampons are most 
common). Signs and symptoms of an unretrieved 
foreign object include copious, foul-smelling 
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vaginal discharge. Prehospital treatment of an 
unretrieved foreign body includes professional-
ism, maintaining the dignity of the patient, per-
forming a primary and secondary survey, and 
monitoring vital signs. Monitor the patient for 
signs of infection and shock.    

  Note:  Table 41-1 in the textbook summarizes the 
causes of pelvic pain.   

  3. Describe common complications associated with 
pregnancy. 

 There are several conditions during pregnancy 
that require close monitoring of the patient. A 
fertilized egg that has implanted somewhere 
other than in the uterus, frequently in the fallo-
pian tube, can result in an ectopic pregnancy. 
Ectopic pregnancies are usually diagnosed within 
the fi rst 6 weeks of gestation, as the fallopian 
tube cannot accommodate the growing concep-
tus. 3  Signs and symptoms associated with ecto-
pic pregnancy include vaginal spotting or bleed-
ing and abdominal or pelvic pain. Because of the 
high criticality of a ruptured ectopic pregnancy, 
any woman of childbearing age (between 9 and 
60 years of age) complaining of abdominal pain 
should be suspected of having an ectopic preg-
nancy until proven otherwise. Patients exhibit-
ing any signs of shock should be treated with 
high-fl ow oxygen via non-rebreather mask and IV 
fl uid resuscitation while en route to an appropri-
ate receiving facility. 
  A spontaneous abortion (miscarriage) is the 
loss of pregnancy before 20 weeks gestation. Signs 
and symptoms include abdominal cramping; lower 
backache; and passage of blood clots, fetal or pla-
cental tissue, or other products of conception and 
vaginal bleeding. Care is mostly supportive. If pos-
sible, retain any products of conception that the 
patient has passed and transport such products 
with her to the hospital for evaluation. 
  Pregnancy-induced hypertension (PIH) is 
defi ned as a blood pressure greater than 140/90, 
diagnosed on two or more occasions at least 6 
hours apart. Alternatively, PIH can also be deter-
mined based on deviation from the patient’s base-
line blood pressure after 20 weeks gestation. In 
this method, PIH is defi ned as a systolic blood 
pressure greater than 30 mm Hg over the baseline 
systolic blood pressure and a diastolic blood pres-
sure greater than 15 mm Hg over the baseline dia-
stolic blood pressure. This method takes into 
account patients who normally have a low blood 
pressure (e.g., 90/50). 
 A more serious form of PIH is preeclampsia 
(toxemia of pregnancy). Along with hypertension, 

patients with preeclampsia also exhibit generalized 
edema and have an increased production of  proteins. 
Causes of this condition include placental dysfunc-
tion and systemic vasospasm. Signs and symptoms 
include hypertension, generalized edema, sudden 
weight gain, visual disturbances, and headache. 
Care is supportive, with close attention paid to 
signs of eclampsia. 
  Patients who have a history of preeclampsia 
and are actively seizing or in a coma are experi-
encing eclampsia. The cause of the seizure activity 
is likely to be hypertensive encephalopathy. Defi n-
itive care for the eclamptic patient is the delivery 
of the newborn in the hospital setting. Prehospital 
care for the patient having eclamptic seizures 
includes immediate transport of the patient to a 
facility capable of caring for a high-risk pregnancy 
patient, positioning the patient in a left lateral 
position (protects the airway of the mother and 
allows for optimal perfusion for the baby), admin-
istering high-fl ow oxygen, obtaining IV access, and 
treating seizure activity (e.g., benzodiazepines). If 
permitted, administer magnesium sulfate to treat 
the effects of toxemia. 
  Abruptio placentae is defi ned as the abnormal 
separation of the placenta from the uterine wall 
before the birth of the baby, usually during the 
third trimester. Signs and symptoms include sud-
den vaginal bleeding (not always present exter-
nally), fi rm uterus, and severe pain. Signs of shock 
may be present if bleeding is signifi cant. Place the 
mother in a left lateral position with legs elevated, 
and begin transport immediately to an appropriate 
receiving facility. Administer high-fl ow oxygen 
and initiate IV access. Administer fl uid if local 
protocol allows. Provide a vaginal pad for collec-
tion of blood and to help determine the amount of 
blood loss. 
  Placenta previa occurs when the placenta 
implants either partially or completely over the 
cervical os ( Figure 41-2 ). If the placenta is stretched 
when the cervix begins to dilate, the placenta can 
tear and cause severe bleeding. Separation of the 
placenta from the uterine wall can lead to compro-
mised fetal profusion and is considered a life-
threatening condition for the mother and baby. 
Signs and symptoms of placenta previa include 
painless, bright red vaginal bleeding. Place the 
mother in a left lateral position, with legs elevated 
if possible. Transport to an appropriate receiving 
facility. Administer high-fl ow oxygen via non-
rebreather mask, establish IVs, and provide fl uid 
resuscitation. Provide a vaginal pad for collection 
of blood and to help determine the amount of 
blood loss.     



532 Part 4 Medical Issues

  4. Describe common complications of labor. 

 Labor that occurs past 20 weeks after conception 
but before 37 weeks of pregnancy is called preterm 
labor. 4  Although successful deliveries have 
occurred, it is  considered very risky for a newborn 
to be delivered so early. If you encounter preterm 
labor, provide a calm and supportive environment 
for the patient. Administer supplemental oxygen 
and establish IV access. Consider administration of 
tocolytics such as terbutaline sulfate (a beta 2 -
specifi c smooth muscle relaxant that relaxes the 
smooth muscle of the uterus and slows or stops 
contractions). 
  Fetal distress is very diffi cult to detect in the 
prehospital setting and requires advanced diagnos-
tic equipment and training that paramedics do not 
routinely have. One of the key indicators for fetal 
distress in the prehospital setting is the presence 
of meconium. Meconium is the infant’s fi rst stool, 
thought to be released when the fetus is under 
stress. Prehospital management includes suction-
ing of the newborn’s mouth and then nose with a 
bulb syringe as soon as the head emerges from the 
vagina.  Continue to suction as the delivery com-
pletes. If meconium is suctioned from the mouth, 
consider direct laryngoscopy to see if meconium 
suctioning of the trachea with an endotracheal 
tube attached to a meconium aspirator is needed 
( Figure 41-3 ). Once the airway is clear, aggres-
sively stimulate the newborn to breathe by drying 
and warming the body.       
  A prolapsed umbilical cord occurs when the 
cord presents through the cervix and vagina before 
the baby’s head. The head subsequently com-
presses the cord, effectively cutting off its own 
oxygen supply. Prehospital management is aggres-
sive. Position the mother in a knee-chest position. 

Insert a gloved hand into the vagina, and lift the 
presenting part of the baby off of the cord. Once 
you have relieved the pressure of the presenting 
part of the baby from the umbilical cord, you are 
committed to maintain that position until the baby 
has been delivered. Administer high-fl ow oxygen 
via non-rebreather mask to the mother, 5  conserve 
body temperature, and transport emergently to a 
high-risk obstetrics receiving hospital (if possible). 
Obtain IV access en route to the hospital. Do not 
allow the mother to stand or lay on her back. 

A breech birth occurs when the baby’s initial 
presenting part through the birth canal is the 
buttocks, foot, or knees. For information on the 
prehospital birth of a baby, see Box 41-5 in the 
textbook. 
  When the umbilical cord is wrapped around 
the baby’s neck, it is called a nuchal cord. If pos-
sible, loosen the cord and slip it over the baby’s 
head. If the cord is too tight to loosen or slip over 
the baby’s head, carefully clamp the cord in two 
places with hemostats and then cut the cord with 
round-tip scissors, making sure that you do not cut 
the baby’s neck. Loosen the cord from around the 
baby’s neck and continue with the delivery. 
  A caul delivery occurs when the baby is born 
inside an intact amniotic sac. If this occurs, iden-
tify the location of the baby’s face. With your 
pinky fi nger, gently apply inward pressure toward 
the baby’s mouth. 6  When the fi nger penetrates the 
sac, peel the sac back from the face and the rest 
of the baby’s body. Continue with normal newborn 
assessment and care.     

(a) (b) (c)

 FIGURE 41-2   Placenta Previa.  (a) Low-lying previa. 

(b) Complete previa. (c) Marginal previa.

 FIGURE 41-3   Endotracheal tube attached to a meconium 

aspirator to allow for meconium suctioning.   
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 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:       

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Meconium 
Suctioning 

22 – DVD 22 – DVD

Abdominal
Assessment

36 – DVD N/A

Uncomplicated
Childbirth

41 – DVD N/A

 Connections     

 Chapter 13, Shock Overview, in the textbook 
provides more information on the different 
types of shock, including their signs, symptoms, 
and treatment.   

 Chapter 30, Neurology, in the textbook contains 
more information on signs, symptoms, and 
treatment of various types of seizures.   

 Chapter 33, Infectious and Communicable Dis-
eases, in the textbook discusses gynecological 
infections in more detail.   

 Chapter 34, Gastroenterology, in the textbook 
discusses and differentiates causes and treatment 
of abdominal pain, as well as assessment tech-
niques for the patient with abdominal pain.   

 A step-by-step guide to uncomplicated child-
birth can be found in Chapter 41 of the text-
book.   

 An APGAR score sheet can be found in Box 
41-4 in the textbook.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.    

Street Secrets

High Index of Suspicion  Any woman of child-
bearing age with a complaint of pelvic or abdomi-
nal pain, whether the patient assures you that 
there is no possibility of pregnancy or not, should 
be suspected of having an ectopic pregnancy until 

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

proven otherwise. The reason for the high index 
of suspicion is the potential life-threatening seri-
ousness of this condition.   

What’s the Difference? To differentiate placenta 
previa from placental abruption it is helpful to 
keep in mind that previa is usually “painless,” and 
abruptio includes “acute pain” 90% of the time. 7      

The Drug Box

  Terbutaline sulfate:  A beta 2 -specifi c smooth muscle 
relaxant that relaxes the smooth muscle of the uterus 
and slows or stops uterine contractions during pre-
term labor. 

  Oxytocin (Pitocin):  Stimulates contractions of the 
uterus. Used in the prehospital setting to help manage 
postpartum hemorrhage. 

  Benzodiazepines  (diazepam, lorazepam, midazolam): 
Can be used to treat eclamptic seizures. 

  Magnesium sulfate:  Used to treat eclamptic seizures 
and signs and symptoms of toxemia.     
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 Answers   

 Are You Ready?   

  1. Nora falls into the childbearing age range and is expe-
riencing pelvic pain. A worst-case scenario would be 
that she is experiencing an ectopic pregnancy, which is 

ᔢ
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a potentially life-threatening condition. The duration of 
the pain, presence of fever, and pronounced shuffl e may 
point to another condition, but think ectopic pregnancy 
until proven otherwise.   

  2. Start with an assessment of the ABCs. Perform a second-
ary survey if no life threats are noted in the primary 
survey and there is no indication to transport the patient 
emergently. A complete medical history focusing on the 
patient’s current complaints, as well as PMH, medica-
tions, and allergies to medications, is also important.   

  3. Nora has many of the signs, symptoms, and risk factors 
associated with pelvic infl ammatory disease (PID). Even 
though she appears to have PID, the signs and symp-
toms are similar to those experienced by people suffer-
ing from appendicitis, gastroenteritis, diverticulitis, and 
ectopic pregnancy.   

  4. Because it is better to assume and treat for the worst, 
treat the patient as if she is experiencing an ectopic 
pregnancy. Nora should be placed on supplemental oxy-
gen, an IV should be established, and she should be 
transported to a facility capable of treating a patient 
with a possible surgical condition.   

  5. Nora appears stable, but it is safer to assume the pos-
sibility of deterioration in her condition rather than 
assuming that she has a benign condition that will 
remain stable.     

 Active Learning   

  1. a. ovary; b. uterine (fallopian) tube; c. uterus; d. cervix; 
e. vagina; f. labia minor; g. labia majora   

  2. Perineum   

  3. Ovum (oocyte)     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Kisha has severe ventilatory distress, and she is 
30 weeks pregnant. That makes her a critical patient.   

  2. Assess Kisha’s airway, breathing, and circulation and 
intervene as necessary to support her ABCs. Provide 
high-fl ow supplemental oxygen as appropriate accord-
ing to her presentation.   

  3. In reality, because Kisha has such a high-acuity condi-
tion, the priority is not so much to determine the exact 
cause of the problem but to support the ABCs at this 
point. Your prompt care during the primary survey 
phase may very well determine the outcome of both 
mother and newborn.   

  4. With Kisha’s history of preeclampsia, pre-pregnancy 
hypertension, the rapid onset of severe ventilatory dis-
tress with pulmonary edema, complaints of headache 
and visual disturbance, and a blood pressure of 220/130, 
you may be inclined to think preeclampsia or eclamp-
sia. What about seizure activity or coma? Her husband 
is unable to answer any more questions, and you and 
your partner are doing all you can to oxygenate Kisha 
and assist her ventilations while trying to get her trans-
ported to the hospital.   

  5. Should you secure the patient’s airway or begin transpor-
tation fi rst? Because both need to be done and transport 
will occur no matter what, it may be prudent to begin 
transport and manage the airway and breathing en route 
to the hospital. This way, if you have any trouble with 
the airway or there are any unforeseen complications, 
you will be closer to defi nitive care. There are a number 
of ways in which this patient’s airway and breathing can 
be managed, and no one way is better than any other as 
long as it accomplishes the goal of providing adequate 
oxygenation and ventilation. Because of the patient’s 
inability to follow simple commands, the use of CPAP is 
contraindicated, although she might benefi t from PEEP at 
this point. Other options for airway and breathing control 
include the use of a bag-mask with an NPA. Medication-
assisted intubation is a possibility if it is approved for 
use in your EMS system. Nasal intubation is a possibility, 
but due to the fact that the patient is very hypertensive, 
any epistaxis incurred may be signifi cant.   

  6. The treatment plan centers on control of the airway and 
breathing at this point, but the trouble with the breath-
ing is likely directly related to the pregnancy and the 
fact that Kisha has a blood pressure of 220/130. Address-
ing the hypertension and the fl uid on the lungs may 
directly impact the airway and the breathing. The treat-
ment of pulmonary edema and hypertension during 
pregnancy varies between practitioners and between dif-
ferent EMS systems.   

  7. The patient needs to be transported emergently to the 
closest receiving hospital capable of caring for a critical 
obstetrics patient. Contact medical control for guidance.   

  8. The condition is called eclampsia because she is actively 
seizing.   

  9. Since you have already addressed the patient’s ABCs 
and presenting signs and symptoms, controlling the sei-
zure is the priority. Make sure that the patient is in a 
left lateral position and that you have a patent IV. Treat-
ment for eclampsia is multifaceted and includes treat-
ment for the seizure and the toxemia, which is likely 
contributing to the seizure. Management of this patient 
will vary based on local EMS protocols, but will likely 
include administration of a benzodiazepine and magne-
sium sulfate (not necessarily in that order). If you have 
not already done so, test the patient’s blood sugar, as 
hypoglycemia is another possible cause of seizures.      

 Test Yourself   

  1. a 

 Pregnancy that ends with labor anytime between 37–42 
weeks is normal and called a term pregnancy.   

  2. c 

 Because of the catastrophic nature and possibly prevent-
able death from a ruptured ectopic pregnancy, any 
female patient of potentially childbearing age (ages 9 
to 60) complaining of abdominal pain should be pre-
sumed to have an ectopic pregnancy until proven oth-
erwise.   
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  3. c 

 Pelvic infl ammatory disease (PID) is caused by an infec-
tion that starts most often in the vaginal area but trav-
els further up into the reproductive tract involving the 
fallopian tubes, ovaries, and uterus. The main patho-
gens are usually  Neisseria gonorrhea  or chlamydia, 
both sexually transmitted, and the infection is some-
times asymptomatic, which is why it goes untreated 
until the infection involves the reproductive organs and 
causes pain and fever. Specifi c risk factors for PID 
include late adolescence, multiple sex partners, fre-
quent douching, recent IUD (intrauterine birth control 
device) insertion, prior history, and cigarette smoking.   

  4. a 

 Menstrual blood does not clot, and the total amount lost 
is from 60–80 mL per cycle. Menorrhagia is a term used 
to describe a large amount (> 80 mL) of menstrual bleed-
ing and is considered “dysfunctional.” The causes of 
dysfunctional bleeding include clotting disorders, 
fi broids, cervical cancer, hormones, and thyroid condi-
tions among others.   

  5. During the normal ovulation cycle the follicle develops 
an egg, releases this egg (ovulation), and is converted into 
a corpus luteum. If follicular development is stopped for 
some reason, the follicle or corpus luteum can become 
fi lled with fl uid and an ovarian cyst is formed. 
  If the cyst is formed early, within the fi rst 2 weeks 
of the cycle (before ovulation), it is considered to be a 
follicular cyst (Graafi an cyst). If the cyst is formed later 
in the cycle, it is called a luteal cyst. A ruptured ovarian 
cyst can lead to severe sharp pain and is localized to one 
side. Approximately 25% of menstruating women will 
experience this type of ruptured cyst. They are a rela-
tively common fi nding and most are benign. A ruptured 
cyst can become complicated by bleeding, however, and 
may even become a life-threatening emergency.   

  6. d 

 If vaginal bleeding is severe and you suspect the bleed-
ing is originating from an internal source, do not pack 
the vaginal area with gauze. Simply apply a trauma 
dressing to the external vaginal area or a vaginal pad 
to collect the blood, and focus on rapid transportation, 
as well as fl uid resuscitation for patients who are 
hemodynamically compromised (blood pressure below 
90 mm Hg). Scene removal of a foreign object is not 
recommended due to the increased risk of trauma and 
bleeding. As a general rule, paramedics do not perform 
vaginal exams.   

  7. True 

 Prolapse can be caused by overstretching or damage to 
the ligaments, muscles, and organs in the pelvis. Patients 
report some of the following symptoms: pelvic or vagi-
nal pressure, heaviness in the lower abdomen, back-
ache, and changes in urination or bowel habits. Less 
commonly, the prolapse happens abruptly after lifting 
heavy objects.   

  8. You should suspect ovarian torsion. Treatment includes 
carefully monitoring the patient for signs of hidden 
bleeding and shock while en route to the nearest 

 hospital. Besides pain, patients may present with nau-
sea and vomiting, unilateral abdominal tenderness or 
rigidity, diarrhea, constipation, dizziness, and low-grade 
fever.   

  9. c 

 Pregnancy normally lasts about 40 weeks from the last 
normal menstrual period (LNMP). Pregnancy duration is 
also approximately 38 weeks from the known conception 
date. Pregnancy that ends with labor anytime between 
37–42 weeks is normal and called a term pregnancy.   

  10. b 

 Hemorrhage, ectopic pregnancy, and preeclampsia cause 
59% of all maternal deaths in America. You should be 
highly suspicious of symptoms that resemble any of 
these three conditions.   

  11. d 

 A nuchal cord occurs when the umbilical cord is wrapped 
around the infant’s head or neck. If some slack is available, 
it is easiest to fl ip the cord over the baby’s head or push 
it down below the baby’s shoulders while the head and 
body emerge. When a baby is born with the cord tightly 
wrapped around the neck, you must cut the umbilical cord.   

  12. a 

 You should not have the patient get into a recumbent 
position. It may be uncomfortable for her, and the preg-
nant uterus may press down on her vena cava, limiting 
oxygen for the baby. Semisitting or left side lying are 
more preferable positions.   

  13. b 

 Hyperemesis gravidarum is nausea and vomiting in preg-
nancy that lasts excessively long, throughout the entire 
pregnancy, or is severely pronounced and interferes with 
normal daily functioning. If the condition leads to dehy-
dration and electrolyte imbalances with further chemical 
disturbances, medical treatment should be sought.   

  14. b 

 If the mother reports strong pressure in her bottom or 
an urge to bear down, it is probably time to deliver. 
Unless there are signs of a complicated birth, you should 
help deliver the baby on scene.   

  15. c 

 Gentle and steady pressure applied by the pinky fi nger 
is the most reliable way to break the amniotic sac. The 
smallest fi nger can most easily puncture the bag.   

  16. a 

 An ectopic pregnancy simply means that a fertilized egg 
has implanted somewhere outside its normal position 
in the uterus (usually the fallopian tubes). Implantations 
in locations other than the uterus rarely go to term and 
most often result in rupture of the structure unless diag-
nosed early enough. Ectopic pregnancy has a maternal 
death of about 10 percent.   

  17. d 

 If you can see the top of the baby’s head (crowning), then 
birth is imminent. Unless there are signs of complications, 
you should assist in giving birth on the scene.   
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  18. d 

 Cord prolapse occurs when the umbilical cord emerges 
through the cervix before the baby presents. A cord pro-
lapse is a serious complication and usually requires an 
emergency cesarean birth to save the life of the infant. 
This is a life-threatening complication for the baby 
because as the baby moves down the birth canal it com-
presses the prolapsed cord and prevents oxygen from 
being delivered.   

  19. c 

 Teratogens are substances, medications, organisms, or 
physical agents capable of causing abnormal fetal devel-
opment. The most important organs (such as the brain 
and heart) do most of their development early during 
the pregnancy, and it is at this time that they are most 
vulnerable. Though not as dangerous during later stages, 
women should do all they can to avoid teratogens dur-
ing all stages of pregnancy.   

  20. c 

 Multiple births are at a high risk of premature birth, and 
in twin pregnancy, 40% have the additional consideration 
of one baby being breech. Another complication associ-
ated with multiple pregnancy is placental abruption after 
the birth of the fi rst baby causing fetal distress or death 
for the second baby due to lack of oxygenation.   

  21. First 

 The fi rst stage of labor, also called the dilation stage, 
generally lasts several hours. The second (expulsion) 

stage can last up to 2½ hours or can be over with a 
single push. The third (placental) stage rarely takes lon-
ger than half an hour.   

  22. True 

 Mothers who have previously had normal births gener-
ally go through labor more quickly and are at lower risk 
of complications. If a mother’s previous birth had com-
plications (such as the baby having been born preterm), 
she is at greater risk of similar complications.   

  23. False 

 Abruptio placentae is accompanied by severe pain. 
Other signs include vaginal bleeding and a fi rm uterus. 
Placenta previa is usually painless, however.   

  24. False 

 Ovulation typically occurs 14 days into a woman’s men-
strual cycle (if she has a 28-day cycle). If she has not 
yet ovulated, it is very diffi cult for a woman to be preg-
nant. However, timing is not enough to rule out preg-
nancy-related problems.   

  25. You may wish to transport a mother who is in the pro-
cess of delivering if the birth is complicated or the preg-
nancy is high risk. 
  In an uncomplicated birth, if delivery is imminent, 
it is generally better to deliver the baby on the scene. 
In complicated circumstances (such as a prolapsed 
cord) or high-risk incidences (such as a premature 
labor), however, it may be better to deliver en route or 
at the hospital.       
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       Neonatology 

Are You Ready?
 Nancy and Diane were enjoying a stroll through the 
park one winter afternoon. Nancy asked Diane to 
watch her child so she could use the public restroom. 
As Nancy entered the restroom, a woman who appeared 
to be in her late teens ran out of the bathroom crying. 
Nancy went into the restroom and shivered as she 
entered the bathroom stall. A few minutes later, she 
fi nished washing her hands and went to toss the paper 

towel into the trash. What she found in the garbage 
can made her scream. 

 A newborn baby was in the trash, wrapped in 
bloody, wet paper towels. Diane came running into the 
bathroom to fi nd Nancy trying to wrap the baby in her 
jacket. Nancy yelled for Diane to call 9-1-1.  

  1. Based on the information that you have obtained 
from this scenario, what will your initial action be? 

   

  2. What factors are you concerned about, other than 
assessing and managing the patient’s ABCs? 

   

  3. How will the factors you identifi ed in question 
2 affect the patient? 

      

42
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Active Learning

   1.  Volunteer Opportunity: Newborn 

 The experience of assessing and caring for neo-
nates is one of the best ways to feel comfortable 
with this patient population, especially when there 
is something wrong with a neonate. Because this 
is something that paramedics do not have the 
opportunity to do on a regular basis, seek the 
opportunity to observe childbirth and newborn 
assessment in a local hospital.   

    2.  Neonatal Resuscitation Course 

 The American Heart Association (AHA) and 
American Academy of Pediatrics (AAP) have 
developed a Neonatal Resuscitation Program 
(NRP) that teaches an evidence-based approach to 
the resuscitation of the newborn (including 
causes, prevention, and management of mild to 
severe neonatal asphyxia) in a manner that will 
optimize the provider’s knowledge and skill in 
neonatal resuscitation. Take an NRP course in 

your area to increase your confi dence in caring 
for neonates.   

  3. APGAR Scoring 

 Read each of the following descriptions of a new-
born infant. Score each presentation using the 
APGAR scale, or fi ll in the blank of the statement 
in order to fi t the given APGAR score.               

Newborn Description APGAR Score

a.  Crying, moves all extremities, pink 

throughout, heart rate of 150, 

breathing rate of 36

b.  Grimaces when stimulated, heart rate 

of 100, blue extremities, respirations 

of 12, arms fl ex

c.  Limp, heart rate of 100, skin color is

 , no response to 

stimulus, breathing irregularly

3

d.  Moves weakly, grunting, heart rate 110, 

blue all over, respirations of 40

e.  Unresponsive, blue all over, heart rate is 

 , breathing rate is 10.

2

You Are There: Reality-Based Cases  
 Case 1  (continued from chapter opener)  

 You arrive on scene shortly after the police and fi nd 
Nancy and the baby in the back of the police car. 
When you open the door, a rush of hot air escapes 
from inside of the car. Nancy is holding the baby, 
who is still wrapped in wet towels and Nancy’s 
jacket. You quickly step into the waiting ambulance 
and close the door. Nancy carefully hands you the 
baby.   

  1. The responding police offi cer had turned on his 
heater full blast. Was this good for the newborn? 
Why or why not? 

 

 

  

   2. What complications can you anticipate based upon 
the scene fi ndings thus far? 
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  3. Describe your management approach. 

 Your partner attempts to obtain a history from 
Nancy as you assess the newborn. Your assessment 
reveals a neonate who appears to be fully developed 
and has an umbilical cord that is slowly oozing 
blood. You quickly clamp the cord and assess the 
baby’s airway and breathing. You suction the mouth 
and nose of the baby with a bulb syringe, but you 
do not obtain any signifi cant secretions. Breathing is 
agonal, and the patient has peripheral and central 
cyanosis.   

  4. At this point in the assessment, what should be 
done? 

   

  5. How long will you perform each intervention 
before reassessing the patient? 

   

  6. According to the AHA, what is the rate at which 
rescue breaths are delivered for a newborn 
patient? 

   

  7. What is the next step in the assessment of the 
newborn? 

 Despite your initial intervention, the patient remains 
cyanotic with agonal respirations and a brachial pulse 
of 60 bpm.   

  8. What is the appropriate intervention following 
these assessment fi ndings? 

   

  9. What is the compression-to-ventilation ratio for 
neonatal CPR? 

   

  10. What is the target heart rate when performing 
chest compressions on a neonate? 

 After 30–60 seconds of chest compressions and 
positive pressure ventilations, you reassess the patient 
and note that the patient continues to have agonal 
respirations and central and peripheral cyanosis with 
a heart rate of 60 bpm (palpated at the brachial 
artery).   

  11. What is the next appropriate intervention? Why? 

   

  12. What is the most appropriate means of maintaining 
the patient’s airway? 

 After your interventions, your reassessment of the 
patient reveals decreasing cyanosis, a respiratory rate 
of 40 breaths per minute, a heart rate of 120 bpm, and 
a blood glucose level of 27 mg/dL. En route to a hos-
pital that has a neonatal intensive care unit, you con-
fi rm ETT placement and continue to reassess the 
patient’s ABCs and vital signs. You assist the new-
born’s ventilations and maintain the baby’s warmth. 
You administer 10% dextrose via an umbilical IV.   

  13. After relinquishing the care of your patient to the 
physician in charge, do you have any further obli-
gation as far as mandatory reporting surrounding 
the abandonment of the newborn? 
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Test Yourself

  1. Explain the difference between primary and second-
ary apnea. 

   

  2. What is the basic purpose of the APGAR score? At 
what point is it recorded? 

   

  3. Why do hypothermia and hyperthermia pose spe-
cial challenges to infants? 

   

  4. Roughly how many out-of-hospital births require 
resuscitation?  

  a. 1 out of 100   

  b. 1 out of 1,000   

  c. 1 out of 10   

  d. 1 out of 10,000      

  5. A newly born patient has just been delivered and 
is not yet crying or breathing. Describe two ways 
you might stimulate the infant and what would be 
a healthy response. 

   

  6. An infant does not need intervention if the infant’s 
APGAR score is 7 or greater.  

  True   

  False      

  7. Explain the proper equipment and procedure for 
administering positive pressure ventilation to a 
newly born infant. 

  8. Just after childbirth, most problems for newborn 
patients have  

  a. cardiovascular-related causes.   

  b. respiratory-related causes.   

  c. hypothermia-related causes.   

  d. hypoglycemia-related causes.      

  9. Which of these would be an antepartum factor for 
a neonate having a low birth weight?  

  a. 19-year-old mother   

  b. Premature labor   

  c. Smoking   

  d. Labor lasting 18 hours      

  10. In a newly born patient (immediately after birth), 
what pulse is typically easiest to use?  

  a. Umbilical pulse, palpating where the umbili-
cal cord attaches to the abdomen   

  b. Dorsalis pedis, palpating the dorsalis pedis 
artery on the foot   

  c. Apical pulse, auscultating the heart   

  d. Brachial pulse, palpating the brachial artery in 
the upper arm      

  11. What is the most sensitive indicator for evaluating 
neonatal physiological distress?  

  a. Respiration rate   

  b. Reaction to stimuli   

  c. Skin color   

  d. Heart rate      

  12. You just helped deliver an infant who was born 
after 36 weeks of gestation. The patient displayed 
limited muscle activity, weak breathing, and a 
heart rate of 44. After administering positive pres-
sure for 30 seconds, the heart rate increased to 53. 
What should be your next step?  

  a. Perform endotracheal intubation.   

  b. Administer chest compressions.   

  c. Continue positive pressure ventilation only.   

  d. Administer epinephrine.      

  13. What fi ve questions should you ask to determine 
if a newborn infant needs resuscitation? 

    

  14. When treating a neonate with a respiratory com-
plication, when would you use an invasive venti-
lation method without fi rst trying a less invasive 
method? 

   

  15. When resuscitating a neonatal patient, you should 
reassess the patient every  

  a. 1–2 minutes.   

  b. 2–4 minutes.   

  c. 30–60 seconds.   

  d. 15–30 seconds.      

  16. Most infants born out of the hospital should be 
transported using an isolette.  

 True   

 False      
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  17. A neonate is older than a newly born infant.  

 True   

 False      

  18. What is meconium, and what medical problems 
can it lead to? 

 Scenario:   While delivering an infant, you discovered 
that he had a tight nuchal cord that you were forced 
to cut. The baby was initially pink, but during trans-
port you notice that the patient’s skin is pale. The 
infant is cool, has a weak brachial pulse and delayed 
capillary refi ll, and seems lethargic. You partner uses 
a glucometer to check the infant’s blood sugar levels, 
and the glucose level is 60 mg/dL.   

  19. You should suspect  

  a. narcotic withdrawal.   

  b. secondary apnea.   

  c. hypoglycemia.   

  d. hypovolemia.      

  20. How should you treat this patient?  

  a. Epinephrine, 0.01 mg/kg   

  b. Naloxone, 0.1 mg/kg   

  c. Isotonic fl uid, 10 mL/kg   

  d. 10% dextrose, 2–4 mL/kg        

Need to Know

 Neonatology is the study and treatment of neonates, 1

and neonate is defi ned as a baby from birth to 
30 days. 2    The following represent the Key Objectives 
of Chapter 42:  

  1. Explain the impact of the term of gestation on the 
health of the newborn. 

 Premature birth is defi ned as birth before 37 
weeks of gestation. Whether full-term or prema-
ture, newborns experiencing hypothermia or 
hypoxia are at risk for complications that will 
require prompt, aggressive resuscitation. Prema-
ture infants are at greater risk than full-term 
infants because of incomplete development of the 
body’s systems.   

  2. Describe the circulatory changes that take place 
during birth. 

 Shortly after birth, a change from mother-
placenta-dependent fetal circulation to indepen-
dent, self-sustained neonatal circulation occurs 
( Figure 42-1 ).   
    The infant’s chest passes through the birth 
canal, which squeezes out some of the amniotic 
fl uid that has occupied the lungs until this point. 
As the chest comes out of the birth canal, it 
recoils and draws a small amount of air into the 
upper airway. Suctioning the mouth and nares of 
the baby when the head emerges from the birth 
canal and before the body has delivered allows 
for amniotic fl uid to be removed and for less 
amniotic fl uid to be drawn into the lungs during 
the fi rst breath. 
  The fi rst breath results from chemical and 
thermal changes. When the baby is delivered, the 
amount of assistance from the mother and  placenta 
decreases dramatically. There is a sudden decrease 
of oxygen in the blood and an increase in the 
 concentration of carbon dioxide. The pH falls, 
 creating an acidotic state. All these changes stimu-
late the respiratory center in the medulla to  initiate 
breathing.   In addition to the chemical changes, 
when the newborn leaves the relatively warm 
maternal environment and enters the relatively 
cool external environment, the change in tempera-
ture stimulates the respiratory center to initiate 
breathing. 
  As the newborn begins to breathe, oxygen 
 levels in the blood increase. This stimulates the 
closure of the fetal shunting system (foramen 
ovale, ductus arteriosus, ductus venosus) and 
allows for autonomous neonatal circulation. 
  There are several factors that can prevent the 
transition from maternal-fetal circulation to inde-
pendent neonatal circulation. Persistent  pulmonary 
hypertension in the newborn is caused by meco-
nium aspiration and meconium-fi lled alveoli. This 
results in an increased pressure in the thoracic 
cavity which keeps blood from fl owing to the 
lungs.   Performing meconium aspiration and pro-
viding supplemental oxygen will reduce this con-
dition ( Figure 42-2 ).     
  Persistent fetal circulation results from 
 hypothermia, which causes metabolic acidosis as 
brown fat is metabolized to generate energy and 
heat. This leads to an oxygen-poor, acidotic envi-
ronment that causes a resumption of fetal circu-
lation. A paramedic can manage this condition 
by drying and warming the neonate, supporting 
oxygenation and ventilation, and correcting 
hypoglycemia.   
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FIGURE 42-2   Performing meconium aspiration and 

providing supplemental oxygen will reduce the pressure in 

the thoracic cavity, which can prevent blood from fl owing 

to the lungs.   

  3. Differentiate between primary and secondary 
apnea, and describe the initial treatment approach 
for each. 

 Because a ventilatory component is the primary 
cause of cardiopulmonary arrest in newborns, it is 
critical to identify and treat any respiratory com-
promise as early as possible. In primary apnea, the 
neonate attempts to compensate for fatigue. Pri-
mary apnea presents as an irregular breathing pat-
tern that alternates between rapid breathing and 
apnea. Ensure that the neonate is dry, warm, and 
stimulated. If the problem is not corrected, con-
sider blow-by oxygen or assisting ventilation with 
a bag-mask. 
  When primary apnea is not identified or 
 corrected, the neonate can no longer compen-
sate for fatigue and stops breathing, causing sec-
ondary apnea. Heart rate and blood pressure 

FIGURE 42-1         The general pattern of fetal circulation is shown anatomically.   
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 typically fall quickly. Treatment begins by assist-
ing ventilations with a bag-mask device and 
high-flow oxygen. Ventilate a neonate experi-
encing secondary apnea at a rate of 40–60 breaths 
per minute for 30–60 seconds, and then reeval-
uate the patient. If the patient is pink and 
breathing at a rate of 40–60 breaths per minute, 
 provide blow-by oxygen. If the patient has poor 
skin color and a respiratory rate less than 40 
breaths per minute, resume bag-mask ventila-
tions for another 30–60 seconds and then reas-
sess again.   

  4. Describe the assessment and treatment of a new-
born. 

 When the head emerges from the birth canal, suc-
tion the mouth and then the nose, unless there is 
an indication that the baby should not be suctioned 
( Figure 42-3 ). Once the baby has been delivered 
(note the time), dry, warm, and stimulate the baby. 
If the baby doesn’t respond, stimulate the feet (fl ick 
with your fi nger or rub the bottoms of the feet) or 
the baby’s back. If meconium is present, suction the 
meconium with a bulb syringe or a meconium aspi-
rator via an endotracheal tube as appropriate. Clamp 
the umbilical cord when it stops pulsating or earlier 
if resuscitation is required.   
  If no indication for resuscitation or interven-
tion of any kind exists, perform APGAR scoring 
at 1 minute and 5 minutes after birth (see 
Table 42-4 in the textbook for the APGAR assess-
ment tool). 
  If the need for resuscitation exists, open the 
airway by placing padding under the shoulders, 
placing the airway into a neutral position. Assess 

breathing by looking, listening, and feeling for 
air exchange for 10 seconds. A respiratory rate 
of 40–60 breaths per minute is considered nor-
mal for a newborn. If respiratory effort is suffi -
cient, consider blow-by oxygen to help with a 
slower heart rate (see later in this section). If 
breathing is inadequate, begin assisting ventila-
tions with a bag-mask. Intubation may be required 
if breathing does not improve with the ventila-
tory assistance. 
  Assess circulation by checking the brachial 
artery, umbilical cord, or  apically for the pulse 
rate and quality ( Figure 42-4 ). A normal heart 
rate is greater than 100 bpm. If the heart rate is 
between 60 and 100 bpm and there is abnormal 
skin color, provide blow-by oxygen to the side of 
the face or under the chin. If the heart rate is less 
than 60 bpm and there is spontaneous breathing, 
provide bag-mask ventilations with high-fl ow 
oxygen at 40–60 per minute for 30–60 seconds 
and reassess. If the heart rate remains less than 
60 bpm, initiate CPR at a ratio of 3:1 (120 com-
pressions and approximately 40 ventilations per 
minute).  Note:  Perform any needed intervention 
for 30–60 seconds and then reassess the patient. 
Provide further treatment based on the results of 
the reassessment for another 30–60 seconds, and 
reassess again. Continue this process until there 
are no further changes and then continue fre-
quent reassessments.     
  If ventilation by bag-mask and CPR are not 
effective, obtain venous access while continuing 
with CPR. Although drug therapy is seldom 
 necessary in the resuscitation of the neonate, 
epinephrine is typically the drug of choice. 

   FIGURE 42-3     When the baby’s head emerges from the birth 

canal, suction the mouth and then the nose.   

  FIGURE 42-4  Assess circulation by checking the brachial 

artery, the umbilical cord, or apically for the pulse rate and 

quality.   
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  Consider fl uid boluses when hypovolemia is 
suspected. Fluid resuscitation should be weight-
based and should be limited to prevent fl uid over-
load. The AHA Neonatal Resuscitation Algorithm 
is shown in  Figure 42-5 .        

   Connections   

 Chapter 12, Airway Management, Ventilation, 
and Oxygenation, in the textbook contains addi-
tional information on airway management and 
ventilation.   

ᔢ

 The American Heart Association’s booklet–
Handbook of Emergency Cardiovascular Care  
(2005 ECC Guidelines) contains the most current 
guidelines for the resuscitation of the newborn.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Treat Aggressively  When it comes to the assess-
ment and treatment of neonates, assessments 
should be performed frequently. If there is any 

ᔢ

ᔢ

ᔢ

    FIGURE 42-5    The Neonatal Resuscitation Algorithm developed by the 

American Heart Association.   
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indication that the neonate is hypoxic or experi-
encing ventilatory distress, provide oxygen and 
assist ventilations with a bag-mask device.   

Head Position  Make sure that the head of the 
neonate is not fl exed or extended too far in either 
direction, as this can cause airway compromise or 
occlusion. Placing an object such as a towel or a 
pad under the baby’s shoulders to keep the airway 
in a neutral position will help ensure that a patent 
airway is maintained.   

Dry and Warm  Maintaining warmth in the pre-
hospital setting is frequently a challenge. Neo-
nates have very little ability to maintain body 
temperature, so make sure that newborns and 
neonates are dry and warm. If the neonate is not 
responding appropriately, suspect hypothermia 
as a possible cause. Skin-on-skin contact 
with the mother followed by covering the baby 
with warm, dry blankets is one of the best 
 techniques for keeping a newborn warm. Heat 
loss through the head can cause hypothermia, so 
make sure that the baby’s head is dry and that 
it is covered with a cap and that the body is 
covered with warm blankets.     

ᔢ

ᔢ

The Drug Box

0.9% sodium chloride solution : An isotonic crystal-
loid solution used for volume replacement as the 
result of fl uid or blood loss. 

Lactated Ringer’s solution : An isotonic crystalloid 
solution used for volume replacement as the result of 
fl uid or blood loss. 

Epinephrine (Adrenalin, Sus-Phrine, EpiPen) : A beta- 
and alpha-adrenergic agonist. The primary pharmaco-
logical drug used in neonatal resuscitation. 

10% dextrose solution : Used for the treatment of hypo-
glycemia in a neonatal patient.     

 References   

 1. Taber’s Cyclopedic Medical Dictionary,  20  th  ed., 
 Philadelphia: F.A. Davis Co., 2005.   

  2. American Heart Association, “Recommended Guide-
lines for Uniform Reporting of Pediatric Advanced Life 
Support: The Pediatric Utstein Style.”  www.americanheart. 
org/presenter.jhtml?identifier=1211  (accessed Decem-
ber10, 2006).        

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Airway Positioning and Maneuvers 1 – DVD 1 – DVD

Oropharyngeal Airways 2 – DVD 2 – DVD

Endotracheal Intubation 7 – Appendix A and DVD 7 – Chapter 12 and DVD

Meconium Suctioning 22 – DVD 22 – DVD

Blood Glucose Assessment 26 – DVD 26 – DVD

Uncomplicated Childbirth 41 – DVD N/A

Intraosseous Access and Drug 
Administration

45 – Appendix A and DVD 45 – Chapter 16 and DVD

Umbilical Vein Cannulation 46 – DVD N/A

NREMT Pediatric Ventilatory 
Management

90 – DVD N/A

NREMT Pediatric Intraosseous 
Infusion

91 – DVD N/A
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 Answers   

 Are You Ready?   

  1. Your fi rst priority is to assess and treat any problems 
related to the baby’s airway, breathing, and circulation.   

  2. Other factors that warrant concern include  hypothermia  
and possibly  hypovolemia . Hypothermia can lead to a 
number of other conditions, such as bradycardia, 
hypoxia, metabolic acidosis, and hypoglycemia.  

   3. When neonates get cold, they start to utilize glucose 
and brown fat in an attempt to maintain body tempera-
ture. The metabolism of brown fat can lead to metabolic 
acidosis because the end product is acid production. 
As the neonate burns available energy sources in an 
attempt to maintain body temperature, he or she will 
become hypoglycemic. Hypoglycemia for a neonate is 
a blood sugar less than 45 mg/dL. It is treated with dex-
trose 10%. Hypothermia that is not corrected can also 
lead to bradycardia and apnea. Blood or fl uid loss in a 
neonate can lead to shock. It is important to remember 
that, since the neonate has a fi xed stroke volume, car-
diac output depends solely on the heart rate. As the 
body loses blood or fl uid, it will attempt to  compensate 
by increasing the heart rate. There is a limited supply 
of catecholamines in the neonate; once the catechol-
amines are exhausted, the compensatory mechanism 
will fail and the neonate will likely decompensate rap-
idly, deteriorating into cardiopulmonary arrest. For this 
reason, any signs of shock (e.g., tachycardia) need to be 
addressed early with supplementary oxygen and fl uid 
resuscitation (per local EMS protocols).     

 Active Learning 

  3. a. 10; b. 6; c. blue all over; d. 6; e. less than 60 

 You Are There: Reality-Based Cases  

 Case 1   

  1. Yes, the offi cer was thinking clearly. Keeping the inside 
of the vehicle warm will help to reduce the possibility 
of hypothermia.   

  2. Beyond the primary concerns of the airway, breathing, 
and circulation, the delivery of a newborn outside of a 
health-care setting is cause for concern. Other concerns 
include: What is the likelihood of prenatal care? Is the 
newborn preterm? Will advanced airway management 
be necessary to support the airway?   

  3. Your management approach will likely follow the Amer-
ican Heart Association’s Neonatal Resuscitation Algo-
rithm, shown in  Figure 42-5 . Hypothermia is initially 
managed by ensuring that the newborn is dry and is 
being warmed (remove the wet towels; dry the neonate; 
and provide a warm, dry blanket and a warm, dry cap). 
Identifi cation and treatment of hypoglycemia was dis-
cussed earlier in the case.  Acidosis will likely be cor-
rected during your management of the ABCs or via the 
newborn’s own compensatory mechanisms. Be aware 
that one of the compensatory mechanisms that may be 

present is hyperpnea (using rapid respirations to blow 
off excess CO 2  in an attempt to correct the metabolic 
acidosis), a respiratory component that can lead to pri-
mary and/or secondary apnea. If the newborn appears 
to be tiring, assistance with ventilations can prevent 
deterioration into bradycardia and/or cardiopulmonary 
arrest. If the blood on the paper towels is from the new-
born, the fi rst action is to control the bleeding. If the 
baby presents with signs of shock, fl uid boluses may be 
benefi cial. The American Heart Association recommends 
an initial isotonic fl uid bolus of 10 mL/kg that may be 
repeated once after reevaluation PRN. Administer fl uid 
boluses to a neonate via an accepted means of  vascular 
access (e.g., umbilical vein, peripheral vein, intraosse-
ous route).   

  4. Ensure that the newborn is placed in a position that 
allows for an open airway by placing padding under the 
shoulders so that the airway stays in a neutral position. 
Provide positive pressure ventilations along with sup-
plemental oxygen.   

  5. Each intervention should be performed for 30–60  seconds 
before reassessment occurs.   

  6. 40–60 breaths per minute when performed without 
compressions.   

  7. Reassess airway, breathing, and heart rate. If respirations 
do not increase and/or cyanosis persists, or if the heart 
rate is less than 100 bpm, continue ventilations and ini-
tiate chest compressions.   

  8. The baby remains cyanotic and displays agonal respira-
tions and a heart rate of 60 bpm. The positive pressure 
ventilations have not improved the patient’s vital signs, 
so chest compressions need to be added to the positive 
pressure ventilations.   

  9. The compression-to-ventilation ratio for neonates is 
3:1.   

  10. The rate for compressions when performing CPR on a 
neonate is approximately 120 compressions per minute.   

  11. The next appropriate intervention will be to continue 
positive pressure ventilations, chest compressions, and 
obtain vascular access. Possible means of vascular 
access in a neonate include cannulation of the umbili-
cal vein, IV access, and intraosseous access. Once vas-
cular access has been obtained, the patient should be 
treated with fl uid boluses or epinephrine. Vascular 
access will be needed for the administration of fl uid 
boluses or epinephrine. The decision of whether to 
administer fl uid or epinephrine is the dilemma. In this 
particular case, the newborn appears to be suffering 
from hypovolemic shock. If epinephrine is adminis-
tered, the patient will receive the physiological effects 
of beta- and alpha-adrenergic stimulation resulting in 
increased heart rate, force of contraction, bronchodila-
tion, and peripheral vasoconstriction. However, if the 
fl uid volume in the vascular space is low, these effects 
may worsen the problem and increase the oxygen 
demands of the body tissues. Fluid bolus administra-
tion is likely the preferable treatment in this situation. 
Rapid transport to a facility capable of managing a 
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critical newborn is a top priority because the child may 
benefi t from warming techniques that are not available 
in the prehospital setting and the administration of 
blood products if the baby has lost a signifi cant 
amount.   

  12. Begin with a bag-mask and oral airway. If this is inef-
fective, if the patient needs to have the airway isolated 
due to secretions or blood in the airway, or if there is 
a problem such as swelling of the airway, a more 
advanced airway such as endotracheal intubation may 
be more appropriate.   

  13. Mandatory reporting of abuse and neglect varies from 
region to region. Whether you have mandatory reporting 
laws in your area or not, it is important that you coop-
erate with the local law enforcement agencies to make 
sure that the best interests of the baby are addressed. If 
you are not certain what your obligations are regarding 
this patient, contact your immediate supervisor and/or 
medical direction for assistance.      

 Test Yourself   

  1. Primary apnea is a newborn’s futile attempt to breathe 
while fatigued. Secondary apnea occurs when the infant 
ceases to breathe completely. 

 Primary apnea will manifest as a period of rapid respi-
rations followed by a period of apnea. There will be no 
changes in heart rate or blood pressure during episodes 
of primary apnea. Secondary apnea corresponds to a 
considerable drop in both heart rate and blood pressure. 
Primary apnea is treated through stimulation activities 
such as tapping the feet, drying with warm towels, or 
gently rubbing the back. Simple stimulation will not 
correct secondary apnea episodes. The paramedic needs 
to assist ventilations. Use an appropriately sized bag-
mask system connected to supplemental oxygen.   

  2. The APGAR score provides a preliminary assessment of 
a newborn’s health using easily understood criteria. Cur-
rent guidelines suggest obtaining APGAR scores at 1 and 
5 minutes for all neonates. 

 If the score is less than 7 points for the 1-minute or 
5-minute assessment, an updated score should be 
recorded every 5 minutes until 20 minutes have passed 
or a score greater than 7 has been achieved. If a newborn 
requires resuscitative efforts, obtaining the APGAR score 
is not a priority. If desired, once the child is resuscitated 
successfully the APGAR score can be reconstructed for 
documentation purposes.   

  3. Newborns cannot regulate temperature very well. They 
have little body fat and can quickly deplete their 
energy trying to stay warm. Infants do not perspire like 
adults. They release heat by increasing respirations 
and heart rate. 

 Infants also have a higher body surface area to volume 
ratio, and are unable to shiver, both of which increase 
the risk of hypothermia.   

  4. c 

 Approximately 10% of all newly born infants require 
some assistance in breathing. The vast majority of these 

respond appropriately and fare well with just a few min-
utes of respiratory or ventilatory assistance.   

  5. The two common methods are rubbing the soles of the 
feet and rubbing the back. Rubbing the soles of the 
infant’s feet should result in movement of the legs and 
fl aring of the toes and should also stimulate the child 
to breathe and cry. Rubbing the infant’s back should 
cause the back to slightly arch. The infant will dislike 
the gentle rubbing along the spine, which should trigger 
breathing and crying. It is never appropriate to dangle 
the child upside down or slap the child’s bottom.   

  6. False 

 While an APGAR score of 7 is generally considered nor-
mal, there are circumstances where an infant could 
score high but still need resuscitation, for example, if 
the infant was not breathing but received full points for 
the other scores.   

  7. Positive pressure ventilation is administered with a bag-
mask device. Place only enough air into the lungs to 
cause the chest to begin to rise. If the chest is not rising 
adequately, reposition the head, suction the airway, 
check the mask seal, and try again. Always count aloud 
when providing positive pressure ventilations to main-
tain a rate of 40–60 breaths per minute. 

  Be careful:  The infant’s lungs can easily be damaged if 
the paramedic is too excited or aggressive in supplying 
artifi cial respirations and the pressure valve (pop-off 
valve) is locked.   

  8. b 

 Most problems arising during childbirth have respira-
tory causes, which are frequently corrected by suction-
ing the airway or with blow-by oxygen administration 
or bag-mask ventilation.   

  9. c 

 Antepartum factors are variables that are present before 
labor begins. They include: smoking, no prenatal care, 
illicit drug use, mother’s age (  16 or   35), medical 
conditions (such as hypertension, diabetes, and renal 
disease), multiple gestations, or trauma. A mother who 
is 19 years old generally does not present additional 
risks for low birth weight.   

  10. a 

 The umbilical pulse is generally the easiest pulse to 
 palpate in a newly born infant. Alternatives to the 
umbilical pulse are the apical and brachial sites. The 
apical pulse should only be used if the infant is pink or 
has other evidence of peripheral perfusion.   

  11. d 

 The newborn heart rate is known to be the most sensi-
tive indicator for evaluating physiological distress. Since 
the neonate has a fi xed stroke volume, the cardiac out-
put depends solely on the heart rate.   

  12. b 

 According to the American Heart Association (AHA) 
Initial Resuscitation Algorithm for Newborns, if provid-
ing positive pressure ventilation fails to increase the 
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heart rate above 60, you should move to the next step, 
which is administering chest compressions. Even though 
there was a slight improvement, it was not enough to 
rely on less invasive measures.   

  13. Was the baby at or near term (37–40 weeks)? Was the 
amniotic fl uid clear of thick meconium, thin meconium, 
or any signs of discoloration that might indicate infection? 
Is the baby breathing and crying at least 30–60 times a 
minute? Is the heart rate at least 100 per minute? Does 
the baby have good muscle tone? 

 If the answer to all these questions is “yes,” the infant will 
most likely not need any additional resuscitation efforts.   

  14. If the infant has a heart rate of less than 60, you should 
skip blow-by oxygen and quickly begin performing pos-
itive pressure ventilation. In the rare case of congenital 
diaphragmatic hernia, you should intubate immediately, 
as bag-mask positive pressure ventilation can worsen 
the problem. 

 Typically you would start by using blow-by oxygen. If 
that proved ineffective, you would switch to positive 
pressure ventilation. If the infant was still unresponsive, 
you may shift to endotracheal intubation.   

  15. c 

 All treatments performed during neonatal resuscitation 
should be done for 30–60 seconds, and then the patient 
should be reassessed.   

  16. False 

 A newly born infant and mother from an uncomplicated 
delivery situation can be transported by any paramedic 
crew in a standard ambulance containing standard sup-
plies and equipment.   

  17. True 

 According to the AHA, the term “neonate” is best used 
for any infant during the hospitalization phase immedi-
ately following birth. They use the term “newly born” 
to identify infants specifi cally at the time of birth.   

  18. Meconium is fetal fecal matter. It can be released if the 
fetus is stressed before delivery. As it fl oats around 
inside the amniotic sac, it can enter the fetus’s mouth 
and nose. If the meconium is thick and tarlike or it 
contains chunks of any signifi cant size, it may plug 
the bronchi if aspirated. To avoid respiratory compro-
mise, you should suction out thick meconium with the 
 meconium aspirator.   

  19. d 

 Signs of hypovolemia due to blood volume loss include: 
pale color, cool skin, diminished peripheral pulses, 
delayed capillary refi ll time, lethargy, poor muscle tone, 
and later on, a lack of wet diapers. While dehydration 
is the primary cause of hypovolemia in older infants, 
hypovolemia in such recently born infants is more often 
caused by blood loss. An improperly clamped umbilical 
cord or a cord that was cut before it had stopped pulsat-
ing could be the cause of the hypovolemia. Some of the 
symptoms of hypovolemia are similar to hypoglycemia. 
When in doubt, a simple glucometer test can resolve the 
issue. (Hypoglycemia in neonates is defi ned as a blood 
sugar reading less than 40 mg/dL.)   

  20. c 

 Hypovolemia is treated with isotonic fl uid boluses of 
10 mL/kg. After the bolus, reassess the infant and repeat 
a bolus of 5–10 mL/kg. Seek medical direction before 
infusing any more fl uid into the newborn.       
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 Pediatric Patients 

Are You Ready?
 Four-year-old Jacob Farley and his nanny, Erin, were 
crossing the street on a green light. Jacob was riding 
the bicycle that he got for his birthday last month, 
proudly sporting a bright red bicycle helmet that 
matched his new bike. Erin was behind Jacob when 
she noticed a large four-wheel-drive pickup truck 
speeding toward the intersection with no indication of 
stopping. She instinctively yelled at Jacob to pedal 
faster. He stopped in the crosswalk and turned to see 
what Erin was yelling about. Erin ran and tried to 
push Jacob out of the way of the speeding truck. The 
truck struck Erin and Jacob without braking. 

When you arrive on the scene, the fi refi ghter-
 paramedic informs you that the woman is dead, and 
the child is alive and talking. The fi refi ghters are 
attempting to extricate Jacob from under the truck. 

  1. Based upon the mechanism of injury and the 
chapter-opening photograph, how would you rate 
the acuity of Jacob’s condition? 

    

  2. What is your fi rst priority in caring for Jacob? 

    

  3. Medical direction orders you to deliver fl uid 
boluses per the American Heart Association stan-
dards. How much fl uid will you deliver initially 
if Jacob weighs 44 pounds? 

   

Active Learning

   1.  Volunteer Opportunity: Pediatrics 

 Get involved in your community and learn about 
pediatric patients at the same time. First, pick an 
age group that you are least comfortable with or 
know the least about and go to the place where they 
are most likely to be (this exercise focuses on chil-
dren from day care age through high school age). 
  If you choose preschool-aged children, for 
example, arrange to go to a preschool and offer to 
assist with some sort of education or prevention 
project. If you have knowledge regarding bicycle 
helmet sizing and use, arrange for the children to 

43
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bring their bicycle helmets to school on the day 
that you will be there so that you can assist in 
helmet sizing and proper use. Attempt to fi nd 
local businesses, public safety agencies, and bicy-
cle helmet manufacturers that would be willing to 
donate helmets to children who cannot afford them. 
If you choose children of day care age, you might 
consider working with a representative of your 
local law enforcement agency to provide fi nger-
printing or identifi cation cards for this age group. 
  There are a number of injury prevention topics 
that you can choose from, including motor  vehicle 
safety, choking prevention, poisoning, bicycle and 
pedestrian safety, fi re and burns, water safety, and 
fi rearms. 
  During the time spent with these children, you 
can experience fi rsthand how children of that age 
group function and behave. It is extremely helpful 
to have a teacher or a caregiver available to facilitate 
your interaction with the different age groups and 
assist you in learning about their normal behavior, 
growth, and development. 

Once you have an idea of what is normal behav-
ior, growth, and development, you will have a much 
better idea of what would be considered abnormal. 
After all, it is the abnormal presentations that you 
will be called to evaluate, treat, and transport. 
  When engaged with young children in these 
environments, you should always be accompanied 
by another adult to prevent any accusation of 
unethical behavior.   

   2.  Assessment Practice 

 If you have the opportunity to spend time observing 
or volunteering in a pediatric clinic, a pediatrician’s 
offi ce, or the pediatric unit of a local hospital, you 
will be able to gain tremendous insight into the 
assessment and treatment of pediatric patients. Sim-
ply watching a practitioner who is well versed in the 
assessment of children is a wonderful way to develop 
your own assessment style, and if you have the 
opportunity to watch and then perform assessments 
with an experienced practitioner there to guide you, 
the experience will be even more valuable. 
  If you are unable to arrange such an experi-
ence, then practice assessing your children, chil-
dren in your extended family, or children of friends 
or neighbors if they are willing to let you practice 
assessing their children.   

  3. Just How Safe?

Go to a store that sells infant-related furniture and 
devices. Find a changing table and measure the 
height of the changing surface to the fl oor. How 
does the height compare to the distance needed to 
meet trauma criteria? Repeat the measurement on 

a high chair and compare the heights. What did 
you fi nd?    

You Are There: Reality-Based Cases

 Case 1     

 Ben is a 3-year-old who developed a rash over his entire 
body 3 days ago. He has stayed at home with his baby-
sitter since the onset of the rash, and today he is com-
plaining of abdominal pain and has a fever of 101°F. 

 The babysitter called 9-1-1 because she witnessed 
Ben having a full-body seizure. 

 When you arrive on the scene, you fi nd Ben in a 
fetal position in bed. He is hot to the touch, responds 
to painful stimuli appropriately, has a very pronounced 
deep respiratory pattern, and his radial pulse is rapid 
and weak.   

The sitter reports that Ben had been very tired and 
had vomited several times this morning.

  1. How would you rate Ben’s acuity based on the 
information that you have obtained so far? 

    

  2. What is a possible cause for the rash seen in the 
photograph? 
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  3. What safety concerns might you have about the 
rash? 

  

 

    

  4. What is your initial plan of action regarding this 
patient? 

  

 

    

  5. What additional information do you need to 
obtain? 

  

 

    

  6. List three possible causes for Ben’s seizure. 

  

 

  

 Your partner speaks to Ben’s mother on the tele-
phone. Ben has had a fever for the past several days, 
and the mother has been alternating between giving him 
acetaminophen and ibuprofen to address the fever per 
the pediatrician’s instructions. The doctor informed 
Ben’s parents that, from their description, Ben has 
chicken pox. Ben has been drinking an electrolyte 
replacement drink and water almost nonstop, and he 
has been urinating much more than usual. He has been 
trying to eat but is unable to keep anything down. Ben 
has received diphenhydramine and a topical lotion to 
help reduce the itching. The only medication that Ben 
takes on a regular basis is an over-the-counter multivi-
tamin. He has had all his immunizations except the 
varicella vaccine. Ben’s mother tells your partner where 
his immunization card is so that you can take it to the 
hospital with Ben. The immunization card shows that 
Ben has been immunized for polio, diphtheria, tetanus, 
pertussis (whooping cough),  Haemo philus infl uenzae  
type B, and hepatitis B. His mother states that he doesn’t 
have any past medical history other than the “normal 
colds” that kids get. There is a history of diabetes and 
heart disease on the paternal side of the family. 

 The physical examination reveals the following: 

 Ben maintains his purposeful response to painful 
stimuli, and he is hot to the touch. You remove his 
clothes down to his diaper. During the removal of his 
clothes, you are able to see that the rash appears to 
cover his entire body. You also note that his diaper is 

bulging with urine. His airway is clear and patent, and 
his breathing is rapid, deep, and slightly labored. His 
heart rate is rapid (164/bpm) and readily palpable cen-
trally and peripherally. His blood pressure is 88/42. 
His ECG is a narrow complex tachycardia with no 
ectopy. His temperature is 101.2°F (axillary), his oxy-
gen saturation is 96% on room air, and his blood sugar 
level is 592 mg/dL. Ben’s lung sounds are clear and 
equal bilaterally, his refl exes are intact, and his sec-
ondary survey is otherwise negative.   

  7. Has your initial impression of Ben’s condition 
changed? 

  

 

    

  8. What other questions do you need to ask or what 
other tests should you perform to help support your 
general impression of Ben’s condition and deter-
mine an appropriate treatment plan? 

  

 

    

  9. Pathophysiologically, what do you think is caus-
ing Ben’s current condition? 

  

 

    

  10. Do you have any concerns regarding the previ-
ously discussed condition and pathophysiological 
process? 

 

 

     

  11. Outline your treatment plan in order of priority. 

  

 

    

  12. What considerations do you need to keep in mind 
while treating Ben? 
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 Case 2     

 The radio blares: “Good morning Metro dwellers, it’s 
6:25 in the morning, and you are listening to the 
Rock. Today is another ‘spare the air’ day, the fi fth 
this week, and the weather bureau says that we can 
expect record heat and humidity for the next 3 
days.” 

 Eight-year-old Everett Price was already awake 
when the alarm went off. In fact, he had been up 
most of the night. An asthmatic since infancy, he 
had been up most of the night with his mother try-
ing to manage a particularly bad attack. Everett’s 
mother Alice had taken off 2 days this week from 
both her jobs to take care of Everett and his 
asthma. 

 Yesterday afternoon Everett overheard his mother 
talking with her boss, who told her that if she didn’t 
come in tomorrow, she would have to start to look for 
a new job. 

 This morning when Everett went into the kitchen 
for breakfast, his mother asked him if he felt like he 
could go to school today. He felt horrible, but he told 
his mother that he felt fi ne and that he wanted to go 
to school. The short walk from the car to the library 
made Everett very short of breath, and as soon as he 
got there, he pulled his inhaler out of his backpack 
and took three hits. His shortness of breath worsened 
rapidly, and he felt like he couldn’t breathe. Just 
then, Ms. Smart, his teacher, walked into the library 
and said hello to Everett. When he couldn’t respond, 
Ms. Smart realized that Everett couldn’t breathe and 
activated 9-1-1. 

 Shortly thereafter, the school nurse entered the 
library, put Everett on oxygen by mask and started to 
take his vital signs. The librarian said that an ambu-
lance was on the way and the principal was contacting 
Everett’s mother.       

  1. How would you rate the severity of Everett’s con-
dition? 

    

  2. What is the fi rst priority after assessing scene 
safety and following standard precautions once 
you arrive on scene? 

  

 As you arrive in front of the school, the school 
nurse gives you a report regarding Everett’s condition. 
She tells you that he has a history of asthma and has 
run out of his metered-dose inhaler medication. She 
reports that, when she fi rst arrived in the library, she 
could hear audible wheezing and observed that he was 
very anxious. She placed him on oxygen, and now he 
is not wheezing and no longer seems anxious.   

  3. After hearing the nurse’s report, can you slow 
down and relax, or should you hurry up and get 
to the patient as fast as you can? Explain your 
answer. 

  

You arrive at the library.  Everett is taking agonal 
breaths and is showing signs of perioral cyanosis. 
Assessment of his ABCs reveals that he has an open and 
patent airway and that there is almost no air movement 
on auscultation. His brachial pulses are very rapid and 
weak, and he has perioral and peripheral cyanosis, cen-
tral mottling, and delayed capillary refi ll. His room air 
oxygen saturation is 76%.   

  4. What additional information do you need prior to 
initiating your treatment plan? 

    

  5. Describe your treatment plan in order of priority, 
giving a pathophysiological rationale for your 
decisions. 
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  6. At what point will you transport, and where will 
you take the patient? 

       

Test Yourself

  1. A child who creates a story about an “imaginary 
friend” is demonstrating the 
defense mechanism.   

  2. What is a common secondary complication in 
febrile children?  

  a. Hypoxia   

  b. Hypothermia   

  c. Hyperactivity   

  d. Seizures      

  3. How do infants respond differently than other 
children to the effects of mild hypothermia? 

    

  4. The type of abdominal disorder that results from 
the slipping of a length of intestine into an adja-
cent portion, usually producing obstruction, is 
called .   

  5. You respond to a call for a sick 11-month-old 
child. Upon arrival, the patient’s mother tells you 
that her son is normally alert and active but has 
become increasingly lethargic. You should  

  a. use tools such as penlights, toys, or stickers to 
distract the child while you conduct a toe-to-
head assessment.   

  b. assure the mother that diminished activity is 
normal as a child transitions from the infant 
stage to the toddler stage.   

  c. allow the child to participate in your assess-
ment and use simple language that is age 
appropriate.   

  d. ask the mother to leave the room while you 
conduct a toe-to-head assessment so the child 
will not be distracted by her presence.      

  6. You respond to a call for a 2-year-old with a sei-
zure. The patient’s mother tells you that her son 
has had two seizures in the last hour. The child 
has never had a seizure before, but the mother 

states he has been sick since last night so she 
dressed him in warm clothing and gave him an 
extra blanket. What is the most likely cause of the 
child’s seizure? 

    

  7. Your pediatric patient was left in a hot, non-air-
conditioned vehicle. He presents with lethargy 
and hot, dry skin. Which of the following condi-
tions should you most suspect?  

  a. Heat cramps   

  b. Hypothermia   

  c. Heat exhaustion   

  d. Heatstroke      

  8. Use of which of the following is contraindicated 
in infants?  

  a. Oropharyngeal airways   

  b. Dual lumen airway devices   

  c. Endotracheal intubation   

  d. Nasopharyngeal airways      

  9. When treating a pediatric patient with a respira-
tory complaint, you should use a self-infl ating 
resuscitation bag with a pop-off valve if available.  

 True   

 False      

  10. When administering dextrose to a pediatric patient, 
you should use the same concentration as you 
would for an adult patient.  

 True   

 False      

  11. Which age group suffers from “stranger anxiety” 
and should be engaged with an active assessment 
involving game playing? 

    

  12. A period of apnea in a pediatric patient resulting 
in skin color change and lack of muscle tone, 
followed by an apparent improvement, is termed 

. 

  13. Your 8-year-old patient has an obstructed airway. 
Which of the following methods for clearing the 
obstruction is contraindicated?  

  a. Back blows and chest thrusts   

  b. Abdominal thrusts   

  c. Removal of the object with Magill forceps   

  d. Blind fi nger sweep     
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  14. In what ways do children respond differently to 
shock than adults? 

  

    

  15. You respond to the local elementary school play-
ground for an asthma attack. Upon arrival you fi nd 
a 9-year-old child who appears to be in distress 
holding her inhaler. She tells you that she has had 
asthma since she was 2 and uses two different 
inhalers. Discuss some things you could do to gain 
this patient’s trust. 

  

    

  16. You are called to respond to an accidental injury 
where you fi nd a small child with a head lacera-
tion. The child is conscious and answers all your 
questions appropriately. You estimate about a 200-
mL blood loss. The child weighs about 20 kg. 
What other signs or symptoms would you expect 
to see in this patient? 

  

    

  17. You are caring for a 12-year-old cardiac patient 
with pulmonary edema. Medical control has 
ordered the administration of 1 mg/kg of furose-
mide. How much furosemide would you adminis-
ter to this 65-pound patient? 

  

    

  18. When obtaining intravenous (IV) access in a pedi-
atric patient, an EMS provider is  least  likely to use 
which of the following locations?  

  a. Cephalic vein     c. Scalp vein 

  b. Subclavian vein    d. Antecubital vein         

  19. What is the benefi t of starting your examination at 
the toes and working up toward the head when 
conducting the physical examination of a pediatric 
patient? 

  

    

  20. You are called to the local high school for an 
unconscious patient. You are directed to the locker 
room where you fi nd a female patient, whom you 
later learn is a senior celebrating the football team’s 
victory. You notice a small fl ask next to the patient. 
She has suffered no apparent injuries or seizure 
activity, has snoring respirations, and has pupils 

that are slow to react to light. What is likely the 
cause for her altered mental status?  

  a. Sepsis     c. Infection 

  b. Epilepsy      d. Alcohol       

  21. Which of the following characteristics is unique to 
the pediatric population?  

  a. The liver and spleen are injured more often in 
adults than in pediatric patients.   

  b. Blunt trauma to the abdomen of a child will 
likely not result in internal injuries.   

  c. Skeletal trauma leads to secondary abdominal 
injuries more often in children.   

  d. Children’s ribs offer better protection to the 
liver and spleen, helping to prevent injury.      

  22. How do pediatric medication doses differ from 
adult doses? 

  

    

  23. A child has sustained blunt trauma to the chest. 
Which of the following complications should you 
 most  suspect?    

  a. Internal hemorrhage    c. Open chest wounds

  b. Broken ribs    d. Superfi cial injuries           

  24. Fluid replacement for the pediatric patient should 
be administered at  mL/kg.   

  25. You are caring for a 1-month-old child who is sick 
and has been vomiting for 2 days. What is the 
highest systolic blood pressure that would indi-
cate this patient is no longer compensating for his 
blood pressure? 

  

    

  26.  is a defect between the right and 
left atrial walls, which allows oxygenated blood 
returning from the lungs to mix with the nonoxy-
genated blood from the vena cava.   

  27. Which of the following should be your primary 
goal when treating a pediatric patient with a respi-
ratory disorder?  

  a. Finding and treating the cause of the respira-
tory disorder in all patients   

  b. Preventing respiratory arrest that may lead to 
cardiac arrest   

  c. Reducing the long-term effects of the airway 
disease   

  d. Treating all respiratory patients aggressively 
with albuterol and oxygen      
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 28. When using a colorimetric device to confi rm place-
ment of an endotracheal tube in a 4-year-old pedi-
atric patient, which of the following will result in 
an appropriate color change?  

  a. An improperly placed ET tube in a cardiac 
arrest patient   

  b. The use of a pediatric-sized device   

  c. The use of an adult-sized ET tube   

  d. A child retaining CO 2       

  29. Air trapping in the alveoli due to reactive airway 
disease in a pediatric patient may result in  

  a. impaired gas exchange.  

  b. oxygen retention.  

  c. decreased blood fl ow to the region.   

  d. collapse of the bronchioles.      

  30. Children have a higher risk for head injuries.  

 True   

 False        

Need to Know

 The following represent the Key Objectives of Chap-

ter 43.  
  1. Describe the epidemiology of the pediatric patient 

as related to trauma and illness. 

 Trauma remains the number one cause of death 
for children over the age of 1 year, and motor 
vehicle collisions are the leading cause of death 
among the traumatic causes of death in this age 
group. 1  When it comes to illness in the pediatric 
population, airway- and respiratory-related issues 
are the most common reason for EMS activation, 
followed by seizures and altered mental status. 2

Cardiac arrest in the pediatric population is rare 
and is typically the result of respiratory compro-
mise or respiratory arrest. 3  When cardiopulmo-
nary arrest takes place in the prehospital setting, 
it is almost always a terminal event. 4  This being 
the case, paramedics must maintain a constant 
state of awareness for conditions that can lead to 
cardiopulmonary arrest and address them early 
and aggressively.   

  2. Describe the developmental characteristics of 
pediatric patients. 

 A basic knowledge of the expected developmental 
milestones for the pediatric population affords the 

paramedic the ability to identify atypical develop-
ment and behavior. Atypical fi ndings in these 
areas are an indicator that there may be an under-
lying medical condition that the paramedic needs 
to address. Review  Table 43-1  in the textbook for 
a summary of expected behaviors for specifi c age 
groups.   

  3. Describe the anatomical and physiological changes 
that occur during pediatric growth and develop-
ment. 

 In the pediatric population, the head is propor-
tionally larger than the body, especially in the 
occipital region. As a result children are at a higher 
risk for head injuries when they suffer traumatic 
injuries (falls, motor vehicle collisions, etc.) and 
positional airway obstruction when they are 
unconscious. The tongue is large relative to the 
size of the oral cavity and can obstruct the airway 
if the patient becomes unconscious. Until approx-
imately age 5, the short, narrow trachea also 
increases the risk of airway obstruction, and the 
dependence on the diaphragm for breathing places 
children at a greater risk for metabolic acidosis 
due to ineffi cient CO 2  expiration when they suffer 
from conditions such as asthma or those that cause 
respiratory depression. 
  The body surface area of infants is large rela-
tive to their weight, predisposing them to heat loss 
and hypothermia. Children also have very high 
metabolic rates that demand signifi cant energy 
sources and oxygen supplies (pediatric patients’ 
oxygen requirements are twice those of adults, and 
their oxygen reserves are smaller). 
  Until their early teens, children have relatively 
fast respiratory rates, small lung volumes, and 
small alveoli. In addition, cardiac output is pri-
marily rate dependent due to a relatively fi xed 
stroke volume.   

  4. Explain assessment techniques for the pediatric 
patient.   

  Three factors have proven to be very important 
in the assessment of pediatric patients. These are 
appearance, work of breathing, and circulation to 
the skin. The American Academy of Pediatrics 
uses these three factors in an assessment tool 
called the Pediatric Assessment Triangle (PAT) 
(Figure 43-1).  
  The premise of the PAT is that each of the 
three components is equally important and inter-
related. If there is a compromise to any of these 
components, the child’s physiological baseline can 
be compromised. For example, if there is a com-
promise to the circulation of a child, then work of 
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breathing and appearance will soon follow. There-
fore, if an abnormality is discovered during the 
assessment of a child using the PAT, it needs to be 
followed up with an immediate corrective action 
(treatment). If there is a compromise to any of the 
components of the PAT, the patient should be con-
sidered critical until proven otherwise. 
  Primary points to consider when performing 
the PAT assessment include:  

  Airway : Is the airway open? Is the airway patent?   

  Breathing : Is there adequate rise and fall of the 
chest? Does the child use accessory muscles with 
ventilation? Is there nasal fl aring? Are there retrac-
tions? What are the breath sounds?   

  Circulation : What is the color and temperature of 
the skin? How is the skin turgor?     What is the capil-
lary refi ll time? Are peripheral and central pulses 
readily palpable?     (If there is a noticeable difference 
between the central and the peripheral pulses, the 
child is likely in a state of hypoperfusion.)    
  Level of consciousness is another factor that 
plays an important role in the initial assessment 
of a pediatric patient. The AVPU scale can be 
applied universally to both children and adults. 
The Glasgow Coma Scale is modifi ed in the verbal 
section to accommodate for age differences:  

 Best verbal response (V)   
  5. Infant coos or babbles (normal activity).   
  4. Infant is irritable and continually cries.   
  3. Infant cries to pain.   
  2. Infant moans to pain.   
  1. No verbal response.    

  Different approaches to patient assessment 
may need to be considered based on the patient’s 
age and stage of development. Young children 
will typically be frightened by the presence of a 
stranger. If at all possible, ease into the assess-
ment of children by performing a toe-to-head 
assessment as opposed to a head-to-toe assess-
ment. This will get you down to their level and 
give the children confi dence that you are not there 
to hurt them. This approach will ease you into 
your assessment of more personal areas including 
the head and the torso (see Chapter 43, Pediatric 
Patients, in the textbook for detailed information 
on specifi c assessment techniques for all the body 
systems).   

  5. Describe the general treatment approach for pedi-
atric patients in the prehospital setting. 

 Assess the airway. If the airway is open and pat-
ent, and the patient requires ventilatory assis-
tance and supplemental oxygen, ventilate with a 
bag-mask device attached to a high-concentration 
oxygen source, along with an airway adjunct 
such as an OPA to maintain the patent airway. If 
the patient can be managed with these basic 
interventions, no more invasive airway manage-
ment techniques need be attempted. If the OPA 
and the bag-mask are not maintaining the airway, 
or if there is a need to isolate the airway, as in 
the setting of bleeding or vomiting into the air-
way, then more invasive techniques such as 
endotracheal (ET) intubation can be considered. 
  When it comes to determining the appropri-
ate size equipment for ET intubation, there are a 
number of ways to approach this decision. For 
example, the choice of uncuffed ET tubes can 
be determined by a variety of methods, ranging 
from something as crude as comparing the diam-
eter of the ET tube to the diameter of the patient’s 
pinky fi nger, to more scientifi c approaches to 
determining the ET tube size such as the follow-
ing formula:  

    4 ⫹ (Age in years/4) 

⫽ Size of ET tube in millimeters 

 The use of a length-based tape will give the para-
medic not only the appropriate ET tube size, but also 
the appropriate size of the laryngoscope blade, etc. 
(Figure 43-2). 
  Intravenous (IV) access may be needed for a 
number of reasons. IO lines are typically reserved for 
patients who are in extremis due to the invasiveness 
of the procedure. When established, IO lines are as 
effi cient as peripheral IVs in delivering fl uid and 
medications to the central circulation. 

Appearance

  – Mental status

  – Muscle tone

Circulation

  – Skin signs

  – Skin color

Work of Breathing

  – Respiratory rate

  – Respiratory effort

 

  FIGURE 43-1    The Pediatric Assessment Triangle (PAT).   
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  Medication administration is very rare in the 
prehospital setting because of the effectiveness of 
current oxygenation and fl uid replacement capa-
bilities. When medications are required, the para-
medic should adhere to local protocols and/or 
adhere to national guidelines such as the Ameri-
can Heart Association’s pediatric advanced life 
support (PALS) algorithms.     

  Connections 

 The Centers for Disease Control and Prevention 
website ( www.cdc.gov ) provides information on 
childhood immunizations.  

ᔢ

 Chapter 28, Pulmonary, in the textbook describes 
asthma in depth.   

 Chapter 31, Endocrine, Electrolytes, and Acid/
Base, in the textbook provides additional infor-
mation on diabetes, diabetic ketoacidosis, and 
electrolyte disturbances.   

 Chapter 33, Infectious and Communicable Dis-
eases, in the textbook explains chicken pox and 
other childhood diseases.     

Kids represent a special and challenging part of 
the patient population. Problem-Based Learning 
Case 7, Bravery Comes in All Forms, will help 
you explore this group in greater detail.

RSV and asthma. Respiratory syncytial virus 
can cause a variety of upper respiratory ill-
nesses and bronchiolitis. There is a strong link 
between RSV and asthma that is not yet clearly 
understood. When assessing a pediatric patient 
with fi rst-time wheezing, check for a past med-
ical history of a stuffy nose, deep cough, low-
grade fever, or ear infection.

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps. 

Street Secrets

Pediatric Transport  Paramedics tend to be less 
profi cient in the assessment and treatment of pedi-
atric patients than they are with adults. Because 
of this, when on the scene of a critically ill or 
injured child, it may be prudent to begin transport 
as soon as possible (“scoop and run”), rather than 
performing a myriad of procedures (“stay and 

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

  FIGURE 43-2     The use of a length-based tape will help 

the paramedic determine weight, equipment size, and 

medication dosages in children.    

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Intraosseous Access and Drug 
Administration

 45 – Appendix A and DVD  45 – Chapter 16 and DVD 

 Nebulized Drug Administration  52 – Appendix A and DVD   52 – Chapter 16 and DVD 

 Verbal Communications   63 – DVD   N/A 

 NREMT Pediatric Ventilatory Management  90 – DVD  N/A 

 NREMT Pediatric Intraosseous Infusion  91 – DVD  N/A 
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Corticosteroids (prednisone, prednisolone, methyl-
prednisolone, hydrocortisone, dexamethasone, beta-
methasone, etc.):  Used to address the acute and chronic 
infl ammation that results from asthma and other reac-
tive airway disorders.    

Combivent: A combination of albuterol and ipratro-
pium.

 References  
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 Answers   

 Are You Ready?   

  1. Jacob is a critical trauma patient due to the mechanism 
of injury and apparent or potential injuries.   

  2. The fi rst priority is to safely remove him from under the 
vehicle. Assess his ABCs while maintaining cervical 
spine alignment, and address any life threats discovered 
during the primary survey.   

  3. If Jacob weighs 44 pounds (20 kg) and the initial fl uid 
bolus for a pediatric patient is 20 mL/kg, then Jacob 
should receive 400 mL of an isotonic solution such as 
normal saline or lactated Ringer’s solution IV.       

 You Are There: Reality-Based Cases  

 Case 1   

  1. Ben has a diminished level of consciousness following 
what may have been a seizure. He is febrile, and he has 
an obvious rash over a majority of his body. Ben is a 
critical patient.   

  2. The rash is classic for varicella, otherwise known as 
chicken pox.   

  3. Varicella is very contagious, especially since some of the 
blisters appear to be weeping. Every effort should be 
made to isolate this patient from other people, and you 
should don a mask and eye shield in addition to gloves 
for your own protection.   

  4. The initial action for this patient is to assess his airway, 
breathing, and circulation and to correct any life threats 
that may be discovered during the primary survey.   

  5. A secondary survey should be performed. This should 
include a complete head-to-toe examination and a 

play”). Most interventions can be done while 
transporting the patient in the ambulance.  

Just Do It  If, during the process of evaluating a 
pediatric patient, you fi nd yourself debating 
whether or not to perform an intervention, a good 
rule of thumb is that the patient will probably 
benefi t from the intervention. Because pediatric 
assessment and care is an infrequent part of the 
typical paramedic’s day, paramedics tend to under-
treat pediatric patients rather than overtreat them. 
For example, if you are considering the adminis-
tration of oxygen to a patient who seems slightly 
dyspneic, but you don’t want to upset the patient, 
you should administer the oxygen. If you believe 
that the patient is dehydrated, but you don’t want 
to try to start an IV because “kids have small 
veins” and you are “not far from the hospital,” try 
to start an IV en route to the hospital.   

Temperature  Keep pediatric patients warm (espe-
cially trauma patients), but not too warm (espe-
cially children with high fevers). If a child has a 
high fever, remove the child’s clothes down to the 
diaper or underwear to help cool the patient.  Do 

not  use rubbing alcohol to cool a child down, 
because it can be absorbed through the skin and 
its vapors can be inhaled, which can result in 
coma or seizures. If the ambient temperature is 
cold, a light blanket can be placed over the patient 
to prevent shivering (shivering is the body’s natu-
ral heat-generating mechanism and should be 
avoided in children with fever).    

The Drug Box

Albuterol (Proventil, Ventolin, Volmax):  A beta-
adrenergic sympathomimetic bronchodilator used to 
relax bronchial smooth muscle in patients who are suf-
fering from asthma and other reactive airway diseases. 

Metaproterenol (Alupent):  A sympathomimetic bron-
chodilator used in the treatment of asthma and revers-
ible bronchospasm. 

Ipratropium (Atrovent):  A synthetic anticholinergic 
similar to atropine used in the treatment of broncho-
spasm. 

Epinephrine (Adrenalin):  A beta-adrenergic agonist 
with some alpha effects. Used in asthmatics to treat 
bronchospasm through its beta2 effects. 

Terbutaline (Brethine, Bricanyl):  A sympathomimetic 
used to treat reversible bronchospasm in asthmatics. 

Magnesium sulfate:  A magnesium supplement that is 
used to promote bronchodilation and improve airfl ow 
during asthmatic exacerbations. 

ᔢ

ᔢ
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complete set of vital signs (heart rate, blood pressure, 
respiratory rate, ECG, pulse oximetry, temperature) 
and a blood sugar level. The patient’s babysitter 
should be questioned about the patient’s prior medi-
cal history and any medications that he takes on a 
regular basis. If possible, obtain a complete SAMPLE 
history.    

  6. Children of Ben’s age group are susceptible to seizures 
caused by a spike in temperature. Paramedics who 
encounter febrile pediatric patients frequently assume 
that the fever is the cause of the seizure. There are a 
number of other possible causes of seizures other than 
fever, including electrolyte imbalance secondary to eme-
sis, epilepsy, hypoglycemia or hyperglycemia, poison-
ing, infection, trauma, psychosis (pseudo-seizures), 
hypoxia, arrhythmia, and hypovolemia.   

  7. If you assumed that the seizure was related to Ben’s 
fever, your general impression has likely changed. 
Regardless, Ben remains in critical condition. Although 
fever is still a possible cause of the seizure, the results 
of the history and physical examination have brought 
up another strong possibility.   

  8. Additional assessment points include evaluation of the 
odor of Ben’s breath and questioning about medications 
for the treatment of diabetes (insulin or an oral agent), 
how long the excessive thirst and urination have been 
present (did it start before the chicken pox became evi-
dent or after), how many diapers a day has Ben gone 
through since the onset of the excessive thirst and urina-
tion compared to his normal, and how much electrolyte 
replacement drink and water he has been drinking per 
day. Because the blood sugar was high, a repeat assess-
ment of the blood sugar is warranted.   

  9. There is likely more than one disease process contributing 
to Ben’s current condition. Chicken pox with a fever is 
likely one of the contributing factors, and hyperglycemia, 
with the possibility of diabetic ketoacidosis (DKA), is 
another possible contributing factor. 
  Ben presented with the following signs: excessive 
thirst (polydipsia), excessive urination (polyuria), 
fatigue, nausea and vomiting, fever, tachycardia, atypi-
cal respiratory pattern (Kussmaul’s respirations), and 
hyperglycemia. With a blood glucose level greater than 
300 mg/dL, it is good practice to assume that the patient 
is experiencing DKA, even if he or she does not have a 
diagnosed history of diabetes. DKA results from a lack 
of insulin and involves a change in metabolism. In DKA 
normal glucose utilization does not occur; therefore 
alternative energy sources, including lipids and pro-
teins, are metabolized. 
  Diabetic ketoacidosis is frequently identifi ed when 
marked hyperglycemia is discovered. (You learned about 
DKA in Chapter 31, Endocrine, Electrolytes, and Acid/
Base, in the textbook; you may want to review that 
chapter in regards to ketone body production.) Early 
symptoms of DKA include increased thirst, excessive 
hunger, increased urination, and general malaise. Later 
signs include Kussmaul’s respirations, coma, and hypo-
tension due to dehydration.   

  10. The osmotic diuresis can lead to electrolyte imbalances 
such as hyponatremia and hyperkalemia or hypokalemia. 
 Hyperkalemia  (occurring when potassium is drawn out of 
the cells of the body secondary to the large concentration 
of sugar in the bloodstream) can cause weakness, peaked 
T waves, widened QRS complexes, and diarrhea.  Hypo-
kalemia  (resulting from osmotic diuresis—elimination in 
the urine) can cause weakness and fatigue, fl at T waves 
on the ECG, dysrhythmias, PVCs, decreased cardiac out-
put, and respiratory arrest.  Hyponatremia  (resulting from 
osmotic diuresis) can cause weakness, altered mental sta-
tus, seizures, abdominal cramping, nausea and emesis, 
and hypotension. DKA is frequently accompanied by a 
metabolic acidosis that can lead to an altered level of 
consciousness, weakness, hypotension, dysrhythmias and 
tachycardia, and a number of serious ECG changes 
depending on the associated electrolyte changes.   

  11. Since Ben’s airway is patent and his breathing is deep 
and rapid, oxygen may be administered via non-
rebreather mask with high-fl ow oxygen. Early transport 
to an appropriate facility is important because the defi n-
itive care for hyperglycemia is the administration of 
insulin, and insulin is seldom used in the prehospital 
setting. Because of Ben’s tachycardia, it is prudent to 
assume that he is compensating for fl uid loss (in the 
form of urine), and fl uid replacement should be initi-
ated. A peripheral IV should be established, and a 
20-mL/kg fl uid bolus should be delivered.   

  12. Do not administer more than one 20-mL/kg fl uid bolus 
to these patients, as excessive fl uid can lead to cerebral 
edema and many other problems. If the patient remains 
volume depleted after the administration of 20 mL/kg 
of isotonic IV fl uid, contact medical direction for con-
sultation. In addition, the potassium level needs to be 
evaluated and corrected prior to the administration of 
insulin or the patient may experience life-threatening 
arrhythmias as a result of the shifting of potassium back 
into the cells (hypokalemia) along with insulin and glu-
cose.     

 Case 2   

  1. Everett is a critical respiratory distress patient who may 
be on the verge of respiratory failure.   

  2. After assessing scene safety and following standard pre-
cautions, the fi rst step is to assess and treat any life 
threats to Everett’s airway, breathing, and circulation.   

  3. There are two possibilities in this situation: one is that 
the patient has improved, and the other is that the 
patient has deteriorated. It is not likely that a patient 
who has been suffering from shortness of breath for 
several days with little relief from bronchodilator 
medications will improve with the administration of 
oxygen alone. The lack of audible wheezing may likely 
be an indication that his bronchospasm is so severe 
that he is no longer moving enough air to produce a 
wheeze. The fact that he no longer appears anxious 
may mean that he is exhausted and needs immediate 
intervention.   
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  4. Ask the nurse for Everett’s emergency contact card, 
which may contain up-to-date information about his 
medical history, medications that he is taking, and any 
allergies he has to medications. It will also have contact 
information for his mother, so you can have the nurse 
or your partner call and gather the information that you 
need.   

  5. The fi rst priority of care for Everett is to provide 100% 
oxygen and supplement his agonal ventilations with a 
bag-mask. This should be done in conjunction with the 
administration of bronchodilating medications, which 
will cause relaxation of the bronchial smooth muscle 
and allow for air movement in the lungs and subsequent 
improvement in gas exchange. 
  As you assist Everett’s ventilations, keep in mind 
that individuals with asthma experience three primary 
problems: (1) First, the bronchioles spasm and constrict 
in response to a “trigger” or stimulus. (2) Copious 
amounts of mucus are excreted within the airway walls, 
which further restricts the airfl ow and begins to create 
obstructions at the alveolar level. (3) A fl uid shift within 
the cells of the airway wall results in swelling and 
increases the potential for “air trapping.” The air-
 trapping factor means that air can enter the airways but 
then becomes trapped and cannot be easily exhaled. 
When a paramedic provides positive pressure ventila-
tions (whether it is via a bag-mask and a basic airway, 
via a bag-mask and an ETT, or via a continuous positive 
airway pressure device), there is an increased risk of 
exacerbating the air trapping even if you simultaneously 
begin to provide bronchodilator medications. 
  There are a number of medications that can be 
administered to provide relief of severe symptoms of an 
asthma attack. They include epinephrine 1:1,000 deliv-
ered subcutaneously or intravenously, for both beta- and 
alpha-adrenergic effects. A beta agonist like albuterol 
may be helpful, but the loss of ventilation may render 
an updraft ineffective. Other possible medications 
include metaproterenol, Atrovent, terbutaline, magne-
sium sulfate, and corticosteroids.   

  6. It is best to transport early and provide a majority of the 
treatment while en route to a hospital. Focus on basic 
procedures to oxygenate and ventilate the patient while 
preparing for transport. You may need to establish vas-
cular access prior to loading the patient, because vascu-
lar access will be easier to obtain while the patient is 
perfusing than if he deteriorates into cardiopulmonary 
arrest. It would also be important to have IV or intraos-
seous access in the event that fl uid and/or medication 
administration is needed during the loading of the 
patient into the ambulance.      

 Test Yourself   

  1. Fantasy 

 Creating a story or series of stories to buffer the impact 
of objectionable behavior through the use of imaginary 
characters is an example of the fantasy defense 
 mechanism.   

  2. d 

 If the rise in body temperature of a child is acute or 
rapid, the child may experience a febrile seizure.   

  3. Infants do not shiver. 

 Like many mammalian newborns, human infants do not 
have the ability to shiver, most likely because they have 
poorly developed muscle tissue. In order to generate 
heat, infants burn a specifi c type of fat tissue called 
brown fat. Infants do not have a large reserve of brown 
fat and may lose body heat rapidly if hypothermic con-
ditions are not corrected.   

  4. Intussusception 

 Intussusception occurs most often in infants and tod-
dlers, primarily in children under 2 years of age. Com-
mon symptoms include: urgent crying due to abdomi-
nal pain, vomiting, “currant jelly” stools, abdominal 
swelling or distention, lethargy, and shallow breath-
ing. If left untreated, the child may develop fever and 
shock. Prehospital treatment includes symptomatic 
treatment (pain management) and transport. Defi nitive 
treatment usually requires a barium or air enema, or 
surgery.   

  5. a 

 Pediatric patients between the ages of 1 and 12 months 
are in the infant stage of development. Healthy infants 
should be alert and attentive to activity around them 
and will track the paramedic with their eyes. Infants can 
straighten their extremities but may prefer fl exed posi-
tioning. They can generally roll over starting at 3–6 
months, can sit up by themselves at 6–8 months, and 
may start walking in the late stages of infancy. Infants 
may exhibit separation anxiety and be “clingy” to their 
parents. You should not separate an infant from his par-
ents during your toe-to-head assessment, but you may 
want to distract him with a penlight, stickers, or toys. 
Infants are too young to take an active role in assess-
ment, treatment, or care decisions.   

  6. Fever 

 Febrile seizures are a normal reaction to a sudden or 
sharp rise in body temperature, most commonly seen in 
children less than 6 years of age. Based on the child’s 
history of illness and apparent chills, it is likely that 
this child has a fever. The mother caused an additional 
increase in body temperature by dressing the patient in 
warm clothing and giving the child an extra blanket, 
which may have been enough to inhibit the body’s abil-
ity to cool.   

  7. d 

 Heatstroke is the most severe form of heat illness. It can 
occur even in people who are not exercising if the envi-
ronment is hot enough. These patients have warm, 
fl ushed skin and usually do not sweat. Other symptoms 
of heatstroke include a body temperature above 103°F; 
a rapid, strong pulse; a throbbing headache; dizziness; 
nausea; confusion; and unconsciousness.   

  8. b 

 Use of dual lumen airway devices (Combitubes and 
PTLs) are contraindicated in pediatric patients due to 
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only being available in adult sizes and the potential 
damage they may cause to a child’s airway.   

  9. False 

 A self-infl ating resuscitation bag should be self-refi lling 
and should not have a pop-off valve.   

  10. False 

 Dextrose must be diluted for use in pediatric patients. For 
newborns: 5–10 mL/kg of D 10 W bolus; for infants: 0.5–1.0 
g/kg of D 25 W bolus; for children: 0.5–1.0 g/kg of D 50 W 
bolus; and for young adults: 0.5–1.0 g/kg of D 25 W bolus.   

  11. Toddlers (1–3 years old) 

 When assessing a toddler, paramedics should conduct 
a toe-to-head exam while making a game of the assess-
ment process. It is also important to involve the parents 
because this age group suffers from separation or 
stranger anxiety.   

  12. An apparent life-threatening event (ALTE) 

 An apparent life-threatening event (ALTE) is a period of 
apnea accompanied by other respiratory complications 
(such as choking or gagging), skin color change, or 
change of muscle tone. Some have referred to ALTE as 
“near-miss SIDS,” although an underlying organic origin 
is usually found.   

  13. d 

 A blind fi nger sweep is contraindicated in all pediatric 
patients 14 years of age and younger, as this may fully 
occlude the trachea by pushing the object farther down 
the airway.   

  14. Children typically present with signs and symptoms of 
mild shock at signifi cantly lesser amounts of fl uid loss. 
They remain in compensated shock longer than adults, 
but their vital signs deteriorate much more rapidly once 
they are in decompensated shock. 

 Children have proportionally less blood volume to body 
mass and typically present with signs and symptoms of 
shock at signifi cantly lesser amounts of fl uid loss. Most 
adults will not show signifi cant signs of shock (BP 
below 90 mm Hg) until they have lost 25%–40% of their 
fl uid volume, while children may become anxious or 
irritable and tachycardic with as little as 5% volume 
loss. Children have stronger, healthier cardiovascular 
systems, which have a remarkable ability to constrict. 
Their vascular system has the profound ability to shunt 
circulation from the extremities to the central circula-
tion, allowing the patient to remain in compensated 
shock longer. Finally, the cardiac output capabilities of 
children are dictated by the rate of contractions. Infants 
and young children do not have the ability to increase 
their contractility or stroke volume and must therefore 
rely solely on increasing their cardiac rate.   

  15. The best way to gain this patient’s trust is to communi-
cate simply and directly with her, allow her to partici-
pate in assessment and treatments, and treat her with 
respect and professionalism. 

 School-aged children (aged 6–12 years) seem to have an 
innate ability to sense fear, joy, anger, shame, truth, dis-
honesty, and emotional projections by others. This 

places paramedics in a compromising situation if they 
attempt to be less than forthright with the child. Using 
toys and stories during your assessment may seem like 
condescension to this age group, and this patient won’t 
want to be treated “like a baby.”   

  16. Tachycardia and tachypnea (signs of compensated 
shock), followed by sudden deterioration of vital signs 
as the child enters a state of decompensated shock. 

 The total blood volume for a 20-kg patient would be 
80 mL/kg ⫻ 20 kg ⫽ 1,600 mL. A loss of 200 mL would 
constitute a 12.5% blood loss (200 mL/1,600 mL ⫽ 
12.5%). A blood loss of as little as 5% (80 mL/kg ⫻ 
20 kg ⫻ 5% ⫽ 80 mL) may be enough to invoke shock 
in a pediatric patient. Because head injuries bleed a lot, 
you might expect to see tachycardia followed by hypo-
tension because of the child’s inability to effectively 
maintain stroke volume or cardiac output.   

  17. 30 mg 

 The dose of pediatric furosemide is 1 mg/kg; therefore, 
since 65 lb ⫽ 30 kg, you should administer 1 mg/kg 
⫻ 30 kg ⫽ 30 mg.   

  18. b 

 IV access is generally achieved through venipuncture of 
the hand, radial, antecubital, medial cephalic, scalp, or 
external jugular vein just like for the adult. ( Note:  Local 
protocols may dictate the inclusion or exclusion of spe-
cifi c locations.) As technology and medical protocols 
continue to advance, the use of intraosseous (IO) access 
has also become an accepted practice.   

  19. Conducting a toe-to-head exam establishes trust and 
reduces the patient’s fear of a stranger assessing the 
“personal zone.” 

 The toe-to-head method forces you to get down to the 
patient’s eye level. Starting your physical assessment 
from the toes also allows for the trust relationship to 
begin in earnest. There is less anxiety generated from a 
stranger touching the toes or feet than there would be 
touching the “personal zone”—the nose down to the 
symphysis pubis.   

  20. d 

 Based on these fi ndings and the patient’s age group 
(adolescent), it is likely her AMS is due to alcohol. 
Remember that members of this age group are suscep-
tible to the infl uences of their peers, trusted adults, and 
their environment. The presentation of AMS may well 
be chemically induced (illicit drugs, prescription medi-
cations, over-the-counter medications, alcohol, or other 
consciousness-altering substances), whether intentional 
or unintentional. The U.S. Department of Health and 
Human Services, Substance Abuse and Mental Health 
Services Administration (SAMHSA) reports that 29% of 
young adults consume alcohol.   

  21. c 

 Abdominal trauma has several unique characteristics in 
the pediatric population. It is more common for a child 
to have an abdominal injury secondary to or associated 
with skeletal and head injuries. Because the rib cage 
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does not fully protect their liver and spleen, these organs 
are injured at a higher frequency.   

  22. Medications are used less often with pediatric patients, 
and the dosage is more often weight-based in pediatric 
patients. 

 Medications are utilized with pediatric patients a small 
percentage of the time, especially when compared to 
adult patients. That being said, when necessary,  do not  
withhold medications from patients simply because 
they are children. Medications administered to children 
are the same as those given to adults, with the exception 
of the dose.   

  23. a 

 A young child’s ribs are soft and fl exible and therefore less 
likely to break, even when the blunt force trauma is sig-
nifi cant enough to cause internal organ damage and hem-
orrhage. You should always maintain a high level of sus-
picion for any condition that can lead to shock in a 
pediatric patient, since signs of compensated shock can be 
very subtle, and once a child is in decompensated shock 
his or her condition can deteriorate extremely rapidly. 
Internal hemorrhage is the most likely potential cause of 
shock in a child with blunt trauma to the chest, and you 
should therefore maintain a high index of suspicion.   

  24. 20 

 IV or IO access with infusion should occur at a rate of 
20 mL/kg and may be repeated based on the patient’s 
response and condition.   

  25. 60 mm Hg 

 Normal blood pressure in a 1-month-old ranges from 
65–95 mm Hg systolic; therefore, a blood pressure of 60 
mm Hg would be the highest pressure associated with 
decompensation.   

  26. Atrial septal defect 

 Atrial septal defect (ASD) is present in 4 out of every 
100,000 people. If there are no other defects, the child 
may be asymptomatic. Children with ASD are suscep-
tible to infective endocarditis, atrial fi brillation, and 
heart failure. Symptoms include palpitations, shortness 
of breath, and diffi culty breathing.   

  27. b 

 Treatment for the respiratory disorder patient should be 
aimed at preventing the progression of respiratory arrest 

into cardiac arrest. This is accomplished by treating the 
disorder aggressively with oxygen. The treatments and 
medications vary based on symptomatology and cause, 
ranging from cold air exposure to the use of racemic 
epinephrine. The cause of respiratory disorders may not 
be apparent and is not always treatable in the prehos-
pital setting.   

  28. b 

 A pediatric-sized device should be used in young pedi-
atric patients. The dead air space in the adult-sized 
devices may cause false readings or facilitate retained 
CO 2  to be delivered back into the child resulting in an 
increasing hypercarbia and/or hypoxia. It is also worth 
noting that in cardiac arrest, the lack of color change 
may not be indicative of an improperly placed ET tube, 
because the presence of CO 2  in a cardiac arrest state 
diminishes over time. In this type of situation, do not 
remove an ET tube based solely on the change in color 
of a colorimetric device or lack thereof.   

  29. a 

 Reactive airway disease (RAD) is the result of the bron-
chioles spasming and constricting in response to a “trig-
ger” or stimulus, causing a decrease in the diameter of 
the airways and an increase in airfl ow restriction. Mas-
sive amounts of mucus are excreted within the airway 
walls, which further restricts the airfl ow and begins to 
create blockages at the alveolar level. The fi nal change 
is an increase in the fl uids or a fl uid shift within the 
cells of the airway wall, causing further restriction and 
increasing the potential for “air trapping.” Once air 
becomes trapped in the alveoli, the potential for col-
lapse is signifi cant. The collapsed area continues to 
receive blood through the vascular system, but gases are 
not exchanged. As a critical mass of alveoli collapse, the 
signifi cance of atelectasis and the degree of hypoxemia 
increase. As the unoxygenated blood continues to return 
to the heart and arterial system, the hemodynamic status 
of the child starts to deteriorate. It is easy to see why, 
once this vicious cycle begins, aggressive therapy is 
required.   

  30. True 

 A child’s head is proportionally larger than the body, 
putting them at a higher risk for head injuries any time 
they defy the law of gravity.                    
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she lived alone, no one heard her. Slowly she realized 
that she was lying on the fl oor, next to her tub. She 
could not sit up; any movement caused her pain to 
worsen dramatically. 

 As time went on, she contemplated her fate. 
Would she die here on the fl oor? She honestly couldn’t 
answer her own question. She felt herself slowly 
become numb, except for the constant pain in her hip. 
Eventually she urinated on the fl oor; even in her 
agony she felt a bit embarrassed. Her phone rang a 
few times; she hoped it was her daughter calling to 
check on her. 

 Sophie dozed on and off through the pain. Slowly 
she became aware of something breaking in the front 
of the house—was that glass? She tried to call out, but 
she could not feel her lips move. In the sudden glare 
of the bathroom light an unfocused face appeared sud-
denly, as a paramedic knelt down to be close to Sophie. 
“Ma’am, are you okay? Can you hear me?” he called 
to her. “My name is Ahmid, I am a paramedic. We are 
going to take good care of you.” Sophie again tried to 
respond but could not. Ahmid could see this. “Don’t 
move ma’am. Let’s get you out of here safely and then 
we’ll talk, okay?”  

  1. If you were the paramedic, what steps would you 
take to manage this patient? What possible condi-
tions concern you? 

       

     Geriatric Patients  

Are You Ready?
 Sophie Peters was in pain. It kept her from getting up 
from the cool, tiled fl oor of her bathroom. How long 
had she been there? Sophie wasn’t sure. With no win-
dows in her small bathroom, it was hard to tell if it 
was night or day. She had come in to take her evening 
bath; everything seemed to be normal. She remem-
bered suddenly getting very warm, and then nothing. 
She was disoriented; for a moment she thought she 
was getting out of the tub. But when she tried to sit 
up, a shattering, stabbing pain shot from her hip, up 
her spine, and down her legs. She cried out, but since 
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Active Learning

   1.  Getting a Sense of the Situation     

 To get a better understanding of how the loss of 
senses can impact activities of daily living, try the 
follow activities:  

  a. Sight.  Find a pair of glasses. If you do not have 
your own, use the safety glasses or goggles 
you have in the classroom. Cover one lens 
with opaque paper and put the glasses on. 
Have a friend or partner arrange a series of 
objects on a table, both close and far from 
you. Have a few additional objects placed on 
the fl oor. Now try to reach each article as if 
to pick it up. Were you able to do so on the 
fi rst attempt, or did you have to adjust your 
“aim”? Why is that? Next, lightly smear a 
very thin coating of petroleum jelly over the 
lenses. Put them on and try to read this para-
graph. You might try to read a newspaper 
article or the prescription information on a 
medication bottle.   

  b. Sound.  Use a good pair of earplugs or ear-
phones to greatly reduce your hearing ability. 
Have a friend or partner read something to 
you while sitting in front of you so you can 
see his or her face. Your partner should read 
the passage in a very quiet voice, like a 
 whisper. Were you able to understand what 
was being said? Now, close your eyes and 
have your partner read another passage in the 
same low voice. Did you fi nd it more diffi cult 
to understand what he or she said? Why is 
that? How does this exercise relate to your 
communications with a patient with a hearing 
impairment?   

  c. Touch.  Don two pairs of examination gloves. 
If possible, use one size  smaller  than your 
regular size. Try to grasp objects of various 
sizes—for example, a baseball, a book, or a 

pill. How hard was it to grasp the smaller 
objects? Try a simple activity like tying your 
shoelaces. Was it a challenge? Do you think 
patients with arthritis have similar problems?   

  d. Mobility.  Tie your shoes together in such a way 
that allows you to move your feet apart by 
no more than 12 inches. During the course of 
a few hours, try to move around as normally 
as possible (be careful about falling!). How 
diffi cult was it to move around, even when 
not walking? As a bonus, apply a couple of 
ladder splints to your knees in such a way as 
to keep them slightly bent. With your shoes 
still tied, try to move about. How can reduced 
mobility impact daily activities? Did you try 
walking up a stairway? What about picking 
something up off the fl oor?      

   2.  Volunteer Opportunity: Geriatrics 

 Take a trip to a convalescent home or skilled 
 nursing facility (SNF) after making arrangements 
with the administrator. Engage in any of the fol-
lowing activities:

    • Spend time with staff.  Ask about common con-
ditions in their clients, including past medical 
history and medications. Ask how they  manage 
clients with long-term mental status changes 
such as Alzheimer’s disease or other forms of 
dementia. What techniques do they use to 
move clients comfortably and safely for both 
the patient and caregiver?   

  • Interview a few clients.  Ask if you can perform 
a physical examination and elicit a medical 
history. Practice empathy and your communi-
cation skills—if possible engage with clients 
who are hard of hearing or visually impaired. 
Spend time simply talking with an older 
 person. You may fi nd the encounter to be quite 
illuminating. You might want to begin with a 
general question like, “Where were you born?” 
Let the conversation take its course. As trust 
is established, you might be able to delve into 
details of medical conditions that impact the 
client’s life. Explore those relationships, and 
consider how you might be able to integrate 
your experience into future patient encoun-
ters.    

 The preceding exercise can also be easily done in 
the back of your ambulance. As an EMT you might 
be transporting geriatric patients to and from 
health-care facilities. Don’t let the opportunity to 
practice your assessment and history-taking skills 
pass you by!     
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You Are There: Reality-Based Cases

 Case 1  (continued from chapter opener)  

 Ahmid and his crew worked carefully and gently 
around the patient. Performing his primary survey, 
Ahmid decided to immobilize Sophie’s cervical spine 
and provide supplemental oxygen. He directed the 
crew to apply a cervical collar and remove the patient’s 
soiled nightgown. They retrieved a few blankets from 
the closet and draped the patient to reduce any further 
heat loss and preserve modesty. 

 A physical examination and history was obtained. 
Findings included:  

 Age: 81.   

 Weight: 85 kg.   

 LOC: Confused to day, date, and time.   

 Vital signs: Irregular HR of 112, BP of 100/62, and 
shallow RR of 26; SpO 2  at 95% with high-fl ow 
oxygen.   

 HEENT: Bruise to left side of her head. Evidence of 
cut lip and tongue. (−) JVD. No accessory muscle 
usage noted. Medical pendant around neck indicat-
ing IDDM and HTN.   

 Chest: Equal rise and fall of the chest. Lung sounds 
were clear bilaterally, diminished at the bases. 
Pain upon palpation left lower aspects of rib cage. 
 Bruising noted in same location. Chest wall cold to 
the touch.   

 Abdomen: Distended, soft, nontender to palpation. 
No obvious masses or bruising noted.   

 Pelvis: Incontinent of urine. Pain noted to left 
 posterior and anterior hip. Externally rotated left 
leg that is shorter than the right. Large, reddened 
bruise noted in area of injury.   

 Extremities: Decreased pulses to lower extremi-
ties. Upper extremities have equal pulses, and 
 decreased strength and sensation to left upper 
and lower  extremities. Edema to both ankles.   

 Allergies to medications: Unknown.   

 Medications taken: Isophane insulin using an 
 insulin pen device, Isoptin, HCTZ, Colace, multi-
vitamin, calcium supplement.   

 Past medical history: Patient unable to provide 
medical history.   

 Last oral intake: Unknown   

 Events leading up to current condition: The 
 patient’s daughter contacted 9-1-1 after being un-
able to reach her mother by phone for a day. You 
estimate that your patient has been on the fl oor for 
approximately 24 hours.      

  1. What are possible underlying conditions that 
could exp lain Mrs. Peters’ presentation? Which 
condition(s) are most likely? 

      

Test Yourself

  1. A 74-year-old woman is complaining of upper-arm 
pain. She tells you that she tripped over a rug and 
fell to the fl oor landing on her right arm. The 
patient experienced no loss of consciousness and 
denies neck or back pain. She has a history of 
diabetes and high blood pressure. How should you 
care for her injury?  

  a. Apply spinal immobilization and closely mon-
itor her vital signs.   

  b. Sedate the patient and realign the extremity.   

  c. Transport the patient in a position of com-
fort.   

  d. Splint the extremity and transport.      

  2. Which of the following is a normal physiological 
change in the cardiovascular system associated 
with aging?  

  a. Loss of elastin and collagen   

  b. Increase in the number of muscle cells   

  c. Decrease in systolic blood pressure   

  d. Decreased size of the myocardium      

  3. Which visual disturbance, commonly found in the 
elderly, presents with increased intraocular pres-
sure and vision loss? 

   

  4. Which of the following groups of diseases is com-
plicated by hypertension?  

  a. Diabetes, renal failure, and seizure   

  b. Stroke, blindness, and cataracts   

  c. Diabetes, renal failure, and emphysema   

  d. Diabetes, aneurysms, and myocardial infarc-
tions      

  5. Which of the following statements about changes 
in lung physiology due to aging is  false ?  

  a. Environmental stressors such as smoking can 
prematurely age lung tissue.   

  b. Childhood infection may impact the health of 
lung tissue in geriatric patients.   
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  c. Exercise tolerance is markedly decreased due 
to changes in recoil and elasticity.   

  d. Cardiorespiratory exercise may negatively 
impact an aging pulmonary system.      

  6. Preexisting diseases such as Parkinson’s disease, 
Alzheimer’s, dementia, and stroke can contribute 
to depression in the geriatric population.  

 True   

 False      

  7. What causes decreased respiratory function in 
geriatric patients? 

  

    

  8. Your geriatric patient is complaining of fatigue; 
headache; a weak, dry cough; and rhinitis. Your 
patient’s symptoms are most likely caused by  

  a. respiratory syncytial virus.   

  b.  Escherichia coli.    

  c. infl uenza.   

  d.  Mycobacterium tuberculosis.       

  9. What is the difference between dementia and 
delirium? 

 

   

  10. Discuss some of the gastrointestinal changes asso-
ciated with aging. 

 

   

  11. Ventricular hypertrophy may be caused by which 
of the following physiological effects of aging?  

  a. Decreased arterial collagen and elastin   

  b. Decreased heart rate   

  c. Inability of baroreceptors to compensate for 
changes in position   

  d. Degeneration of the sinoatrial node      

  12. You are a paramedic student completing your 
clinical rotations. You are asked to perform an 
assessment of a 79-year-old woman suffering 
from sepsis. Your patient appears sick but does 
not have an elevated body temperature. She 
is pale, cool, and clammy with an elevated 
heart rate. Her BP is 92/68. Why is the patient 
 afebrile? 

 

   

  13. Discuss some history-taking techniques that may 
be helpful when obtaining a medical history from 
a geriatric patient. 

 

   

  14.  ulcers are a type of pressure ulcer 
that develop during periods of long-term bed rest.   

  15. You have repeatedly been dispatched to the home 
of an elderly man who complains of recurrent 
respiratory infections. Currently, he is  complaining 
of a weak cough and chest wall pain. What should 
you suspect?  

  a. The patient is lonely and wants attention.   

  b. The patient’s decreasing muscular strength is 
impairing his cough refl ex.   

  c. The patient is not compliant with his medica-
tions.   

  d. An increase in the cilia lining of the respira-
tory tract is trapping foreign particles, causing 
frequent infection.      

  16. Which of the following statements regarding tem-
perature regulation in the geriatric patient is  true ?  

  a. Impaired circulation results in impaired ther-
moregulatory mechanisms.   

  b. Decreased muscle mass results in the increased 
ability to maintain body heat.   

  c. Skin changes result in increased sweating that 
may lead to hypothermia.   

  d. Medications such as anticholinergics, amphet-
amines, and diuretics increase the risk for 
hypothermia.      

  17. Signs and symptoms including hematemesis,  coffee 
ground emesis, and melena are commonly associ-
ated with which condition? 

 

   

  18. Your elderly patient is complaining of abdominal 
pain and constipation. Your patient tells you that 
this is a common problem and that she takes 
 laxatives daily. You should suspect that her symp-
toms are caused by  

  a. chronic use of laxatives.   

  b. poor diet.   

  c. a lack of gastric secretions.   

  d. excessive gastric secretions.      

  19. You are called to a private residence for a 69-year-
old male complaining of abdominal pain, urinary 
urgency, and inability to void. The man tells you 
the last time this happened the nurses at the  hospital 
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had to insert a special catheter to drain his bladder. 
How would you care for this patient?  

  a. Offer supportive measures and transport.   

  b. Insert a catheter and drain the bladder.   

  c. Recommend that the patient make an appoint-
ment with his urologist in the morning.   

  d. Administer Lasix, an analgesic, and trans-
port.    

 Scenario:   A woman called 9-1-1 when she noticed that 
her elderly neighbor was acting strangely. When you 
arrive, the patient is confused. The neighbor claims 
that he was acting normally the previous day.   

  20. You should suspect  

  a. Alzheimer’s disease.   

  b. Parkinson’s disease.   

  c. depression.   

  d. medication toxicity.        

Need to Know

 The following represent the Key Objectives of Chap-
ter 44:       

  1. Recognize alterations in human anatomy and 
physiology as they relate to aging. 

Gerontology is the scientifi c study of the process 
and problems of aging. As humans, we reach our 
peak “operating effi ciency” in our twenties. After 

age 30, most people begin to experience slow, gen-
erally unnoticeable degradation of body systems. 
Although tremendous advances in both medicine 
and prevention activities have slowed the effects 
of aging, they occur nevertheless. Table 44-1 sum-
marizes age-related changes by body system.     

  2. Explain how geriatric pathophysiology can impact 
acute medical and traumatic conditions found 
during assessment. 

 Assessing the geriatric patient presents challenges 
unique to the population. Based upon the summary 
of changes found in Table 44-1, incorporate the fol-
lowing concepts into your assessment approach:  

  a. Because of the generally long periods of time it 
takes for the aging processes to occur, geriatric 
patients can sometimes confuse acute events as 
a continuation of those chronic changes. Care-
fully clarify any vagueness surrounding the 
patient’s chief complaint and medical history.   

  b. The cause of the patient’s chief complaint is 
often not simple. There are a variety of processes 
that interact with one another to produce the 
complex presentation that you see. Keep an open 
mind, and resist the temptation to “tunnel” to a 
single diagnosis.   

  c. Age simply worsens many conditions that plague 
the human body. For example, your older patient 
who experiences a fall from a moderate height 
may become a “trauma activation” simply because 
he or she does not have the reserves necessary to 
compensate for any potential shock condition 
and may be more prone to serious fractures 
because of the bones’ brittleness.   

  d. Because of the body’s general loss of sensing 
ability as it ages, classic presentations are 
often not seen. Cardiac ischemia is more likely 
to present as “atypical” pain or as “anginal 
equivalents”—shortness of breath, sudden 
syncope, and unexplained diaphoresis. Your 
index of suspicion for serious conditions 
should rise as the patient’s age increases.   

  e. Elderly patients are more prone to severe infec-
tion, such as pneumonia or sepsis.   

  f. Usually benign dysrhythmias can be more 
harmful in older patients, because of impaired 
cardiac output associated with aging. Carefully 
monitor the patient’s ECG and vital signs 
throughout the encounter.   

  g. Diseases associated with hypertension are 
prevalent in geriatric patients. Strokes, acquired 
brain injury, and diabetic situations need to be 
carefully identifi ed, assessed, and managed.   
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  h. The older patient’s mental status can be altered 
in subtle ways. As a reminder, try to ascertain 
the patient’s underlying or baseline mental sta-
tus from family, bystanders, or medical records 
and document all your neurological fi ndings 
accurately.   

  i. Cognitive impairment can present in the form 
of delirium, dementia, or depression. Delirium 
is the acute presentation of AMS and should 
be assumed as efforts are made to determine 
the patient’s baseline mental status. Keep in 
mind that even patients with dementia can 

have bouts of delirium secondary to a new ill-
ness or disease.   

  j. Abdominal pain in the elderly population is 
presumed to be serious until proven otherwise. 
A possible decreased sensorium, combined 
with many possible serious conditions that can 
exist in the abdominal cavity, make these com-
plaints diffi cult to identify.   

  k. Be extremely precise and methodical about 
your physical examination of the geriatric 
patient. Remember that older patients may be 
vague or confused about their discomfort. It 

TABLE 44-1 Age-Related Changes by Body System

Body System Anatomical and Physiological Changes Resulting Effects

Respiratory Loss of rib cage recoil 

Decrease in respiratory muscle strength 

Decrease in pulmonary capillaries and alveolar 

 surface area 

Decrease in ability to sense hypercapnia and hypoxia 

Decrease in cough strength and gag refl ex

Decrease in PO2 

Loss of reserve inspiratory volume 

Decrease in effi cient gas exchange 

Less effective compensatory mechanisms

Decrease in immune abilities

Cardiovascular Decrease in vessel elasticity 

Decrease in lumen diameter due to arteriosclerosis 

Increase in heart size (hypertrophy) 

Decrease in baroreceptor sensitivity 

Decrease in electrical conduction cells

Increase in blood pressure, with increased workload on 

 the heart 

Positional blood pressure changes 

Increased chance of dysrhythmia

Gastrointestinal Decrease in taste and smell abilities

Increase in tooth decay 

Decrease in GI motility 

Decrease in gastric enzyme production 

Decrease in mucous lining GI tract

Decrease in blood fl ow to liver 

Loss of appetite, less caloric intake 

Decrease in mastication ability

Increase in constipation 

Decrease in nutrient uptake 

Increased risk of ulcerative disease 

Decrease in the liver’s detoxifi cation ability

Renal Decrease in number of nephrons 

Decrease in regulatory hormone production 

Decrease in maintaining acid/base balance 

Decrease in bladder tone

Increase in prostate size

Decrease in ability to regulate water in the body 

Decrease in ability to clear metabolic by-products (urea,

 creatinine, and ammonia) and drugs from bloodstream 

Decrease in ability to maintain balance of minerals,

 glucose, and blood pressure 

Decrease in ability to compensate for acidosis or alkalosis 

Urinary incontinence 

Increase in urinary frequency and urgency

Neurological Decrease in hearing and vision

Slowing of refl exes 

Decrease in tactile sensing and proprioception

Decrease in temperature regulation 

Decrease in sleep ability

Decrease in ability to communicate and respond to

 environmental cues 

Increased risk of fall injury 

Decrease in ability to compensate for heat loss or gain

Inability to generate fever in response to infection 

Increase in fatigue

Musculoskeletal Decrease in muscle tone 

Decrease in bone strength

Decrease in endurance and metabolic rate

Increase in fractures

Immune Decrease in skin thickness, blood fl ow, mucosal

 linings, lymphoidal tissue

Decrease in ability to prevent infection
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may take time to elicit specifi c details about 
such complaints.   

  l. Older patients are more likely to be taking an 
array of medications. Some of these medica-
tions may adversely impact others or your pre-
hospital medication. Consult a drug guide if 
you are unsure of possible drug interactions.   

  m. Because of the liver’s decreasing ability as it ages 
to detoxify the blood, a drug that you deliver 
may have a longer half-life than anticipated. For 
example, lidocaine should be delivered in half 
of the usual dose to an older patient to reduce 
the possibility of lidocaine toxicity.   

  n. A loss of musculoskeletal mass and strength 
may result in unusual body stature and pos-
ture. Pad and support necks, backs, and hips 
to help reduce the amount of pain and discom-
fort during procedures such as spinal immobi-
lization and hip stabilization.      

  3. Describe how geriatric pathophysiology affects com-
munications between the patient and caregiver.       

  a. Older patients can have diffi culty understand-
ing you or communicating with you because 
of possible hearing and vision loss. Ask 
patients to wear their hearing aids and glasses 
if they are available. Use clear, simple terms 
when asking questions, and position yourself 
in front of patients so they can see your facial 
expressions, mouth movements, and body lan-
guage clearly as you speak.   

  b. Allow adequate time for the patient to respond 
to your questions. If the patient appears to pause, 
silently count to 10 before  rephrasing your 
query.  Use active listening techniques to ensure 
that your patient’s response provided you with 
accurate information (“Mrs. Smith, I just want 
to confi rm that your abdominal pain began 
sometime last evening; is that correct?”)   

  c. Be especially respectful with your geriatric 
patients. Use formal names (“Mr. Smith”) 
unless the patient corrects you (“You can call 
me Bob”). Whenever possible, speak directly 
with the patient and respect the patient’s 
wishes, even when family is in the room.   

  d. Advance directives to withhold “lifesaving” or 
“heroic” resuscitation efforts may be present. Be 
sure that you fully understand what the legal 
instructions are before deciding upon your 
course of action. Contact medical direction if 
there is any question about the directive.       

 Need to Do 

 The following skills are explained and illustrated in a 
step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:                 

Skill Name

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Verbal 
Communications

63 – DVD N/A

 Connections   

 The American Geriatric Society (AGS), in con-
junction with the National Council of State 
Training Coordinators, developed the Geriatric 
Education for Emergency Medical Services 
course after recognizing the need for continuing 
education in this area. More information on this 
one-day class can be found at  www.gemssite.
com . The AGS website can be found at  www.
americangeriatrics.com . Its mission is to improve 
the health, independence, and quality of life of 
all older people. 1    

 The American Association of Retired Persons 
(AARP) is the country’s leading advocacy group 
for older Americans. Its website contains valu-
able information and resources for the health 
and social welfare of older people. The main 
page can be found at  www.aarp.org .   

 The Eastern Association for the Surgery of Trauma 
(EAST) is a not-for-profi t group organized to fur-
nish leadership and foster advances in the care 
of injured patients. 2  EAST published a “best prac-
tices” document for the surgical management of 
the geriatric trauma patient, which can be found 
at the federal National Guidelines Clearinghouse 
website,  www.guideline.gov/summary/summary.
aspx?ss=15&doc_id=2959&nbr=2185 .     

ᔢ

ᔢ

ᔢ
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 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps. 

Street Secrets

Treat the Patient  In many situations, family 
members may try to “drive” the patient’s decision-
making process in regards to his or her health care. 
When a durable power of attorney exists, this may 
be appropriate; in these situations, try your best to 
inform the patient of the care plan that has been 
already worked out previously. However, if the 
family does not have the legal authority to manage 
the patient’s medical affairs, tread carefully. Assess 
patients’ mental status carefully to fully determine 
if they have the ability to make rational decisions 
about their health care. Keep at least one family 
member involved with the process, even if only as 
an observer. These actions may help reduce any 
question or confusion about what transpired on 
scene that may arise later.   

Medications  Older patients tend to be prescribed 
quite a few medications for a variety of conditions. 
The potential for dangerous drug interactions 
increases when multiple physicians are involved 
in the prescription writing. Keep a drug reference 
guide handy when working; you can quickly look 
up medication interactions and side effects to see 
if they might be related to the patient’s presenting 
signs and symptoms.     

Not Your Grandparent’s Hearing Aid Today’s 
auditory assistive devices are smaller and less 
noticeable than previous models. Look carefully at 
the patient if you suspect a hearing aid may be in 
use.

Mix It Up Patients with fi ve medications or more 
have a higher risk of experiencing adverse drug 
interactions.

The Drug Box

 There are no specifi c drugs related to this chapter 
content.     

 References  
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 Answers   

 Are You Ready?   

  1. Based on the photograph and details provided in the 
opening narrative, there are several key pieces of infor-
mation to remember: The patient’s downtime is sig-
nifi cant, and hypothermia is a serious concern. The 
patient’s own urine may be worsening the drop in core 
temperature, as heat is lost through both conduction 
and evaporation. There may have already been the 
beginning of tissue breakdown in the areas of the body 
being pressed by its weight against the fl oor. Sophie’s 
mental status is also of concern. You will need to 
determine if her confusion is new-onset AMS, chronic, 
or an exacerbation. One clue to factor in is that she 
does live alone. Although that doesn’t necessarily indi-
cate that she has complete mental capacity normally, 
it is less likely that she is confused to the point of 
being unable to live on her own. Your patient is not 
absolutely sure what happened to her. It sounds as 
though she fell, but there may have been a possible 
medical cause for the fall. Sophie also has pain in her 
hip area. This is potentially an ill omen, considering 
the mortality rate from hip fractures in the elderly. In 
addition, the hip pain could be distracting her from 
any spinal cord injury associated with her fall. 
  As you size up the scene and digest this informa-
tion, remember that your basic assumptions of manag-
ing the patient’s airway, breathing, and circulatory 
status come fi rst. Secure her airway as you manually 
control her cervical spine. Determine if she has any 
respiratory distress and provide supplemental oxygen. 
Determine the location, quality, and rate of the pulse 
and control for any life-threatening bleeding. Start 
thinking about extrication; the room appears tight, and 
you will want to move her as soon as possible in order 
to stop the heat loss and conduct a further, more com-
plete examination.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Like many of the geriatric patients you will encounter, 
Sophie has a variety of medical conditions that can 
interplay with each other and could have caused her to 
fall. In considering the signs, symptoms, and physical 
fi ndings, it is interesting to note that your patient is not 
taking any medications related to atrial fi brillation. Is 
the dysrhythmia new? You should ask Sophie about it, 
understanding that she is currently confused and may 
not give you an accurate answer. Also, you can infer 
that she has a history of hypertension—the calcium 
channel blocker (Isoptin) and mild diuretic (HCTZ) 
point to that condition. Yet her blood pressure is bor-
derline hypotensive considering the patient’s weight 
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and age. It is possible that she is dehydrated after being 
on the fl oor. It could also be that the atrial fi brillation 
may be causing cardiac output to drop, causing both a 
blood pressure fall and a change in mental status. Sophie 
is also a diabetic, controlled by self-injection of insulin. 
You will need to rule out hypoglycemia or hyperglyce-
mia as a cause of her AMS. Finally, hypothermia may 
be worsening any or all of these conditions. She is cold 
to the touch but not shivering. What might that imply 
about her core body temperature?      

 Test Yourself   

  1. d 

 Elderly patients often suffer from isolated extremity 
fractures.   

  2. a 

 During aging, microvascular changes affect the elasticity 
of vessels, patency of the lumen, and muscle strength. 
Together, these changes decrease the resilience and abil-
ity of the heart, arteries, and veins to compensate.   

  3. Glaucoma 

 Glaucoma presents with increased intraocular pressure, 
optic disk changes, and visual fi eld loss. The pressure 
leads to damage to the optic nerve. Without early inter-
vention, the vision loss is permanent.   

  4. d 

 Diabetes, renal disease, stroke, blindness, AMIs, and 
aneurysms are examples of the multiple diseases that 
have increased complications from hypertension. Hyper-
tension may affect every organ system.   

  5. d 

 Normal lung aging is a benign process and has little 
impact on exercise tolerance in the elderly. In fact, exer-
cise will strengthen muscles of respiration and increase 
endurance. The factors that promote illness include 
environmental stressors such as smoking, concurrent ill-
ness, childhood infection, and lack of exercise.   

  6. True 

 Signs and symptoms of depression include weight loss, 
insomnia, loss of interest, inability to concentrate, 
fatigue, irritability, hopelessness, feelings of worthless-
ness, thoughts of suicide, and isolation.   

  7. Loss of elastic recoil, ossifi cation of the ribs and joints, 
a decrease in respiratory muscle strength, decreases in 
the pulmonary capillary network, and enlargement of 
the alveoli. 

 Stiffening of the chest wall (from loss of elastic recoil, 
ossifi cation, and decreased muscle strength) results in a 
decrease in compliance and the reduction of respiratory 
capacity. This leads to a decrease in vital capacity, since 
the residual volume increases, even though total lung 
capacity remains the same. Decreases in the pulmonary 
capillary network and enlargement of the alveoli reduce 
the surface area available for gas exchange. These struc-
tural and mechanical changes impair gas exchange, 
resulting in a decrease in PO 2  while pH and PCO 2  
remain fairly constant.   

  8. c 

 The infl uenza virus is a common cause of recurrent 
upper-respiratory infections in the geriatric population.   

  9. Delirium is frequently reversible, whereas dementia is 
more likely to be permanent. 

 Delirium is characterized by changes in level of atten-
tion and cognitive functioning; it is an acute presenta-
tion often seen in hospitalized patients or as the pre-
senting symptom of an underlying medical disease. 
Dementia is the most severe form of cognitive impair-
ment, characterized by a progressive impairment span-
ning memory defi cits and the inability to perform motor 
functions, aphasia, and an inability to identify objects 
or engage in higher-level thought processes. These defi -
cits lead to loss of daily functional ability.   

  10. With age, motility in the GI tract begins to slow. Gastric 
and digestive secretions are reduced. The protective 
layer of mucus that lines the surface of the tract 
decreases. 

 Decreased motility in the GI tract often leads to slower 
gastric emptying and constipation. The reduction in 
 gastric and digestive secretions adversely affects the 
absorption of nutrients, leading to defi cits of important 
substances. The decrease in the mucus layer means that 
the gastrointestinal tract is less protected from acid.   

  11. a 

 As geriatric patients lose collagen and elastin, their 
arteries stiffen, causing an increased workload. The 
heart accommodates the increased workload by enlarg-
ing (hypertrophy).   

  12. Geriatric patients are often unable to produce a fever. 

 Geriatric patients’ bodies are often unable to generate a 
fever. Fever is a benefi cial mechanism that deters bacte-
rial and viral growth, stimulates the immune response, 
and increases phagocytosis.   

  13. Identify obstacles to communication and remedy if pos-
sible (i.e., make sure hearing aids and eyeglasses are 
used, if needed). Position yourself so the person can see 
your face clearly and make eye contact. When possible, 
decrease the noise level at the scene. Use open-ended 
questions to allow the patient to expand upon his or her 
answers. Allow the patient time to respond. It is essen-
tial to obtain the necessary information regarding age, 
present and past medical history, medication informa-
tion, and potential presence of advance directives. 

 Approach geriatric patients anticipating that they are 
neurologically intact, since the majority of elderly do 
not have dementia. Treat all patients with dignity, 
respect, and sensitivity, and remember that older patients 
may have a realistic fear that going to the hospital may 
result in not being able to return home.   

  14. Decubitus 

 Pressure ulcers develop in areas where there is a lack of 
blood fl ow, usually due to pressure preventing adequate 
circulation. These are often over bony prominences such 
as the sacrum, heels, or greater trochanter. Long-term bed 
rest can put chronic pressure on these sites, leading to 
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the formation of decubitus ulcers. Beginning as a red-
dened area, if blood fl ow is not reestablished, progressive 
tissue breakdown happens. Epidermal damage followed 
by dermal damage will continue through the subcutane-
ous tissue and deeper without adequate intervention. 
Pressure ulcers, venous stasis ulcers, and diabetic ulcers 
have different etiologies but can all result in cellulitis, 
osteomyelitis, or gangrene. Interventions include reliev-
ing the pressure at the site, dressing the wound, and pre-
venting or treating infection.   

  15. b 

 Elderly patients are more vulnerable to recurring respi-
ratory infections because the protective ability of the 
lungs to prevent and fi ght infection is decreased by the 
loss of muscle strength in the cough and gag refl exes. 
Additionally, the number of cilia in the lungs is reduced 
in geriatric patients—cilia are responsible for trapping 
and removing foreign particles.   

  16. c 

 Temperature regulation is compromised in the elderly. 
With slowed blood circulation, skin changes, and func-
tional defi cits in thermal regulatory mechanisms, the 
elderly have lost many of the protective responses that 
enable the body to adjust body temperature.   

  17. Gastrointestinal hemorrhage 

 The most common causes of gastrointestinal hemor-
rhage are peptic ulcer disease, gastritis, esophagitis, and 

diverticulitis, all of which have a higher incidence 
in the geriatric population. The signs and symptoms 
 associated with gastrointestinal hemorrhage include 
hematemesis (vomiting bright red blood), coffee ground 
emesis, or melena (black, tarry, bloody stools), with sig-
nifi cant blood loss, syncope, confusion, or shock. Inter-
ventions are based upon patient presentation and degree 
of acuity. Life threats need rapid airway, breathing, and 
circulatory support with transport to the hospital.   

  18. c 

 Abdominal pain and constipation may occur in the 
elderly as saliva, GI motility, and gastric secretions all 
decrease.   

  19. a 

 The patient is likely suffering from an enlarged pros-
tate. You should focus on maintaining the patient’s 
ABCs. Lasix should not be administered, as it may 
complicate his condition. Field catheterization is con-
sidered controversial. The patient needs immediate 
medical attention and should not wait until morning 
to receive treatment.   

  20. d 

 Sudden changes in mental status are often associated 
with delirium. Causes of delirium include hypoxia, 
respiratory distress, myocardial infarctions, metabolic 
disorders, and medication toxicity.                   
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Are You Ready?
 Dispatch sends you on a call to assist the police with 
a hysterical teenager. When you arrive on the scene, 
the police inform you that the victim was physically 
and sexually abused by her stepfather. The stepfather 
is in custody. A female police offi cer is the only per-
son that your patient has been willing to speak with 
up to this point.  

  1. What can you do in this situation that will help 
reassure the patient and help maintain her dignity, 
while allowing you to gather all the information 
that you need and ensure that the patient doesn’t 
have any potentially critical injuries? 

   

  2. What is the focus of the physical examination for 
a patient who may have been sexually abused? 

   

  3. With patients who are potentially victims of sex-
ual abuse, what can you do to help law enforce-
ment with preservation of evidence? 

       

Active Learning

  1. Know Your Resources 

 Contact as many of the following organizations 
that are available in your EMS system as you can. 
Ask them about their expectations of you as a 
paramedic and if there are mandatory reporting 
laws in your area (what is it that is mandatory to 
report, within what time frame do you need to 
make the report, and in what form does the report 
need to be, etc.) related to abuse, neglect, or 
domestic violence:  

  • Child protective services (CPS)   

  • Adult protective services (APS)   

  • Local law enforcement   

     The Abused 
and Neglected  
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  • Local regulatory agencies   

  • Local hospitals    

 Ask representatives from these agencies if they 
have any additional information that may help 
you in the identifi cation and treatment of abused 
and neglected patients.     

 2. Volunteer Opportunity: Abused Patients 

Make an arrangement to spend some time at a 
women’s shelter or with child protective services. 
Observe how case workers and investigators 
engage with their clients. Ask the professionals 
how paramedics can best handle these diffi cult 
cases. 

You Are There: Reality-Based Cases  
 Case 1 

 As you arrive on scene, you see EMTs ventilating 
5-year-old Trina Wilkinson with a bag-mask device. As 
you approach, one of the EMTs tells you that when 
they arrived Trina was lying prone in bed next to a 
basin full of emesis. She was completely unresponsive 
and was not breathing. Because the address was famil-
iar, you had looked up a history en route to the call. 
You are shocked to discover that EMS had responded 
to that address 15 times in the past year. Each time it 
was for Trina.   

  1. Based upon the initial report from the EMT crew, 
how would you describe Trina’s acuity? 

   

  2. What is your priority for treatment? 

   

  3. What additional information do you need in order 
to develop a treatment plan? 

 While you examine the patient, your partner fi nds 
the patient’s mother and asks her about the patient’s 
history of the present illness. The mother states that 
Trina has some sort of undiagnosed blood disorder; she 
has bleeding problems, and she has diffi culty eating. 
She was complaining of stomach pain this morning, 
and about half an hour ago, she started to have diffi -
culty breathing. She has had no fever, and other than 
her chronic conditions she has been doing fairly well. 
Trina takes a number of medications, and the mother 
points to a dresser drawer full of liquid medications 
and syringes and feeding tubes to administer them. 

 When you hear of this, you are surprised because 
you noticed pill fragments in the emesis. You ask one 
of the EMTs to put the emesis basin in a paper bag 
and bring it to the ambulance. You take the opportu-
nity to ask Trina’s mother about the possibility of Trina 
getting into any medications and ingesting them. Her 
mother informs you that it is impossible for Trina to 
get into the medicine cabinet because it has a safety 
lock on it. She claims that, even if she got into the 
cabinet, all the medications are in childproof bottles 
and Trina is too weak to open them.   

  4. Do you have any concerns in addition to the 
patient’s condition at this point? If so, how will 
you address them? 

 Trina remains unresponsive and apneic. She has a 
scant amount of emesis in her airway and what appear 
to be a few additional pill fragments. You suction the 
oropharynx, and she appears to have an open and now 
 patent airway. The patient has a delayed capillary refi ll. 
A comparison of central and peripheral pulses yields no 
signifi cant differences, and the patient shows a sinus 
bradycardia on the ECG. Trina’s blood pressure was 
90/40 and her oxygen saturation was initially 72% on 
room air. Now that the EMTs have been ventilating her, 
she has a saturation of 94% on 100% oxygen, and her 
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heart rate is 70. Her temperature is 98 degrees, ETCO 2  is 
36 mm Hg, and blood glucose level is 86 mg/dL. You 
auscultate faint rhonchi in her bilateral upper lung fi elds, 
but the rest of the secondary survey is unremarkable.   

  5. What is a likely cause for the rhonchi that you 
discovered when you auscultated Trina’s lungs? 

 

 

   

  6. What is your plan of action at this point? 

  

 

  

 You manage Trina’s airway and transport to a pedi-
atric critical care facility, where you inform the  physician 
and a child protective services (CPS) representative about 
the inconsistencies in the mother’s story.   Shortly after-
wards a detective arrives and questions you about the 
call and what you saw and heard. You tell the detective 
all that you know, and he takes the container from your 
suction machine and places it in an evidence bag.   

  7. In regard to your documentation of this case, how 
should you proceed? 

 

 

 

 Three weeks later you are reading the paper 
before work and you see a story about Trina and her 
mother. Her mother is being charged with aggravated 
child abuse and organized fraud for purposefully 

exaggerating or inducing chronic illnesses in her 
daughter.   When you show up at work that day, you 
are met by your supervisor who delivers a subpoena 
for you to give a deposition in Trina’s case.   

  8. What is the clinical term for the type of abuse with 
which Trina’s mother is being charged? 

      

Test Yourself

  1. You are called to a local elementary school by the 
school nurse. In her offi ce you fi nd a small child 
who appears to be scared and is holding his left 
arm. The school nurse tells you that she has noticed 
several injuries to the patient, and he has a history 
of multiple broken bones. The nurse has been 
unable to contact the child’s parents. When ques-
tioning the child, which of the following responses 
should most raise your suspicion of abuse?  

  a. “My mom tells me I have brittle bones.”   

  b. “I have hemophilia.”   

  c. “I fall down a lot and hurt myself.”   

  d. “My parents are rich.”      

  2. You are called to the scene of a domestic violence 
incident. What is the most important action you 
can take prior to your arrival on the scene? 

   

  3. What is the order of the phases in the cycle of 
domestic violence? 

   

  4. What are some physical signs that are consistent 
with child abuse? 

   

  5. What clues in a child’s behavior may indicate an 
abusive situation?  

  a. Aggressive behavior in children under 6 years 
of age   

  b. Children avoiding physical contact with any 
adult   

  c. Passive behavior in children over 6 years of age   

  d. Children who look to parents for reassurance      
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  6. Individuals who were abused as children have a high 
risk of entering abusive relationships as adults.  

 True   

 False      

  7. How should you handle a situation where an 
abused spouse refuses transport? 

   

  8. In addition to maintaining their physical health, 
what factors should be taken into account with 
sexual assault patients? 

   

  9. You respond to the local quick stop for a “victim 
of violence” where you fi nd a 36-year-old female 
with torn clothing and multiple bruises. Your 
patient is obviously injured and appears scared. 
She is requesting transport to a hospital on the 
other side of town for treatment. In assessing this 
patient, which action would  not  be appropriate?  

  a. Nonjudgmental questioning   

  b. Reminding the victim that assault is a crime   

  c. Asking the victim why she didn’t leave sooner   

  d. Supportive care      

  10. You respond to the local nursing home for an 
elderly patient. Upon evaluating your patient you 
learn that she is upset that someone is “stealing” 
her money. The nursing home staff believes that 
the patient is paranoid and is suffering from a psy-
chiatric disorder. What is likely the source of this 
patient’s paranoia?  

  a. Physical abuse   

  b. Financial exploitation   

  c. Sexual abuse   

  d. Emotional abuse      

  11. A pattern of behavior that impairs the victim’s 
sense of self-worth is an example of 
abuse.   

  12. Which of the following is a sign of neglect?  

  a. History of multiple broken bones   

  b. Untidy home   

  c. Bruises in various stages of healing   

  d. Inattention to a child’s emotional needs      

  13. When treating the victim of an alleged sexual 
assault, how should potential evidence at the 
scene be handled? 

   

  14. You are called to the high school dance for a sick 
student. Upon arrival you are directed to a 16-year-
old male who appears to be upset. A bystander 
tells you that he believes the 16-year-old was 
raped. You take him to your ambulance for privacy 
during your assessment and questioning. He states 
that “it hurts” and is requesting to use the bath-
room prior to transport. How would you handle 
this situation?  

  a. Allow the patient to use the restroom.   

  b. Have the patient change into scrubs after using 
the restroom.   

  c. Accompany the patient to the restroom and 
encourage him not to remove clothing.   

  d. Do not allow the patient to use the restroom.      

  15. You are called to the local grocery store to assist 
the police. You are directed to the break room 
where you see an infant in a car seat. The infant 
does not appear to be injured but is inappropri-
ately dressed for the weather. A store worker tells 
you that she found the baby left in a cart near the 
entrance to the store more than 2 hours ago. What 
is your suspicion?  

  a. The infant’s mother is teaching the infant a 
lesson for misbehaving.   

  b. The infant has been abused and left for some-
one to fi nd.   

  c. The infant’s mother likely forgot about the 
infant.   

  d. The infant has been neglected and aban-
doned.        

Need to Know

 The following represent the Key Objectives of Chap-

ter 45:  
  1. Identify safety issues for paramedics to address 

while caring for victims of abuse or neglect. 

 The safety of the paramedic always needs to be a 
primary focus of any call. In the case of a call for 
an abuse or neglect victim, paramedics should 
approach the scene as they would the scene of a 
violent crime (abuse cases frequently involve 
 violent crime). When dispatched to a call for abuse 
or neglect, you should ensure that law enforce-
ment personnel are responding and, if not, request 
that they respond. If there is any indication that the 
scene is not safe for whatever reason, wait for the 
police to determine that the situation is safe prior 
to entering.   
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  2. Defi ne the major types of child maltreatment. 

Neglect  is the failure to provide for a child’s basic 
needs. Neglect can be physical, emotional, or med-
ical in nature.  Physical abuse  occurs when the 
child suffers a physical injury at the hands of his 
or her caregiver.  Emotional abuse  is a pattern of 
behavior that impairs a child’s emotional develop-
ment or sense of self-worth.  Sexual abuse  includes 
physical acts such as fondling, genital or oral stim-
ulation, intercourse, or sodomy as well as non-
physical acts such as indecent exposure or obscene 
phone calls.  Sexual exploitation  forces a child to 
engage in prostitution or pornography.   

  3. Describe fi ndings in the history and physical 
examination that can be suggestive of child 
abuse. 

 The most consistent fi nding of abuse is a history 
that does not match the clinical examination. 
Examples of histories that may indicate abuse 
include:  

 • The details of the history change over time.   

 • The mechanism doesn’t match the injury.   

 • The child is not developmentally capable of 
sustaining injuries resulting from the mecha-
nism that the parents claim.    

  Examples of indications of abuse on physical 
examination include:  

 • Bruising with a characteristic pattern (belt 
buckle mark, hand mark, etc.)   

 • A physical examination that doesn’t match the 
history   

 • Burns of the perineum   

 • Signifi cant injuries ascribed to minor trauma      

  4. Describe the role of the paramedic in the evalua-
tion and treatment of the abused child. 

 EMS providers are among the few people who see 
patients in the home setting. They must constantly 
be aware of their surroundings and maintain a 
high index of suspicion when the possibility of 
abuse exists. 
  Responsibilities of the paramedic related to 
abuse and neglect are:  

 • Observe the interactions between the parent 
and the child.   

 • Determine if the child is living in an environ-
ment that is safe and capable of meeting his 
or her basic needs.   

 • Examine whether the injuries that the child 
has sustained are consistent with the parents’ 
story of the mechanism of injury.   

 • Notify any agencies (police, child protective 
services, etc.) to whom you are required by 
law to report possible abuse or neglect.   

 • Document  objectively  all your observations on 
your prehospital report and on any suspected 
abuse or neglect paperwork. Documentation 
should not include your personal feelings or 
thoughts.      

  5. Describe the patterns associated with domestic 
violence. 

 Domestic violence (DV) (also known as intimate 
partner violence [IPV]) is a pattern of assaultive 
and coercive behaviors, including physical, sexual, 
and psychological attacks, as well as economic 
coercion, that adults or adolescents use against 
their intimate partners. 1  The concept of the “cycle 
of violence” states that domestic violence occurs 
in three phases (tension-building, crisis, honey-
moon) that, if unbroken, will continue to repeat 
themselves and increase in frequency and severity. 
  The single most prevalent factor infl uencing 
whether a person becomes a victim of abuse or an 
abuser is whether a person witnessed or was the 
victim of abuse or neglect as a child.   

  6. Describe how to approach a domestic violence 
scene. 

 When interacting with patients and potential per-
petrators, maintain a professional and nonjudg-
mental attitude, and keep your safety and the 
safety of your partner as the main priority.   

  7. Defi ne the different types of elder abuse.     

Neglect and physical, sexual, or emotional  abuse 
of an elderly person involves issues similar to 
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those involving children.  Financial and material 
exploitation  is defi ned as illegally or improperly 
using an elder’s funds, property, or assets.  Aban-
donment  is desertion of an elderly person by an 
individual who has physical custody of the elder 
or who has assumed responsibility for providing 
care to the elder.  Self-neglect  describes behaviors 
of a competent elderly person that threaten his or 
her own health or safety.   

  8. Identify characteristics of elders who are at risk 
for abuse or neglect. 

 Elders with multiple medical problems, cognitive 
impairment, or dementia or who are socially iso-
lated or fi nancially dependent on their caregivers 
are at risk for abuse or neglect.   

  9. List factors that indicate the potential for elder 
abuse or neglect. 

 Several scene fi ndings warrant suspicion of elder 
abuse or neglect. A history of the injury or illness 
that is inconsistent with injuries, delay in seeking 
care, recurrent calls for untreated medical condi-
tions, 2  an unclean or unsafe living environment, 
or a caretaker who does not permit a patient to 
answer your questions are red fl ag warnings of 
possible abuse. Physical fi ndings may include 
dehydration; malnutrition; unwashed, soiled, 
worn, or bloody clothing; evidence that the 
patient has been lying in urine or stool; and 
unusual injury patterns.   

  10. Describe assessment and management techniques 
for the sexual assault victim. 

 When interacting with a victim of a sexual assault, 
the paramedic should maintain nonjudgmental, 
supportive, kind, compassionate, and professional 
behavior. If at all possible, the paramedic examin-
ing the patient should be the same sex as the vic-
tim. Do everything possible to maintain the assault 
victim’s dignity. Identify and manage any trauma 
that needs to be treated. 
  Attempt to preserve any evidence by not 
allowing the patient to drink, brush teeth, shower, 
defecate, or urinate. Do not allow the victim to 
change clothes. Any evidence that is removed 
from the victim needs to be transported to the 
hospital in a paper bag ( not  plastic bags— plastic 
bags may destroy biological evidence ). Notify 
local law enforcement if mandatory reporting 
exists in your area or if the patient requests you 
to do so. Document your fi ndings in an objective 
manner free of personal bias or opinion. Avoid 
the term “alleged sexual assault,” which carries 
a nega tive connotation; “sexual assault by  history” 
is preferred.      

 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:           

Skill Name

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Secondary 
Survey

33 – 
Appendix A 
and DVD

33 – Chapter 14 
and DVD

Verbal 
Communications

63 – DVD N/A

Documentation 64 – DVD N/A

 Connections   

 Chapter 9, Safety and Scene Size-Up, in the 
textbook includes information on paramedic 
safety when caring for the victim of assault or 
domestic violence.   

 Chapter 10, Therapeutic Communications and 
History Taking, in the textbook describes how 
to interview victims of abuse and/or neglect.   

 Chapter 17, Documentation and Communica-
tion, in the textbook describes appropriate 
 documentation for victims of assault or abuse.   

 Chapter 33, Infectious and Communicable 
 Diseases, in the textbook includes information 
on potential sexually transmitted diseases 
(STDs) associated with sexual assault.   

 Chapter 44, Geriatric Patients, in the textbook 
provides additional information on geriatric 
patients, elder abuse, and neglect.   

 Chapter 52, Teamwork and Operational  Interface, 
in the textbook outlines how to work in a crime 
scene and preserve evidence.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Safety First  Maintain a heightened sense of 
awareness when working on scenes involving 
potential abuse, neglect, or domestic violence. 
People who perform these acts have the potential 
for displaying unpredictable and potentially very 
dangerous behavior. Your safety and the safety of 
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the victim should be your primary focus. Always 
err on the side of caution, and request the assis-
tance of law enforcement before you even get on 
scene if you believe that the scene may present 
any possibility for danger.   

Need for Empathy  Victims of abuse are frequently 
frightened and humiliated by what has happened 
to them. Always treat these people with respect, 
empathy, and professionalism. Treat the victim of 
abuse as you would treat someone that you love 
if they were abused.     

The Drug Box

 There are no specifi c drugs associated with this chap-
ter.     
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 Answers   

 Are You Ready?   

  1. If the patient will interact with a female police offi cer, 
the offi cer should be allowed to remain with the patient. 
If your crew is all male, consider requesting that a 
female paramedic also respond, if there is no indication 
that the patient is suffering from any potentially serious 
injuries and the request would not take an excessive 
period of time. If there are no available female paramedics 
nearby, request that the female police offi cer assist you 
with gathering a history and stay with you while you 
perform your physical examination.   

  2. Your physical examination should focus on identifying 
any physical trauma outside the pelvic region that may 
require immediate intervention. In general, examination 
of the genitalia and perineum is not necessary in the 
fi eld unless the patient complains of severe pain or sig-
nifi cant bleeding.   

  3. Do not allow the patient to drink, brush teeth, shower, 
defecate, urinate, or change clothes (the clothing should 
be handled as little as possible). Any evidence collected 
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on the scene (e.g., the victim’s clothing, condoms, tam-
pons, and towels) needs to be turned over to law enforce-
ment or transported to the hospital in paper bags.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Trina is unconscious, unresponsive, and is not breath-
ing, any one of which would distinguish her as a critical 
patient.   

  2. The use of the bag-mask at least indicates that the 
patient is in ventilatory failure. You must rapidly reas-
sess the patient to confi rm her unstable condition.   

  3. What is the history leading up to the patient’s current 
presentation? What additional signs and symptoms 
does Trina present with? A complete SAMPLE history 
would be benefi cial (the mnemonic AEIOU-TIPS may 
be helpful in determining the cause of the ALOC). Com-
plete primary and secondary surveys including a full 
set of vital signs, oxygen saturation, ECG, end-tidal CO 2
reading, and temperature are needed. Because the 
patient has an altered level of consciousness, it is 
appropriate to evaluate the patient’s blood sugar.   

  4. The inconsistency in the mother’s story about the pos-
sibility of Trina getting into other medications than 
her own and possibly ingesting them, and the pres-
ence of what you believe are pill fragments in the 
emesis, are concerns. Coupled with an unexplained 
presentation of ALOC and apnea, these observations 
should raise a few red fl ags. Your priority is to manage 
the patient and to maintain objective and professional 
behavior. Avoid the assertion of any personal biases 
based on your feelings about the situation. Once you 
arrive at the hospital, you can relay your concerns to 
the physician in charge of the patient’s care. Have the 
police offi cer accompany you to the hospital, and at 
the appropriate time, convey your concerns about the 
inconsistency to her as well.   

  5. The basin full of emesis, the emesis in her airway, the 
patient’s unresponsiveness, and a history of diffi culty 
swallowing all point to possible aspiration of emesis. 
There is always the possibility of a respiratory infec-
tion, but Trina lacks signs and symptoms that are typ-
ically associated with a respiratory infection, and the 
likelihood of aspiration is a much more plausible 
 explanation.   

  6. Because of the patient’s level of consciousness and the 
fact that she may have already aspirated, attempt to 
isolate the trachea with endotracheal intubation. An 
endotracheal tube will provide a direct means of suc-
tioning any emesis that she may have already aspirated, 
as well as provide a patent airway. IV access in a 
peripheral vein is appropriate and will allow for fl uid 
and medication administration. The patient needs to be 
transported emergently to a receiving facility capable of 
caring for a critical pediatric patient.   

  7. Documentation of any situation pertaining to patient 
care and observations that you make should be factual, 
objective, succinct, and nonjudgmental.   
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  8. The clinical term for the type of abuse that Trina’s 
mother is being charged with is  Münchausen syndrome 
by proxy  (MSBP). This term is applied when an adult, 
usually the mother, presents a false history to the physi-
cian regarding a child who is not suffering from any of 
the fabricated symptoms. This history causes the physi-
cian to perform unnecessary diagnostic procedures that 
do not result in any specifi c diagnosis. In 2002, a new 
 terminology,  pediatric condition falsifi cation  (PCF), was 
suggested by the American Professional Society on the 
Abuse of Children (APSAC).      

 Test Yourself   

  1. c 

 In cases of child abuse, the child will commonly lie to 
cover up how the actual injuries occurred for fear of 
retribution. A history of broken bones and inconsistency 
in stories or injury patterns are also consistent with 
abuse. Children will generally not come out and accuse 
their abusers.   

  2. The most important action is to ensure that the police 
respond. 

 Scene safety and personal safety are paramount in any 
call related to intentional injuries or violence. If it is 
known from dispatch information that the scene is one 
of domestic violence, law enforcement personnel should 
be summoned, and the EMS crew should not enter the 
scene until it has been secured.   

  3. The phases in order are tension-building phase, crisis 
phase, and honeymoon phase. 

 Phase 1 is a tension-building phase. Arguing and an 
increase in verbal or minor physical abuse occur during 
this phase, along with a breakdown of communication. 
Often, the victim will feel the need to keep things calm. 
Phase 2, the crisis phase, involves the actual battering 
episode. Phase 3 is often described as the honeymoon 
phase, where denial and then apologies occur. The 
assailant may deny that the abuse took place or down-
play the seriousness of the event; he or she may blame 
drugs or alcohol as the reason for the assault. The 
abuser may then become contrite, apologetic, and state 
that it will never happen again.   

  4. Strong indicators of physical abuse include: bruises in 
unusual locations, bruises in nonambulatory infants, 
bruises with a characteristic pattern (belt mark, hand 
mark, loop mark), cluster of bruises or bruises of varying 
age, burns in a stocking-glove pattern, burns of the 
perineum, femur fracture in a nonambulatory child, and 
signifi cant injury ascribed to minor trauma. 

 Identifying abuse and neglect can be diffi cult at times, 
but maintaining a high degree of suspicion for the pres-
ence of abuse can prevent a child from suffering further 
harm or even death. A careful history should be taken 
from the parent as well as from the child (if the child 
is able to give a history).   

  5. b 

 Child abuse or neglect should be considered when a 
child exhibits any of the following behaviors: exces-

sively passive behavior, especially in children under 
the age of 6; excessively aggressive behavior, espe-
cially in children over the age of 6; children who cry 
hopelessly during treatment, or children who cry very 
little, even with painful procedures; children who 
do not mind if their parents or caregivers leave the 
room; children who do not look to the parents or care-
givers for reassurance; children who are wary of any 
physical contact; children who appear extremely 
apprehensive; and children who are constantly on the 
alert for danger.   

  6. True 

 Adults who experienced childhood physical abuse are 
at risk of being involved in an abusive relationship dur-
ing adulthood. Similarly, neglected children are at an 
increased risk of becoming violent as adults. Certain 
personality traits may be seen in either the abuser or the 
victim. These include low self-esteem; intense need for 
love or affection; uncontrolled temper, jealousy, and 
insecurity; and an unrealistic expectation of a relation-
ship.   

  7. Because the victim is an adult, it is important to respect 
the victim’s fi nal decision to refuse transport. In addi-
tion many EMS systems provide information on safety 
planning, community resources, and shelter or hotline 
numbers to patients who elect not to be transported. 
This information should be relayed to the patient in 
private; any written information should be on a small, 
easily concealed card. 

 Only the patient can assess the risks of leaving the 
abuser at the current time. The most dangerous time for 
a victim of intimate partner violence is the time frame 
after the victim has left the relationship. No police sys-
tem or social service system can fully guarantee an 
individual’s safety.   

  8. The paramedic should take an active role in emotional 
support. 

 A nonjudgmental, supportive attitude is essential; tact, 
kindness, and a compassionate manner will help ease 
the victim’s distress. Move the patient to a private area 
before obtaining a history or performing a physical exam, 
and provide a blanket or sheet to cover the victim if 
needed. A paramedic of the same sex as the victim 
should attend to the patient if possible.   

  9. c 

 Being nonjudgmental and providing supportive care 
may be the best treatment that a paramedic can provide 
to an abused patient. Reminding the victim that assault 
is a crime may be a way to convince the victim that 
what she is experiencing is “not okay.” Asking the vic-
tim why she did not leave sooner judges the patient and 
minimizes the situation.   

  10. b 

 Financial and material exploitation is defi ned as ille-
gally or improperly using an elder’s funds, property, or 
assets. Examples include theft of Social Security checks, 
embezzlement, or the use of threats to enforce signing 
or changing legal documents.   
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  11. Emotional 

 Emotional abuse can be defi ned as any pattern of behav-
iors that impairs the victim’s emotional development or 
sense of self-worth.   

  12. d 

 Neglect is defi ned as failure to provide for a child’s basic 
needs. Examples of neglect may include: physical 
neglect (failure to provide food, shelter, or appropriate 
supervision); emotional neglect (inattention to a child’s 
emotional needs, failure to provide basic  emotional sup-
port); medical neglect (failure to provide medical or 
mental health treatment); and educational neglect (fail-
ure to educate a child or attend to special education 
needs).   

  13. Disturb the crime scene as little as possible, especially 
prior to the arrival of law enforcement. Do not allow the 
patient to drink, brush teeth, shower, defecate, or urinate. 
The victim should not change clothes, and clothing 
should be handled as little as possible. If evidence needs 
to be transported to the hospital (e.g., the victim’s original 
clothing, condoms, tampons, towels), paper bags, not 
plastic bags, should be used. 

 Regardless of the patient’s decision to fi le a police report 
or to pursue charges, and regardless of law enforcement’s 

decision to request a forensic examination, hospital or 
clinic personnel should evaluate all sexual assault 
patients. Specially trained sexual assault nurse examin-
ers may be used in certain areas of the country. All 
victims should be examined and treated for any trau-
matic injuries. It is important to transport these patients 
so that they may be treated prophylactically for sexually 
transmitted diseases and for pregnancy, if needed.   

  14. d 

 Victims of sexual assault should not be allowed to 
remove clothing, change clothing, brush their teeth, 
shower, or use the restroom as evidence of the assault 
may be lost. If the victim wishes to remove clothing, it 
should be placed in a paper bag.   

  15. d 

 The fact that the infant has been alone at the store for 
more than 2 hours rules out a forgetful parent. The fact 
that the infant is not appropriately dressed for the 
weather and was left abandoned in the parking lot indi-
cates neglect. The infant is likely not “being taught a 
lesson for misbehaving” due to the infant’s age.                   
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     Patients with Special 

Challenges  

Are You Ready?
 The police are on the scene of a “violent patient” 
and have requested your assistance in transporting 
the patient. You arrive at a hotel to fi nd several offi -
cers confronting a young male who is standing in a 
corner at the end of a hallway. Hotel employees 
found the patient wandering around in the hallway, 
appearing agitated and upset. The manager and secu-
rity guard tried to talk to the patient, but he screamed 
and ran down the hallway. The patient then tried to 
bite and scratch the guard when he attempted to take 
custody. 

 You size up the patient. He is standing, but not 
looking directly at the offi cers or you. He has his 
hands on his head, pulling on a cap and rocking 
slightly back and forth. He appears to be breathing fast 
and is pale.  

  1. Based upon the description of the events, will this 
patient require physical restraint immediately? 

   

  2. What other actions should you consider before 
physically engaging the patient? 

       

 As you discuss your options with the police offi cers, 
more security guards come down the hallway. A 
woman is with them; she is introduced to you as the 
patient’s mother. She quickly tells you that the 
patient is autistic. The family is staying at the hotel, 
and somehow he left the room without being noticed. 
She called hotel security after searching the hotel for 
about 20 minutes, and they escorted her to the 
scene.   

  3. What will be your next steps in managing this 
situation? 
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Active Learning

   1.  Life Spent Looking Up 

 This exercise will take a few hours to complete, 
so plan accordingly. If possible, borrow a wheel-
chair for a day. Adopt a mind-set in which you 
cannot use your legs for any reason. Try to navi-
gate through an environment for at least 1 hour. 
You might try one or more of the following exam-
ples:  

  a. Try to move around your home or apartment. 
Perform the following tasks: Prepare lunch. 
Pretend to use the bathroom. Move from the 
chair to your bed and back again.   

  b. Go to a shopping mall. Get in and out of a car. 
Try on a shirt or blouse at a clothing store. 
Speak to a clerk at a checkout counter. Locate 
the elevator and use it to move from one fl oor 
to the next. Move through the mall. Order a 
meal at a restaurant or food court.   

  c. Try food shopping at a market. Try to reach 
items above and below your height. Retrieve one 
or more items from a freezer. Balance a shopping 
basket while moving through the store.    

 Afterward, refl ect on these questions: Were you 
able to complete the tasks in the time it normally 
takes? Did it become more diffi cult to complete the 
tasks? Why? If you went out in public, how do you 
think you were perceived? How did you feel as 
you tried to complete the tasks? 
  If you performed this exercise correctly, you 
may have been very tired and sore at the end of 
the hour. What lessons did you learn that you 
could apply to your EMS practice when dealing 
with patients with physical disabilities? 
  Alternatively, you can perform this exercise 
even without a wheelchair. Simply adopt a sitting 
posture when attempting to perform each of the 
tasks. Do not use your legs if at all possible. What 
did you learn?   

   2.  Volunteer Opportunity: Cancer Care 

 Arrange to observe patient care in an oncology 
unit at a hospital or in the home setting with a 
hospice nurse. If possible, participate in the care 
of the patient, including any medication adminis-
tration and any type of patient moving.     

You Are There: Reality-Based Cases  
   Case 1 

 You are on the scene of a young boy in acute respira-
tory distress. The mother reports that the 3-year-old 

began having trouble breathing earlier in the day. He 
has had bouts of respiratory distress during the past 
3 months; the pediatrician prescribed albuterol as nec-
essary for probable asthma. In the past 2 days the 
boy began complaining of fever, cough, and general 
fatigue. 

 As you begin your assessment, you note that the 
boy is supine in his bed, with pillows propping up 
his head and shoulders. He is pale and diaphoretic 
and takes shallow breaths. His radial pulse is weak 
and rapid. He appears listless and does not cry as you 
begin your assessment.   

  1. What are your next steps? 

   

  2. What key pieces of information do you need to 
know right away? 

 You have quickly completed your primary sur-
vey and are now conducting a secondary survey. 
The mother states that there is no other medical 
 history and that there are no other medications 
other than the inhaler. She has given him four or 
fi ve treatments since this morning, when the breathing 
trouble began. She also gave him one adult Tylenol 
tablet this morning, and another just before she 
called  9-1-1. She denies that the child has allergies 
to any medicine, and the last oral intake was this 
morning, when he had a few sips of soup broth. He 
has had very little to eat or drink since yesterday 
afternoon. 

 Your physical examination yields the following 
fi ndings:  

  • He is very warm to the touch, with dry skin.   
  • There is no stridor or accessory muscle use.   
  • Breath sounds are clear and diminished in both 

lower fi elds.   
  • No unusual heart tones are evident.   
  • The ECG shows a sinus tachycardia, without 

ectopy.   
  • SpO 2  is 85% on high-fl ow oxygen via non-

 rebreather mask.   
  • ETCO 2  is 54 mm Hg.   
  • Neck veins are fl at.   
  • The abdomen is soft and nontender.   
  • All four extremities are fl accid. He responds 

to your simple command of lifting an arm but 
only squeezes your fi ngers weakly.      
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  3. Based on this information, what would you try to 
do next? 

   

  4. List conditions that could be causing this patient’s 
presenting signs and symptoms. 

 Ventilating the patient improves both his oxygen 
saturation and carbon dioxide levels signifi cantly. The 
patient appears to be more alert, blinking his eyes and 
trying to raise his hands to push the mask away. You 
are able to maintain a good mask seal, and with sooth-
ing, continuous encouragement, you continue to assist 
the patient’s respirations en route to the hospital. 

 The patient is admitted to the pediatric ICU for 
2 days before being moved to a med-surgery fl oor. A 
pediatric neurologist follows the case for a possible 
diagnosis of Duchenne’s dystrophy.   

  5. Review Duchenne’s dystrophy in chapter 46 in the 
textbook as well as doing a bit of research on the 
most common of all muscular dystrophies. Did the 
presenting signs and symptoms relate to this diag-
nosis? How closely are the signs related to other 
differential diagnoses that you suspected?      

Test Yourself

  1. Your blind patient has agreed to accept treatment 
and transportation. She is well enough to walk to 
the ambulance with aid. How should you guide 
her?  

  a. Stay out of her way and announce obstacles as 
they appear.   

  b. Stand behind her and gently guide her in the 
direction that she should travel.   

  c. Place her hand in the crook of your arm and 
walk beside her.   

  d. Grip her arm just above the elbow and slowly 
lead her to the ambulance.      

  2. When transporting a paralyzed patient with a tra-
cheostomy, it is important to  

  a. transport the patient in the supine position.   

  b. have suction equipment readily available.   

  c. realize that the patient is accustomed to med-
ical procedures.   

  d. transport the patient in Fowler’s position.      

  3. You are called to the home of an elderly, deaf 
male. His granddaughter tells you that he does not 
know sign language and cannot read or write. How 
might you attempt to communicate with this 
patient? 

   

  4. Shortness of breath is common in obese patients 
and should be considered less concerning than 
dyspnea in patients who are physically fi t.  

 True   

 False      

  5. You are treating an autistic child in respiratory 
distress. The child becomes extremely agitated 
when you try to touch her. Her father explains that 
she is hypersensitive and asks if you can take her 
to the hospital without touching her. You should  

  a. suggest that the father transport the child in 
his own vehicle.   

  b. refrain from touching the child and transport 
emergently.   

  c. ask if there is a favorite toy or blanket that can 
be used to calm the child during your physical 
assessment.   

  d. help the father understand the seriousness of 
the child’s symptoms and the need for a phys-
ical evaluation, and then restrain the patient.      

  6. A man with Down syndrome was attempting to sit 
in a chair but slipped from the seat and fell to the 
ground. Immediately afterward, he began com-
plaining of intense back and leg pain. You should 
suspect  

  a. a fractured pelvis.   

  b. a bruised coccyx.   

  c. a spinal compression injury.   

  d. a traumatic CNS injury.      

  7. Your patient has a severe stutter. He is becoming 
increasingly frustrated as he attempts to commu-
nicate his complaints to you. How might you help 
this patient?  

  a. Whenever possible fi nish his sentences for 
him.   

  b. Offer him the use of a pencil and paper.   

  c. Tell him that communication is not necessary, 
and proceed with the physical exam.   

  d. Ask questions that only require yes or no 
responses.      



586 Part 5 Special Populations

  8.  patients are paralyzed from the 
waist down.   

  9. Very few patients with developmental or cognitive 
disabilities are able to understand you when you 
speak to them.  

 True   

 False      

  10. You arrive at the home of a patient who has not 
been taking his antipsychotic medication. His wife 
and children are present. When you attempt to 
approach him, he picks up a baseball bat and 
begins swinging it in the air. At this point, you 
should  

  a. ask the patient whether he is having any sui-
cidal or violent thoughts.   

  b. leave the house with the wife and children 
and contact law enforcement.   

  c. attempt to take the bat from the man and place 
him in restraints.   

  d. calmly ask the patient to put down the bat and 
explain that you are here to help.      

  11. Urine, blood, vomit, and sputum from cancer 
patients may contain chemotherapy medications.  

 True   

 False      

  12. While performing a physical exam on a patient 
with a burned hand, you notice a discolored sore 
approximately 1 inch in diameter on the patient’s 
forearm. When you ask him about it, he says that 
he noticed it a few months ago, but it has not yet 
healed. You should  

  a. gently clean and bandage the sore, and recom-
mend a topical application of vitamin E.   

  b. suggest that the patient should ask his doctor 
for an oral antibiotic medication.   

  c. treat the sore with antibiotic ointment and 
apply sterile bandaging.   

  d. recommend that the patient should visit his 
doctor for an examination of the sore.      

  13. What are some of the causes of glaucoma? 

   

  14. Which of the following signs and symptoms are 
characteristic of cystic fi brosis?  

  a. Wheezing, coughing with phlegm, and large 
appetite with poor weight gain   

  b. Fever, headache, weakness, and muscle tender-
ness and spasms   

  c. Endocrine disturbances, cataracts, and pro-
longed muscle spasms in the fi ngers and facial 
muscles   

  d. Constipation, muscle weakness, slurred speech, 
and fatigue      

  15. You were called for a 4-year-old patient when his 
parents became increasingly concerned about his 
unusual behavior. The child is crying and occa-
sionally tugs on his ears. He does not seem to 
mind being touched, but will not respond to your 
questions or to his parents. The parents assure you 
that he is ordinarily very verbal and outgoing. 
Other than irritability and a slightly elevated tem-
perature, the child exhibits no signs of illness or 
injury. You should suspect that  

  a. the child may be suffering from trauma-
induced aphasia.   

  b. the child may have a learning disability.   

  c. the child may have a middle ear infection.   

  d. the child may suffer from a congenital hearing 
defect.        

Need to Know

 The following represent the Key Objectives of Chap-
ter 46:  

  1. Adjust your assessment and management approach 
for patients with physical impairments.     
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 Review the information in Chapter 44, Geriatric 
Patients, in the textbook about hearing and visual 
impairment issues. Regardless of the patient’s 
age, your ability to communicate with someone 
who has diffi culty hearing or seeing you will be 
 hampered. Remember the basics of communica-
tion: work with the impairment, not against it. 
Shouting at a hearing-impaired patient, for exam-
ple, will likely not help. However, speaking in a 
slightly lower pitch and maintaining your body 
position in clear view of the patient’s sight may 
make it easier for the patient to understand you. 
Similarly, for a poorly sighted patient try to 
locate the eyeglasses, and use your hands and 
body to guide the patient’s movements when 
necessary. 
  Use active listening techniques for patients 
with speech impairments such as dysarthria or 
aphasia. Rephrasing their answers will allow you 
to confi rm what you heard, as well as tell the 
patient that you understood what was said. If the 
situation permits, allow patients to use pen and 
paper to write out their responses. Try not to 
anticipate or complete a patient’s sentences. 
Encourage the patient to use gestures (e.g., “Point 
to where it hurts”). Most importantly, give the 
patient time to formulate his or her thoughts and 
respond to your questions. 
  Obese patients pose signifi cant challenges in 
assessment, treatment, and extrication. Remain 
professional and empathetic. Utilize additional 
personnel to minimize injury to yourself and 
other rescuers. Improvise your traditional equip-
ment to secure the patient during extrication and 

transport. See the Connections section about 
ambulances specifi cally designed to handle very 
large patients. 
  Airway management in the obese patient is a 
challenge. Review the information provided in 
Chapter 12, Airway Management, Ventilation, and 
Oxygenation, in the textbook, and pay close atten-
tion to the technique modifi cations for supporting 
the patient’s shoulders, neck, and head, such as a 
towel mound or having an assistant lift the arms 
and shoulders of the patient ( Figure 46-1 ).   
  Patients with permanent forms of paralysis may 
have a variety of appliances and assistive devices 
to help them live longer and more comfortably. 
Whenever possible, integrate their regular method 
of movement during transfers. Be especially cau-
tious about the patient’s extremities—if paresthesia 
exists, the patient may not be able to tell whether 
an arm, leg, or fi nger is in an unusual position or 
if there is any pain.   

  2. Manage patients with mental and emotional chal-
lenges appropriately. 

 Review Chapter 40, Behavioral and Psychiatric 
Disorders, in the textbook for information about 
various mental illnesses and their presentations. 
Always consider whether a medical cause may 
be the source of apparent psychiatric behavior. 
As with all patients, your personal safety is your 
main priority. For patients who are suffering 
from acute episodes of their disorder, maintain 
a heightened sense of your surroundings and 
pay close attention to patients’ verbal and 
body cues.   

 FIGURE 46-1   Airway Management Technique Modifi cations for Obese Patients.    (a)  Support the shoulders, neck, and head 

with a towel mound, or  (b)  have an assistant lift the arms and shoulders of the patient.   

(a) (b)
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  3. Accommodate patients with developmental disabil-
ities.     

 Although individuals with disabilities may have 
medical conditions that are more prevalent or unique, 
the greatest challenge may be the ability to commu-
nicate empathetically. As with physical impairments, 
allow patients with developmental disabilities the 
time to establish a dialogue with you. This may 
include a period during which you fi rst need to 
establish trust before being “allowed” to perform a 
physical exam or apply equipment. An autistic child 
or a person with Down syndrome may very well 
understand what you are trying to say or do, but may 
be frightened or have diffi culty controlling his or 
her impulses in response. Work with the disorder 
rather than against it. Integrate family, friends, and 
other trusted caretakers into your approach and 
management. There are several Web resources that 
are listed in the Connections section that provide 
further information about these disorders.   

  4. Provide empathetic and professional care to 
patients with pathological challenges.     

 There are several disease processes that can pose 
additional problems to the patient’s chief com-
plaint. Most can be accommodated with minimal 
effort, whereas others can require more resources 
and attention from you than is typical. 

Arthritis is a common affl iction. In many 
cases the pain or mobility issues are at most an 
inconvenience to the individual. However, some 
patients experience so much discomfort and 
reduction in their range of motion that proce-
dures such as spinal immobilization or splinting 
can become quite diffi cult to perform without 
causing great pain. Pad as much as you can 
around joints, and work from the viewpoint 
of making the device fi t to the patient, not 
the other way around. Take time to help the 
patient differentiate chronic pain from new-onset 
discomfort. 

Cancer is another common condition seen in 
EMS patients. On occasion EMS may be called to 
an acute event that is the fi rst sign of cancer; for 
example, a seizure may be caused by a brain 
tumor. However, most signs of cancer are more 
subtle and take time to develop. During chemo-
therapy a patient will become neutropenic or 
immunosuppressed and be much more suscepti-
ble to infection. Be precise on sterile technique 
and standard precautions. Avoid any unnecessary 
invasive procedures. In terminal cases, be sure 
that you fully understand any advance directives 
that may be in place. Cancer drugs are by their 
very nature very toxic. Do not handle them if you 
can avoid it. 
  Patients with cerebral palsy (CP) have diffi -
culty controlling part or all of their body. It is easy 
to assume that all CP patients are also develop-
mentally disabled; avoid making that assumption 
when communicating with such patients. Your 
primary accommodation will be to adjust your 
equipment toward unusual body positions; pad 
voids generously. Suction excessive secretions and 
maintain basic airways as needed. 

Cystic fi brosis (CF) is a condition that affl icts 
the lungs and GI tract. The large amount of 
mucus that is produced hinders gas exchange in 
the lungs and digestive abilities. For patients 
experiencing respiratory distress, a beta agonist 
bronchodilator may be helpful in loosening 
 secretion-plugged bronchioles, allowing for bet-
ter air exchange. 

Multiple sclerosis (MS) is a disease process 
that causes the myelin sheath surrounding the 
nerve fi bers to degenerate over time, blocking 
nerve impulses at the site of destruction. This 
results in a variety of neurological impairments 
that can be debilitating or even fatal. Depending 
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both pictorial and animated demonstrations of 
American Sign Language (ASL) words, num-
bers, and letters.   

 You can fi nd information on bariatric (obese 
patients) ambulances at the Southwest Ambu-
lance website at  www.swambulance.com/site/
images/images/bariatric_care_overview.pdf  and 
at the American Medical Response website at 
 www.amr.net/news/releases/2003/020303.asp .   

 Learn more about autism at the Autism Society 
website:  www.autism-society.org/site/PageServer? 
pagename=OnlineCourse . Autism care in the pre-
hospital arena can be found at  www.autismlink.
com/info/ems.php .   

 Locate information about Down syndrome at the 
National Down Syndrome Society website:  www.
ndss.org/index.php . The National Institutes of 
Health hosts a website at  www.nlm.nih.gov/
medlineplus/downsyndrome.html .   

 One of the outcomes of myasthenia gravis is 
aphasia. You can fi nd out more with this video 
Aphasia Hope Foundation:  www.aphasiahope.
org/media_resource.jsp?id=34 .   

      Chapter 46 in the textbook also references other 
chapters in the textbook. Review Chapter 4, 
Legal Issues, for handling patients with termi-
nal illnesses. Chapter 20, Head, Face, and Neck 
Trauma, provides additional information on 
patients with head injuries. 

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps. 

Street Secrets

No RSI  Because of the effects that depolarizing 
drugs used during medication-assisted intubation 
have on the ACh receptor sites, this procedure is 
contraindicated in patients with myasthenia gravis.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.     

 Answers   

 Are You Ready?   

  1. It is possible that physical restraint will be required to 
protect the safety of rescuers and the patient. However, 

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

upon the location of the myelin sheath destruc-
tion, patients can experience vertigo, muscle weak-
ness, slurred speech, visual disturbances, and 
numbness. Symptoms tend to become more fre-
quent and longer lasting over time. Key illnesses 
to watch out for include urinary tract infections, 
respiratory infections, and muscle spasms. 

Muscular dystrophy (MD) categorizes a group 
of related diseases that result in a progressive 
weakening and wasting of skeletal muscles. This 
condition results in loss of normal gait, muscle 
contractures, and even cardiac and endocrine dis-
turbances. You will need to provide additional 
support for movement and padding for the unique 
positions the body might assume from later stages 
of MD for comfort during transport. Watch for car-
diac dysrhythmias during your care. 

Myasthenia gravis (MG) is an autoimmune dis-
ease that progressively weakens the voluntary 
muscles of the eyes, face, throat, and extremities. 
As the disease progresses, patients become notice-
ably weaker over the course of a day, especially 
after prolonged activity such as speaking or eating. 
Keeping the airway clear can become a challenge 
when the patient is in this weakened state. Be pre-
pared to support the patient’s airway and breath-
ing effort.      

 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:           

Skill Name

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Primary Survey 32 – 
Appendix A 
and DVD

32 – Chapter 14 
and DVD

Secondary 
Survey

33 – 
Appendix A 
and DVD

33 – Chapter 14 
and DVD

Verbal 
Communications

63 – DVD N/A

 Connections 

 There is a plethora of Internet resources for helping 
 patients with disabilities. Following is a small sampling:  

 The Master’s Tech Home website,  www. 
masterstech-home.com/ASLDict.html , provides 

ᔢ
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as a health-care provider you need to assess the patient 
from “across the room” to see if you can determine if 
any potential life-threatening conditions exist.   

  2. If possible, establish a dialogue with the patient to try 
to “talk down” the patient. You and the other rescuers 
will also want to formulate a plan to safely bring the 
patient down to a controlled position. See Chapter 40, 
Behavioral and Psychiatric Disorders, in the textbook 
for more information.     

    3. The patient may be quite upset and anxious over being 
lost. It may take the assistance of the parent to help 
provide reassurance and instill a sense of trust. You 
will want to have the parent involved in your  decision-
making process; she may be able to tell, based on a 
lifetime of experience, whether he will be able to 
regain control of his fears and be calm. Understand 
that these cases may take time to manage and should 
not be rushed.   

 You Are There: Reality-Based Cases    

 Case 1   

  1. Your primary survey reveals a child who is sick. Sup-
plemental oxygen is needed at a minimum, but the level 
of arousal of the child is worrisome. Be prepared to 
manually ventilate the patient.   

  2. Prioritize your hunt for clues. You know that the 
patient is already doing poorly; his tachypnea and 
tachycardia are compensating for some underlying 
condition. It will be important to determine whether 
there is a primary cardiac dysrhythmia (even at this 
age), so ECG monitoring is critical. You also would 
want to know if the reported asthma condition could 
be the source of the problem, so auscultation of the 
lung sounds early is important, as is obtaining pulse 
oximeter and capnography readings. Can the parent 
provide any information about albuterol use by the 
patient? Are there any other medications or medical 
history in the child’s background? Through subjective 
and objective fi ndings, the intent is to quickly come up 
with a short laundry list of possible conditions that can 
be treated.   

  3. The higher-than-normal CO 2  and lower-than-normal O 2  
readings should provide you clues that the patient is not 
ventilating adequately. Assisting his respirations with a 
bag-mask is needed. Increasing the minute volume could 
improve the patient’s condition. It is a harder argument 
to make for the use of a beta agonist; lung sounds appear 
to be normal. However, because the patient is breathing 
so poorly, you may not be able to hear any wheezes that 
exist due to bronchoconstriction. More advanced airway 
management may be needed if manual bag-mask ventila-
tions do not help.   

  4. There are several conditions to consider, including sep-
sis, dehydration, asthma, DKA, hypoglycemia, and neu-
romuscular disorders such as multiple sclerosis and 
muscular dystrophy. Additional testing by you and the 

emergency department will be needed to determine the 
actual underlying cause.   

  5. Although unexpected, recognize that an “atypical” sus-
picion might become the underlying cause of the 
patient’s presentation. If you thought of many other 
potential causes that are more “common,” good for you! 
This case is a diffi cult one, but one of the main points 
is that, regardless of your suspicions, a reasoned 
approach to managing the signs and symptoms will be 
effective for the care of the patient.      

 Test Yourself   

  1. c 

 Ambulatory blind patients should not be pushed or 
pulled. When leading this patient, walk beside her and 
allow the patient to hold onto your arm, rather than you 
holding onto hers.   

  2. b 

 Airway obstruction from mucus is fairly common in 
tracheostomy patients, so suction equipment should 
be available.   

  3. You could try speaking into his ear in a clear, low-pitched 
voice. You could also try drawing pictures or symbols on 
paper, speaking so that your mouth is visible in case he 
is able to lip-read, using gestures, or enlisting the grand-
daughter’s help in communicating with the patient.   

  4. False 

 Although obese patients may become short of breath 
more easily than patients who are physically fi t, you 
should never disregard any symptom that may indicate 
a serious medical condition. It is essential to adequately 
assess every symptom in order to identify and treat any 
life threats. When assessing any patient, you should 
determine if symptoms are new or part of a chronic 
condition, if any preexisting symptoms have been more 
severe than usual, and, if so, for how long.   

  5. c 

 Many children with an autism spectrum disorder (ASD) 
have a favorite object (blanket, toy, etc.) or subject they 
like to discuss. Allow them to hold their object or dis-
cuss their interest. Restraint should only be used as a 
last resort. If a child is hypersensitive, restraint can be 
intensely painful and frightening.   

  6. c 

 Compression injuries of the spine are associated with 
Down syndrome. Given the mechanism of injury, it 
should be your fi rst suspicion. For other complications 
of Down syndrome see Box 46-9 in the textbook.   

  7. b 

 When dealing with patients with speech impairments, 
patience is critical. It is important to allow them to 
express themselves fully and to offer aid, such as a 
paper and pencil, when possible.   

  8. Paraplegic 

 Paraplegic patients are paralyzed from the waist down. 
Quadriplegic patients experience paralysis in the arms, 
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legs, and trunk of the body and sometimes require arti-
fi cial respiration to maintain life.   

  9. False 

 It is very important to establish a rapport with a 
patient who has a developmental disability before you 
initiate contact with that patient. Although they may 
not seem to comprehend you, patients with develop-
mental handicaps are often capable of understanding 
your communication.   

  10. b 

 If there is any suspicion of violent behavior, leave the 
scene immediately and summon police assistance.   

  11. True 

 Chemotherapy drugs are harmful and can cause DNA 
mutation, birth defects in developing embryos, some 
types of cancer, and skin irritation. As body fl uids from 
cancer patients may contain these drugs, you should 
exercise appropriate PPE precautions.   

  12. d 

 Sores that do not heal may be an indication of skin 
cancer. You should ask the patient to consult his doctor 
or an oncologist as soon as possible.   

  13. Glaucoma can occur as the result of an eye injury, 
infl ammation, tumor, or in advanced cases of cataracts 
or diabetes. It can also be caused by certain drugs such 
as steroids. This form of glaucoma may be mild or 
severe. The type of treatment depends on whether it is 
open-angle or angle-closure glaucoma. 

 Glaucoma is a group of eye diseases that causes gradual 
visual impairment. Vision loss is caused by damage to 
the optic nerve.   

  14. a 

 Cystic fi brosis (CF) is characterized by very salty-
 tasting skin; persistent coughing, at times with phlegm; 
wheezing or shortness of breath; repeated lung infec-
tions; excessive appetite but poor weight gain; and 
greasy, bulky stools.   

  15. c 

 Otitis media (middle ear infection) is often character-
ized by irritability; fever; and temporary, mild hearing 
loss in children. Most children will experience otitis 
media at some point in their lives. Given his other signs 
and symptoms, coupled with the fact that he is normally 
verbal, the child’s seeming unwillingness to communi-
cate may be the result of this temporary hearing loss.       



 Problem-Based Learning Case 7 
 Bravery Comes in All Forms   

 Part I: The Case       

 Dispatch and Scene Size-Up 

 “Medic 3, Central.” 
 You snap out of your slumber and reach for the 

microphone. “Go ahead, Central.” 
 “Priority 1 response to 657 Mission Street,  Apartment 

302. Child having a seizure. Time out, 0312.” 
 You rub your eyes and acknowledge the dispatch 

information. Your partner Dave grumbles something 
about the time of night. It’s cold out; your unit has 
been posting at this location for the past hour, and it 
had been lightly snowing. With the vehicle heater run-
ning, it was hard not to doze off. Dave puts the trans-
mission into drive, and you make your way into the 
night. 

 You arrive at the low-income apartment building 
at 0317. The fi re department fi rst responders have 
not yet arrived, although you can hear the siren com-
ing from a distance. You load your stretcher with the 
fi rst-in gear plus the pediatric bag and head for the 
elevator. 

 A distraught woman is looking for you as you 
head down the hallway. She is frantically waving her 
hands and asking you to hurry. As you enter the small 

apartment, you note how neat and tidy the room is. 
You also notice two children, about 3 or 4 years old, 
hiding behind the woman. She tells you that her name 
is Tonisha and that her oldest child Mosi just stopped 
seizing. She leads you to a small bedroom in the back 
of the apartment. 

 You turn on the overhead light and see several mat-
tresses on the fl oor. On one of them is a boy who 
appears to be 6 years old. His eyes are closed, and you 
can hear wet, raspy sounds coming from his throat as 
he breathes rapidly. He appears almost ashen in color.   

  1.  Describe your fi rst steps in your approach to this 
case.  

  

     

 The Primary Survey (Initial Assessment) 

and Initial Differentials 

 Your interventions clear the airway, but the soft, wet, 
audible sounds remain. Your patient has a radial pulse 
that is weak and rapid. There is a little blood coming 
from his mouth and lip. He also appears incontinent 
of urine. 

 You call Mosi’s name, but he does not respond. He 
moans faintly when you apply a trapezius pinch, and 
you can feel him shrug his shoulder slightly. 

 Dave has been interviewing the mother while open-
ing up the jump kits. He turns toward you and reports 
that the child has been sick for about 24 hours with a 
fever and cough. The mother described an episode of 
the child rolling his eyes upward and calling out, fol-
lowed by classic clonic motions that lasted a “long 
time.” 

 You auscultate lung sounds and confi rm that Mosi 
has crackles in both lung fi elds.   

  2.  Should you intubate him to maintain his airway? 
Why or why not?  

  

   

  3.  What safety precautions, if any, should you consider, 
given the short history provided by the parent?  
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 History and Physical Exam (Secondary 

Survey and History) 

 The mother reports that Mosi has a past medical history 
of sickle cell anemia. He has had a few episodes recently 
of abdominal and joint pain. They had gone to the pedi-
atrician, who was going to refer them to a specialist, but 
she had not heard from the pediatrician yet. Mosi began 
feeling ill yesterday afternoon and missed school today. 
He had been complaining of having trouble breathing 
when the seizure occurred. He is not on medications 
and has no allergies to medications. Other than three 
doses of acetaminophen, a few sips of juice, and some 
soup broth, he has had nothing to eat since yesterday. 

 Your patient has a blood pressure of 76/50 and a 
heart rate of 136. His respiratory rate is 30, with an 
SpO 2  of 80% on supplemental oxygen. He feels warm 
to the touch. As you examine him, Mosi begins to 
blink and cry. He tries to speak, but his words are 
slurred and diffi cult to understand.   

  4.  List possible reasons for Mosi’s signs and symp-
toms.  

  

       

 Field Impression(s) and Treatment 
Plan  

 During your movement of the patient, you notice that 
he is able to move only his left arm and leg. The right 
extremities are fl accid. 

 His SpO 2  reading is now 86%. His breathing rate 
continues to be fast. You can palpate a blood pressure 
of 74 systolic. His heart rate is 130. The abdomen feels 
rigid when you try to palpate any of the quadrants, 
and he whimpers when you touch him. Bilateral distal 
pulses can be felt in his legs.   

  5.  Describe your treatment of this patient. Be specifi c 
and provide an organized approach.  

  

    

 Transportation and Ongoing Care 

 Mosi is quiet as you transport him through the frigid 
night to University Medical Center. Although he 
doesn’t speak, you can sense that he is in a lot of pain; 
tears continue to well up in his eyes, and he tries to 
grasp his right elbow with his left hand. His eyes track 
your movements and appear to focus on you. His lung 
sounds still sound “wet” but are unchanged from 

before. You reauscultate his blood pressure at 82/64, 
with a heart rate of 124. His abdomen remains fi rm to 
the touch.   

  6.  Is your patient improving? Are there any other 
management techniques remaining to be done?  

  

     

 Transfer of Care, Follow-Up, and Outcome 

 Dr. Gupta listens carefully to your report as the hospital 
staff goes to work transferring the patient from your 
care to theirs. Monitor leads are swapped and vital 
signs are reassessed. A nurse leans close to the patient’s 
ear and reassures the frightened boy. In the bright lights 
of the resuscitation room, you can see that the patient 
is still very pale and breathing quickly. As you provide 
details of Mosi’s condition, the physician’s expression 
changes from puzzlement to apprehension. You ask, 
“Do you think he’s in heart failure?” 

 She shakes her head. “I would have suspected 
something like that, given the fever and poor lung 
sounds, but with the history of sickle cell, I suspect it’s 
something more.” Picking up the room’s wall phone, 
she asks the operator to page the hematologist.   

  7.  What do you think is the most likely explanation 
for Mosi’s condition?  

 

      

 Long-Term Outlook 

 Mosi stays in the pediatric intensive care unit (PICU) 
for 5 days. The hematologist and pediatric intensivist 
worked hard to resolve his chest condition. Unfortu-
nately the hemiparalysis never completely resolves. 
Physical therapy helps Mosi regain the majority of 
function of his right side.     

 Part II: Debriefing  

 Responses to Part I questions:  
  1. Your primary survey shows a sick child in need 

of immediate support. Do you need to suction, or 
assist his ventilations with a bag-mask? What other 
information could help you determine whether to 
support his ventilations or to provide supplemen-
tal oxygen?   

  2. Did you the weigh the pros and cons of placing an 
advanced airway in this patient? Remember the 
goal of airway management is to ensure oxygenation 



594 Part 5 Special Populations

and ventilation; the “best” airway is the one that 
does both as simply as possible. Did you consider 
other forms of airway control? If so, what did you 
consider? If you chose to intubate the patient, what 
were the factors that made you decide to perform 
the procedure?   

  3. Is there the possibility of an infectious cause for 
the patient’s condition? Which disease would 
cause you great concern? What additional precau-
tions would you take?   

  4. As always, think of body systems when evaluating 
the constellation of signs and symptoms. Based on 
the patient’s vital signs, he could be in shock, per-
haps sepsis with the history of fever. How would 
the presumed fl uid overload in the lungs be 
involved with this situation? Does the sickle cell 
disease history play a factor? What can cause fl uid 
buildup in the lungs?   

  5. Although your patient still continues to look “sick” 
he does show some improvement in his ability to 
carry oxygen in his body. What does that imply 
about the respiratory system? His other vital signs 
continue to show signs of shock. What treatment can 
you provide to support his blood pressure? How will 
the fl uid overload in the lungs affect your treatment? 
Are you concerned about the extremity fi ndings?   

  6. Your treatment appears to have improved his 
blood pressure, albeit marginally. Is there any 
other intervention you could consider to improve 
it further? With the change in his level of con-
sciousness, you will need to reassess him. It 
would be a good time to determine if he can fol-
low some simple  commands. What would you 
ask him to do?   

  7. There are several potential causes for the signs and 
symptoms. Mosi appears to be pretty young for 
some of the fi ndings, but does age rule out any of 
your suspicions? Did you determine that Mosi was 
experiencing acute chest syndrome? What about 
the strokelike symptoms? How are both of these 
conditions connected to sickle cell disease?       

 Part III: Case Discussion  

 As the case progressed, did you catch yourself won-
dering how a child this young has signs of pulmonary 
edema, as well as signs of a stroke? Your puzzlement 
should have led you on a search for disease processes 
specifi c to the pediatric population that can result in 
these fi ndings. In particular, linking the sickle cell dis-
ease (SCD) history early could have led you to look 
into conditions related to that particular disease. We’ll 
come back to this later. 

 There were several distracting fi ndings that should 
have made you consider a variety of conditions. One 

major cause would be infection; in particular, menin-
gitis would be of major concern for your own health, 
as it is highly contagious. The fever history, altered 
mental status, and possible febrile seizure would be 
supportive of this theory. However, the hemiparalysis 
would be a very unusual fi nding in meningitis. Add 
the possible increased permeability of the capillary-
alveolar membrane and hypotension, and you might 
consider sepsis as the culprit. 

 There are other noncardiogenic causes of pulmonary 
edema, including toxic inhalation, pulmonary infection, 
pancreatitis, aspiration, and multisystem trauma. Beyond 
a possible infection, it is unlikely that the remaining 
signs and symptoms support any of these causes. 

 Can a child have a stroke? It is rare, but absolutely 
yes—especially in children with SCD. Can you explain 
why? Certainly the misshapen form of the sickled cell 
has a direct infl uence on its ability to pass through the 
vascular system, especially in the capillary beds. A 
rapid clot buildup in the vasculature of the brain 
would produce ischemia just as surely as a lipid-based 
clot of an adult. 

 Did you link the chest fi ndings and lung sounds 
to SCD? Did you fi nd a particular syndrome in your 
research? SCD has far-ranging effects beyond the pain 
generated by the local ischemic events. 

 This is a very diffi cult patient to treat. You may 
have determined that IV fl uid therapy can be helpful 
for SCD-related conditions and would have helped sup-
port the hypotensive state of the patient. However, the 
fl uid you auscultated in the lungs may have prevented 
you from delivering any signifi cant volume of normal 
saline or lactated Ringer’s solution. A vasopressor such 
as dopamine could be helpful by increasing cardiac 
output, raising blood pressure, and helping to move 
fl uid out of the lungs. Continuous positive airway pres-
sure (CPAP) may have been helpful as well, although 
the patient may be too young for its use. Ultimately the 
patient will need to be admitted and given intravenous 
antibiotic therapy and even blood transfusions to cor-
rect the situation.    

 Part IV: Further Learning Paths    

 • eMedicine.com has several resources detailing 
sickle cell disease. You can search their website at 
 www.emedicine.com .   

 • The American Sickle Cell Anemia Association is 
dedicated to providing resources for individuals 
and families at risk for sickle cell disease. Their 
website is  www.ascaa.org/mission.asp .   

 • Another comprehensive website for SCD comes 
from the United Kingdom. The Sickle Cell Society 
website,  www.sicklecellsociety.org/ , has several 
areas for educational resources.                 
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     Patients with Chronic
Illnesses 

Are You Ready?
It is 0200 hours when you and your partner are dis-
patched for a resuscitation. You are approximately 5 
minutes away from the scene when the fi rst responder 
fi re engine advises that CPR is in progress. When you 
arrive, you notice that there is a large crowd and the 
engine crew is performing CPR on a female lying on 
the sidewalk. Your partner goes to the patient, and you 
grab the equipment. As you approach the patient, you 
notice that she has a tracheostomy tube. Your partner 
is cutting the trach tube ties. He turns to you and says, 
“She’s not moving any air through the tube. Should 
we pull it?” 

  1. What are several causes of an obstructed tracheos-
tomy tube? 

   

  2. Is pulling the tracheostomy tube out the fi rst thing 
that you should do? 

  

  3. What are your options for managing the patient’s 
airway? 

Active Learning

   1.  Volunteer Oppertunity: Living with Technology 

 An effective way to become familiar with the 
patients and devices that support patients in the 
home care setting is to work with patients in that 
setting. There are a number of ways that you can 
accomplish this goal:  

  a. Arrange for an observational session with a 
home health-care provider. If you are inter-
ested in learning about preexisting vascular 
access devices (PVADs), schedule an observa-
tional session with an oncology home health 
nurse or infusion nurse.   
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  b. If you want to learn about the access of arte-
riovenous shunts in dialysis patients, set up 
an observational session at a dialysis clinic 
where you can see a number of patients being 
treated at the same time.   

  c. If you are interested in learning more about 
ventilators, tracheostomies, and other airway 
devices, set up an observational session with 
a respiratory therapist in the home health-care 
setting or hospital. An observational session 
with a respiratory therapist is a valuable expe-
rience not only for gaining knowledge about 
ventilators and airway devices, but also for 
obtaining exposure to patients with a  variety 
of respiratory conditions and presentations. 
You’ll hear a variety of lung sounds and 
observe how different medications affect dif-
ferent patients.

You Are There: Reality-Based Cases

 Case 1     

     You arrive on the scene of a motor vehicle collision 
to fi nd the front seat passenger of one of the cars 
bleeding profusely from his groin. Once the area is 
exposed, you note a deep laceration to his right ingui-
nal fossa caused by a glass vase on the patient’s lap 
that broke during the collision. The patient is awake 
and alert, but slow to respond. He has cool, pale, and 
moist skin with a weak and rapid radial pulse of 118 
and a respiratory rate of approximately 30. The bleed-
ing from the patient’s groin is diffi cult to control with 
direct pressure. The dressings that you have applied 
have already become saturated with blood, and the 
bleeding doesn’t appear to be slowing. You and your 
partner apply additional dressings to the patient’s 
groin and place him in c-spine precautions. 

 After you begin transport to the trauma center, you 
perform a rapid secondary survey and discover that 
the patient has a vascular access device entering his 
skin inferior to the left clavicle ( Figure 47-1 ). When 
questioned about the device, the patient’s wife explains 
that the patient was on his way home from the hospi-
tal after having surgery for the removal of a brain 
tumor, at which time he developed renal failure. The 
device is being used for dialysis until he can be sched-
uled for surgery to create an arteriovenous (AV) shunt. 

 You notice that the patient is becoming less respon-
sive, and when you reassess his ABCs, you discover 
that his ventilations are slower and shallower than 
when you fi rst saw him. You are no longer able to 
palpate a radial pulse. The patient has weak and 
thready brachial pulses, and the bleeding from his 
groin continues.   

  1. Describe your top priority in caring for this patient. 

   

  2. How will you address the patient’s hypoperfusion? 

   

  3. Is vascular access needed in this patient? If so, 
how will you obtain IV access? 

 FIGURE 47-1    Vascular access device entering the left 

subclavian vein.      
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  4. List three advantages and three disadvantages of 
central venous access devices. 

     

  5. Describe the procedure for accessing a central line 
in the prehospital setting. 

      

 Case 2     

     Charles Stanton is a prestigious neurosurgeon who has 
saved the lives of countless patients and developed a 
number of breakthrough techniques in neurosurgery. 
Three years ago, Dr. Stanton was diagnosed with amyo-
trophic lateral sclerosis (ALS), better known as Lou 
Gehrig’s disease. Over the past 3 years, Dr. Stanton lost 
function in his arms and then his legs. Last year, his 
breathing became labored and he ultimately received a 
tracheostomy. Dr. Stanton has been at home for the past 
year with 24-hour-a-day nursing care. He is unable to 
feed himself, so he receives his nutrition through a gas-
tric tube via a feeding pump ( Figure 47-2 ). 

 Dr. Stanton has a specialized bed and wheelchair 
that are designed for optimal comfort and reduced 
chances of skin breakdown due to his immobility. His 
bladder is evacuated on a regular basis by a nurse who 
inserts a straight catheter into his urethra and bladder. 
Last month, Dr. Stanton had bright red blood in his 
stool. It was discovered that he had colorectal cancer. 
He met with an oncologist, who asked Dr. Stanton if he 
was willing to participate in a trial for a promising new 
chemotherapeutic agent. Dr. Stanton agreed and had a 
peripherally inserted central catheter (PICC) line inserted 

into his right antecubital fossa. He has received six 
doses of chemotherapy. On his last visit, it was discov-
ered that his white blood cell count was extremely low. 
His doctor delayed the administration of subsequent 
doses of the trial chemotherapy medication until his 
white blood cell count returned to normal. Two days 
later the home health nurse called 9-1-1 because 
Dr. Stanton developed an altered mental status and a 
high fever (104°F). His blood pressure was recorded at 
70/34, and his heart rate was 146.   

  1. What is the basic pathophysiology of ALS? 

    

    

  2. What is your priority at this point? 

   

 When you arrive on the scene, you are met by the 
patient’s brother, who is his durable power of attorney 
for health care. He leads you into the patient’s room, 
where the nurse is attempting to  suction the patient’s 
tracheostomy tube as the ventilator alarms ( Figure 47-
3 ). She states that Dr.  Stanton’s oxygen saturation is 
very low (76% on an FIO 2  of 30%).     

  3. What is your priority intervention at this point? 

 FIGURE 47-2      Gastric tube.
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  4. What pertinent questions should you ask about the 
tracheostomy tube? 

     

  5. Describe the process of assessing and troubleshoot-
ing a tracheostomy tube. 

    6. What is a simple way to improve the patient’s oxy-
genation? 

     

  7. What should you do if the ventilator continues to 
alarm despite your efforts? 

   

 The patient’s suction machine has been malfunc-
tioning, so you remove the inner cannula of the patient’s 
tracheostomy tube. The ventilator is reattached to the 
tracheostomy tube, and the FIO 2  is increased to 100%. 
The ventilator stops alarming, and the patient’s oxygen 
saturation begins to slowly increase, but when your 

partner, Belinda, auscultates the patient’s lungs, she 
hears rhonchi in all his lung fi elds.   

  8. What is the priority intervention or treatment at 
this point? 

     

  9. What are two probable causes for Dr. Stanton’s 
rhonchi? 

  

 You suction the patient’s tracheostomy tube while 
the nurse prepares a new inner cannula ( Figure 47-4 ). 
You suction a large amount of formula-colored fl uid 
from the patient’s lungs.   

  10. What is your priority intervention at this time? 

  

 In between suctioning and ventilating the patient, 
Belinda completes her assessment and updates the 
patient’s vital signs. Dr. Stanton remains febrile, 
hypotensive, and tachycardic, but his oxygen satura-
tion has increased to 94% on an FIO 2  of 100%. 
Belinda reports that the skin at the point of insertion 
for the PICC line is red, swollen, and warmer than 
the surrounding tissue. There are also red streaks 
running up the patient’s arm from the point of inser-
tion.       

 FIGURE 47-3    Tracheostomy tube attached to a ventilator.   

 FIGURE 47-4     Example of an inner cannula.     
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  11. What needs to be done prior to determining the 
best treatment for the patient’s hypotension and 
tachycardia? 

     

  12. Is the PICC line an option for use in treating the 
hypotension and shock? Why or why not? 

   

  13. Beginning with the least invasive treatment, what 
are several possible treatments for hypotension 
and shock? 

         

Test Yourself

  1. Patients undergoing hemodialysis are most likely 
to experience life-threatening emergencies caused 
by  

  a. complications with the access device.   

  b. malfunctions with the dialysis machine.   

  c. infection at the access site.   

  d. fl uid or electrolyte imbalances.      

  2. A(n)  is a surgical opening that 
connects the end of the small intestines to the out-
side of the body.   

  3. An ostomy is  

  a. a surgical opening created to release internal 
pressure.   

  b. the surgical process used to insert a catheter.   

  c. the surgical removal of some or all of an inter-
nal organ.   

  d. a surgical opening created between the surface 
of the body and an internal organ.      

  4. Most calls involving home care devices are related 
to the patient’s underlying medical condition 
rather than a problem with the device.  

 True   

 False      

  5. Which of the following questions is  not  one of the 
three that you need to ask patients with tracheos-
tomy tubes?  

  a. Is the tracheostomy tube temporary or perma-
nent?   

  b. How long has the patient had the tracheos-
tomy?   

  c. Is the upper airway patent or obstructed?   

  d. Why did the patient receive a tracheostomy?      

  6. A 37-year-old male has a peripherally inserted 
central catheter to administer chemotherapy. His 
skin feels warm, and he is perspiring heavily. His 
vital signs are HR of 114, RR of 28, and BP of 
82/57. The catheter insertion site is red, tender, 
and emits yellow pus. During the process of treat-
ing the patient, will you need to access the vas-
cular system, and if so what will be your preferred 
manner of access?   

  a. Yes, establish an intraosseous administration 
route.   

  b. Yes, use the preexisting catheter site.   

  c. No, you will not need to access the vascular 
system.   

  d. Yes, establish another IV in a different site.      

  7. The major difference between oxygen delivery in 
the hospital setting versus the home care setting 
is the  

  a. oxygen delivery method.   

  b. ability to monitor the patient.   

  c. mechanism used to warm and humidify the 
oxygen.   

  d. source of oxygen.      

  8. How can home health-care providers be of use to 
an emergency responder? 

 

 

     

  9. A central venous access device that has been 
implanted under the patient’s skin should only be 
accessed using a specially designed needle.  

 True   

 False      

  10. Why might a patient prefer home health care to 
hospital care? 
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  11. A 67-year-old female has been placed on continu-
ous formula feeding using a nasogastric feeding 
tube. She is now aspirating her formula. What 
should you do  fi rst ?  

  a. Visually confi rm the placement of the tube.   

  b. Remove the contents of the tube.   

  c. Turn off the feeding pump.   

  d. Remove the nasogastric tube.      

  12. Which of the following are you  least  likely to be 
called for regarding a chronically ill patient?  

  a. Medical complications caused by home care 
equipment   

  b. Hospice care assistance   

  c. Medical complications caused by the chronic 
condition   

  d. Malfunctioning equipment      

  13. What are some general differences between cura-
tive care and palliative care? 

     

  14. Which of these is  not  a factor contributing to the 
rise of home health care?  

  a. A surplus of home health-care workers   

  b. More patients choosing to stay at home   

  c. Efforts to cut health-care costs   

  d. Improvements in medical technology     

  15. What are some signs that a patient is experiencing 
urinary retention? 

Need to Know

 The following represent the Key Objectives of Chap-
ter 47:  

  1. Discuss the changes in medicine and managed 
care over the past 25 years, including their impact 
on the length of hospital admission. 

 The manner in which medicine is practiced has 
changed dramatically over the past 25 years. 
There have been considerable advances in prac-
tice, technology, and science. Hospital stays are 
shorter, and patients are being discharged into 
the out-of-hospital environment much sooner. 

Changes in reimbursement for services has also 
changed dramatically. The insurance industry 
has had a dramatic impact on the practice of 
medicine, and as a result patients are being dis-
charged more quickly and in more  serious condi-
tions than they would have been in the past.   

  2. Describe how home health-care teams manage 
high-acuity and long-term-care patients without 
the services found in the in-hospital setting. 

 The advances in home health care are the result 
of advances in training, improvements in technol-
ogy (biomedical equipment designed specifi cally 
for use in the out-of-hospital setting), and the 
availability of many of the same medical profes-
sionals that can be found in the hospital setting, 
such as nurse practitioners, physician assistants, 
respiratory therapists, and other allied health pro-
fessionals. The out-of-hospital setting is becoming 
a “hospital” in a patient’s home.   

  3. Describe common home health-care equipment 
that paramedics may encounter in the home care 
setting, including their basic functions.  

   Oxygen equipment.  Oxygen in the home can 
be delivered through liquid oxygen apparatuses 
and oxygen concentrators, as well as through com-
pressed oxygen tanks. A variety of oxygen sources 
are designed to meet the varying needs of each 
individual home health-care patient.   
   Ventilators.  Ventilators can be reduced to a 
number of components: “a source of oxygen and 
air, warming and humidifi cation system, valves 
controlling and monitoring gas fl ow, a user in-
terface, a breathing circuit of plastic tubing and 
mechanisms for patient monitoring with alarm 
systems.” 1  Mechanical ventilation in the home 
health-care setting is used for patients with 
chronic respiratory failure and patients with long-
term neuromuscular disorders. Each individual 
patient requires personalized ventilator settings 
and parameters to meet his or her unique needs. 
An explanation for the use of each of these ven-
tilator modes can be found in Table 47-2 in the 
textbook.   
  Basic ventilator parameters include fraction 
of inspired oxygen (FIO 2 ), ventilator tidal volume, 
ventilatory rate, and inspiratory/expiratory ratio 
(I:E ratio). Table 47-3 in the textbook outlines basic 
ventilator parameters.   
  Paramedics are typically called when the  patient 
has taken a turn for the worse or there is a problem 
with the life support equipment. Troubleshooting 
problems with a ventilator is not a diffi cult task, 
especially in light of the fact that most problems 
that could exist with a ventilator are monitored by 
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   Connections   

 Chapter 12, Airway Management, Ventilation, 
and Oxygenation, in the textbook includes addi-
tional information on the different airways and 
ventilators that may be encountered in the home 
health-care setting.   

 Chapter 28, Pulmonary, in the textbook provides 
information on respiratory conditions that may 
be encountered in the home health-care setting.   

 Chapter 34, Gastroenterology, in the textbook 
describes ostomies and how to care for patients 
who have these devices in the prehospital set-
ting.   

 Chapter 36, Urology, in the textbook outlines 
information on urinary catheters and urosto-
mies, including how to care for the patient with 
these devices in the prehospital setting.   

 Chapter 46, Patients with Special Challenges, in 
the textbook includes a discussion on patients 
with special challenges, the devices that they 
use, and how to manage these patients and their 
devices in the home health-care setting.   

 Chapter 52, Teamwork and Operational Inter-
face, in the textbook describes working with the 
home health-care professional in an attempt to 
provide the optimal care for the patient in the 
home health-care setting.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Home Health Devices  Most of the devices that 
paramedics encounter in the home health-care 
environment,    if approached with basic common 
sense,    are straightforward to manage. If the 
patient’s ventilator is experiencing a malfunction, 
turn it off,    assess the patient’s ABCs,    and provide 
support for the patient’s ventilations via a bag-
mask device as needed while troubleshooting the 
problem with the ventilator. The same is true for 
care of patients with tracheostomies and those 
with a preexisting vascular access device such as 
a PICC line.   
Patients with Tracheostomies  Patients with tra-
cheostomies who are experiencing ventilatory dis-
tress should be treated in the same manner as 
patients without invasive airway devices. Assess 
the ABCs, and intervene whenever you discover a 
problem that compromises the integrity of the 
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an alarm. When an alarm sounds, the control pan-
el for the ventilator typically identifi es where the 
problem exists, or at least the nature of the prob-
lem (a high-pressure or a low-pressure alarm, etc.). 
Table 47-4 in the textbook discusses the steps that 
the paramedic needs to take while troubleshooting 
a malfunctioning ventilator.   
   Tracheostomy tubes.  A tracheostomy is a surgi-
cal opening in the neck that extends into the tra-
chea. Tracheostomy tubes are the preferred airway 
for use in patients who require prolonged mechani-
cal ventilation. Table 47-5 in the textbook offers an 
explanation of the different types of tracheostomy 
tubes and their uses.   
  Complications associated with tracheostomy 
tubes include mucous plug formation ,  decannula-
tion or displacement of the tracheostomy tube ,  and 
bleeding at the incision (stoma) site.   Treatment for 
these complications is discussed in detail in the 
textbook.   

   Nasogastric (NG) tubes . The most likely reason 
that an NG tube is used in the home health-care 
setting is to aid in the delivery of medication and 
formula to patients who are unable to receive their 
nutrition or medication by mouth.   
   Percutaneous endoscopic gastrostomy (PEG) 
tubes  and  gastric (G) tubes . PEG tubes and G-tubes 
are surgically implanted devices that extend from 
the surface of the abdomen into the stomach and 
are used for long-term nutritional support in indi-
viduals who are not able to receive their nutrition 
by mouth.   
   Foley catheters.  The most likely reason for 
urinary catheterization in the home care setting is 
urinary retention.   
   Colostomy, ileostomy, and urostomy.  These are 
artifi cial surgical openings that are designed to col-
lect waste products from the body when the regular 
collection or excretion organs (the colon, the ileum, 
and the urinary bladder or urethra, respectively) are 
malfunctioning.   
   Preexisting vascular access devices (PVADs) . 
Central venous catheters are designed to stay in 
place for extended periods of time for the treatment 
of chronic or long-term conditions. Long-term cath-
eter placement prevents the patient from having 
vascular access started for each treatment and the 
negative side effects associated with frequent IV 
 attempts.   
   Patient-controlled analgesia (PCA) pumps.  PCA 
pumps are designed to allow patients to deliver 
their own IV pain medication according to their 
perceived level of discomfort with the touch of a 
button.        
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ABCs. You must be familiar with the basics of tra-
cheostomy use, the different types of tracheostomy 
tubes, and how to troubleshoot problems with tra-
cheostomy tubes once they occur.   

Patients with Central Lines  Patients can have 
central lines for a number of reasons. Typically, 
they have a PVAD because they are undergoing a 
treatment that requires frequent and sometimes 
lengthy vascular access for medications, feedings 
(total parenteral nutrition [TPN]), or  chemotherapy. 
PVADs are typically used by paramedics when the 
patient is signifi cantly compromised (e.g., ALOC, 
severe respiratory distress, shock, cardiopulmo-
nary arrest), but not for routine vascular access on 
a stable patient.     

The Drug Box

 There are no specifi c drugs related to this chapter con-
tent.    

ᔢ
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 Answers   

 Are You Ready?   

  1. Any of the following answers is correct: foreign body 
obstruction, dislodged tracheostomy tube, damaged 
inner cannula, mucous plug, and airway swelling.   

  2. Pulling out the tracheostomy tube should not be your 
fi rst action. Some of the risks of pulling the tube 
 outweigh leaving it in place for a few seconds while 
you troubleshoot the problem. If you pull the tube 
without gathering some basic information about it, 

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Airway Positioning and Maneuvers 1 – DVD 1 – DVD

Bag-Mask Ventilation with 1 Rescuer 4 – DVD 4 – DVD

Bag-Mask Ventilation with 2 or More Rescuers 5 – DVD 5 – DVD

Foreign Body Airway Obstruction Removal—Advanced Techniques 6 – Appendix A 
and DVD 

6 – Chapter 12 
and DVD

End-Tidal Capnography 10 – DVD N/A

Endotracheal Suctioning 11 – DVD 11 – DVD

Pulse Oximetry 12 – DVD 12 – DVD

Suctioning of Stoma 23 – DVD 23 – DVD

Evacuation of Gastric Contents 24 – DVD 24 – DVD

Intraosseous Access and Drug Administration 45 – Appendix 
A and DVD 

45 – Chapter 16 
and DVD

Central Line Access for Fluids and Drug Administration 47 – DVD N/A
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you face the possibility of not being able to reestablish 
an airway.   

  3. The fi rst thing is to remove the inner cannula. If that 
does not open the airway, insert a sterile French suction 
catheter into the tube to determine if you can clear the 
obstruction. Instill 3–5 mL of sterile normal saline into 
the tube and attempt to ventilate again to loosen up any 
thick mucus that may exist. Extubate the patient’s tra-
cheostomy only as a last resort.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Because the patient has a decreased level of conscious-
ness and his respirations are ineffective, immediately 
assist the patient’s ventilations with a bag-mask device 
along with high-fl ow supplemental oxygen. Insertion of 
a BLS airway (OPA or NPA) is warranted.   

  2. Position the patient in a manner that will promote blood 
fl ow to the vital organs. This can be accomplished in 
part by positioning the patient in a shock position. Stop-
ping the bleeding is another top priority. One method 
that can free up the hands of you and your partner is 
to place military anti-shock trousers (MAST) over the 
dressings that you have applied and infl ate them. The 
application of the MAST can tamponade the bleeding 
and shunt the blood in the lower extremities to the core 
of the body. Keep the patient warm, because cold can 
impact the patient’s ability to stop bleeding. IV access 
and fl uid replacement may be needed; remember that 
large amounts of crystalloids may not be effective in an 
uncontrolled bleeding situation.   

  3. Vascular access is important in a trauma patient and 
should be provided during transport to an appropriate 
receiving facility. In this case, the patient has a central 
line that is used for dialysis. Can you use it for your IV 
access? The answer is maybe. If you are trained in the 
use of preexisting vascular access devices, use the cen-
tral line. If you are not trained or approved to use such 
a device, you will need to look for another type of 
access for this patient. Don’t automatically conclude 
that if the patient has a central line, he or she does not 
have any other vascular access. Many times central lines 
are inserted not because the patient has poor vascular 
access, but because the patient routinely requires treat-
ment that uses IV access.   

  4. Advantages of central venous access catheter use include 
they can remain in place for a long duration; they have 
the ability to deliver infusions that are not possible in 
peripheral IVs; when used with sterile technique, cen-
tral catheters provide the greatest chance of preventing 
infections in immunosuppressed patients. Central 
venous catheters can be very cost effective for long-term 
venous access, can be used for blood sampling, and can 
reduce the number of times that a patient requiring 
long-term treatments must be stuck with a needle. 
Potential disadvantages of central catheter use include 
complications such as phlebitis, catheter occlusion, 
catheter-related thrombosis, catheter fracture or embo-
lism, air embolism, catheter migration, and infection.   

  5. There are a few important points that must be observed 
when accessing a central catheter. The process for access-
ing the device is a sterile procedure. Carelessness in 
maintaining sterility can lead to serious infections and 
death. The patency of the catheter must be determined 
prior to use. If the procedure for determining patency is 
fl ushing the catheter, do not force the fl ush if resistance 
is met. Resistance may be the result of a thrombus that 
could be dislodged and create signifi cant problems.      

 Case 2   

  1. ALS is a progressive neurodegenerative disease that 
affects nerve cells in the brain and the spinal cord. The 
progressive degeneration of the motor neurons in ALS 
eventually leads to the inability of the brain to initiate 
and control muscle movement. Despite the fact that an 
ALS patient may eventually become completely para-
lyzed, the mind remains alert.     

  2. The priority at this point is to assess and address any 
life threats discovered during the assessment of the 
patient’s airway, breathing, and circulation.   

  3. The trach tube needs to be assessed for patency. Help 
in determining the problem with the patient’s   oxygenation 
and ventilation status can be found by checking for the 
source of the alarm.   

  4. Questions pertinent to the patient’s tracheostomy tube 
include:  

  a. Why did the patient receive a tracheostomy?   

  b. Is the upper airway patent or obstructed?   

  c. How long has the patient had the tracheostomy? 2       

  5. If you suspect some form of obstruction, try the follow-
ing steps:  

  1. Attempt to suction the tracheostomy tube if sterile 
suction is available.   

  2. If resistance is met while inserting the suction cath-
eter, withdraw the catheter and remove the inner 
cannula.   

  3. If suction is not available, remove the inner cannula 
and attempt to ventilate.    

   Following these actions may resolve the problem, because 
it is typically the inner cannula that becomes obstructed 
with thick, dried mucus. After suctioning or removal of 
the inner cannula, reassess the ABCs and attempt to ven-
tilate the patient to determine if the issue has been 
resolved. If the patient’s signs and symptoms persist, con-
tinue your attempts to relieve the obstruction.   

  6. If the FIO 2  in the ventilator is set at 30%, ask the nurse 
to increase the FIO 2  to 100%. Or, if you are familiar with 
ventilator settings, increase the FIO 2  yourself, but be 
sure to inform the nurse that you have changed the FIO 2  
setting.   

  7. Remove the patient from the ventilator and ventilate the 
patient with a bag-mask device.   

  8. Since the inner cannula of the tracheostomy tube has 
been removed, it would be good practice to replace it 
with a new sterile inner cannula. The next step should 
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be to address any issues with the patient’s breathing. 
Since the patient has rhonchi in all his lung fi elds, it 
would be appropriate to suction the tube using a sterile 
French suction catheter and sterile technique.   

  9. Possible causes for the rhonchi include:  

  a. Infection due to the low WBC count resulting from 
the chemotherapy   

  b. An inability of the patient to clear his own secre-
tions due to the ALS   

  c. Aspiration of formula feedings into the airway      

  10. If you discover that the patient has formula-colored 
fl uid in his airway, determine if formula is being admin-
istered via the gastric tube. If so, turn off and remove 
the formula tubing from the patient’s gastric tube. Once 
the formula has been discontinued, continue the process 
of alternating between suctioning and then ventilating 
and oxygenating the patient until you no longer obtain 
formula with your suction attempts. If the patient 
remains in critical condition, this process can be accom-
plished en route to an appropriate receiving facility.     

  11. The patient should be assessed for a history of conges-
tive heart failure and any other conditions that could 
be exacerbated by the treatments that you might admin-
ister. Since the patient has no history of CHF or any 
other condition that could be negatively affected by the 
administration of fl uids, IV access should be estab-
lished. Volume replacement may be provided to 
improve blood pressure.   

  12. The PICC line appears to have signs of infection; as 
such, it should be used only if the patient would die 
without its use and there is no other access available 
(e.g., peripheral IV or intraosseous access). If you have 
any doubt about using a PICC line (especially one that 
is infected), contact medical direction for consultation 
or use another means of vascular access.   

  13. The treatments for Dr. Stanton’s hypotension and shock 
(beginning with the least invasive) are:  

  a. Positioning—place the patient in a position that 
will optimize the fl ow of blood to his vital organs 
(e.g., shock position).   

  b. Administer IV fl uids while monitoring for the 
potential for fl uid overload.      

  c. If MAST or PASGs are used in your EMS system, 
consider their application.   

  d. If the preceding interventions do not prove to be 
benefi cial in improving the patient’s hemodynamic 
status, consider the use of vasopressors.         

   Be aware of the possibility that positive pressure venti-
lation can infl uence the return of blood to the right side 
of the heart. 

 Test Yourself   

  1. d 

 The true life-threatening emergencies that the dialysis 
patient will experience are typically conditions such 
as an excess or defi cit of fl uid and electrolytes, rather 

than complications with the access device or dialysis 
 machine. Other underlying conditions often worsen 
these imbalances.   

  2. Ileostomy 

 Complications for the ileostomy patient are relatively 
rare but include: intestinal obstruction, hemorrhage, 
hypoxia, and fl uid and electrolyte imbalance. There is 
little that the paramedic can do for the patient with 
complications associated with ileostomies other than to 
provide supportive care and transport to a hospital for 
defi nitive care.   

  3. d 

 Common ostomies include the colonostomy, ileostomy, 
and urostomy, all of which create an avenue for fecal or 
urinary wastes to be emptied. The tracheostomy (a sur-
gical hole used for respiration) is another type of ostomy 
relevant to chronic care.   

  4. True 

 When in a home care situation, keep it simple and 
return to the basics. Assess and manage the ABCs. Treat 
the patient, not the machine.   

  5. a 

 The three questions may all directly impact your treat-
ment of the patient. New tracheostomies are more likely 
to close up if the tube was removed, while older stoma 
may have shrunk. Patients with completely obstructed 
airways are at greater risk of asphyxiation than those 
with patent airways. Knowing why a patient received 
the tracheostomy is important as many problems stem 
from the need for a tracheostomy tube, rather than from 
a problem with the tube itself.   

  6. d 

 The patient’s catheter site is infected, and he shows 
signs of septic shock. You will need to administer fl uids. 
You must establish a second IV to administer fl uid treat-
ment. You may only use the infected IV site if it is the 
only possible access and your medical director has 
approved you to do so. When intravenous routes are 
possible, they are generally preferable to intraosseous 
routes.   

  7. d 

 While hospitals have oxygen plumbed into the walls 
and utilize portable oxygen tanks with regulators, oxy-
gen for use in the home care setting typically comes in 
three forms: liquid oxygen, oxygen concentrators, and 
compressed oxygen stored in tanks. Other than this dif-
ference, oxygen delivery in a home care setting is 
remarkably similar to that in a hospital setting.   

  8. Home health-care providers have previous exposure to 
the patient, which gives them a baseline understanding 
of the patient’s condition and the ability to anticipate 
complications. They are also familiar with the specifi c 
medical devices that the patient may depend on.  

 For example, a home health-care worker may know 
what medications a patient is taking and if those medi-
cations might contribute to the current problem or affect 
the planned treatment.   
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  9. True 

 Central venous access ports that are surgically implanted 
under the skin (Mediports, Port-a-Caths, etc.) require 
special needles (Huber needles) to access them. Attempts 
to access these devices with anything other than a Huber 
needle may damage or destroy the device.   

  10. Home health care offers the comfort of a familiar envi-
ronment and is less expensive than in-hospital care. 

 Home health care is a popular choice for many patients, 
and given the aging population, the number of patients 
choosing home health care is likely to increase.   

  11. c 

 The fi rst task you must perform when caring for a 
patient who has aspirated formula from a continuous 
tube feeding is to turn off the feeding pump. Locate and 
turn off the power to the pump or unplug the pump. If 
this does not turn the pump off, remove the tubing from 
the pump and close the roller clamp. The other responses 
are steps that you will perform after turning off the feed-
ing pump.   

  12. b 

 Because palliative care (provided by hospice) and cura-
tive care (provided by the paramedic) have different 
goals and methods, there is little that a paramedic can 
do to care for the hospice patient other than provide 
supportive care such as pain management.   

  13. The goal of curative care is to cure patients, while the goal 
of palliative care is to reduce pain and discomfort. Cura-
tive care tends to be analytical, is based on diagnosis, 

provides scientifi c and biomedical care, focuses on the 
disease, views patients as parts, is based on “hard” 
 science, has a hierarchical team, and views death as 
 failure. Palliative care tends to be subjective, is based on 
symptoms, provides humanistic care, focuses on comfort, 
views patients as a whole, has an interdisciplinary team, 
and views death as normal. 

 As a paramedic, you will generally provide curative care, 
but your patients may also be undergoing palliative care, 
so you should be aware of and value its principles.   

  14. a 

 Efforts to cut health-care costs, such as the advent of 
diagnostic-related groups, mean that patients are being 
discharged from the hospital “sicker and quicker” 
than they had been previously. Advances in  technology 
allow home-based treatments for conditions previ-
ously treatable only in hospitals. Furthermore, many 
patients prefer the comfort of home to the clinical 
 hospital setting.   

  15. Signs of urinary retention include: an overwhelming 
need to urinate, restlessness, sweating, anxiety, bladder 
pain, and a feeling of bladder fullness. 

 If untreated, urinary retention can lead to UTIs, stone 
formation, and potentially long-term structural damage 
to the bladder, ureters, or kidneys. If trained for the 
procedure, a paramedic may insert a urinary catheter in 
the patient either under standing orders or following the 
consultation of medical direction. If Foley catheter 
insertion is not an approved procedure, the patient 
should be transported to the hospital.                                



48
Patients from Diverse

Cultures

Are You Ready?

 It is 2:30 in the afternoon, and a Tongan family has 
called 9-1-1 to help with the 53-year-old mother of the 
household. She presents supine in bed with irregular 
snoring respirations. She barely moans when a painful 
stimulus is administered. Pulses are slow and palpable 
at the carotid arteries; her skin is warm, pale, and dry. 
You turn down the blankets covering the patient and 
see that she is still in her nightgown. She appears to 
weigh approximately 105 kg. 

Her adult daughters are in one corner of the room; 
they are speaking in a language that you do not under-
stand, but they appear to be praying. A Bible is lying 
open on the small night table where the daughters are 
kneeling.  Despite the initial language difference, one 
of the women turns to you when you address them 
and responds in English.

  1. What are your fi rst actions? 

   

  2. Should you ask the family to leave the room? 

Active Learning

606
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   1. Seeing Diversity     

 Diversity can take many forms. Think of diversity 
as pairs of eyeglasses, each with a slightly different 
prescription, color, and style. For example, your 
gender can color some of your opinions and likes 
and dislikes—a male may feel one way about sports, 
but his girlfriend may feel differently. How many 
kinds of “diversity eyeglasses” can you name? 

  Next, try this with a partner who has also com-
pleted the diversity eyeglasses exercise. Compare 
your lists and match the ones you both have 
named, identifying those that were unique to your 
list or your partner’s list. Were your lists alike or 
dissimilar? Why do you think that is?  

  2.  Death Notification 

 Notifying the next of kin that a loved one has died 
can be a challenging experience for both the survi-
vor and the notifi er. Different cultures treat the 
concept of death differently. Religious beliefs, age, 
and other factors can also lead to diverse view-
points about death. Regardless, a paramedic must 
approach the notifi cation process with dignity and 
respect for others. Review the following online 
resources for additional information on this topic:  

  • The United States Department of Veterans 
Affairs’ National Center for Posttraumatic Stress 
Disorder has a fact sheet online discussing the 
death notifi cation procedure. It can be found at 
 www.ncptsd.va.gov/ncmain/ncdocs/fact_shts/
fs_death_notifi cation.html .   

  • The Association of Death Education and 
Counseling publishes a journal called  Forum.  
The July/August/September 2003 issue was 
dedicated to “those who defend and protect the 
public.” You can fi nd a PDF copy of this issue at 
 www.adec.org/publications/forum/0307.pdf .   

  • Other resources exist online. Perform a search 
using terms like “death notifi cation,” “dying,” 
and “grief counseling.”       

  3. Who’s in Your Neighborhood? 

 Your EMS system probably serves several different 
cultural populations within its jurisdiction. Do a 
little research on several of the major ones; there 
may be cultural centers where a representative is 
willing to speak to you about general viewpoints 
regarding health care, illness, and death. Better 
yet, arrange to have one of these representatives 
visit your class. Remember that what is said and 
 portrayed are only general characteristics; you 

don’t want to assume that every person from that 
culture feels the same way.

4. Complementary and Alternative Medicine (CAM)  

CAM is often used as an adjunct to western medicine, 
and various CAM practices are common to other cul-
tures. Explore the National Center for Complementary 
and Alternative Medicine at nccam.nih.gov.

You Are There: Reality-Based Cases

 Case 1  (continued from chapter opener)   

 You learn that the patient was recently diagnosed as 
having panic disorder and was prescribed Xanax XR, 
6 mg daily. She began this medication about 2 weeks 
ago. According to one of the daughters, the patient 
seemed to be “better” at controlling her “anxiety 
episodes” since being on the medication. The other 
daughter added that the patient had also been supple-
menting the prescribed medication with kava tea, a 
staple in the Tonga culture. The patient also has a his-
tory of type 2 diabetes, which has been diet-controlled 
for the past 10 years, and mild hypertension. 

 There was a family gathering at the patient’s home 
last evening. A dispute occurred, which stressed the 
patient. One of the daughters helped her take one of her 
pills and poured a cup of kava tea, which seemed to help. 
Everyone left last night; the daughters came by today 
when the patient did not come to church in the morning. 

 The Xanax bottle is on the nightstand, along with 
an empty glass with some organic material at the bot-
tom of it. After a few calculations, you determine that 
two of the tablets are missing. 

 The physical examination is unremarkable. Her 
pupils are dilated and very slow to react. Ventilating 
her with a bag-mask seems to improve her spontane-
ous respiratory rate; she is now breathing spontane-
ously at 6 times per minute. Her pulse rate is 110 and 
regular, and her blood pressure is 96/68.   

  1. How might you explain the patient’s condition, 
given the circumstances of the situation and your 
fi ndings? 

 

 

 

Test Yourself

      1. Which racial or cultural group in the United States 
has the highest incidence of diabetes? 
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  2. What is the difference between homeopathy and 
osteopathy? 

     

  3. Your patient is a lawyer residing in the affl uent 
side of town. He is well known in your city, well 
educated, and often reported in the news. From 
his trim body it can be inferred that this patient 
regularly sees his doctor and maintains a healthy 
lifestyle.  

 True   

 False      

  4. You are called to a fi ght that occurred near the 
edge of an Ethiopian neighborhood. When you 
arrive, bystanders begin to scatter. The people 
who are too injured to run seem to fear you. You 
should  

  a. smile to alleviate their fear, showing that you 
are just a “regular person” and similar to 
them.   

  b. recognize that they are responding to your uni-
form, as they fear offi cials.   

  c. use a stern and authoritative tone, ensuring 
immediate control of the situation.   

  d. assume that their fear is the result of criminal 
guilt and call law enforcement for backup.      

  5. Groups such as the Bloods street gang and the 
Harley Owners Group (HOG) are, by defi nition, 
considered cultures.  

 True   

 False      

  6. Your elderly patient suffered a cardiac arrest. 
When you obtained his history, you discovered 
that your patient and his wife are immigrants from 
Italy. At the hospital, the patient is declared dead, 
and the doctor asks you to inform the family. On 
hearing the news, the wife falls to her knees, wail-
ing loudly and crying “No!” She begins rocking 
back and forth, pulling at her clothes. Her daugh-
ter pats her shoulder and murmurs comforting 
words. You should  

  a. call a nurse to help you place the woman in 
restraints and consider administering a seda-
tive.   

  b. ask the daughter to help you force her mother 
into a chair to get her to calm down.   

  c. follow the daughter’s lead and view this as an 
acceptable reaction to grief.   

  d. ask the daughter if her mother has a history of 
psychiatric disorders or drug use.      

  7. Shamanism is a recognized form of traditional 
medicine.  

 True   

 False    

 Scenario:   You are called to the scene of a domestic 
dispute where shots have been fi red. Inside you fi nd 
a Chinese man dead from a gunshot wound; a Chinese 
woman who speaks no English with gunshot wounds 
to her chest and leg; a 15-year-old girl who speaks 
broken English; and a 7-year-old boy crying hysteri-
cally who speaks very good English.   

  8. Communications about the background of the situ-
ation and treatment options will be challenging. 
You should consider all the following methods 
except   

  a. calming the young boy so he can help you 
translate for his mother.   

  b. waiting for a translator before starting treat-
ment.   

  c. patching a translator through from dispatch.   

  d. using a pocket dictionary with familiar phrases.      

  9. How should you ask the children about their 
mother’s medical history?  

  a. “Please tell me about any health problems 
your mother has.”   

  b. “Does your mother have a history of health 
problems?”   

  c. “Does your mother have any preexisting med-
ical conditions?”   

  d. “Please tell me about any preexisting medical 
conditions your mother has.”      

  10. You begin treating the woman. The daughter brings 
you some herbs and insists that you use them to 
treat her mother. You should  

  a. put the herbs on the wound as you continue 
to treat with other methods as well.   

  b. keep shaking your head “no” as you push the 
herbs away.   

  c. accept the herbs and tell her you will use them 
later.   

  d. have her brother tell her that won’t be neces-
sary at this time.       

Need to Know

 The following represent the Key Objectives of Chap-
ter 48:  
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  1. Explain how you, as an individual, bring bias into 
how you view your patients and into your interac-
tions with them. 

 Bias is simply the result of being raised as an indi-
vidual. Think about it: Your upbringing is dis-
tinctly unique from that of virtually everyone on the 
planet. Your parents, your friends, your religious 
beliefs, your socioeconomic status, and countless 
other factors shaped your view of the world around 
you. The way you perceive ideas and concepts is 
like looking through a pair of eyeglasses, except 
the “lens” in this case is shaped not by your eye 
vision, but by your opinions and beliefs. To extend 
this metaphor, giving  your  pair of eyeglasses to 
another individual might result in an odd “view,” 
one that is out of focus and unclear, even confus-
ing. So it is when interacting with people who are 
different from you, whether the difference is 
based on age, sex, religion, or ethnic origin.
Under normal conditions, the differences can 
be bridged through continual contact, dialogue, 
and interaction. In an emergency situation, it can 
be a challenge to try to understand a viewpoint 
that can be dramatically different from your own 
and incorporate those differences into the ongoing 
management of the patient’s medical condition. It 
will be very helpful to adopt a tolerant, accepting 
mind-set about the actions of the patient, family, 
and friends during a very stressful time. Focus on 
the medical aspects of the case, and do not be 
distracted by what would seem to be unusual 
behavior.   

  2. Describe how you can interact with a patient who 
is culturally different from you in a fair and pro-
fessional manner.     

 Your position as a paramedic is representative of 
authority; the warning lights on the unit, your uni-
form, and the radios all convey that sense to the 
patient and bystanders. It is imperative that you 

set aside your own biases and be professional, 
helpful, and empathetic. In one sense it is much 
like other challenges with communications: 
acknowledging what was said; using active listen-
ing techniques; and using other tools to make sure 
that you, the patient, and bystanders understand 
each other will provide a common platform to 
work from. Incorporating a better awareness of 
how other cultures and religions view illness, 
medicine, and health care will promote more trust 
and faith in your efforts to assist the patient. 
  Bias becomes dangerous when one ascribes a 
value  to it—that is, when there is an inherent 
positive or negative judgment of the behavior 
being demonstrated. For example, a family may 
demonstrate great emotional distress after the 
death of a patient; they may cry loudly, throw 
things, and be nearly inconsolable. You, on the 
other hand, might personally be more of a stoic 
individual, believing that  not  showing great emo-
tion is a  better  approach to showing grief. You 
might  disapprove  of the family’s behavior, and 
although you may not say it out loud, your behav-
ior or expression might indicate your distaste for 
the behavior. This is when your professionalism 
must prevail; cloak your value system so you can 
focus on helping the survivors through a traumatic 
time in their lives.   

  3. Describe the basic steps to death notifi cation that 
can help survivors begin the grieving process.

 Review Box 48-2 in the textbook for some over-
arching themes regarding how different cultures 
view and accept death differently. Keep in mind 
that these concepts are highly generalized; many 
factors beyond race shape how individuals  interpret 
and react to such devastating news. Acceptance 
and empathy will guide your actions in how you 
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treat the survivors after a death occurs. Remember 
the following steps to death notifi cation:  

 • Identify the individuals who must know about 
the death, and provide privacy and respect for 
their grief.   

 • Identify any specifi c belief sets that may need 
to be addressed. For example, a deeply reli-
gious individual may fi nd comfort in the pres-
ence of clergy.   

 • Present yourself in a professional, caring, and 
empathetic manner. You will be setting the 
tone for what will follow. Identify resources 
that can be useful in these situations; for 
example, some EMS systems have access to 
critical incident teams that assist the commu-
nity in situations such as death notifi cation.   

 • When it is time to notify someone of a death, 
be straightforward and keep it simple. Sit 
down with the survivors to provide the news. 
Be prepared to answer any questions the sur-
vivors might have about your care during the 
patient’s last minutes. If possible, guide the 
series of next steps. For example, you might 
ask the family if any preparations were made 
by or for the patient for a funeral. Offer to 
help make the initial contact to the funeral 
home for the removal of the body to that 
agency. Or explain how the agencies respon-
sible for death scenes (medical examiner, 
police) will respond to and work with the 
next of kin to manage the  situation.        

 Need to Do 

The following skills are explained and illustrated in a 
step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:          

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Communication 
Challenges—
Interpreter 
Services

62 – DVD N/A

Verbal
Communications

63 – DVD N/A

Connections  

 Review Chapter 10, Therapeutic Communica-
tions and History Taking, in the textbook for key 

ᔢ

points regarding effective communication tech-
niques that work across many cultures and 
belief systems.   

 Culture in medicine is important. Beyond the 
civility of being a respectful person, there are 
benefi ts for understanding how culture shapes 
health care. See the Diversity Rx site  www.
diversityrx.org/HTML/ESLANG.htm  for good 
information on this subject.   

 Diversity Rx is a collaborative website that is 
cosponsored by the National Conference of State 
Legislatures (NCSL), Resources for Cross Cultural 
Health Care (RCCHC), and the Henry J. Kaiser 
Family Foundation of Menlo Park, CA. In addi-
tion to the link previously listed, check out a 
best practices document at  www.diversityrx.
org/BEST/index.html .   

Ready to wrap it up? Put on your thinking cap 
and work your way through Problem-Based 
Learning Case 8 , Life Begins .

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.    

Street Secrets

Tincture of Time  Death notifi cation and the 
events that happen afterward are dramatic. Be pre-
pared to spend some time with grieving relatives 
and friends, especially if the death was unex-
pected. Be patient; try not to allow any feelings of 
impatience to show. Your behavior and actions 
will greatly help the family move into the grieving 
process.   

Speak to Me  Using interpreters to overcome lan-
guage barriers can be quite effective. Keep in mind 
that the interpreter has his or her own cultural 
lens that may shape not only how your questions 
are asked, but also how the patient’s responses are 
translated. Try to direct the interpreter to simply 
ask the question and literally translate the response 
word for word.     

The Drug Box
 There are no specifi c drugs related to this chapter con-
tent.   

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ
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 Answers   

 Are You Ready?   

  1. The altered level of consciousness and snoring respira-
tions detected on the primary survey could indicate an 
impending loss of airway. Assuming no trauma is pres-
ent, you should immediately lift the patient’s chin to 
extend her jaw. A nasal or oral airway should be used 
to help secure a basic airway. It is probable that ventila-
tory assistance will be needed to ensure effective gas 
exchange. Since this patient will not be able to provide 
you with information, you will need to carefully exam-
ine the patient and surroundings to elicit the clues to 
the underlying cause(s).   

  2. This is a tricky situation, and the answer is a defi nite 
“maybe.” Is there enough room for you to work? Are the 
daughters’ voices too loud? What is the cultural value 
of praying in the presence of the patient? You will want 
to fi nd out if removing the daughters from the room will 
result in a more anxious environment.     

 Active Learning   

  1. There are likely many more kinds of “diversity 
eyeglasses” than you imagined. Here are just a few: sex, 
age, race, sexual orientation, religion, height, weight, 
social class, economic status, marital status, parenthood, 
and veteran. Did you identify others?     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Several aspects of the patient’s medical history should 
focus your questioning and exam:  

 •  Possible overdose . The patient takes a potent benzo-
diazepine that she has only recently started using. 
Two pills are missing. In addition, kava has a sedating 
effect. Did you fi nd out how this natural herb interacts 
with benzodiazepines?   

 •  Diabetes.  Which procedure will you perform to deter-
mine whether the patient may be experiencing hyper-
glycemia or hypoglycemia? What other signs and 
symptoms would you look for?   

 •  Hypertension.  Although described as “mild,” hyper-
tension is a risk factor for cardiac disease and 
stroke.   

 •  Hypotension.  The patient, given her history and body 
weight, appears to be hypotensive, which may explain 
her decreased level of consciousness. Could it be from 
hypoxia or hypovolemia, or a combination of both? 
The improving heart rate may be an additional clue.         

 Test Yourself   

  1. Native Americans 

 The National Center for Cultural Competence states that 
African Americans are 1.7 times more likely to have dia-
betes than Caucasians. Latinos are 2.0 times more likely 
and both Alaskan Natives and Native Americans are 2.8 
times more likely to have diabetes than Caucasians.   

  2. Homeopathy is the practice of treating a person with 
small doses of drugs and substances in order to augment 
the body’s natural defenses against disease. Osteopathy 
is the practice of enhancing the body’s own healing 
power through the belief that the body contains all it 
needs to make itself well. 

 Homeopathy is the study and use of substances designed 
to elicit and amplify the symptoms produced by the 
body’s own immune response in order to help the body 
fi ght disease. Homeopathic practitioners believe that
the body’s response to an invader or disease is the same 
response needed to cure it. Osteopathy emphasizes the 
body’s innate ability to heal itself, and osteopaths focus 
their efforts accordingly. Although doctors of osteopathy 
are fully licensed physicians who can prescribe medica-
tion and perform surgery, the fundamental philosophy 
of osteopathy is that the body contains its own best 
medicine.   

  3. False 

 Without a physical exam and primary survey you can-
not assume anything.   

  4. b 

 It is important to remember that in some cultures and 
foreign nations, people in uniforms are perceived as 
threatening and hurtful. Your presence may be frighten-
ing to some people. If you are respectful of the beliefs 
and values of your patients, and perform your job pro-
fessionally in their time of crisis, your actions will 
speak volumes about both your capabilities as a para-
medic and the entire medical and public health system 
you represent.   

  5. True 

 The Merriam-Webster dictionary defi nes culture as “the 
customary beliefs, social forms, and material traits of a 
racial, religious, or social group.” A culture does not 
necessarily imply a different country, skin tone, or for-
eign language. A variety of cultures and subcultures 
exist in both urban environments as well as rural areas. 
A gang, a church group, or a particular corporate offi ce 
and its employees are examples of subcultures with 
various beliefs, behaviors, and traditions. Cultures may 
be defi ned by ethnicity, national origin, spoken lan-
guage, race, religion, age, sexual orientation, physical 
challenges, or any combination of these or other unique 
characteristics.   

  6. c 

 Cultural groups vary in their response to illness and 
injury. While some may favor stoicism and avoid show-
ing or acknowledging pain, others consider an overt 
display of pain or grief appropriate and respectful. As 
long as grieving family members are not in danger of 
hurting themselves or others, they should be allowed to 
express their grief however they choose.   

  7. True 

 Some of the most recognized forms of traditional healing 
include acupuncture, chiropractic, herbalism, holistic 
therapies, homeopathy, osteopathy, shamanism, and 
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therapeutic massage. Clearly there are other methods 
used by certain cultures or ethnic groups—some of 
which are recognized as valid.   

  8. b 

 It is imperative to start treatment as soon as possible, 
and waiting for a translator through dispatch can 
waste valuable time. Look for other options that are 
closer.   

  9. a 

 When you are trying to communicate across a language 
barrier, consider the cultural value system of the person 
with whom you are communicating. Many Asian cul-
tures, for example, believe it to be impolite to answer 

in the negative. Answers that should clearly be “no” 
will instead be given as “maybe” or “perhaps.” It will 
be important to ask questions that do not require a “yes 
or no” answer to get accurate information. You should 
also speak as plainly and clearly as possible; in this 
situation the phrase “preexisting medical conditions” 
might be unclear.   

  10. d 

 Traditional healing methods, healing rituals, and herbal 
remedies continue to play an important role in many 
cultures throughout the world, and your patient’s family 
obviously believes in their power. It is important to 
respect their values and their culture, yet you have a 
time-sensitive obligation to treat.      



 Problem-Based Learning Case 8 
Life Begins  

breathing down. You can see blood and fl uid spilling 
from the seat onto the fl oor of the minivan.   

  1. Describe your initial actions as you approach the 
scene. What are your fi rst concerns, based upon 
your observations? 

      

 The Primary Survey (Initial Assessment) 

and Initial Differentials 

 Liza Munoz, age 22, appears to be full term. She is 
cyanotic, diaphoretic, and tachypneic. She nods at 
you with her eyes closed when you ask if she can hear 
you. A quick palpation of the right radial wrist detects 
a very faint, irregular, and fast pulse. The patrol offi cer 
has already started providing supplemental oxygen to 
the patient via non-rebreather mask. 

 The driver of the minivan identifi es himself as the 
husband of the patient. He quickly tells you that they 
were heading toward University Medical Center but 
got caught in traffi c. She went into labor about 90 min-
utes ago while at home.   

  2. What are your concerns? What treatment will you 
begin immediately? What information do you need 
to elicit next? 

       

 History and Physical Exam (Secondary 

Survey and History) 

 Liza’s vital signs include a heart rate of 136 and respi-
ratory rate of 30. Her blood pressure measures at 68/42. 
The pulse oximeter reads 78%, and capnography 
shows a carbon dioxide level of 20 mm Hg. 

 You quickly examine the patient’s vaginal area. 
There is evidence of bulging, but no crowning is seen. 
The blood you see on the upholstery is fresh. 

 Responding to your questions, the husband reports 
that this is Liza’s third pregnancy. The fi rst two were 
uneventful, and she has received prenatal care during 
this pregnancy. She is about 10 days from term. She 
has no signifi cant past medical history and is allergic 
to shellfi sh and certain antibiotics. She takes prenatal 

 Part I: The Case       

 Dispatch and Scene Size-Up 

 “Engine 71; report of an imminent delivery. Fell Street 
off-ramp, on northbound 101. Highway Patrol on 
scene. Medic 27 en route from quarters, extended.” 

 You and your crew roll out of the apparatus bay 
and head toward the freeway. It’s late afternoon, and 
rush hour is in full swing. It will take you 8 minutes 
to reach the location, but it will take Medic 27 even 
longer. You mentally rehearse the steps for delivering 
a newborn, just in case. 

 Your fi re engine slows down as you approach the 
scene. The driver judiciously uses the horn to clear 
traffi c. You can see the highway patrol car at the bot-
tom of the off-ramp, behind a minivan that is parked 
on the shoulder. 

 On arrival you pull your fi rst-in bag and OB kit 
out of the side compartment and make your way 
toward the vehicle. You can see the patrol offi cer 
already has her OB kit out, and you hasten your step. 
Through the side window you see a woman lying on 
the middle row bench seat, her legs spread. The patrol 
offi cer is trying to coach the woman to slow her 
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and calcium supplements. She was having diffi culty 
catching her breath earlier in the day, something she 
had experienced earlier in her pregnancy. Her water 
broke while she was urinating, and the contractions 
started soon after that. Her fi rst two pregnancies had 
ended in long labors, and the couple was advised to 
wait before coming to the hospital. Both of them went 
to pack their clothing for a short stay. Liza’s respira-
tory distress worsened, and her husband became wor-
ried when she nearly fell a couple of times. He helped 
her out to the minivan and began the drive to the 
hospital. Halfway there she began to “pass out,” and 
he panicked. He called 9-1-1 on his cell phone. 

 Liza begins to cry again, though it is weak. You 
can feel the abdominal wall become fi rm as a contrac-
tion begins. Her SpO 2  reading drops to 65%, and the 
ECG records a heart rate of 142. Liza’s lips begin to 
turn blue.   

  3. Is delivery imminent? If so, should you attempt to 
deliver or consider immediate transport when the 
ambulance arrives? 

 

     

 Field Impression(s) and Treatment Plan 

 The contractions stop. Other than a small amount of 
blood-tinged fl uid leaking from the birth canal, there 
is no other sign of imminent birth. Liza’s respiratory 
rate is up to 36, and she only moans when you call 
her name. You are unable to fi nd a radial pulse. 

 Auscultation of lung fi elds reveals faint, dimin-
ished breath sounds, with possible crackles posteri-
orly. You can palpate bilateral femoral pulses, although 
they are faint. Liza’s eyes are half open, staring vacantly 
into space. 

 You ask for an ETA of the medic unit. Dispatch 
reports they are 2 minutes away.   

  4. What might be causing Liza’s condition? What 
should you do next? 

 

     

 Transportation and Ongoing Care 

 The transfer to the ambulance is quick. Your update 
of the patient’s emergent condition prepared the ambu-
lance paramedic for the handoff. The ambulance pulls 
alongside the stopped minivan, with the highway 
patrol offi cer stopping traffi c. Within 60 seconds you 
move Liza out of the minivan, onto the gurney, and 
into the ambulance. The unit begins to move toward 

the emergency department, the siren blazing a path 
through the stopped cars and onto the city streets. 

 You can feel another contraction begin. Liza moans 
but otherwise does not respond as before. The fi re-
fi ghter who is accompanying you to the hospital 
reports that the patient’s jaw is stiff and he is having 
diffi culty with her airway. 

 Her heart rate is still in the 130s. You are unable 
to palpate a blood pressure.   

  5. What is the acuity of Liza’s condition now? Has 
she improved or worsened since you fi rst began 
treating her? 

 

       

 Transfer of Care, Follow-Up, and Outcome 

 The delivery team from the obstetrical suite awaits 
your arrival at the emergency department, along with 
the surgical team. With no time to waste, the team 
moves the patient toward the elevator on your gurney, 
forgoing the transfer to the hospital bed in the emer-
gency department. 

 Liza is in respiratory arrest. A slow, narrow rhythm 
moves across your monitor screen. One of the nurses 
climbs aboard the gurney and begins chest compres-
sions. At the surgical suite entrance, you transfer the 
patient to the surgical bed. The medical staff pulls the 
patient inside, and the doors close behind them. After 
fi nishing your verbal report to one of the surgeons, 
you return to the emergency department. Liza’s hus-
band fi nds you there. Looking distressed, he asks how 
she is doing.   

  6. Given what you know, what would you tell the 
husband? 

 

       

 Long-Term Outlook 

 You fi nd out later that a baby boy was delivered 
through emergency cesarean section and is doing well. 
Liza was resuscitated during surgery. No source of 
internal bleeding was found. She experienced dissem-
inated intravascular coagulation (DIC) soon after being 
admitted to the ICU and remained on a ventilator for 
another week. She was eventually discharged home to 
be with her family.   

  7. What are the most likely causes of Liza’s condi-
tion? 

 

       



 Part II: Debriefing  

 Responses to Part I questions:  

  1. Even though this appears to be a medical event, 
you are still operating very close to a major 
 roadway. What steps should the engine company 
offi cer perform to ensure that the scene is as safe 
as possible? In regard to the actual incident, it cer-
tainly appears that there may be an imminent 
birth. Will you need to deliver in the vehicle or 
the ambulance, or will nature wait until you reach 
the hospital? And do you have concerns about the 
blood?   

  2. What does your primary survey indicate? Did you 
decide what initial steps to perform? Were those 
steps related to the pregnancy? What information 
did you solicit from the husband? Certainly details 
such as the due date, any prenatal care, and previ-
ous pregnancies and deliveries are important—
why?   

  3. You are in a diffi cult situation. Before you made 
your decision, did you take the mother’s condition 
into consideration? She is clearly not doing well, 
especially when under the stress of contraction. 
The near-fainting episode is a serious sign of pos-
sible hypoperfusion, which does not bode well for 
the fetus. Why is that? It’s not clear whether deliv-
ery is imminent. What other information do you 
need in order to make this determination?   

  4. There are several possible causes for Liza’s presen-
tation. If you could organize your responses 
according to the primary survey, did you list any 
airway-related issues? What about concerns deal-
ing with the breathing status? The crackles and 
diminished breath sounds are signifi cant; her low 
SpO 2  reading is alarming. What could be causing 
these signs? Her circulation is also poor. You have 
already determined that, regardless of the cause, 
her lack of blood pressure is harming the newborn 
due to preferential shunting. Is bleeding a con-
cern? Did you consider whether the hypoperfusion 
is due to a circulatory or respiratory cause? Are 
there any obstetrical conditions that could be con-
tributing to her presentation? Based on your initial 
observations, what airway, breathing, and circula-
tory interventions did you provide?   

  5. Liza’s condition is grim, having worsened since 
the beginning of the incident. With a decrease in 
her level of consciousness and a possible loss of 
her airway, it will take all your skill to frankly just 
keep her alive until you reach the hospital where 
more invasive procedures can be performed. Is 
intubation possible at this point?   

  6. Although the outlook for Liza and the newborn 
appears poor, at this point you cannot be absolutely 

sure what will happen next. How can you begin 
to prepare the distraught husband for the possible 
worst outcome of death without completely defer
ring to the hospital staff? After all, you did spend 
time with them during the initial workup, and he 
may continue to look to you for guidance and 
hope. Regardless of what you actually say, how 
you say it will be critical—you will want to be 
empathetic, supportive, and as respectful as 
possible.   

  7. Based upon the fi nal fi ndings, hypovolemia due to 
bleeding appears to have been ruled out. Given the 
sudden nature of the onset of Liza’s illness, cou-
pled with documented prenatal care, it would 
seem unlikely that the culprit would be a disease 
such as preeclampsia or diabetes. Based upon the 
primary respiratory fi ndings, it appears like a pul-
monary embolism, but how would the crackles 
that you auscultated fi gure into the cause?       

 Part III: Case Discussion  

 This near-tragic case serves as a reminder of how life 
can in fact “turn on a dime.” Less than 2 hours earlier
Liza and her husband were getting ready for the birth 
of their next child. Now she lies unconscious while 
you struggle to keep her alive in the hopes of at least 
saving the child. Despite your efforts, she decompen-
sates while in your care and in fact collapses in car
diac arrest at the receiving facility. You then have to 
console the husband about the possible loss of both 
his wife and baby. These types of EMS calls can be 
physically and emotionally exhausting to the para-
medic. Remember to take time to be good to yourself; 
acknowledge any feelings you might have; and seek 
help from friends, family, and/or mental health profes-
sionals if needed. 

 By now you should have a solid understanding 
that, regardless of the underlying problem that is 
harming Liza, your initial focus is on the management 
of her airway, breathing ability, and circulatory status. 
Her advanced pregnancy and ongoing efforts to deliver 
a newborn complicate your resuscitation efforts. 
Remember that the body will preferentially shunt 
blood fl ow away from the fetus and back to the host 
(mother) when under stress. Your ability to impact the 
outcome of the newborn is therefore dependent upon 
your efforts to preserve the perfusion of the mother. 

 Liza appears to have a patent airway. No sounds 
of stridor can be heard, and breath sounds can be 
heard in both lung fi elds. She is tachypneic, although 
no accessory muscle use can be seen. This might indi-
cate that there is no restriction to the lower airways; 
that is, asthma and COPD may be low on the suspicion 
index. Her oxygen saturation is  disastrously low and 
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improves only slightly with supplemental oxygen. 
This could very well be due to a hypoperfusion con-
cern. Recall Fick’s principle for a moment. It could be 
that blood fl ow is highly compromised; with fewer red 
blood cells (RBCs) circulating, less oxygen can be car-
ried. There could be a pulmonary ventilation  mismatch 
occurring, in which there is enough blood fl owing, but 
not enough contact between the RBCs and the alveoli 
to transfer oxygen effi ciently. Conditions that could 
cause the mismatch include pulmonary edema and 
pulmonary embolism. Finally, there may be a gas 
exchange problem at the cellular level in the tissues 
themselves. This is rare compared to the other two 
components of Fick’s principle. We will come back to 
this in a moment. 

 Regardless of the problem, the low SpO 2  and 
ETCO 2  readings may direct your attention to inade-
quate ventilation. Is it possible that the downward 
movement of the diaphragm has been compromised by 
the presence of the fetus? Possibly, but the history pro-
vided by the husband doesn’t appear to support that 
concern. 

 Assisting Liza’s ventilation may be critical to her 
survival. Initiate bag-mask ventilations immediately to 
try to correct the blood gas levels. She may not be 
unconscious enough to facilitate a more advanced air-
way, and medication-assisted intubation may not be 
an option for you at this point. Basic positioning and 
airway control may be all that you can do at this early 
stage. Later on, the trismus may compromise even that 
procedure, so you will want to keep your airway tool-
box open and available to you. 

 Liza has poor signs of circulation that worsen dur-
ing your workup. With the possible precipitous labor, 
the observation of blood on the seat, and a fi rm abdo-
men, a ruptured uterus or a torn placenta (placenta 
abruptio) are possible conditions. However, the fact 
that no unusual bleeding was found during the surgi-
cal phase seems to minimize the possibility of cata-
strophic bleeding as a root cause of the hypoperfusing 
state. Did you consider other reasons, such as third 
spacing involved with anaphylaxis, or loss of distribu-

tive tone via sepsis? There is a history of allergic reac-
tions, but it’s unclear given the information whether 
she could be having anaphylaxis. There is no recent 
history of fever. 

 Return now to the pregnancy. There are a few con-
ditions specifi cally related to a pregnancy. You know 
a fair amount about preeclampsia and eclampsia. 
Neither of these conditions would seem to be a likely 
culprit. What other obstetrical conditions exist that 
may cause a shocklike state and possible ventilation 
mismatch? One suspect is amniotic fl uid embolism, 
which can create such a condition. A rare condition, 
its exact mechanism is unknown, but it is possible 
that an anaphylactoid-like state can be created if fetal 
proteins and tissue fragments like hair somehow enter 
the maternal bloodstream. 

 Certainly there are other conditions that can cause 
massive cardiopulmonary failure, such as a pulmo-
nary embolism or even a myocardial infarction. As 
with the other Problem-Based Learning Cases you 
have worked on throughout this book, you should 
have a greater appreciation for the complexity of the 
human body, especially when someone becomes 
gravely ill or injured.   

 Part IV: Further Learning Paths  

 • The American College of Obstetricians and 
Gynecologists has a website that offers a variety of 
educational resources. The main page can be found 
at  www.acog.org .   

 • A wide range of obstetrical and gynecological top-
ics is covered at eMedicine, an online resource by 
WedMD. The website is  www.emedicine.com/
med/obstetricsgynecology.htm .   

 • Review the mechanism of anaphylaxis in Chap-
ter 32, Allergies and Anaphylaxis, in the textbook.  

• Review the mechanism of shock in Chapter 13, 
Shock Overview, in the textbook.        
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 Ambulance Operations  

Are You Ready?
 Rick and Ann have been partners for 5 years. As usual, 
today they showed up to work a few minutes before 
their shift started. Rick headed directly to the shower 
to get ready for the shift, while Ann went to make a 
cup of coffee in the station kitchen and chat with the 
offgoing crew. Tom and Art were tired and eager to 
leave their shift. They had had a slew of runs, and Art 
was hurriedly entering the patient data into the station 
computer so it could be uploaded to the company’s 
main server back at headquarters. Tom was already 
dressed in his civilian clothes and tossed the ambu-
lance keys to Ann on his way out the door. When Ann 
called out to him, “Hey! How’s the rig?” he responded, 
“No problem! We restocked everything we used.” He 
jumped into his truck and drove off into the evening. 

Art was hot on his heels, pushing himself away from 
the computer, picking up his gear bag, and waving to 
Ann as he headed out the door. 

 Ann fi nished making her coffee, silently com-
mending herself for having seniority and being able to 
stay on swing shift, when the calls were fewer and 
better. She walked over to the garage door and noticed 
that one of the doors to the back of the ambulance was 
open. A mop bucket was sitting nearby. They must 
have cleaned out the rig, she thought to herself. Give 
it a few minutes to dry, and then I’ll check out the 
rig. 

 The television was on in the dayroom. Ann sat 
down to sip her coffee, idly watching the evening 
news. Rick reappeared, dressed in uniform and with 
his hair still wet. They started chatting about their 
weekend off when the station bells sounded for a 
priority 1 response (light and siren), “Unconscious 
male at the city pool.” 

 Ann turned off the television and went to the 
kitchen to drop off her coffee cup. Rick asked, “Did 
you check out the rig yet?” “Nope,” she answered, 
“but Tom said that they restocked everything, and it 
looks like they mopped the fl oor.” 

 “Should be okay then.” Rick slammed the back 
door shut and climbed into the passenger seat. Ann 
settled into the driver’s seat, fastened her seat belt, and 
started the diesel motor. Flipping on the lights, they 
eased out of the driveway and into the evening traffi c. 
Rick reached over and turned up the CD player they 
had installed in the unit. “Check it out, I just bought 
this CD.”  

  1. What are your concerns, if any, about this seem-
ingly everyday shift change? 
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Active Learning

   1.  Defining “Ambulance”     

 What exactly defines an ambulance in your 
state? Are you familiar with your state or 
regional statutory regulations for the definition 
of an ambulance? Conduct an Internet search or 
go to your local or regional regulatory office to 
find statutes and ordinances that specify what 
an ambulance actually is. As a bonus, see if you 
can locate any regulation that specifies the min-
imum amount of equipment that needs to be 
stocked. 

  After your research, answer the following 
questions:  

  • Is there just one set of regulations that govern 
an ambulance or are there several sets of rules 
and laws?   

  • Is the language clear and unambiguous?   

  • Who enforces compliance with these regula-
tions?   

  • Are there civil or criminal penalties for viola-
tion of ambulance regulations?      

   2.  I  Am  an Ambulance Driver! 

 Research your state’s Department of Motor Vehicles 
to learn who can be permitted to drive an ambu-
lance. Then fi nd any applicable laws that govern 
the operations of an emergency vehicle in your 
state. After fi nding the appropriate laws, answer 
the following questions:

    • Can any person be certifi ed to drive an ambu-
lance? If there are restrictions, what are they?   

  • When driving with your lights and siren acti-
vated, what rules of the road are you permitted 
to supersede?   

  • Does the state’s driving code defi ne “due 
regard”? If so, what does it mean?      

   3.  Penny Wise, Pound Foolish 

 For this activity, you will need some type of small 
toy with wheels, such as a lightweight plastic car or 
truck; a few pennies; a book or two; and a small 
board or piece of sturdy cardboard. Create a ramp, 
using the books as a base and the board or cardboard 
as the ramp. Carefully hold the wheeled toy at the 
top of the ramp. When ready, release the toy so it 
rolls down the ramp. Record how far it went. Now, 
if you were to weigh down the toy with a few pen-
nies, what do you think the extra weight would do 
to the distance traveled? Will it be shorter or longer 
than without the pennies? Test your hypothesis by 
placing about 10 or more pennies on the toy and 
repeating the previous steps. Did the experiment 
results support your theory? How does this relate to 
driving an ambulance versus your private vehicle?     

You Are There: Reality-Based Cases  
 Case 1 (continuation of chapter opener) 

 Dispatch reports that the fi re department fi rst respond-
ers are performing CPR on a teenage male as Ann and 
Rick arrive at the pool. After pulling the ambulance up 
in front of the main gate, Rick gets out and goes to open 
the side door of the ambulance. He picks up the jump 
kit to throw onto the . . . gurney? What gurney? Rick’s 
eyes open wide just as Ann opens up the back doors. 
“Hmmm, Ann? What did you say about checking out 
the rig?”  

  1. What are your options at this point? How will you 
transport the patient to the hospital? 

 

 

       

Test Yourself   
  1. Which pieces of equipment should be carried on-

scene to assist a patient with an altered level of 
consciousness?  

  a. Cardiac monitor, splints, and oxygen/medical 
bag   

  b. Oxygen/medical bag and suction equipment 
only   

  c. Cardiac monitor, suction equipment, and 
patient carrying device   

  d. Cardiac monitor, oxygen/medical bag, and suc-
tion equipment      



620 Part 6 Operations

  2. You and your partner are discussing your careers 
in EMS. Your partner recalls the good old days 
when ambulances were nothing more than 
vans. What type of ambulance is your partner 
referring to?  

  a. A “mod”   

  b. A “vanbulance”   

  c. A Type III   

  d. A Type II      

  3. What is the difference between multiplex and 
duplex radio communications? 

 

   

  4. Why is it important to contact the receiving facil-
ity prior to arrival? 

 

   

  5. At what point should you brake when turning the 
ambulance? 

 

   

  6. Which phase of the EMS response includes mak-
ing the unit ready for calls by ensuring the proper 
equipment is loaded and operable?  

  a. Return to the station   

  b. Preparation   

  c. Dispatch   

  d. Post-run      

  7. Why is it important to use a predesignated landing 
zone whenever possible? 

 

   

  8. Why is it important to tell dispatch you have 
arrived on the scene? 

 

   

  9. What are prearrival instructions? 

 

   

  10. A Type III ambulance consists of a van chassis 
with a modular- or box-type patient compart-
ment.  

 True   

 False      

  11. Your partner is transporting you and your patient 
to the hospital. En route you give the following 
radio report: “Medic 1 en route to your facility 
with a 5–7 minute ETA. On board we have a 
45-year-old male. Patient is receiving IV fl uids 
KVO and oxygen at 4 liters per minute via nasal 
cannula. Administered three tablets of nitroglyc-
erin, three baby aspirin, and 4 mg of morphine 
with no change in the patient’s condition. Vital 
signs are BP of 102/68, HR of 122, and RR of 24.”  
 What, if anything, was omitted from this radio 
report that should have been included?  

  a. Nothing was omitted   

  b. The chief complaint   

  c. The patient’s ethnicity   

  d. Request for orders      

  12. Exercising safe driving techniques when operating 
an emergency vehicle adheres to which law?  

  a. Traffi c laws   

  b. Emergency vehicle operations   

  c. Due regard   

  d. Personal vehicle operations      

  13. You respond to a call for weakness and diffi culty 
speaking. Your partner is driving, and you are 
navigating the route. What phase of the EMS 
response are you operating under?  

  a. En route   

  b. Transportation   

  c. Preparation   

  d. Arrival on scene      

  14. What type of radio equipment allows you to trans-
mit over long distances from a fi xed location?  

  a. Mobile radio   

  b. Relay station   

  c. Handheld radio   

  d. Base station      

  15. Prior to departing the receiving facility it is neces-
sary to do which of the following?  

  a. Provide a copy of your patient care report.   

  b. Restock and refuel your ambulance.   

  c. Request orders for medical administration.   

  d. Deliver a complete patient report to the patient’s 
primary physician.      

  16. What are some emotional factors that might impair 
your ability to operate an ambulance? 
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  17. What piece(s) of equipment should always be 
brought to the patient’s side?  

  a. Oxygen-medical-trauma bag   

  b. Splints and dressings   

  c. Cardiac monitor   

  d. Suction      

  18. If forced to park your ambulance in a manner that 
blocks part of the roadway, you should leave your 
visible and audible warnings on.  

 True   

 False      

  19. The  is responsible for the over-
sight of all communication equipment and inter-
state and international communications.   

  20. You and your partner have responded to a motor 
vehicle collision involving multiple vehicles on 
the interstate during rush hour traffi c. Command 
has assigned you to a patient who has been ejected 
and presents with snoring respirations; a weak, 
thready pulse; and decreased lung sounds on the 
right. You are 15 minutes away from the nearest 
trauma center. How should you transport this 
patient?  

  a. Nonemergency transport   

  b. By helicopter   

  c. Using lights and siren   

  d. Call the medical examiner’s offi ce for transport; 
this is not a viable patient.        

Need to Know

 The following represent the Key Objectives of Chap-

ter 49:  
  1. Identify current local and state standards that 

infl uence ambulance design, equipment require-
ments, and staffi ng. 

 The federal specifi cation standard for ambulances, 
KKK-A-1822, is revised every 5 years. 1  At the time 
of publication of this worktext, the current version 
of this Government Services Administration (GSA) 
specifi cation is revision E, released in 2002. It 
describes a multitude of minimum requirements 
for ambulances, from size dimensions and weight-
carrying minimums to motor, electrical, and sani-
tary safety standards. Many state and local agencies 
use this specifi cation standard as a baseline for 
vehicle purchases. 
  The American College of Emergency Physicians 
(ACEP) released a joint statement with the Ameri-
can College of Surgeons (ACS) in 2000 that 

specifi ed a minimum set of equipment to be 
stocked on an ambulance. 2  Again, many govern-
mental agencies use this guideline as the basis for 
their regulations for ambulance operators. 
  Unlike ambulance design and equipment stock, 
national guidance for emergency personnel staff-
ing is not so clear. The draft version of the National 
EMS Scope of Practice Document recommends 
that the minimum staffi ng of a transporting ambu-
lance is the emergency medical technician (EMT), 
although it acknowledges that the emergency 
medical responder (EMR) may be part of a team 
staffi ng an ambulance in more rural areas of the 
country. 3  This document has not been released in 
its fi nal form as of this writing. In the absence of 
national guidelines, most states have regulatory 
statutes that govern who should staff an ambu-
lance, as well as their scope of practice.   

  2. Explain the importance of completing an ambu-
lance equipment and supply checklist at the begin-
ning of each shift. 

 It is crucial to maintain an ambulance’s opera-
tional readiness at all times. Basic items such as 
vehicle fuel, onboard oxygen, and a gurney are just 
as critical as advanced airway equipment and the 
drug box. The lack of any of these items could 
cause a delay in care or transport. Your local sys-
tem may have protocols or procedures as to who 
has responsibility for this task; regardless it is your 
responsibility as a professional to ensure your 
operational readiness!   

  3. Describe the proper way to drive an ambulance in 
emergent and nonemergent situations.     
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 Ambulance crashes are a growing concern in the 
United States. 4  Most fatal crashes occur when the 
ambulance is proceeding straight through an inter-
section during an emergency run and collides with 
another vehicle. Most fatalities involve the driver 
of the nonambulance vehicle, although EMS pro-
viders have also been killed in these crashes. It is 
essential that you be trained to drive emergency 
vehicles profi ciently and defensively. There are 
basic “rules of the road” to keep in mind while 
you are driving your response vehicle:  

 • Excessive speed has not been demonstrated 
to make a difference in patient outcome but 
does lessen your ability to control a top-heavy 
vehicle. Besides, ambulances are  trucks.  The 
only way to reduce their inherently choppy 
ride is to drive slower and more smoothly—no 
sudden stops or starts.   

 • Using safety belts while in the front and back 
of the vehicle will reduce your chances of 
injury or death. Secure children in appropriate 
safety seats, and always belt the patient onto 
the gurney.   

 • Securing items in the patient compartment 
will prevent them from becoming “fl ying 
missiles” in the case of impact or rollover.   

 • Looking further up the road and not directly 
in front of you will help you anticipate poten-
tial collisions rather than simply react to 
them. Intersections are especially dangerous. 
Have the rider in the passenger seat help you 
“clear” the intersection by looking for oncom-
ing traffi c approching the right side of the 
ambulance.    

 Obey all applicable driving laws and exercise due 
regard, especially during emergency runs. In most 
states, the use of the lights and siren does not 
allow you to violate traffi c laws indiscriminately. 
It may be safer to have the mind-set that you are 
simply  requesting  the driving public to yield the 
right-of-way to you.   

  4. List the factors in identifying the placement of 
ambulances in a community. 

 Ambulance placement patterns are generally devel-
oped by one of two methods: static or dynamic. In 
static deployment, ambulances respond out of set 
stations for EMS calls and return to their stations 
when the calls are complete. In dynamic deploy-
ment, ambulances are constantly being moved from 
one  geographical location to another (“posting” or 
“move-ups”) in response to call volume in a particu-
lar area. By doing so, ambulances are continually 
being spread around so that most areas of the system 
can be reached within a specifi c time frame. 

  Whether dynamic or static deployment is used, 
several factors are considered in the placement of 
vehicles, including population density and fl uc-
tuations, traffi c patterns, road conditions, and 
staffi ng. Global positioning systems can augment 
deployment strategies by providing exact locations 
of ambulances in real time.   

  5. Describe the advantages and disadvantages of air 
medical transport.     

 Air medical transport brings the advantage of 
speed to the transport of patients to hospitals. Air 
ambulances are often staffed with higher-trained 
EMS providers who can deliver certain proce-
dures to the patient’s side that are typically not 
within the ground paramedics’ scope of practice. 
However, air transport is expensive, more danger-
ous than ground transport, and requires signifi -
cant coordination between ground and air crews 
to minimize the risk of injury and delay of trans-
port. Air transport can also be hampered by poor 
fl ying conditions and availability of a landing 
zone.   

  6. Identify conditions in which air medical transport 
should be considered. 

 If ground transport time is extended, generally 
beyond 20 minutes, then air transport by medical 
helicopter is a viable option. The condition of the 
patient, weather conditions, traffi c patterns, road 
conditions, time of day, and number of patients 
are all factors to consider when deciding upon the 
use of a medical helicopter to transport your 
patient.      

 Need to Do 

 There are no psychomotor skills that directly support 
this chapter content.   
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 Connections   

 The American Ambulance Association’s mis-
sion is to promote health-care policies that 
ensure excellence in the ambulance services 
industry and provide research, education, and 
communications programs to enable its mem-
bers to effectively address the needs of the 
communities they serve. 5  Their website is 
located at  www.the-aaa.org .   

 Are you curious about the GSA specifi cation 
KKK-1822-E standards for ambulance construc-
tion? You can fi nd them at  http://apps.fss.gsa.gov/ 
vehiclestandards/ .   

 The Association of Air Medical Services (AAMS) 
strives to ensure that every person has access to 
quality air medical and critical care transport. 6

Information about air medical transport services 
and becoming a member can be found at  www.
aams.org .   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Slow and Steady Wins the Race  The lights and 
siren on your emergency response unit do not 
give you permission to drive as fast as possible. 
In fact, there is little information to support the 
notion that rapid response will improve patient 
outcomes. Additionally, the time that is saved in 
a “code 3” or emergency response is often negli-
gible compared with a routine response to the 
same location. Finally, your state laws about 
driving emergency vehicles probably have strict 
interpretations as to which rules an emergency 
vehicle operator can “violate” during an emer-
gency run. Given these factors, take your time 
getting to an EMS event—the life you save may 
be your own or that of your crew or the general 
driving public.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.    

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ
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 Answers   

 Are You Ready?   

  1. There are a couple of key missteps that may dramati-
cally impair Rick and Ann’s ability to provide the com-
munity with high-quality service. First, without at least 
beginning to check out the unit, they do not know if 
they have the proper supplies and equipment to handle 
emergency calls. If the unit is low on fuel, they may not 
even be able to respond or transport the patient to the 
hospital. Second, the sound of the music may be dis-
tracting to Ann, who is driving the vehicle. At best, it 
may drown out any ambient sounds that might clue the 
crew in to the traffi c patterns surrounding them as they 
head toward the incident. Can Ann be absolutely posi-
tive that the unit is ready to respond?     

 You Are There: Reality-Based Cases   

  1. Not having the ambulance gurney inside the ambulance 
is not only embarrassing, but it presents an operational 
challenge. Ann could return to the station to retrieve the 
stretcher, you could request a second ambulance for 
transport, or you could carry the patient out to the 
ambulance on a backboard and secure him somehow to 
the fl oor or bench seat of the ambulance. None of these 
options is satisfactory. The lesson learned here is to 
always check out the ambulance at the beginning of a 
shift.     

 Test Yourself   

  1. d 

 For patients with complaints of altered mental status, 
the cardiac monitor, oxygen/medical bag, and suction 
equipment may be necessary in order to properly care 



624 Part 6 Operations

for the patient. Each of these pieces of equipment should 
be brought to the scene to assist in your care of the 
patient. Remember, it is better to bring in the extra 
equipment and not need it than to look foolish when 
you need a piece of equipment left in the vehicle.   

  2. d 

 A Type II ambulance is the integral van body style with 
no modular box fi xed on the chassis.   

  3. Duplex radio communications allow for the transmuta-
tion of two channels on a single frequency, while mul-
tiplex allows for a higher number of channels. 

 For example, duplex communication is typically used 
to both send and receive audio information (so that both 
people can talk at the same time). Multiplex communi-
cation could also allow the transmission of text data.   

  4. You should contact the receiving facility prior to arrival 
in order to allow the hospital the opportunity to make 
additional preparations prior to the patient’s arrival. 

 It is important to contact the receiving facility prior to 
your arrival, even if you are less than a block away from 
the facility. This is a courtesy because there may be 
patients from other emergency units as well as walk-in 
patients requiring care. Lack of space at the receiving 
facility may result in diversion. In addition, advise online 
medical command about what treatments you initiated as 
per your standing order protocol and how the patient 
responded. If there are procedures that you wish to per-
form that require approval of online medical direction, 
this would also be the time to request approval. Contact-
ing the receiving facility also gives the medical command 
physician the opportunity to order additional treatment 
or ask additional questions and to make preparations 
prior to the arrival of the patient. As an example, some 
hospitals have initiated stroke and heart attack centers. 
In many institutions, after a certain time in the evening, 
staff may be on call. Contacting the hospital will give 
them adequate time to call back the needed resources.   

  5. Before 

 While negotiating curves and turns, you will have to 
drive slower coming into those turns. Centrifugal force 
makes heavier objects track to the outside edge of a curve, 
making emergency vehicles prone to skidding. Avoid 
braking when going into a turn. Brake before heading into 
the turn and ease off the gas while making a turn.   

  6. b 

 The preparation phase generally occurs at the beginning 
of the shift and requires a complete check of the vehicle 
and its equipment.   

  7. Predesignated landing zones will be well known to the 
pilot, will be free of most obstacles, and are easier to 
fi nd. 

 Predesignated landing zones have been picked because 
they are generally free of most obstacles that would be 
dangerous. They will also be easy to fi nd, as most fl ight 
programs will have the predesignated landing zone pre-
programmed into fl ight computers, with the appropriate 
global positioning system settings.   

  8. You should tell dispatch you have arrived on the scene 
so they know your current location. 

 Notify dispatch when you arrive at the scene. If you are 
directed somewhere different than where you were ini-
tially dispatched, update the communications center as 
soon as possible and be specifi c. If the situation rapidly 
deteriorates and you need help with the patient or your 
life is in danger, the dispatcher will send help to your 
last reported location.   

  9. Prearrival instructions are given by the emergency 
medical dispatcher (EMD) to assist the caller in caring 
for the patient. 

 Depending on the chief complaint, the EMD may give 
prearrival instructions to the caller. By following the 
EMD’s instructions, the caller essentially becomes a fi rst 
responder. This part of the EMD’s job can be crucial. 
Appropriate prearrival care could mean the difference 
between a patient who has no chance of survival, regard-
less of scene and transport times, and one who has a 
chance of survival.   

  10. True 

 Type III ambulances are also referred to as “mod van” 
or “box” ambulances.   

  11. b 

 For medical notifi cations, the chief complaint and onset, 
current vital signs, relevant past medical history, and 
treatment should be communicated. This would include 
any medical conditions and medications that the patient 
is currently taking to treat them for diseases related to 
their chief complaint. Advise online medical command 
what treatments you initiated as per your standing order 
protocol and how the patient responded.   

  12. c 

 Anyone operating an EMS vehicle is subject to the law 
of due regard. Regardless of the emergent nature of 
medical crises, the driver must perform driving tasks 
safely and with consideration (due regard) for the peo-
ple both in the emergency vehicle and in surrounding 
traffi c. Driving blindly through intersections, lights and 
sirens blazing; failing to yield the right of way; speeding; 
and following too closely are all examples of failure to 
follow the law of due regard. The operator of an emer-
gency vehicle is not exempt from traffi c laws and may 
be criminally or civilly liable if death, injury, or prop-
erty damage result from a crash.   

  13. a 

 During the response and prior to arriving at the scene, 
you are operating in the en route phase of the EMS 
response.   

  14. d 

 Base stations are generally in a fi xed location. Some 
base stations are small enough to fi t on a desktop; some 
are so large they require banks of consoles to contain 
them. They have larger antennas than portable or mobile 
radios and more power. This enables them to transmit 
over greater distances.   
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  15. a 

 Prior to leaving the hospital, complete your written 
patient care report. When you are done, make sure that 
you provide a copy of your written report to the emer-
gency department staff. This becomes part of the patient’s 
medical record and is important to the care of the 
patient. It is important to understand that this report is 
a legal document, and the terminology used should be 
appropriate and the content complete to refl ect the 
patient’s experience under your care. Data that is used 
to determine the future of paramedic practice is also 
pulled from these reports.   

  16. Examples include: if you are upset, just got into an 
argument, learned some upsetting news, or are too 
excited to focus on immediate tasks. 

 Both positive and negative emotions can be distracting. 
Emotions play a key role in operating an emergency 
vehicle. If you are upset, just got into an argument, or 
have just received bad news, for example, refrain from 
driving.   

  17. a 

 The oxygen-medical-trauma bag, containing the neces-
sary patient care equipment, will always be removed 

from the ambulance when exiting to provide patient 
care.   

  18. False 

 You should leave your visible warning (lights) on, but 
you should not leave your audible warning (sirens) on.   

  19. Federal Communications Commission 

 The Federal Communications Commission (FCC) is an 
independent United States government agency charged 
with oversight of interstate and international communi-
cations by radio, television, wire, satellite, and cable. 
The FCC has jurisdiction over the 50 states, the District 
of Columbia, and all U.S. possessions. They assign radio 
frequencies for use by emergency service organizations, 
as well as designate the rules and regulations for speak-
ing on the radio.   

  20. c 

 If transport time by ground to the trauma center is less 
than 20 minutes, transport the patient via ambulance. 
Setting up a landing zone and dispatching the helicop-
ter both take time to accomplish. If the patient is loaded 
and you are ready, go to the trauma center. Additionally, 
this patient has life-threatening injuries and should be 
transported emergently      .
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Are You Ready?
 You and your partner are sitting in the front seat of 
the ambulance. Your hat is covering your face as you 
try to fi t in a short nap when all of a sudden you are 
violently shaken. The shaking continues, and you hear 
an earth-shattering crash outside. The fi rst thing that 
comes to your mind is, “Earthquake!” You quickly lift 
your hat off your face just in time to see the houses 
on the opposite side of the street collapse onto a car 
that a man just got out of. The man runs into the street 
in an attempt to dodge the falling building. After what 
feels like a very long time, the shaking stops, and the 
man runs over to you. He points to the house that just 
collapsed on his car and yells that there are 13 people 
in his house. You look up and down the block and 
realize that the fi rst fl oors of all the houses on the 

block have collapsed, and the upper fl oors have fallen 
to the ground.  

  1. What is your fi rst priority? 

  2. What are some possible hazards that you need to 
be aware of on this scene? 

  3. Is there anything that you can do while you wait 
for help to arrive? 

  4. Describe the scene size-up that you would give 
specifi c to this scene based on the information 
that you have up to this point and on the chapter-
opening photograph. 

626
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Active Learning

  1. START and SMART Triage     

 Using the following scenario and Table 50-1, triage 
the victims listed in Table 50-1 using START (as 
discussed in the textbook), and the alternative 
method called Smart Incident Command System 
(SMART) described on pages 636–638 by circling 
the appropriate color designation for each victim. 

 Scenario: The Jones brothers are known for 
their parties. Tonight is the fi rst party that they have 
thrown in the new year. A majority of their guests 
are on the deck of the third-fl oor apartment. Every-
one is having a great time until there is a loud 
cracking noise and the deck collapses. As the deck 
falls, it fl ips upside down and lands on top of the 
Jones brothers and eight of their guests.

You Are There: Reality-Based Cases

 Case 1     

 It is 0030 hours. You are sound asleep when the auto-
matic lights click on and the tones start to sound. As 
you sit up in bed, the dispatcher calls: “Engine 9, 
Engine 42, Truck 9, Rescue Squad 3, Medic 9, Medic 
7, Medic 32, Battalion 10, EMS 3, respond for a 
multiple-car major MVC with people trapped. West-
bound Interstate 42 at mile marker 54. Troopers on 
scene report numerous critical patients and two fatali-
ties.” When you hear “numerous critical patients and 
two fatalities,” you go from being asleep to wide awake 
in a fraction of a second. 

 As you slide down the pole that leads to the 
apparatus floor and your ambulance, you gather 
your thoughts. The first thought is that you are one 
exit away from the scene, so you will likely be the 
first EMS unit to arrive. Your next thought is about 
ICS and what your responsibilities will be.   Just as 
you suspected, you are the first unit on scene. A 
trooper runs up to you and informs you that there 
are three cars involved, with four patients in each 
car. He points to one of the cars and tells you that 
the passenger in the front seat is obviously dead 
and the driver is trapped. Then he points to the 
roadway and tells you that the patient who was 
ejected from another car is dead as well. Another 
trooper informs you that they have shut down the 
interstate at Broadway, and they will not reopen the 
road until you clear the scene and their investiga-
tion is complete.   

  1. Based on the preceding photograph and the infor-
mation that you have received from the trooper, 
provide a scene size-up for this incident. 

     

  2. If you need additional or fewer resources, identify 
any additional resources that you need or extra 
resources that you can cancel. 

    

  3. If you are functioning as the incident commander 
(IC) and medical group supervisor (MGS), what 
role should your partner assume? 
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  Victim Presentation START Triage SMART Triage

Green Red Yellow Black Green Red Yellow Blue Black

Patient A: A 24-year-old male sitting on the 

sidewalk on the ground fl oor with a badly 

crushed arm that appears to have been crushed 

by the deck. He stands up and walks to the 

treatment area, cradling his arm, when you direct 

anyone who can walk to carefully walk to the 

green tarp area (treatment area) on the street.

Patient B: A 27-year-old female who is gurgling 

blood from her mouth when she breathes at 12 

breaths/min. Her capillary refi ll is 4 seconds, 

and she withdraws to pain.

Patient C: A 23-year-old female who has a 

signifi cant depression to the occipital region of 

her skull. She is initially apneic but begins to 

breathe when you open her airway. She has 

palpable radial pulses and is unresponsive.

Patient D: A 26-year-old female who has 

a severely depressed open skull fracture with 

part of her brain lying on the ground next to her. 

She has infrequent respirations (4–6 breaths/min) 

and no peripheral pulses. She is unresponsive, 

and her husband is yelling at you to help her.

Patient E: A 28-year-old male who has a piece 

of the deck impaled in his right anterior chest. 

He is breathing at 24 breaths/min. He has a 

radial pulse (capillary refi ll ⬍ 2 s) and is 

following your commands.

Patient F: A 21-year-old female crushed by the 

deck on her chest. She is not breathing, she 

has no pulse, and she is unresponsive.

Patient G: A 25-year-old male whose chest is torn 

wide open. You can see a majority of his liver. He 

has agonal respirations and delayed capillary refi ll, 

and is unresponsive. The fi refi ghters tell you that it 

will take them 30 min to free him from the deck.

Patient H: A 20-year-old female who has been 

decapitated. No breathing, no pulse, 

unresponsive.

Patient I: A 30-year-old male who has both of 

his legs crushed under the deck. He is awake 

and breathing at 28 breaths/min. He has a 

capillary refi ll time of ⬍ 2 s, and he is following 

your commands.

Patient J: A 19-year-old female who is 

unconscious and unresponsive with a large 

scalp laceration and blood dripping out of her 

right ear. She has rapid, deep res pirations at 34 

breaths/min and a capillary refi ll time of ⬍ 2 s.

TABLE 50-1
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  4. In a mass casualty incident (MCI), what roles do 
the personnel in the second-in ambulance typi-
cally play? 

  

 

    

  5. What should happen with the “dead bodies” that 
the trooper pointed out to you? 

  

 

  

 Your partner begins to triage the patients. 
 Of the four patients in the fi rst car who are triaged, 

the following is discovered:  

  Patient A:  A restrained 45-year-old driver is alert 
and oriented, but complaining of severe shortness 
of breath and chest pain. The patient’s res piratory 
rate is 42 and shallow, and there is a weak, thready 
radial pulse at 136. Crepitus and  subcutaneous 
air are noted upon palpation of the anterior chest 
wall.   

  Patient B:  An unrestrained 38-year-old female pas-
senger in the front seat who is alert and oriented, 
complaining of pain with obvious deformity to her 
bilateral femurs, glass lacerations to her forehead, 
and pain to her pelvis. Her skin is cool, pale, and 
moist. She has weak and rapid brachial pulses and 
an unlabored respiratory rate of 24.   

  Patient C:  A restrained 10-year-old male located in 
the back seat behind the driver, complaining of head, 
neck, and back pain. He is conscious and alert with a 
strong radial pulse and a respiratory rate of 32.   

  Patient D:  An unrestrained 5-year-old female in 
the back seat behind the front seat passenger who 
appears to be unconscious with agonal snoring ven-
tilations and no palpable radial pulses. She appears 
to have a large hematoma to the right side of her 
head and a blown right pupil. In addition she has 
marked abdominal distention.    

 The second car that your partner triaged was turned 
sideways on the interstate and had signifi cant damage 
to both the passenger’s and driver’s sides of the car.  

  Patient E:  A restrained 27-year-old male in the 
driver’s seat is trapped and shows signs of signif-
icant head and facial injuries. He is unconscious 
and has infrequent gasping ventilations. He has no 
radial or brachial pulses, but he has a weak and 
rapid carotid pulse. His chest has an asymmetrical 
expansion when he takes a breath, and his lower 
extremities appear to be badly broken.   

  Patient F:  A restrained 23-year-old female is lo-
cated in the front passenger seat. She has the A post 
(where the roof meets the hood of the car, framing 
the front windshield) of the car impaled in her face. 
She is unresponsive, does not appear to be breath-
ing, and has no pulse.   

  Patient G:  A restrained 20-year-old female is in 
the seat behind the driver. She is moaning and ap-
pears to have a depression to the left parietal region 
of her head. Her respiratory rate is 24, and she has 
bounding radial pulses. She appears to have a de-
formed left arm.   

 Patient H: A 2-year-old male is located behind the 
front seat passenger in his car seat. He is crying hys-
terically and following you with his eyes, but has 
no movement of any of his extremities. He has a re-
spiratory rate of 52 and a heart rate of 100 beats per 
minute. He has obvious deformity of his cervical 
spine.    

 The third car in the accident has an empty driver’s 
seat and three passengers.  

  Patient I:  An unrestrained 7-year-old female in the 
front passenger’s seat (with the air bag deployed) 
lies motionless in the seat. She has no ventilatory 
effort, and there remains no ventilatory effort after 
several attempts at opening her airway. She has no 
peripheral or carotid pulses.     Patient J:  An unrestrained 27-year-old female pas-
senger is in the seat behind the front passenger’s 
seat. She is slumped over the top of the other back 
seat passenger. She is unresponsive, with rapid 
shallow respirations (36 breaths per minute) and 
a weak and rapid radial pulse. She has bleeding 
from her right ear and epistaxis from her bilateral 
nares.   

  Patient K:  A restrained 9-year-old male is found 
under his mother in the back seat. He states that 
he thinks that he is fi ne, but he is afraid to move 
because he doesn’t want to hurt his mother. He has 
a respiratory rate of 28 and a strong regular radial 
pulse. He has no complaints of pain or discomfort. 
He is able to move all his extremities, and when 
his mother is moved off of him, he is able to get 
out of the car and walk, but he refuses to leave his 
mother.    

 The trooper points out that the driver of the car 
was ejected and is lying in the roadway behind the 
car.    Patient L:  An apparently unrestrained 28-year-old 

male lies prone on the ground with his face point-
ing up to the sky. He has considerable deformity of 
his neck and spine and has no ventilatory effort and 
no pulses.      
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Patient START Triage JumpSTART Triage

A Green Red Yellow Black Green Red Yellow Black

B Green Red Yellow Black Green Red Yellow Black

C Green Red Yellow Black Green Red Yellow Black

D Green Red Yellow Black Green Red Yellow Black

E Green Red Yellow Black Green Red Yellow Black

F Green Red Yellow Black Green Red Yellow Black

G Green Red Yellow Black Green Red Yellow Black

H Green Red Yellow Black Green Red Yellow Black

I Green Red Yellow Black Green Red Yellow Black

J Green Red Yellow Black Green Red Yellow Black

K Green Red Yellow Black Green Red Yellow Black

L Green Red Yellow Black Green Red Yellow Black

  6. Using the START or jumpSTART triage criteria 
and Table 50-2, triage the patients by circling the 
appropriate category in Table 50-2.                      

       As additional resources arrive on the scene, you 
transfer the role of IC to the battalion chief, and she 
directs you to take over the role of MGS. When the 
second-in ambulance arrives and checks in with you 
over the radio, you assign one of the crew members 
the task of setting up a treatment area and the other 
crew member the task of transport offi cer. You request 
that the transport offi cer begin to contact the trauma 
center and the local area hospitals to determine how 
many patients they can take. 

 During the extrication process patient E, the uncon-
scious male driver who was trapped in his car with ini-
tial signs of signifi cant head and facial injuries and infre-
quent gasping ventilations, has stopped breathing and 
no longer has a pulse. The offi cer of the rescue squad 
tells you that it will take another 10 minutes to extricate 
the patient.   While en route to the scene, the EMS super-
visor contacted dispatch and requested any available 
EMS aircraft. The dispatcher informs you that there are 
two medical helicopters available with a 7–10 minute 
ETA. Both have the capacity to carry one patient each. 

 The closest trauma center (a Level II trauma cen-
ter) is approximately 20 minutes away by ground and 
7–10 minutes by air, and there is a Level I trauma 
center that is over an hour away by ground and 
approximately 25 minutes by helicopter. There are 
two local community hospitals that are 15 and 20 min-
utes away, respectively. 

 The transport supervisor informs you that the 
Level II trauma center can handle two immediate 

patients and three minor or delayed patients. The 
local hospitals state that they can handle three minor 
or delayed patients each, and the Level I trauma cen-
ter states that it can accept three critical trauma 
patients and three minor or delayed patients. 

 Two additional medic units have checked in and 
are waiting for instructions in the staging area in front 
of the crash scene. 

 Your partner (the triage supervisor) informs you 
that there are seven immediate (red) patients, one 
minor (green) patient, one delayed (yellow) patient, 
and three deceased (black) patients.   

  7. What should happen with patient E? 

  

 

    

  8. What tasks do you need to coordinate with the 
incident commander? 

  

 

    

  9. What should the incoming units do while they are 
waiting for assignments? 

  

 

    

TABLE 50-2
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  10. What should you direct the triage supervisor to do 
now that the triage process is complete? 

  

 Patient E has been retriaged as deceased 
(black). This makes the triage count of the patients 
as  follows:    • Six immediate (red) patients   

  • One minor (green) patient   
  • One delayed (yellow) patient   
  • Four deceased (black) patients      

  11. Where should the patients be transported? 

     

  12. How should the patients be transported (by ground, 
by air, etc.)? 

     

  13. Critical (immediate) trauma patients should be 
transported to a trauma center. There are six criti-
cal trauma patients, and the two trauma centers 
together can accept fi ve trauma patients. What are 
your options for managing this situation? 

Test Yourself

  1. What elements does a scene size-up generally 
include? 

    

  2. What is the function of an incident action plan 
(IAP)? 

    

  3. When communicating with other agencies on the 
radio during a mass casualty incident, why is it 

important to use clear text? 

     

  4. Command posts are temporary locations where 
personnel and equipment are kept until they are 
needed on scene.  

 True   

 False      

  5. During a large-scale MCI, the incident commander 
is considering creating another division for a total 
of six divisions. What additional step should she 
take? 

   

  6. Once a staging area has been established, it becomes 
a functional unit under which section? 

     

  7. Why should paramedics use the ICS even for small 
events? 

    

  8.  is responsible for tracking hours 
of work and compensation during a large mass 
casualty incident. 

 Scenario:   A building under construction has col-
lapsed, trapping 30 workers. You have arrived on the 
scene, requested additional resources, and set up a 
command post. You are the incident commander.   

  9. You realize that there are two separate areas where 
extrication and treatment are needed. You should  

  a. establish another command post to divide up 
the work.   

  b. write an incident action plan because it is 
required.   

  c. avoid dividing your resources in order to 
remain safe.   

  d. assign resources and establish two division 
supervisors.      

  10. You begin treating patients after your supervisor 
arrives and takes over as the IC. This is called  

  a. transfer of duties.   

  b. transfer of command.   

  c. transfer of control.   

  d. transfer of scene.    
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 Scenario:   A passenger train has derailed and multi-
ple people are injured. Many have self-extricated. 
Injured passengers can be found on both sides of the 
train.   

  11. Applying the incident command system, what is 
the best method for the initial management of this 
scene?  

  a. Establish divisions on both sides of the train.   

  b. Set up a command post on both sides of the 
train.   

  c. Move all injured passengers to one side of the 
track.   

  d. Plan for a single triage and staging area.      

  12. The railroad company has sent a representative to 
assist with the rescue effort. The title given to this 
advisor is  

  a. technical specialist.   

  b. administrative advisor.   

  c. nonessential person.   

  d. EOC advisor.    

 Scenario:   A gas line explosion has destroyed several 
buildings and injured more than 50 people in a city 
with only one Level II trauma center. At approximately 
the same time, about a mile away from the scene, two 
cars collide head-on, seriously injuring three people.   

  13. Had the car crash  not  occurred at the same time 
as the explosion, it most likely would have been 
classifi ed as  

  a. a routine incident.   

  b. a mass casualty incident.   

  c. a multiple-casualty incident.   

  d. a multiple-injury disaster.      

  14. How should you manage these incidents?  

  a. Treat the car crash victims fi rst because the 
scene can be cleared more quickly.   

  b. Focus resources on patients who require 
advanced airways.   

  c. Allocate resources to patients with the best 
chance of survival.   

  d. Ensure that all patients who arrive at the hos-
pital become priority patients.    

 Scenario:   You are on the scene of a three-vehicle 
crash. Eight people are injured, and your squad has 
implemented START triage.   

  15. A patient with a small laceration on her cheek has 
exited her car and asks you if she can help with 
the injured. You should  

  a. perform a quick assessment to determine pri-
mary triage designation.   

  b. ask the woman if she has any medical training 
and allow her to assist you.   

  c. ask the woman to go back to her car to await 
assessment by you or your partner.   

  d. send the woman to the green “third priority” 
treatment area to await treatment.      

  16. Within the START triage method, all nongreen 
patients will be initially evaluated using what 
parameters?  

  a. Respirations, pulse, and mental status   

  b. Airway, breath sounds, and pulse   

  c. Probability of survival and airway patency   

  d. Resources and life-threatening conditions    

 Scenario:   Three people were injured in a car crash. 
Patient 1 has an obvious, open skull fracture and is 
not breathing; patient 2 is an alert elderly man with 
a labored respiratory rate of 36; patient 3 is a child 
who does not respond to pain and is breathing 10 
times per minute.   

  17. Using the START triage method, patient 1 would 
be classifi ed as  

  a. red.   

  b. green.   

  c. black.   

  d. yellow.      

  18. Using the JumpSTART triage method, patient 3 
should be classifi ed as  

  a. immediate.   

  b. minor.   

  c. delayed.   

  d. nonurgent.    

 Scenario:   You are the fi rst ambulance on the scene 
of an apartment fi re with an unknown number of 
people reportedly still inside the complex. Three 
police offi cers and two fi re units have also arrived.   

  19. What is the fi rst thing you should do? 
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  20. If three separate “incident commanders” represent-
ing different agencies are required for this scene, 
the command structure is said to be unifi ed.  

 True   

 False       

Need to Know

  1. Describe the incident command system (ICS) and 
its relationship to the National Incident Manage-
ment System (NIMS) 

 The incident command system (ICS), otherwise 
known as the incident management system, was 
developed in the early 1970s in response to a need 
for effi cient management of rapidly moving wild 
land fi res in the state of California. 1  The four pil-
lars of the ICS system are that  

  a. It is an organizationally fl exible system.   

 b. It is functional on a day-to-day basis as well as 
in incidents of grand scale.   

 c. It is standardized so that personnel from differ-
ent agencies, large or small, can function in any 
role.   

  d. Its operations are cost effective. 2     

  In order for these objectives to be carried out, 
the federal government, under a presidential direc-
tive to the Department of Homeland Security, cre-
ated the National Incident Management System 
(NIMS). 3  State, local, and tribal agencies must 
adopt NIMS as a condition for receiving federal 
monies for training, equipment, and reimburse-
ment for costs associated with assisting in the 
mitigation of large-scale incidents. 4  
  As a result of the development of the ICS, the 
nation now has a system for managing incidents 

that allows for:  
 • Appropriate span of control ratios   

 • A standardized emergency response organiza-
tional structure   

 • Reliable incident information available to all 
agencies and personnel at an incident   

 • The ability for all the agencies responding to 
an incident to communicate effectively with 
one another   

 • A clearly defi ned chain of command   

 • Mutually understood terminology   

 • Clear incident objectives that allow for a coor-
dinated response 5      

  2. Defi ne key terms related to medical incident com-
mand.  

  a.  National Incident Management System (NIMS).
A system responsible for developing a process 
that creates a clear chain of command and a 
consistent approach for federal, state, local, 
and tribal governments to work together.   

  b.  Incident command system (ICS).  A consistent 
incident management system that utilizes com-
mon and consistent terminology (the ICS is an 
integral component of NIMS).   

  c.  Incident commander (IC).  The only position that 
is staffed at every incident. The IC has the over-
all responsibility for managing the incident.   

  d.  Unity of command.  Each individual worker on 
a scene is accountable to only one supervisor.   

  e.  Unifi ed command.  Allows for the sharing of 
the incident command function by two or more 
agencies or jurisdictions.   

  f.  Incident command post (ICP).  The place where 
the incident commander oversees incident 
operations. The ICP should be located outside 
of the incident.   

  g.  Staging areas.  Temporary locations where per-
sonnel and equipment are kept until they are 
needed on the scene.   

  h.  Bases.  Locations where primary logistical and 
administrative functions are coordinated and 
administered (the base may be located at the 
same place as the ICP).   

  i.  Camps.  Locations where resources are kept to 
support the incident operations (they provide 
food, shelter, water, sleeping areas, and sanita-
tion to the workers at the incident).   

  j.  Helibases.  Locations for helicopter operations.   

  k.  Helispots.  Temporary locations that are used as 
landing zones.   

  l.  Incident action plan (IAP).  An oral or written 
plan containing the objectives and strategies 
for managing the incident (a hazmat incident 
is the only type of incident that requires a 
written IAP). The IAP should contain (1) what 
needs to be done, including incident objec-
tives, strategies, evaluation of the progress 
that is being made in an attempt to mitigate 
the situation, and revision of the plan to meet 
changing conditions; (2) who is responsible 
for doing it, including personnel and resources; 
(3) how communications are accomplished; 
and (4) what is the procedure if someone is 
injured.   

  m.  Operational period.  A part of the IAP that 
describes the goals and objectives for a 
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 particular period of time (typically 12 hours, 
but can be more or less time).   

  n.  Span of control.  The number of people that a 
supervisor can effectively manage (between 
three and seven people, but the recommended 
number is less than fi ve).   

  o.  Command staff   
 1.   Public information offi cer (PIO).  Serves as 

a conduit for information to internal and 
 external stakeholders, including the media.   

  2.  Safety offi cer.  Responsible for  monitoring 
the safety conditions and developing mea-
sures to ensure the safety of workers on 
the scene.   

  3.  Liaison offi cer.  Serves as the primary con-
tact for supporting agencies assisting with 
the incident.      

  p.  General staff.  The individuals in charge of each 
section.  

  1.  Operations section chief.  Responsible for 
the management of tactical operations (one 
of the operational areas will be EMS).   

  2.  Staging.  A functional unit under the opera-
tions section where arriving units can stand 
by until they receive an assignment.   

  3.  Planning.  Consists of four units and a num-
ber of technical specialists. This section is 
responsible for developing and documenting 
the IAP (including operational objectives and 
strategies established by the IC).  
 •  Technical specialists.  Individuals who 

are specially trained in their fi eld or profes-
sion and are only activated when needed. 
They can be assigned anywhere in the or-
ganization, including the command staff.      

  4.  Logistics.  Responsible for the acquisi-
tion and coordination of required support 
 resources.   

  5.  Finance and administration.  Typically estab-
lished in incidents that last for several days 
or longer. Responsible for cost analysis, com-
pensation, procurement, and tracking per-
sonnel and hours of work.      

  q.  Modular resource components   

 1.   Branches.  Up to fi ve branches per section. 
Branches are typically formed when the 
number of divisions or groups exceeds the 
recommended 1:5 ratio span of control. 
Branches often develop after divisions or 
groups. Branches are controlled by branch 
directors.   

 2.   Divisions and groups.  Up to fi ve divisions 
or groups per branch. Divisions are used 

to divide an incident across geographical 
boundaries. Groups are established to con-
trol assignments that are related to a spe-
cifi c function.   

 3.   Units.  Up to fi ve resource units per division 
or group (a resource unit is a company or a 
crew of an ambulance, a fi re engine, a res-
cue squad, etc.).   

  4.  Strike teams.  Consist of a set number of the 
same type of resources.   

  5.  Task forces.  Any combination of resourc-
es put together to accomplish a specifi c 
mission.  

 • Both strike teams and task forces oper-
ate under a designated leader and have a 
common form of communication that they 
use during their assignment.         

  r.  Chain of command.  An orderly line of author-
ity.   

  s.  Area command.  Provides oversight to the man-
agement of various incidents that are happen-
ing simultaneously around a single city.   

  t.  Transfer of command.  Typically takes place 
when an incident expands and later-arriving 
personnel take over command from the initial 
arriving personnel. The transfer is best accom-
plished face-to-face and needs to be communi-
cated to all other workers at the incident.      

  3. Defi ne scene size-up and describe the components 
that need to be conveyed to the other responding 
units. 

 A scene size-up is a brief report that summarizes 
the observation of fi rst-arriving units. This report 
includes the following:  

  a. The designation of the fi rst company arriving 
on the scene   

  b. A brief description of the type of incident and 
an estimate of the number of patients   

  c. Any obvious conditions or safety concerns   

  d. A declaration of the strategy to be used along 
with additional resources   

  e. The assumption of command (along with the 
designation of the name of the incident, for 
example, “Medic 47 will be Interstate 10 Com-
mand.”)   

  f. The designated location of the command 
post 6     

  Subsequent information, especially when the 
situation involves the care and transport of numer-
ous patients, includes:  

  a. The best access for units to get to the scene   

  b. A location for a staging area   
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  c. The best egress for units to take when trans-
porting patients from the scene   

  d. Locations for treatment areas, helicopter land-
ing zones (LZs), a morgue, medical supply, and 
so forth   

  e. The identity of the workers who take on the 
roles of triage, treatment, and transport groups   

  f. Periodic updates on the condition of the scene 
and progress in the transporting of patients      

  4. Compare and contrast a multi-casualty incident 
with a mass casualty incident. 

 A multi-casualty incident is an incident that pro-
duces more patients than a jurisdiction is routinely 
capable of handling. 7  It does not, however, exceed 
the capacity of the local hospitals, EMS providers, 
and other resources to manage. 
  A mass casualty incident involves a number of 
patients with severity of injuries that exceed the 
capabilities of the area EMS providers, hospitals, 
and facilities. In this type of situation, resources 
are allocated and utilized in a manner that allows 

for the patients with the best chances for survival 
and who require the least expenditure of time, 
resources, and personnel to be cared for fi rst. 8    

  5. Describe the methods and processes for classifying 
patients during triage. 

 Triage is the process of evaluating and classifying 
patients into categories based on predetermined 
triage criteria. Many systems use a color-coded 
method of identifying patients according to their 
acuity. Three commonly used triage systems are 
START, JumpSTART, and SMART. 

  a. START triage is a method of triaging patients 
that begins by removing all minor (green) 
patients from the equation and placing them in 
the treatment area. 9  The remaining patients are 
then evaluated using the mnemonic RPM:  

 R = respiration   

 P = pulse   

 M = mental status    

   Figure 50-1  shows the START triage algo-
rithm. 

MINOR

All walking wounded

RESPIRATIONS

NO

Under 30/min. Over 30/min.

NO respirations

DECEASED

Over 2 seconds Capillary refill Under 2 seconds

Control bleeding

Position airway

Radial pulse absent

PERFUSION

Radial pulse present

MENTAL STATUS

CAN'T follow

simple commands

CAN follow

simple commands

OR

IMMEDIATE

IMMEDIATE

IMMEDIATE

IMMEDIATE

DELAYED

Respirations

YES

FIGURE 50-1 The START triage algorithm.
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  b. JumpSTART triage is a pediatric adaptation 
of the START method; it is shown in  Fig-
ure 50-2 . 10  

  c. The SMART triage system is represented by the 
algorithm in  Figure 50-3 . 

   In this system patients are classifi ed in the 
following manner:  

 •  First priority.  Patients who will likely sur-
vive, but have immediate life threats; usually 
coded by the color  red  and called “immedi-

ate” in regard to the need for transportation 
off of the scene.   

 •  Second priority.  Patients who have injuries 
that may become life-threatening, but can tol-
erate a short delay in receiving care; usually 
coded by the color  yellow  or described as 
“delayed.”   

 •  Third priority.  Patients who have nonurgent 
and localized injuries without systemic impli-
cations; usually coded by the color  green.  

Able to

walk?
MINOR

Secondary

triage*

*Evaluate infants first in

secondary triage using the 

entire JumpSTART

algorithm

Breathing?
BREATHING

IMMEDIATE

IMMEDIATE

IMMEDIATE

IMMEDIATE

DELAYED

IMMEDIATE

DECEASED

DECEASED

Position

upper airway

Palpable pulse?

5 rescue

breaths

BREATHING

Respiratory

rate

Palpable

pulse?

AVPU

YES

YES

YES

"P" (INAPPROPRIATE)

POSTURING OR "U"

"A", "V" OR "P"

(APPROPRIATE)

YES

NO

NO

NO

NO

15–45

<15 OR >45

APNEIC

APNEIC

FIGURE 50-2 The JumpSTART MCI triage algorithm for pediatric patients.
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The group is often referred to as the “walking 
wounded” or the “hold” group.   

 •  Last category.  The last category is for patients 
who are dead or catastrophically injured and 
extremely unlikely to survive. This category 
is usually represented by the color  black  or 
classifi ed as “expectant” or “deceased.”    

  Patients are either initially triaged with col-
ored (red, yellow, green, or black) plastic tape that 
is tied around an extremity or with commercially 
available triage tags. This process is typically per-
formed using specifi c physiological criteria such 
as respirations, pulse, and mentation. The patient 
will receive the initial color-coded triage rating 
based on the results of the rescuer’s interpretation 
of the triage criteria. Secondary triaging is com-
pleted as soon as the patient enters the treatment 
area (typically with triage tags). See Chapter 50, 
Medical Incident Command, in the textbook for 
additional information on triage criteria.     

  6. Describe the function of the following multi-
casualty incident ICS groups: medical group super-
visor, triage group, treatment group, and transpor-
tation group.  

  a.  Medical group supervisor (MGS).  The primary 
focus of the MGS is to implement all medical 
group and branch functions necessary to triage, 
treat, and transport all patients according to the 
incident medical objectives. The MGS establishes 
command and control of the activities within a 
medical group, establishes the medical group 
with assigned personnel, and requests additional 
personnel and resources suffi cient to respond to 
the magnitude of the incident. The MGS reports 
to the medical branch director or directly to the 
incident commander and supervises the triage 
unit leader, treatment unit leader, transport unit 
leader, and medical supply coordinator.   

  b.  Triage group.  The triage group is responsible 
for overseeing personnel who locate and rap-
idly assess all the patients involved with the 
incident.   

  c.  Treatment group.  The treatment group is 
responsible for designating an appropriate 
treatment area if the IC has not already estab-
lished one. Patients are retriaged once they 
enter the treatment area, and their injuries are 
managed, generally under austere conditions.   

  d.  Transportation group.  The transportation group 
assigns workers under their command to super-
vise communication with receiving facilities 
(determining how many patients a facility can 
take and the type of patients they are capable of 
treating) and track patients who are transported 
from the scene. This group works in conjunction 
with the MGS and the treatment supervisor to 
ensure that there are suffi cient transportation 
resources and personnel to move the patients 
from the treatment area to the appropriate trans-
portation vehicles. The group advises the treat-
ment supervisor when resources are available 
for transporting patients, requests units from the 

Walking?
PRIORITY 3 

(DELAYED)

PRIORITY 1 

(IMMEDIATE)

Respirations? Respirations?

PRIORITY 2 

(URGENT)

*PRIORITY 4 

(EXPECTANT)

DECEASED

Position 

airway

Respirations

< 30/min?

Capillary

refill

Obeys simple

commands?

YES

YES

YES

* Note that Priority 4 pertains to those patients who are not yet

deceased, but have such catastrophic injuries that they cannot

possibly survive and for whom treatment would be futile.

NO

NO

YES

NO

YES

NO

NO

Over 2 

seconds

Under 2 

seconds

Control bleeding

FIGURE 50-3 The Smart Incident Command System 

(SMART) triage system.
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staging area, and ensures that ongoing monitor-
ing of patients takes place as they are readied 
and loaded into transport resources.       

 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:           

Skill Name

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Airway Positioning 
and Maneuvers

1 – DVD 1 – DVD

Primary Survey 32 – Appendix 
A and DVD

32 – Chapter 
14 and DVD

Verbal 
Communications

63 – DVD N/A

 Connections   

 Chapter 5, Clinical Decision-Making, in the 
textbook describes clinical decision-making in 
the setting of multiple patients.   

 Chapter 9, Safety and Scene Size-Up, in the 
textbook offers additional information on scene 
safety and scene size-up while responding to 
multi-casualty and mass casualty incidents.   

 See Chapter 17, Documentation and Communi-
cation, in the textbook for additional informa-
tion on communication and patient tracking 
while managing an MCI.   

 Chapter 27, Trauma Patients and Trauma Sys-
tems, in the textbook explains the management 
of multiple trauma patients by prehospital per-
sonnel and medical facilities.   

 Chapter 51, Rescue Awareness, in the textbook 
presents information on how to work with res-
cue personnel on the scene of an MCI.   

 Chapter 52, Teamwork and Operational Inter-
face, in the textbook discusses techniques for 
working with other agencies in small- and large-
scale incidents.   

 Chapter 53, Hazardous Materials Incidents, in 
the textbook outlines the responsibilities of 
EMS when managing patients who have been 
exposed to hazardous materials, including how 
to prevent the contamination of additional peo-
ple and emergency personnel.   

 For information and instruction on the Smart 
Incident Command System (SMART), created 

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

by TSG Associates, go to  www.tsgassociates.
co.uk/English/Civilian/training.htm  and use the 
online tutorial.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Two Critical Factors  When faced with a multi-
casualty or a mass casualty incident, there are two 
factors that are critically important to the overall 
success of the operation: scene size-up and clear 
communication.   

 • For a smooth-running MCI, fi rst-arriving medi-
cal personnel need to perform an accurate and 
succinct  scene size-up,  which includes an 
 estimate of the number of victims, request for 
additional resources, and a location for the ad-
ditional  resources to stage (this will also help 
prevent freelancing, as incoming units will need 
to check in once they are in the staging area). 
Regarding additional resources, a good rule of 
thumb is to divide the number of  patients by 
2 (to allow for two patients per ambulance) and 
add two ambulances to that number (to allow 
for enough personnel to handle the MCI and 
ICS positions). If there is no IC, the most experi-
enced person from the fi rst-in unit will become 
the IC and may also function as the MGS until 
transfer of the IC function can take place.   

 • The other factor crucial to the success of an MCI 
operation is  clear communication.  All medical 
personnel need to be able to communicate with 
one another. It is the responsibility of the MGS 
in conjunction with the IC to make sure that ev-
erybody on the scene has the ability to commu-
nicate with one another.   

Triaging When you are faced with the task of tri-
aging, triage by the criteria that are set forth by the 
system your region uses. You must maintain com-
plete objectivity and keep emotions out of the pro-
cess. It can be diffi cult to maintain objectivity, for 
example, when faced with injured children, but 
remember that the purpose of triage is to do the 
most good for the most people.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.     

ᔢ

ᔢ

ᔢ



 Chapter 50 Medical Incident Command 639

 References  

  1. “History of ICS,” Incident Command System National 
Training Curriculum, October 1994, p. 1.   

  2. Ibid, p. 2.   
  3. The White House of the United States of America, 

 Homeland Security Presidential Directive HSPD-5: Man-
agement of Domestic Incidents,  February 28, 2003, 
 www.NIMSonline.com/docs/hspd-5.pdf  (accessed June 
30, 2005).   

  4. The White House of the United States of America,  Home-
land Security Presidential Directive HSPD-8: National 
Preparedness,  December 17, 2003,  www. NIMSonline.
com/docs/hspd-8.pdf  (accessed June 30, 2005).   

  5. “History of ICS,” p. 2.   
  6. National Fire Service Incident Management System 

Consortium Model Procedures Committee,  Model Proce-
dures Guide for Emergency Medical Incidents,  2nd ed. 
Stillwater, OK: Fire Protection Publications, Oklahoma 
State University, 2002.   

  7. American College of Surgeons,  Advanced Trauma Life 
Support Instructor Manual,  6th ed. Chicago, IL, 1977.   

  8. G. Super et al.,  START: Simple Triage and Rapid Treat-
ment Plan,  Newport Beach, CA: Hoag Memorial Presby-
terian Hospital, 1994.   

  9. L. E. Romig, “JumpSTART Pediatric Triage Tool,”  www.
jumpstarttriage.com/TheJumpSTARTAlgorithm.html  
(accessed June 30, 2005).  

  10. E. K. Noji and G. D. Kelen, “Disaster Medical Services,” 
in J. E. Tintinalli, G. D. Kelen, and J. S. Stapczynski 
(eds.),  Emergency Medicine: A Comprehensive Study 
Guide.  New York: McGraw-Hill, 2004, pp. 27–35. 

 Answers   

 Are You Ready?   

  1. The fi rst priority is your own safety. Don all your per-
sonal protective equipment. Call for help, then attempt 
to gather as much information as you can relevant to 
the location of the people in the house (what fl oor were 
they on, were they in the front or the back of the house, 
etc.) and other points of access (back entrance, roof, 
etc.), so that you can pass the information on to rescue 
personnel when they arrive.   

  2. Hazards at this scene include potential aftershocks, nat-
ural gas leaks, further building collapse, downed electri-
cal lines, the potential for fi re, and broken glass.   

  3. Things that you can do while you wait for help to arrive 
include the following:

    a. Isolate and deny entry to the collapsed building.   

  b. Shut off the gas for the buildings if doing so does 
not pose a threat to your personal safety.   

  c. Use the public address (PA) system in your ambu-
lance to request people to call out if they can hear 
you. This can give you an idea of where people are 
and if people are able to respond to you. You can 

also offer some comfort by telling the people that 
help is on the way.      

  4. The scene size-up should include the following:  

  a. The designation of the fi rst company arriving on the 
scene—“Medic 82.”   

  b. A brief description of the type of incident and an 
estimate of the number of patients—“We have a 
building collapse that involves an entire city block 
on First Street between A and B Streets. We have 
reports of at least 13 people trapped.”   

  c. Any obvious conditions or safety concerns—“The 
upper fl oors of the buildings have collapsed on the 
ground fl oors, and there are downed electrical wires 
in the area.”   

  d. A declaration of the strategy to be used along with 
additional resources—“Requesting heavy rescue 
squad, additional fi re suppression units for man 
power, and eight additional ambulances.” Eight 
additional ambulances would allow for two patients 
per ambulance and an additional ambulance to 
cover the MCI supervisory positions, including your 
ambulance (triage, treatment, transport, and medi-
cal group supervisor [MGS]).   

  e. The assumption of command (along with the desig-
nation of the name of the incident)—“Medic 82 will 
be First Street Command.” When the person in 
charge of search and rescue shows up, you can 
transfer command to that individual and take over 
the role of MGS or take on any of the other roles 
that have not been fi lled.   

  f. The designated location of the command post—
“The command post will be at the corner of 
First Street and A Street.” You can offer routes 
of access to the scene if you know how it will be 
best for units to arrive, and you can offer a  location 
for ambulance staging so that the scene doesn’t 
become a traffi c jam of emergency vehicles.        

 Active Learning   

 1. 

Patient START SMART

A Minor Priority 3

B Immediate Priority 1

C Immediate Priority 1

D Immediate Priority 4

E Delayed Priority 2

F Dead Dead

G Immediate Priority 4

H Dead Dead

I Delayed Priority 2

J Immediate Priority 1      
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 You Are There: Reality-Based Cases  

 Case 1   

  1. “Medic 7 is on scene. The correct location of the inci-
dent is westbound Interstate 42 at mile marker 54. We 
have three vehicles involved. There are 10 patients and 
two fatalities. Troopers have shut down westbound 42 
and are diverting traffi c off the interstate at Broadway. 
The best access is to get on West 42 at Broadway. Have 
all responding ambulances park in front of the scene 
and report in to EMS command on the EMS channel for 
an assignment. Medic 7 is placing Interstate 42 com-
mand in service. Interstate 42 Command Post will be 
located at Medic 7 at the west end of the incident.”   

  2. There are people trapped, so you will likely need a res-
cue squad and the engine companies for extrication, 
suppression if needed, and additional personnel. The 
truck can assist with extrication and labor, the battalion 
chief can take over as the incident commander, and the 
EMS supervisor can take over or share the medical 
group supervisor (MGS) position. If you are not comfort-
able canceling units or not sure what will be needed, 
keep all the units responding; it is better to have too 
many resources than not enough. You can always release 
units if you don’t need them. There are a total of three 
ambulances responding, and there are 10 patients. You 
can use the rule of the number of patients divided by 
2 (10 ⫼ 2 ⫽ 5) plus two additional ambulances to han-
dle the ICS/MCI positions (MGS, triage, treatment, and 
transport). Therefore, you will need a total of four addi-
tional ambulances. 

  Some systems will automatically dispatch a medi-
cal helicopter to the scene of a major motor vehicle 
collision (MVC), depending on the availability of 
ground resources and the proximity of the scene to a 
trauma center or another appropriate receiving facility. 
If EMS aircraft are not part of the initial response, and 
you  determine that they are needed, request the EMS 
aircraft as soon as possible, because it may take some 
time for the aircraft to arrive on the scene (remember 
that when EMS aircraft are requested, someone, usu-
ally the fi re department with the assistance of law 
enforcement, should establish an appropriate landing 
zone [LZ]).   

  3. If you are the senior partner on the fi rst-in unit, you 
should be the incident commander. It is not advisable 
to take on more than one role, because this will typi-
cally cause you to exceed the recommended span of 
control. If, on the other hand, you know that the bat-
talion chief is minutes away and will take on the role 
of IC when you transfer command, you can then take 
on the role of MGS, since you already have all the infor-
mation that you will need to function in this role. Since 
you and your partner are the only EMS personnel on 
the scene, it doesn’t make sense to have one of you 
assume the role of IC and the other take on the role of 
MGS—that would leave both of you with no one to 
supervise. This situation would also delay the triaging 
of the patients, which is the role your partner should 
undertake.   

  4. The roles of the personnel in the second-in ambulance 
during an MCI are treatment supervisor and transport 
supervisor.   

  5. Depending on the policies and protocols of your EMS 
system, the determination of death in the fi eld may need 
to be made by EMS personnel and based on specifi c 
criteria. If law enforcement in your area has the training 
and the authority to determine death in the fi eld, then 
the patients who have been declared dead do not require 
any more of your attention. What is the case in your 
EMS system?   Because the crash scene will require an 
investigation to determine what happened and whether 
anyone is at fault, the dead bodies should remain where 
they are unless they need to be moved in order to con-
duct rescue operations.   

 6. 

          

Patient START JumpSTART

A Immediate

B Immediate

C Delayed

D Immediate

E Immediate

F Deceased

G Immediate

H Deceased Immediate

I Deceased

J Immediate

K Minor

L Deceased        
  7. Patient E needs to be retriaged. He should be classifi ed 

as deceased. Efforts are redirected to patients who stand 
the best chance of surviving.   

  8. Since there are two EMS aircraft that are 7–10 minutes 
away, the setup of an appropriate landing zone needs 
to be addressed, and this task can be coordinated by 
the IC. In addition, you will need an extrication team 
to extricate the patients and a litter bearer team to 
transfer the patients who are extricated to the treatment 
area. If there are scarce resources, the extrication teams 
and the ambulance crews who are arriving on the scene 
can transfer the patients to the treatment area once they 
are extricated from the cars. The downside to using 
crews in this manner is that crews frequently bypass 
the treatment area and transport the patients. This is 
called “freelancing,” which can cause a great deal of 
confusion and interfere with the ability to track patients. 
In addition, equipment from the incoming ambulances 
(e.g., backboards, c-collars, and oxygen) must be made 
available for use by the previously mentioned teams. 
The IC, in conjunction with MGS, can assign crews to 
these tasks.   
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  9. The incoming units should get all their backboards, c-
spine equipment, oxygen, and so forth, together for use 
by the extrication and litter bearer teams. They can also 
make their gurneys available to the litter bearer teams 
for use in transferring patients to the transporting units. 
While they are awaiting patients or tasks to perform, 
they should ready their ambulances for transport.   

  10. There is no specifi c role that the triage supervisor should 
take on once he or she has completed the initial round 
of triage, but it may make sense for this individual to 
assist in the treatment area, either with retriaging or 
coordinating with the transport supervisor which 
patients should be transported where, because he or she 
may already have a good idea of the acuity of the 
patients and where they should be transported.   

  11. In a perfect world, all the patients with a mechanism of 
injury who have the potential for signifi cant injury would 
be transported to a trauma center. Therefore, the six imme-
diate trauma patients should be transported to the trauma 
centers. Because of the mechanism of injury, the minor 
and the delayed patients would benefi t from evaluation at 
one of the trauma centers as well, in case they turn out to 
have more serious injuries than previously thought.   

  12. Based on the information provided by the treatment 
supervisor, the Level I trauma center can handle three 
immediate (red) patients and three minor or delayed 
patients. The Level I trauma center is the furthest away; 
as such, it would make sense to fl y the two most critical 
(immediate) patients to the Level I trauma center and 
send one of the lesser acuity (immediate) trauma patients 
to the Level I trauma center by ground. Two immediate 
(red) patients can be transported by ground to the Level 
II trauma center, along with the minor and the delayed 
patients. This leaves us with the problem of where to 
take the remaining trauma patient (discussed in question 
13). The deceased patients should be left where they 
were found unless they interfere with your  extrication 
and treatment of the other patients, in which case they 
can be moved to a makeshift morgue. The medical exam-
iner needs to be notifi ed about the public-view deaths 
and the need to come out to the scene to perform an 
investigation and collect the bodies.   

  13. There is no single correct answer to this question. This 
is the type of situation in which you are required to do 
some critical thinking, problem solving, and improvis-
ing. Consider the following possibilities:  

 • Once you determine that there are more immediate 
patients than there are beds for them at the trauma 
centers, check to see if there have been any improve-
ments in patient status when the patients are retri-
aged in the treatment area. If there is just one patient 
who was initially triaged as immediate who is now 
delayed, that patient can be transported to either of 
the trauma centers (likely the Level II trauma center 
by ground because it is the closest hospital with the 
greatest capabilities).   

 • If there is no change in patient acuity during the 
retriaging of the patients in the treatment area, have 
the transport supervisor contact both of the trauma 
centers, report your situation, and determine if 

either of them can handle one more immediate 
trauma patient.   

 • If all else fails, have the EMS supervisor deal with 
the problem or contact medical direction for online 
consultation.   

 • If at all possible, wait to transport the least critical 
of the immediate patients until a resolution to the 
destination problem is obtained.         

 Test Yourself   

  1. A scene size-up generally includes a brief description 
of the incident, safety concerns, the strategy to be used, 
assumption of command, and the location of the com-
mand post. 

 The scene size-up is a brief report that summarizes the 
observations of the fi rst-arriving unit and is delivered 
by the IC to incoming units. It usually includes the des-
ignation of the company arriving on the scene, a brief 
description of the incident situation, any obvious condi-
tions or safety concerns, a declaration of the strategy to 
be used, the assumption of command, and the desig-
nated location of the command post.   

  2. The IAP is an oral or written plan containing the general 
objectives that refl ects the overall strategy of managing 
the incident. 

 Every incident requires an IAP, but only hazmat incidents 
need a written IAP. The IAP should outline what needs 
to be done, who is responsible for doing it, how commu-
nications are accomplished, and what is the procedure if 
someone is injured. The IAP typically spans a time frame 
of 12 hours, but it could cover more or less time. The time 
frame covered by the IAP is called the operational period. 
The IAP should be reviewed and updated at the conclu-
sion of each segment of the operational period.   

  3. Codes may cause confusion, as all agencies may not use 
the same codes. It is for this reason that a “clear text” 
approach is needed for the ICS to be effective. 

 It helps to make radio communications two-way, where 
the receiving parties repeat information in order to con-
fi rm accuracy.   

  4. False 

 Staging areas are temporary locations where personnel 
and equipment are kept until they are needed on the 
scene. The status of all personnel, equipment, and sup-
plies in the staging area is “available.” Unlike the inci-
dent command post (ICP) or the base, it is acceptable to 
have more than one staging area for an incident.   

  5. She should begin to establish branches. 

 Branches are typically established when the number of 
groups or divisions exceeds the recommended span of 
control 1:5 ratio for the IC or section chief. The single 
biggest reason to establish branches during an incident 
is because the span of control is exceeding recom-
mended ratios. For this reason branches often develop 
after divisions and groups.   

  6. Operations 

 Staging areas are temporary locations where personnel, 
equipment, and supplies are kept in an “available” 
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 status until they are needed on the scene. Typically, 
unless a staging area is established by the IC or opera-
tions section chief, incoming units will stage in an 
uncommitted position until they receive an assignment. 
Once a staging area is established, staging becomes a 
functional unit under the operations section, and all 
incoming units must check in with the staging supervi-
sor. Units are then called up from the staging area as 
needed for the incident.   

  7. Frequent use of the ICS helps maintain profi ciency. 

 When agencies frequently use the ICS on small inci-
dents, they become more familiar with it and are able 
to easily implement the ICS during a large incident.   

  8. Finance and administration 

 When an incident requires signifi cant management 
resources, including fi nance and administrative support, 
it may require the establishment of a fi nance and admin-
istration section. This could occur if management of the 
incident spans several days. This section is responsible 
for cost analysis, compensation, procurement, and track-
ing personnel and hours of work.   

  9. d 

 The incident commander may need to divide resources 
in order to accomplish the desired objectives. Divisions 
should be created and named, and supervisors need to 
be identifi ed for those divisions.   

  10. b 

 When the role of incident commander is transferred to 
another individual following a face-to-face meeting, it is 
called a transfer of command.   

  11. a 

 Under the incident command system, every incident 
should have a single incident command post where the 
incident commander oversees all incident operations. 
Divisions can then be established to control assignments 
within a designated geographical area (i.e., each side of a 
derailed train). In this situation, it would not be practical 
to have a single triage area or move all patients to one 
side of the train, so divisions on either side of the train 
would be optimal. Keep in mind that implementation of 
the incident command system may vary from location to 
location depending on resources and local protocols.   

  12. a 

 Technical specialists may be required for certain inci-
dents. They are individuals who are specially certifi ed 
and are only activated when needed. They can be 
assigned anywhere in the organization, including the 
command staff.   

  13. c 

 A multiple-casualty incident is defi ned as an emergency 
incident that produces more patients than a jurisdiction 
is routinely capable of handling. During a multiple- 
 casualty incident, the number of patients and the sever-
ity of their injuries do  not  exceed the capacity of area 
medical systems, hospitals, and facilities to render care, 
however. Thus, the car collision in this scenario would 
ordinarily be classifi ed as a multiple-casualty incident, 

since it would require more resources than a routine 
incident, but would not exceed the capacity of the area 
medical system.   

  14. c 

 In a mass casualty incident, the number of patients and 
the severity of their injuries exceed the capacity of area 
medical systems and facilities. This situation forces an 
allocation of resources that allows the patients with the 
best chance of survival and who require the least expen-
diture of time, equipment, supplies, and personnel to be 
managed fi rst.   

  15. a 

 Patients capable of walking will most likely be classifi ed 
“green,” but you should always do a quick assessment 
before asking ambulatory patients to proceed to a desig-
nated minor (green) treatment area. Consider that it should 
take about 60 seconds for a responder to triage each victim 
for his or her primary triage designation. The early desig-
nation of a treatment area for ambulatory patients is impor-
tant. You should not send this patient back to her car, as 
she may leave the scene and become diffi cult to locate.   

  16. a 

 After the minor (green) patients have been moved to the 
treatment area, the remaining patients are then evalu-
ated using the mnemonic “RPM.” With the RPM system, 
the R stands for respiration, P for pulse, and M for men-
tal status. Using the system’s given parameters, any vic-
tim in whom respiration is absent or above 30, perfusion 
is compromised (absent radial pulses or capillary refi ll 
time over 2 seconds), or mental status is unconscious or 
unable to follow commands gets categorized to the 
immediate (red) treatment section.   

  17. c 

 Nonurgent patients are either dead or catastrophically 
injured and extremely unlikely to survive. This category 
is usually represented by the color black.   

  18. a 

 Using the system’s given parameters, any pediatric vic-
tim in whom respiration is below 15 or above 45, perfu-
sion is compromised (using just absent radial pulses), 
or mental status is unconscious or demonstrates an 
abnormal response to pain is categorized to the immediate 
(red) treatment section.   

  19. Establish a command post and an incident com-
mander. 

 It is important for the fi rst-arriving ambulance to estab-
lish and communicate the identity of the incident com-
mander, where he or she will be located (command 
post), and complete the initial scene size-up to deter-
mine the required response.  

  20. True 

When command is shared by two or more agencies or 
jurisdictions, each jurisdiction is allowed a single repre-
sentative, and this individual is also designated as “inci-
dent commander.” In this situation, the term that applies 
to this shared command structure is “unifi ed command.”           
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       Rescue Awareness  

Are You Ready?

 A group of seismologists and geology students from a 
local university were performing a seismic hazard 
evaluation by excavating a fault to study the offset of 
layers and recurrence intervals of earthquakes. Kim-
berly Goldman was in the bottom of the trench when, 

despite the use of shoring supports, the walls of the 
trench collapsed, burying Kimberly. 

 You and your partner are the fi rst rescuers to arrive 
on the scene. When you approach the trench, you see 
that the scientists and the students are partway down 
in the trench, trying to dig Kimberly out by hand.  

  1. When you arrive on the scene, what should your 
initial concern be? Explain your reasoning. 

   

  2. If you are the fi rst-arriving unit, and you are the 
senior person on your unit, what is your role and 
responsibility when you arrive? 

   

  3. What can you do while you wait for rescue per-
sonnel to arrive? 

       

Active Learning

   1.  Extra Credit 

 If you are interested in learning more about rescue 
operations, consider taking any of the following 
courses:  

  • High-angle or cliff    rescue

  • Swift-water or surf rescue   

  • Technical rope rescue   
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  • Structural collapse rescue   

  • Confi ned space or trench rescue   

  • Disaster medical specialist   

  • Wilderness search and rescue   

  • Diver rescue   

  • Vehicle extrication   

  • Big rig rescue   

  • Structural fi re rescue    

 You might fi nd these courses at a local fi re depart-
ment, fi re academy, or regional rescue training 
center. Try performing a Web search for a course; 
there are several organizations that provide spe-
cialized rescue training.   

   2.  Practice Makes Perfect     

 One of the best ways to gain experience in rescue 
operations is through simulated practice. Volun-
teer to work with your school or your provider to 
coordinate realistic simulated rescues of varying 
types. This may take a considerable effort on your 
part, but the more disciplines that are involved, 
the more realistic the experience will be and the 
more benefi cial the exercise.     

You Are There: Reality-Based Cases  
 Case 1     

 Yvonne Parker was on her way to pick up her two 
sons from soccer practice. The sun was starting to set 
behind her, and she could see the drivers in the cars 
driving the other direction shading their eyes from the 
bright sun. Yvonne looked away from the road to tune 
her car stereo. There was a huge crash, and dust, 
metal, and glass fl ew in every direction. Yvonne’s car 
spun around, and when it all stopped, she was uncon-
scious and trapped in her car. 

 Your ambulance and another ambulance from your 
district are dispatched to a motor vehicle accident with 
people trapped. En route to the scene, you hear the 
rescue squad go on scene. The offi cer from the squad 
states: “There are two vehicles with major damage and 
people trapped. More information to follow.”  

  1. What additional information do you expect to hear 
from the offi cer of the rescue squad? 

   

  2. How can this scene be made safer for the rescue 
workers and the patient? 

   

  3. What type of PPE is appropriate for automobile 
extrication and patient care in the rescue area dur-
ing extrication? 

   

  4. Based on the photograph to the left, what hazards 
exist on the scene? 

Less than 2 minutes later the offi cer from Rescue 
Squad 2 gets back on the air and gives his scene size-
up, which includes information that there are two 
patients in one car and one patient in the other car. 
The single patient is trapped in her car, and extrica-
tion is under way. He reports that fuel is leaking from 
the vehicles and requests that the fi rst-arriving engine 
stand by with a charged hose in the event that there 
is ignition of the fuel, and that absorbent be placed 
on the fuel. He states that his crew is disconnecting 
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the batteries from both cars. He is taking command 
and requests that Highway 123 Command be placed 
in service.

 Moments later you arrive on the scene and report 
in to the IC. He informs you that they are peeling the 
roof off the minivan so that they can access the patient. 
He tells you that the other car has patients who are 
awake and complaining of extremity pain and some 
lacerations. He requests that you and your partner 
evaluate the patients.   

  5. What is your fi rst priority? 

   

 You go to the car with the two patients, and your 
partner goes to the car with the patient who is being 
extricated. There is considerable front-end damage to 
both vehicles, and they both appear to be leaking fuel. 
The two patients in the car are awake and alert with 
complaints of extremity and neck pain. Neither patient 
has any obvious trauma to his head, chest, or abdo-
men, and they both have strong radial pulses and 
pink, warm, and dry skin. Your partner’s patient, 
Yvonne, has severe chest trauma (a fl ail segment to 
her anterior chest wall) with associated respiratory 
distress. She has cool, pale, and moist skin and a 
weak, rapid brachial pulse. She is disoriented. 

 You and you partner know that the closest trauma 
center is more than 1 hour away by ground and 20 
minutes away by air.   

  6. What information or recommendation should you 
and your partner convey to the IC? 

   

  7. Are there any other factors you need to consider 
in regard to the extrication and transport of your 
patient? 

     

  8. What is your next step in caring for these 
patients? 

       

Test Yourself

  1. A woman is trapped in a partially submerged car. 
The rescue team advises you that the patient is 
displaying signs of shock, but they do not feel that 
it is safe for you to access the woman in the water. 
You should  

  a. put on a personal fl otation device and treat the 
patient while the rescue team works to extri-
cate her.   

  b. ask the safety offi cer to overrule the rescue 
team’s decision.   

  c. ask the rescue team to relay their assessment 
fi ndings and patient status reports.   

  d. leave the scene and ask to be notifi ed as soon 
as your skills are needed.      

  2. How would you reassure a patient during a rescue 
operation? 

  3. You arrive at the scene of a motor vehicle crash. 
As you approach the car, the driver is struggling 
to open her door. You notice an electrical line 
lying over the hood. The line is still and you see 
no sparking. What should you do? 

  4. When attempting a rescue, your primary concern 
should be 

 a. scene safety.

 b. patient care.

 c. rapid extrication.

 d. patient confi dentiality.

        5. If a hazard is beyond your ability to handle, your 
priority should be

 a. ensuring the safety of arriving responders and 
bystanders.   

  b. instructing rescue technicians after the patient 
has been accessed.   

  c. enforcing the perimeter and controlling the 
scene.   

  d. interviewing bystanders to obtain important 
information.      

  6. Why is “stored energy” a concern when perform-
ing a motor vehicle extrication? 
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  7. How are vehicle air bag systems usually deacti-
vated? 

 

   

  8. You and your partner arrive fi rst at the scene of a 
“man down” in a business complex. As soon as 
you enter the building, you detect a sharp, noxious 
odor and a yellowish haze in the air. You should 
immediately  

  a. exit the building and call a hazardous materi-
als team.   

  b. locate the patient and remove him from the 
building.   

  c. ask all persons to quickly evacuate the building.   

  d. put on your particulate respiratory mask before 
proceeding.      

  9. You are called to support a rescue operation for 
an adolescent girl who became trapped in an auto-
mobile when it struck a power pole. There are 
sparking electric wires hanging directly over the 
car. Which of the following considerations is  most  
important?  

  a. The electrical hazard   

  b. The comfort of bystanders   

  c. The patient’s condition   

  d. The patient’s age      

  10. List at least three hazards that are likely to be 
encountered at the scene of a motor vehicle crash. 

 

   

  11. All commercial vehicles transporting chemicals 
must display placards.  

 True   

 False      

  12. Which of the following vehicle parts is usually 
made from plastic laminate?  

  a. The bumper   

  b. The fi rewall   

  c. The windshield   

  d. The dashboard      

  13. In a rescue operation, when can the EMS provider 
access the patient?  

  a. When the rescue crew determines that the 
scene is safe   

  b. After the patient has been moved into the safe 
zone   

  c. When the EMS provider’s skills are necessary   

  d. After the patient has been extricated from any 
entanglements      

  14. You are extricating a trapped patient from a motor 
vehicle when you notice a clear liquid leaking 
onto the pavement from the front of the vehicle. 
What should you do?  

  a. Attempt to identify the substance leaking from 
the front of the car.   

  b. Inform the rescue team that they will need to 
work faster.   

  c. Find and attempt to seal the source of the leak.   

  d. Notify fi re offi cials of the development.      

  15. You and many other people are stranded by 
fl ooding. You expect that it will be at least 24 
hours before relief arrives. You do not have any 
medical supplies. A man brings you to his friend 
who has a dislocated shoulder and is in extreme 
pain. The patient asks you to help him. You 
should  

  a. have the friend help you reduce the  dislocation.   

  b. bind the patient’s arm to his torso.   

  c. administer an over-the-counter pain reliever.   

  d. make him as comfortable as possible and wait 
for rescue.      

  16. During a rescue, who has ultimate authority over 
the operation? 

 

   

  17. What unique safety hazard must be considered when 
extricating a patient from a hybrid gas-electric car? 

 

   

  18. A bicycle helmet with a chin strap would be a 
good method of head protection in a swift-water 
rescue situation.  

 True   

 False      

  19. A building collapsed, trapping several individuals. 
Your patient is trapped in a narrow hallway 
beneath a pile of debris. After your initial assess-
ment, you step out of the way to make room for 
the rescue technicians. When they pause during 
their work, you hear the patient making gurgling 
noises when he breathes. You should ask the res-
cue technicians to  

  a. work more quickly.   

  b. assess the patient and provide a status report.   

  c. turn the patient’s head to the side before 
resuming their work.   

  d. stop so that you can suction the patient’s airway.      
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  20. What is the purpose of a vehicle’s Nader pin? 

     

Need to Know

 The following represent the Key Objectives of Chap-
ter 51:  

  1. Identify the most frequently used method of orga-
nizing rescue operations and how this method 
accomplishes its desired effects. 

 The incident command system (ICS) is one of the 
most frequently used methods of improving the 
safety and effi ciency of rescue operations. ICS 
accomplishes this goal by providing command, 
control, and coordination.   

  2. Describe several factors that can infl uence rescue 
operations and/or patient care.     

 The ability to treat a patient’s injuries when extri-
cation is an issue is infl uenced by several factors, 
including access to the patient, the condition of 
the patient, and environmental conditions. Efforts 
between the extrication crew and the patient care 
team must be coordinated to allow rapid access 
and optimal patient care.   

  3. Describe several things that you can do to improve 
patient outcome during complex rescue opera-
tions. 

 Make sure that you have the right equipment and 
resources for the job. Plan ahead for the possibil-
ity of extended operations. Maintain fl exibility 
to improvise when conditions or situations 
change.   

  4. Describe the fi ve phases of rescue operations.  

Phase 1.  The scene size-up identifi es the type of 
situation, the number of patients, potential or ac-
tual hazards, request for additional resources, and 
so forth.   

Phase 2.  This phase involves gaining access to the 
patient, for example, on the face of a cliff or trapped 
in a building collapse. Formulate and implement a 
plan for patient access.   

Phase 3.  Extricate the patient from the situation 
that he or she needs to be rescued from, while 
constantly being aware of and communicating 
any safety concerns to the rescue team. The pa-
tient needs to be reassessed frequently during this 
process.   

Phase 4.  Package and load the patient.   

Phase 5.  Treat the patient and then transport to an 
appropriate receiving facility.      

  5. Identify potential hazards encountered with vehic-
ular rescue operations and safety factors that you 
can implement in order to reduce the hazards.  

  a. For traffi c hazards:  

 • Place your apparatus between the traffi c and 
your work area.   

 • Provide adequate hazard lighting to make 
 other drivers aware that you are working with-
out making yourself a distraction to their safe 
driving.   

 • Use cones, fl ares, or directional fl ashers to 
 direct traffi c away from the rescue area.   

 • Wear clothing that is visible to other motor-
ists.      

  b. For fuel leaks:  

 • Notify fi refi ghters of the hazard.   

 • Attempt to move rescuers, patients, and by-
standers away from the source of the fuel 
leak.      

  c. When there are high-voltage electric wires in 
electric cars and hybrids:  

 • Request that the fi re department disconnect 
the wires from the electrical source      .

  d. When air bags do not deploy during impact:  

 • Notify the personnel performing the rescue 
that there are nondeployed air bags that need 
to be deactivated.   

 • Realize that not all air bags are deactivated by 
disconnecting the battery.         

  6. Describe elements of vehicle construction that can 
impact rescue operations.  

  a. Newer vehicles employ unibody construction, 
which unifi es the body and frame to create a 



648 Part 6 Operations

stiffer vehicle overall. This type of construc-
tion leads to a quieter, more stable ride that 
also affords greater protection. However, 
unibody construction can impact vehicle 
extrication. If the unibody is compromised by 
cutting or bending, there is an increased risk 
of the structure collapsing, causing injury 
to rescuers and patients alike. Cribbing, 
shoring, and other methods of stabilizing a 
vehicle need to be used to minimize these 
occurrences.   

  b. Access to victims trapped in a vehicle depends 
on the vehicle construction. The following are 
possible points of entry:   

 • Doors and windows are possible points of 
entry. Check to see if the door is unlocked 
before trying to pry it open, and consider the 
fact that breaking glass can compromise the 
integrity of the rest of the car, especially with 
cars that come to rest on their roof. Breaking 
the glass can cause the roof-support posts to 
buckle and can crush patients who remain in 
the vehicle.   

 • The roof of the vehicle can be removed by 
cutting the windshield and the support 
posts (e.g., A posts and B posts) and bend-
ing the roof back or removing the roof com-
pletely.   

 • Some vehicles offer access through the trunk.   

 • Dashboards and steering wheels can be 
pushed or pulled back in order to free trapped 
patients.      

  7. Identify different types of water rescue.  

 •  Surface water.  Any form of water that is not 
rapidly moving (pools, lakes, etc.). Most 
drownings take place in surface water.   

 •  Swift water.  Any body of water that is rapidly 
moving (rivers, storm drains, etc.). Hazards 
associated with swift water include:   

 •  Strainers.  When water moves through an ob-
struction (called a strainer), such as a storm 
grate or tree branches, the current can easily 
trap a person in the obstruction.   

 •  Hydraulics.  When water fl ows over an object 
and creates a circulating effect behind the 
object, it can trap the object (victim, rescuer, 
etc.) in its current.   

 •  Dams and hydroelectric sites.  These can pose 
the same hazards as discussed for strainers 
and hydraulics.      

  8. Explain factors that infl uence survivability from a 
water incident. 

 Age of the victim, duration of submersion, and tem-
perature of the water are important factors in deter-
mining survivability of victims. When victims are 
submerged in water that is colder than 70°F, the 
mammalian dive refl ex is triggered and the victim 
experiences a parasympathetic response in which 
the heart rate slows, blood pressure drops, and blood 
is shunted to the heart and brain. Laryngospasm may 
occur, and the patient will likely rapidly lose con-
sciousness. Victims of cold-water drownings can sur-
vive if they are rescued and resuscitation is initiated 
in less than 1 hour. The rule of thumb for victims of 
cold-water drownings is that they “are not dead until 
they are warm and dead.”   

  9. List several possible hazards that can be encoun-
tered during a confi ned-space rescue.  

 • Oxygen defi ciency.   

 • A toxic atmosphere—gases, vapors, or fumes that 
have the potential to be harmful to humans.   

 • Engulfment hazards—any situation in which 
the rescuer has a chance of being buried 
(silos, etc.)   

 • Electrical hazards—any electrical supply or 
electrical source that has the potential to harm 
a rescuer. The electrical source should be dis-
connected and tagged so that it is not inadver-
tently turned back on.   

 • Mechanical hazards—such as blades, gears, 
and belts—located within the space in which 
the rescuer is working. The lockout/tagout 
method described on the FEMA website 
( www.fema.gov ) provides details on how to 
shut off the power to such machinery and 
tag the power source so that it is not acci-
dentally turned back on during the rescue 
operation.    

Note : Before any confi ned space is entered, it 
needs to be tested for a toxic atmosphere, the 
potential for explosion, and oxygen defi ciency or 
irregularity.   

  10. Describe hazards and safety precautions associ-
ated with trench operations and cave-ins. 

 The primary hazard associated with trenches and 
tunnels are cave-ins. Shoring is the most com-
monly used precaution against cave-ins, but the 
protection that it offers is only as good as the shor-
ing that is used. Practice this critical skill fre-
quently, if it is within your scope of responsibility. 
Otherwise, train with your local rescue crew if 
possible. Learn the terminology and basic princi-
ples of shoring and trench extrication.        
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 Connections   

 Chapter 15, Pharmacology, and Chapter 24, 
Skeletal Trauma, in the textbook include more 
detailed discussions of pain management.     

 Chapter 50, Medical Incident Command, in the 
textbook provides additional information on the 
incident command system (ICS).   

 Chapter 53, Hazardous Materials Incidents, in 
the textbook describes how to operate within a 
hazardous materials scene.   

 The National Association for Search and Rescue 
(NASAR) is dedicated to those involved in 
search and rescue operations. The organization’s 
website is  www.nasar.org .   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

Street Secrets

Leave It to the Experts  Safety, communication, 
and organization are the keys to any successful 
rescue operation. If you are not specifi cally trained 
in rescue operations, then let those who are spe-
cifi cally trained perform the rescue. If the rescuers 
have determined that it is safe for paramedics to 
enter the rescue space while they perform the res-
cue, do so only if you have adequate PPE. If you 
are not equipped with adequate PPE, ask the res-
cuers to bring the patient to you. Know your role 
in a rescue, and function in that capacity.

      Stay in Touch  Again, communication is key—
ensure that all personnel are on appropriate radio 
channels and that the operation is managed though 
the incident command system.     

The Drug Box

 There are no drugs specifi c to this chapter.   

ᔢ

ᔢ

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name
Skill Sheet Number 
and Location

Step-by-Step Number 
and Location

Trauma Scoring 31 – DVD N/A

Verbal Communications 63 – DVD N/A

Bleeding Control and Shock 66 – DVD 66 – DVD

Seated Spinal Immobilization 68 – DVD 68 – DVD

Supine Spinal Immobilization 70 – DVD 70 – DVD

Rapid Extrication 72 – DVD N/A

Crush Injury Management 79 – DVD N/A

NREMT Patient Assessment Trauma 83 – DVD N/A

NREMT Spinal Immobilization (Seated Patient) 92 – DVD N/A

NREMT Spinal Immobilization (Supine Patient) 93 – DVD N/A

NREMT Bleeding Control/Shock Management 94 – DVD N/A
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  Scenario: 

 An automobile has crashed, and patients are trapped inside. Extrication is under way by the fi re department 
rescue crew, and a paramedic is directing patient care.   

I SPY

 I Spy Questions:   

  1. List all the good practices that you can see taking 
place on this scene. 

 

  

  2. What could be improved? 

 

       

 Reference  

  1. National Fire Service Incident Management System 
Consortium Model Procedures Committee,  Model Proce-
dures Guide for Emergency Medical Incidents,  2nd ed. 
Stillwater, OK: Fire Protection Publications, Oklahoma 
State University, 2002.  

 Answers   

 Are You Ready?   

  1. Get the scientists and students out of the trench, as a 
secondary cave-in is a distinct possibility and could cre-
ate additional victims. Isolate and deny entry to the area 
for the same reason, and request appropriate rescue per-
sonnel and equipment.   

  2. The senior person on the fi rst-in unit assumes the role 
of incident commander (IC) and is responsible for 
establishing command, providing a scene size-up 
(exact location, type of incident, hazards, number of 
victims, additional resources, etc.), and maintaining 
scene safety.   

  3. While you wait for help to arrive, consider the following:

   • Determine if there is only the one victim (have the 
supervisor of the group perform a personnel account-
ability survey).   

 • Determine the last place where the victim was located 
and approximately how deep the trench is at the spot 
where she was last seen.   

 • Determine how long the patient has been buried.   

 • Make sure that nobody is standing next to the edge 
of the trench, since weight and movement next to 
the edge could cause more dirt to fall on top of the 
victim.   

 • Prepare your equipment to treat the patient once she 
has been removed from the trench.   

 • Convey any pertinent information that you discover 
to incoming units.        

 You Are There: Reality-Based Cases  

 Case 1   

  1. The offi cer of the rescue squad will likely give a report 
based on his scene size-up and in accordance with the 
incident command system (ICS). The scene size-up 
should include:  

 • The designation of the fi rst company arriving on the 
scene (“Rescue Squad 2”)   

 • A brief description of the type of incident and an 
estimate of the number of patients   

 • Any obvious conditions or safety concerns   

 • A declaration of the strategy to be used, along with 
a request for additional resources   

 • The assumption of command along with the designa-
tion of the name of the incident   

 • The designated location of the command post 1       

  2. Scene safety will be improved with placement of the 
apparatus that protects the scene from other cars. Cones 
and fl ares should be patterned to divert traffi c away from 
the vehicles where rescue operations are taking place.   
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  3. Personal protective equipment should include: helmet, 
eye protection, hearing protection (when the generator 
for the “jaws of life” is being used), protective clothing 
(turnouts or equivalent), gloves (fi refi ghting for the res-
cuers, and protective or latex examination gloves for the 
paramedics), and protective footwear (to protect the feet 
from sharp objects that could penetrate the boots).   

  4. The hazards associated with this scene include broken 
glass, sharp metal, the possibility of nondeployed air 
bags, fl uids leaking from the vehicles (radiator fl uid, oil, 
gas, etc.), and other vehicular traffi c.   

  5. Determine scene safety and don any personal protective 
equipment that you may need to work in this setting.   

    6. Because of the fact that the trauma center is more than 
1 hour away by ground and only 20 minutes by air, 
recommend that the IC request a medical helicopter.   

  7. Other factors include the availability and the estimated 
time of arrival of a medical helicopter, and the time that 
will be necessary to extricate the patient from the auto-
mobile.   

    8. Repeat the primary and secondary survey on all the 
patients and address any life threats. Package the 
patients and prepare them for transport. Any care oth-
er than treatment of life threats and immobilization of 
the cervical spine should take place en route to the 
hospital, unless the patient who requires extrication 
will be trapped in the car for an extended period of 
time. If the extrication is prolonged, treatment of 
Yvonne should be initiated so that she is ready to be 
transported once the helicopter arrives.      

 Test Yourself   

  1. c 

 If it is not safe to enter a scene, or the scene is unsta-
ble or dangerous, the initial assessment will likely be 
performed by the rescue crew and a report of patient 
status will be relayed to the paramedic. The EMS crew 
will then be directed to wait in a designated area to 
receive the patient once the extrication phase is fi n-
ished and the patient is removed from the dangerous 
environment.   

  2. If the scene is safe, remain with the patient for the dura-
tion of the rescue; remain calm and provide encourage-
ment; provide reassuring physical contact such as hold-
ing a hand when appropriate; and perhaps most 
importantly, talk to the patient and explain each step of 
the operation as it proceeds.   

  3. You should stay away from the vehicle until the power 
company arrives to assess the situation. 

 You should never attempt to approach a vehicle when 
there are downed lines of any sort. Always assume that 
they are live until the power company arrives and 
assesses the situation. Even when they are not moving 
or sparking, the downed lines can still have an electric 
current.   

  4. a 

 Safety is the fi rst concern during rescue operations. This 
includes scene safety as well as crew safety, bystander 
safety, and patient safety.   

  5. a 

 When hazards are identifi ed that are beyond your ability 
to handle, the most important thing to do is to ensure 
the safety of the arriving responders and bystanders in 
the area. You may accomplish this by establishing a safe 
zone or perimeter outside of the hazard zone. “Enforc-
ing” the perimeter and controlling bystanders, however, 
should be left to the police. Emotions can run high dur-
ing this time, and it may take the presence of law 
enforcement to ensure people respect the boundaries 
that have been established.   

  6. When stored energy is released, it can injure anyone 
who happens to be in the way. 

 Energy is stored when a motor vehicle crash occurs and 
metal and other components on a vehicle are altered. 
The release of this stored energy occurs during the extri-
cation process when components of the vehicle, such as 
a door, are opened or removed. When the tension is 
released from a door, it can cause a sudden movement. 
As the crumpled metal springs back toward its original 
shape, it quickly releases the stored energy.   

  7. Vehicle air-bag systems are usually deactivated by dis-
connecting the battery. 

 Air bag systems must be deactivated prior to the disen-
tanglement phase of the extrication process. If the air 
bags have not deployed, they can cause severe injury or 
even death to a rescuer or patient who is directly in the 
path of one that unexpectedly deploys.   

  8. a 

 If you encounter fumes indicating a hazardous mate-
rial, it would be prudent to back away, begin to isolate 
the incident site, and call for a hazardous materials 
team. Additional hazards such as gas leaks, explosive 
devices, downed electric lines, and radioactive materi-
als will require specialized resources beyond your 
capabilities.   

  9. a 

 Often, scene conditions will greatly impact the ability 
of the rescue personnel to operate safely and effectively. 
Although bystander safety is important, their “comfort” 
is not your concern. Assessing the patient’s condition is 
also very important, but it is secondary to assessing for 
hazards that may affect scene safety or impact patient 
care.   

  10. Options include: bystander hazard, electrical hazard, 
gas main hazard, and traffi c hazard. 

 Gas mains and electrical sources pose a risk of explo-
sion and electrocution, respectively. Bystander hazards 
include bystanders walking into traffi c or becoming hos-
tile. Traffi c poses a signifi cant threat to scene safety, and 
efforts should be made to lead traffi c away from the 
scene of the crash.   
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  11. False 

 Most chemicals can be legally transported without plac-
ards or warnings if they are under a specifi ed weight, 
so always use caution when you see any sort of cargo 
in a vehicle crash.   

   12. c 

 The front windshield is made of a three-layer system of 
glass, called plastic laminate, and is designed to remain 
intact in the event of a crash. This glass has to be cut 
out by utilizing commercial “glass master” tools or 
reciprocating saws.   

  13. a 

 Once the patient is accessed, the rescue team will deter-
mine if it is safe for an EMS provider to enter the scene. 
If it is, and the EMS provider is wearing the appropriate 
protective clothing, the EMS provider will be given 
access to the patient.   

  14. d 

 Be very careful when operating around a vehicle when 
a fuel leak is suspected. Notify fi re offi cials immediately 
so that fi re suppression measures can be taken in the 
event of a fi re.   

  15. a 

 During a rescue operation, long-term care requiring 
improvisation might include: repositioning or reducing 
dislocations; cleansing and care of wounds, including 
suturing; removing impaled objects; rewarming the 
patient; treating crush injuries; and terminating resusci-
tative efforts.   

  16. The safety offi cer 

 If safety concerns arise, the safety offi cer may call a halt 
to the operation, even in the middle of performing a 
step. This individual has absolute authority to stop a 
task in progress, so all crew members should be alert to 
his or her commands.   

  17. The increased risk of electrical hazards 

 Batteries (which are frequently located under the back 
seats) and high-voltage cables found running along the 

outer edges of the fl oorboards of hybrid cars can cause 
signifi cant discharge of electricity if breached. Cables 
can run inside the car frame along the doorposts as well, 
so special care must be taken when cutting apart a 
hybrid car.   

  18. True 

 The bicycle helmet has a four-point harness system 
(unlike, for example, a construction helmet) and is not 
particularly cumbersome. Fire helmets are not recom-
mended in specialized environments requiring rope 
work, confi ned-space work, or swift-water rescue.   

  19. d 

 Sometimes rescue operations will be halted so that you 
can properly care for your patient, such as when you 
need to perform suction to clear the patient’s airway. 
Effective and coordinated communications among all 
personnel involved in this process are a must.   

  20. The Nader pin is a solid, steel pin that attaches the door 
to the frame so that it stays closed in the event of a 
crash. 

 If the door hardware is mangled and the frame is bent, 
the door may not open. You may be able to pry it open 
with a pry bar, but often a hydraulic spreader will be 
required because of the strength of the Nader pin.     

 I Spy   

  1. All the fi refi ghters are wearing protective clothing, hel-
mets, and eye protection. There appears to be adequate 
light (one of the fi refi ghters is providing light via a fl ash-
light). There are emergency lights on the ambulance 
identifying the scene as an emergency scene. There is 
refl ective material on the fi refi ghters’ turnouts (one of 
the fi refi ghters is wearing a safety vest) and on the para-
medics’ bright green jackets so they can easily be seen 
at night.   

  2. When working in a rescue situation, all workers need 
to have appropriate personal protective equipment (the 
paramedics need to have personal protective equipment 
similar to that used by the fi refi ghters).       
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52
       Teamwork and 

Operational Interface  

Are You Ready?
 You and your partner, along with the rest of your 
ambulance strike team (AST) from Texas, have just 
arrived in New Orleans to assist in the aftermath of 
a devastating hurricane. The strike team leader receives 
your assignment, and you head to a part of town that 
is primarily under water where there are reports of 
people trapped in their homes. En route to the assigned 
part of town, the strike team leader assigns you and 
one of the other units to rendezvous with a U.S. Coast 
Guard helicopter on a freeway overpass ½ mile to the 
east. They are lifting a pregnant woman from her 
home, and she may be in labor.  

  1. How will you communicate with the Coast Guard 
helicopter? 

   

  2. What limitations do you have as a paramedic 
operating out of your state? 

   

  3. Where will you take the patient once you have 
assessed her and determined her medical needs? 

       

Active Learning

   1.  Knowledge Is Power 

 In order for you to learn how to properly interact 
with the various agencies that you will encounter 
in your day-to-day career as a paramedic, you need 
to know what is expected of you—and what you 
can expect from other agencies. A good place to 
start is with the local EMS policies and protocols, 
as well as the standard operating procedures for 
your EMS provider. If you are left with any ques-
tions, contact your immediate supervisor and work 
your way up the hierarchy of your organization 
until you fi nd the answers to your questions. 
  Next, contact representatives of the various 
agencies that you may interact with and ask them 
to explain what they expect from you in particular 
situations, and what you can expect from them. 
Examples of agencies that paramedics interact 
with include:  
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  • Fire department   

  • Law enforcement   

  • Hospital personnel   

  • Military personnel   

  • Public health personnel   

  • Child protective services (CPS)   

  • Adult protective services (APS)   

  • Public works personnel   

  • Federal agencies such as the Federal Emer-
gency Management Agency (FEMA); Depart-
ment of Homeland Security; Federal Bureau of 
Investigation; Bureau of Alcohol, Tobacco, 
Firearms, and Explosives (ATF); Immigration 
and Naturalization Service (INS); and Centers 
for Disease Control and Prevention (CDC)      

   2.  A Stick-ler for Details 

 To demonstrate the power of communication, try 
this exercise with 8–12 other students or friends. 
Find a lightweight stick that is about 8–10 feet 
long, such as a small wooden dowel. Split the 
group in half, with each group facing the other in 
two equal rows. Have everyone extend their index 
fi ngers out, palms down, and extend their arms. 
Line up everyone’s fi ngers so that the stick can be 
laid over the top of every fi nger and not roll off. 
The stick should be balanced and be still when 
you begin the exercise. 
  The goal is to lower the stick to the ground, 
without having it roll off everyone’s fi ngers.  The 
only constraint is that each index fi nger must be 
touching the stick at all times.  
  What did you fi nd out? Was it as easy as it 
sounds? At fi rst, did the stick lower or rise? How did 
you fi nally complete the exercise successfully? How 
clear did your group’s communication need to be?     

You Are There: Reality-Based Cases  
 Case 1     

 The paramedic supervisor pops her head out of her 
offi ce and asks the oncoming crews if anyone is 
interested in doing a standby to assist the police and 
the Drug Enforcement Administration (DEA) in a 
drug bust at a known methamphetamine lab. You 
and your partner look at each other with excitement 
in your eyes and at the same time yell, “We are!” 
You are both new paramedics. You went to para-
medic school together, you studied together, you 
hang out together, and now you are partners. Your 
combined experience is just over 1 year, and you are 
eager to see it all. 

 Your supervisor sends you to the corner of Apollo 
Road and Athens Court and instructs you to check in 
with the incident commander. You do so, and he 
advises you that the SWAT team is just about ready 
to make entry, so you should stand by. Out of earshot, 
your partner eagerly suggests that you go around the 
neighbor’s yard so that you can watch the SWAT team 
make their entry into the house. You are reluctant, but 
you really want to see all the action, so you agree. 
You get to the neighbor’s front yard just as the entry 
team is breaking into the building. You hear shouting, 
loud banging, and struggling toward the side of the 
house. Your partner says, “Come on, let’s check it 
out!” You both hunch down and start to sneak around 
to the side of the house. When you round the corner 
you see this:     
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 You and your partner stop dead in your tracks, as 
does the man who almost ran right into you. He reacts 
by screaming, “Get down!” Your heart sinks, and you 
think, “This is it, our families will be told that their 
sons were killed because they were stupid.” The man 
sees that you are paramedics and lowers his weapon. 
He yells several expletives at you, and he says, “I 
almost killed you both; get outside of the perimeter 
now .” As he runs past, you see a badge on his belt. 
Your fear changes from the possibility of being killed 
by a drug dealer to being killed by your supervisor 
when she fi nds out what you did.   

  1. List several mistakes that were made by the EMS 
crew on this scene. 

   

  2. What should the EMS crew have done once they 
were on scene? 

  

 As soon as you and your partner get back to the 
command post, the IC starts yelling at the two of you. 
He tells you to get off of his scene and requests another 
ambulance to come and evaluate a suspect that the 
offi cers have detained in the house. 

 The second crew arrives minutes later with the fi re 
department and checks in at the command post. The 
IC tells them to go with the offi cer at the front door 
and evaluate a patient. He advises that the suspect is 
combative and appears to be under the infl uence of 
methamphetamine.   

  3. Describe the considerations and precautions that 
should be taken as the crew enters the crime 
scene. 

   

  4. Describe considerations that the paramedics should 
keep in mind when working with a suspect who 
is in police custody. 

      

Test Yourself

  1. In a tactical situation, how does the “perimeter” 
established by law enforcement relate to areas of 
high risk? 

  2. What does Locard’s principle mean for paramedics? 

  3. Whether formally or not, in most emergency situ-
ations the  is instituted and uti-
lized to coordinate and direct the responders and 
resources in the most effi cient manner.  

  a. incident command system   

  b. military structure   

  c. mobile radio system   

  d. funnel system      

  4. Whether working as the EMS commander or as 
a responding paramedic, prior knowledge of 

 and  is required 
for an operation to proceed smoothly.  

  a. matrix, duplex   

  b. funnel, unifi ed command   

  c. mobile radio, centralized dispatch   

  d. incident command, unifi ed command      

  5. What are some dangers posed by a methamphet-
amine lab? 

  6. The threat of bioterrorism is relatively rare in the 
21st century and is not a component of planning 
and training of EMS personnel.  

 True   

 False      

  7. During a tactical operation, what should you do 
when asked to “stand by”? 

  8. What factors have contributed to the increase in 
diversions of ambulances away from hospital 
emergency departments? 
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  9. Why might a law enforcement offi cer request that 
you place paper bags over a patient’s hands? 

   

  10. Prisoners should not be handcuffed to the ambu-
lance cot unless a  is immediately 
available.   

  11. EMS may have close interactions with law enforce-
ment in which arena?  

  a. Training   

  b. Classroom   

  c. Fire   

  d. Tactical      

  12. EMS personnel are at substantial risk for encoun-
tering violence while on duty.  

 True   

 False      

  13. If called to a jail or prison to treat a prisoner, 
 should continually remain with 

the EMS crew while the patient is evaluated and 
treatment is initiated.  

  a. the lead paramedic   

  b. the EMS supervisor   

  c. a community liaison   

  d. police personnel      

  14. What is the lead federal agency responsible for 
emergency management activities after natural and 
terrorist disasters? 

   

  15. What are the two most prevalent models of EMS 
delivery in the United States?  

  a. The private EMS model and the hospital-based 
EMS model   

  b. The law enforcement EMS model and the 
community-based EMS model   

  c. The public EMS model and the hospital-based 
EMS model   

  d. The third service EMS model and the fi re 
department–based EMS model      

  16.  on the part of the paramedic is 
necessary to avoid injury or scene contamina-
tion.  

  a. Frequent radio communications   

  b. Protocol familiarity   

  c. Rapid patient assessment   

  d. Heightened awareness      

  17. EMS crews should always strive for 
when working with other agencies.  

  a. collaboration   

  b. separation   

  c. competition   

  d. maximum exposure      

  18. What other emergency service is the birthplace of 
the incident command system (ICS)? 

   

  19. In cases of complicated incidents involving mul-
tiple risks, what system allows all agencies with 
geographical or functional responsibilities to deter-
mine objectives and strategies for managing the 
incident?  

  a. A unifi ed command system   

  b. A centralized dispatch system   

  c. A simplex communication system   

  d. A mobile radio system    

 Scenario:   A convicted inmate requires transport from 
the county jail to the regional medical center after 
complaining of chest pain. The patient has a history 
of violence.   

  20. During transportation, you should place the patient 
in restraints,  

  a. lock the unit’s doors, and request a law enforce-
ment escort.   

  b. lock the unit’s doors, but do not request a law 
enforcement escort.   

  c. leave the unit’s doors unlocked, and request a 
law enforcement escort.   

  d. leave the unit’s doors unlocked, but do not 
request a law enforcement escort.      

  21. During the 30-minute transport the patient experi-
ences increased chest pain. He also reports diffi -
culty breathing. You should  

  a. remove the restraints, monitor cardiac func-
tion, and continue with BLS care.   

  b. continue with oxygen, monitor cardiac func-
tion, and consider additional treatment with 
the patient restrained.   

  c. continue oxygen and monitor cardiac function 
with the patient restrained, but wait for addi-
tional treatment.   

  d. remove the restraints, continue with oxygen, 
consider morphine and nitroglycerin.        
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Need to Know

 The following represent the Key Objectives of Chap-

ter 52:  
  1. List the basic functions of the federal government 

in coordinating large-scale events such as natural 
disasters and terrorist incidents. 

 The Federal Emergency Management Agency 
(FEMA) assists state and local agencies to prepare 
for, respond to, mitigate, and recover from large-
scale emergencies by providing funding for such 
events. 1  Located within the Department of Home-
land Security, FEMA has created the National 
Response Plan (NRP)—a best practices plan that is 
used to enhance the ability of the United States to 
respond to and manage large-scale domestic inci-
dents by integrating public safety agencies into a 
unifi ed structure. 2    

  2. Describe the role of the paramedic when interact-
ing with law enforcement offi cials. 

 There are a number of situations in which para-
medics will interact with law enforcement. Espe-
cially important are the following points:  

 a. Understand what types of calls law enforce-
ment offi cials should respond to with you. If 
they do not respond, request that they do.   

  b. With dispatches for violent crimes, make sure 
that law enforcement is on scene and that the 
scene is safe and secure prior to entering.   

  c. When assisting law enforcement with tactical 
situations, stage at the designated staging area, 
check in with the IC, and wait for instructions. 
Typically any patients will be brought to you 
or you will be escorted to a particular location 
by law enforcement personnel. Only specially 
trained personnel should be operating within 
the perimeter.      

  3. Describe the functions of a tactical paramedic. 

 The role of the tactical paramedic can vary from 
team to team, but it typically includes:  

 • Providing medical support within the perim-
eter of tactical operations.   

 • Ensuring team health through adequate hydra-
tion and nutrition of members during training 
and on extended operations.   

 • Tracking personnel rotations to avoid heat- 
and cold-related medical conditions.   

 • Maintaining records of the team’s health and 
fi tness.   

 • Instructing the team on basic fi rst aid and self-
treatment for injuries sustained when they 
cannot be accessed by the team paramedic.    

 Note that more than one-half of the care that the 
tactical paramedic provides for his or her team 
takes place during training exercises.   

  4. List considerations for paramedic operations at 
crime scenes.     

 Locard’s principle states, “Every contact leaves a 
trace and there is something left to be found.”  3 
If you come across something that you believe rep-
resents evidence of a crime, such as a weapon, 
 bullet casings, a knife, or blood, advise law enforce-
ment offi cials and then document your fi ndings and 
actions clearly and concisely on the prehospital 
care report. Walk directly to the patient, or in a path 
designated by law enforcement; touch only what 
you need to in order to provide patient care; and 
exit along the same path that you took on your way 
into the crime scene. Be constantly aware of your 
surroundings, and let everyone know if you become 
aware of a safety hazard. If in doubt about anything 
related to the crime scene, ask law enforcement for 
guidance.   

  5. Describe the paramedic’s role in interacting with 
prisoners. 

 Prisoners are people who have a medical or trau-
matic complaint. It is the role of law enforcement 
to provide scene safety by disarming, securing, 
and restraining patients, but it is the paramedic’s 
responsibility to ensure the following when inter-
acting with prisoners:  

 • Law enforcement offi cers must search a pris-
oner for any weapons or objects that could be 
used as weapons before paramedics care for 
the prisoner.   

 • Never allow yourself to be left alone with the 
prisoner. Always have a law enforcement offi -
cer present when interacting with a prisoner.   
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 • If the prisoner requires transport, make sure 
that law enforcement personnel with the abil-
ity to unlock handcuffs accompany you to the 
hospital so that the handcuffs can be removed 
if medically necessary.         

 Need to Do 

 The following skills are explained and illustrated in 
a step-by-step manner, via skill sheets and/or Step-
by-Steps in this text and on the accompanying DVD:           

Skill Name 

Skill Sheet 
Number and 
Location

Step-by-Step 
Number and 
Location

Verbal 
Communications 

63 – DVD N/A

Documentation 64 – DVD N/A

 Connections   

 Chapter 4, Legal Issues, in the textbook describes 
the legal responsibilities of paramedics when 
they interface with different agencies.   

 Chapter 9, Safety and Scene Size-Up, in the 
textbook provides additional information about 
how to safely operate on scenes with multiple 
different agencies.   

 Chapter 17, Documentation and Communica-
tion, in the textbook explains how to effectively 
and effi ciently communicate with different 
agencies at the scene of medical emergencies.   

 Chapter 40, Behavioral and Psychiatric Disor-
ders, in the textbook outlines how to properly 
restrain patients.   

 Chapter 50, Medical Incident Command, in the 
textbook includes a complete discussion on the 
organization and structure of the National Inci-
dent Management System (NIMS), incident 
command system (ICS), and unifi ed command 
system (UCS).   

 Chapter 51, Rescue Awareness, in the textbook 
explains how paramedics interact with other 
agencies during rescue operations.   

 The website for the Federal Emergency Manage-
ment Agency is  www.fema.gov . More specifi c 
information for emergency personnel is given at 
 www.fema.gov/emergency/index.shtm .   

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

ᔢ

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

The Golden Rule for Paramedics  First impres-
sions can last a lifetime. It is always a good idea 
to put your best foot forward when interacting 
with different agencies, because there will be a 
time when you may need their help. If you con-
duct yourself in a personable and professional 
manner, you will likely develop strong ties and 
great working relationships with those agencies. 
On the other hand, if you are not a team player, 
and you are not willing to go the extra mile for 
the different agencies when they need your help, 
you are likely to get the same response from them 
when you need their help.   

Safety, Safety, Safety  When working as a para-
medic, there are countless ways in which injuries 
can be sustained. It is the responsibility of emer-
gency workers to not only protect themselves from 
harm, but also to look out for the safety of all. The 
successful management of any type of emergency 
is not simply the mitigation of the problem. The 
true measure of success can be gauged by the oper-
ation’s safety practices and the fact that nobody 
was injured or killed in the commission of their 
duties.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.     

 References  

  1. C. H. Schultz, “Disaster Preparedness, in”  Rosen’s Emer-
gency Medicine: Concepts and Clinical Practice,  6th ed. 
St. Louis: Mosby, 2006, p. 2638.   

  2. Homeland Security.  Department of Homeland Security. 
(February 18, 2005)  www.dhs.gov/dhspublic/interapp/
editorial/editorial_0566.xml . “National Response Plan.” 
Department of Homeland Security (last updated May 25, 
2006).  www.dhs.gov/xprepresp/committees/editoral_
0566.htm  (accessed March 28, 2007).   

  3. N. C. Chamelin, C. R. Swanson, and L. Territo, “The 
Evolution of Criminal Investigation and  Criminalistics.” 

ᔢ

ᔢ

ᔢ



 Chapter 52 Teamwork and Operational Interface 659

Chap. 1 in  Criminal Investigation,  8th ed., New York: 
McGraw-Hill, 2003, pp. 19–20.  

  4. “Public Health Consequences among First Responders 
to Emergency Events Associated with Illicit Metham-
phetamine Laboratories—Selected States, 1996–1999.” 
Morbidity and Mortality Weekly Reports 49(45) 
 (November 17, 2000): 1021-4  http://www.cdc.gov/
mmwr/preview/mmwrhtml/mm4945al.htm  (accessed 
March 28, 2007). 

 Answers   

 Are You Ready?   

  1. Communication capabilities, such as radio frequencies, 
are typically dictated when you are given an assign-
ment. If you do not have a common radio frequency to 
communicate with the helicopter, communication will 
need to take place face-to-face with the crew once the 
helicopter lands. It is your responsibility to obtain this 
information when you are given the assignment; check 
with the strike team leader for assistance.   

  2. Leaving your local EMS jurisdiction to assist in a large-
scale event such as this does not necessarily change 
your scope of practice. Mutual aid assignments are 
 conducted under the same scope of practice that you 
use on a day-to-day basis.   

  3. As with communication capabilities, you should have 
been briefed on the means of travel (e.g., roads that are 
open) and available hospitals and medical aid stations 
that are capable of dealing with particular conditions. If 
you do not have this information, use your AST leader 
as a sounding board and a resource.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. The EMS crew did not follow the incident commander’s 
instructions and threatened the entire operation, while 
placing their own lives in jeopardy. They didn’t stand 
by where they were told. They didn’t have their equip-
ment prepared in the event that an offi cer or a suspect 
was injured. They placed the entire operation in jeop-
ardy because they wanted to see the action.   

  2. The EMS crew should have checked in with the IC, gone 
to their designated staging location, and readied their 
equipment in case a police offi cer, citizen, or suspect 
was injured. They might even have given the trauma 
center a heads-up that there was the possibility of inju-
ries from the raid of a methamphetamine lab.   

  3. Considerations and precautions that paramedics should 
keep in mind when entering a crime scene include the 
following:  

 • Scene safety is your foremost concern. 

 • It is important that you protect and preserve evi-
dence, but your main concern is to provide safe and 
effective patient care.   

 • For every scene entered and every patient cared for, 
paramedics will leave their mark. Try to leave the 

smallest mark that you can on the crime scene with-
out compromising patient care.   

 • If you come across something that you believe repre-
sents evidence, advise law enforcement and docu-
ment your fi ndings and actions on the prehospital 
care report.   

 • Be constantly aware of your surroundings, and let 
everyone know if you become aware of a safety 
 hazard.   

 • If in doubt about anything related to the crime scene, 
ask law enforcement for guidance.    

  4. Prisoners are individuals who have a medical or trau-
matic complaint and should be treated with respect. 
Suspects should be searched for actual or potential 
weapons before initiating care. Always have a law 
enforcement offi cer present when interacting with a 
prisoner. If the prisoner requires transport, make sure 
that law enforcement personnel with the ability to 
unlock handcuffs accompany you to the hospital.      

 Test Yourself   

  1. In any tactical situation, a “perimeter” is established by 
law enforcement. Inside this perimeter is the area of 
interest, which also corresponds to the area of highest 
risk. 

 Depending on the situation, this perimeter may be quite 
small (e.g., a search warrant for a home may have a 
perimeter that is only as large as the home) or it may 
be huge (e.g., pursuing an active shooter in a wooded 
area may have a perimeter that is several miles in 
 diameter).   

  2. Locard’s principle states, “Every contact leaves a trace 
and there is something left to be found.” In the EMS 
realm, this means that for every scene entered and for 
every patient cared for paramedics will leave their 
mark. 

 Although it is important to attempt to preserve evidence 
for the purposes of criminal investigation, your fi rst and 
foremost responsibility is to ensure adequate and safe 
patient care. However, with a little forethought and 
planning, both concepts can often be accommodated.   

  3. a 

 Whether formally or not, in most cases an incident com-
mand system is instituted and utilized to coordinate and 
direct the responders and resources in the most effi cient 
manner to manage the situation.   

  4. d 

 Frequently, the fi rst paramedic on the scene assumes the 
role of lead EMS offi cer at the command post. A super-
visor or other designated paramedic may be assigned to 
relieve the fi rst-arriving paramedic at the command 
post, depending on the type of situation or the duration 
of the incident. Whether working as the EMS com-
mander or as a responding paramedic, prior knowledge 
of incident command and unifi ed command systems is 
required for an operation to proceed smoothly.   
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  5. Common chemicals found at a methamphetamine lab 
include acetone, sodium hydroxide, hydrochloric acid, 
and anhydrous ammonia. All of these are toxic. Burners 
and fl ames also create a risk of explosion or burn 
 injuries. 

 A study of injuries related to methamphetamine labs 
from 1996 to 1999 4  showed that fi rst responders, law 
enforcement offi cers, or EMTs and paramedics suffered 
51% of reported injuries. There has been an exponential 
growth in the number of methamphetamine labs since 
1999, especially in rural America, and paramedics must 
be vigilant to avoid injury to themselves or others. If 
faced with a collection of burners, glassware, chemicals, 
or suspicious containers, paramedics should immedi-
ately remove themselves and any patients from the area 
without touching anything. Not only does this reduce 
the risk of contaminating evidence, but it may also 
reduce injury or death due to burns, respiratory prob-
lems, or explosions.   

  6. False 

 Emergency medical services are very often among the 
fi rst agencies to respond to incidents that ultimately 
prove to broadly threaten the public health. Frequently, 
the exact nature of the threat is not immediately appar-
ent, resulting in exposure of paramedics to health risks 
and dangers that may only become evident over time. 
The threat of bioterrorism is a fact of life in the 21st 
century and must be addressed in planning and training 
of EMS personnel.   

  7. The expected response would be for the EMS unit to 
proceed to a safe staging area to await further orders 
from the incident commander (IC). 

 This staging area is usually at the command post. Once 
there, EMS should check in with the IC and be ready to 
receive patients. Typically during tactical operations, an 
EMS unit will be asked to “stand by.”   

  8. Ever-decreasing hospital bed capacities and emergency 
department overcrowding in America contribute to the 
increase in diversions. 

 These diversions affect both day-to-day operations and 
surges caused by large-scale public health emergencies.   

  9. Law enforcement personnel may request that paramed-
ics secure paper bags over the hands of suspects or vic-
tims of suspected gunshot or explosive injuries in order 
to minimize the contamination or loss of trace evidence 
of gunpowder or powder burns. 

 You may comply with this request unless exposing the 
hands or wrists is necessary for the treatment of the 
patient.   

  10. Key 

 The decision to restrain or not rests with offi cers of the 
jurisdiction in consultation with the lead paramedic. 
The accompanying offi cer should have keys available to 
open every restraint device on the patient in case the 
prisoner’s medical condition necessitates immediate 
removal of the restraints. If for any reason an offi cer 
does not accompany the paramedic in the patient 

 compartment of the ambulance, the paramedic should 
be given the keys.   

  11. d 

 An area of EMS interaction with law enforcement is in 
the tactical arena. Law enforcement tactical operations 
occur during higher-risk situations such as hostage res-
cue, sniper situations, high-risk search warrants, and 
active shooter scenarios.   

  12. True 

 On certain calls, it is a necessity to have law enforce-
ment personnel present. The literature supports the con-
clusion that EMS personnel are at substantial risk for 
encountering violence directed at them while on duty. 
It is never a good idea to be fi rst on the scene of an 
assault, only to fi nd yourself confronting the assailant 
who is still on the premises.   

  13. d 

 While the medical evaluation and treatment of a 
patient are the same whether the patient is a civilian 
or a prisoner, there are special considerations to keep 
in mind when responding to a request for service for 
prisoners. Scene safety is the responsibility of law 
enforcement officers, as is the appropriate disarming, 
securing, and restraining of the patient. Paramedics 
should never allow themselves to be alone with pris-
oners. Insist that law enforcement remain with you 
as you treat the patient and accompany you if you 
transport.   

  14. The Federal Emergency Management Agency (FEMA) 

 FEMA is the lead federal agency responsible for emer-
gency management activities after natural and terrorist 
disasters. FEMA assists state and local organizations to 
mitigate, prepare for, respond to, and recover from 
emergencies. The agency also provides funding for many 
disaster responses.   

  15. d 

 The term “third service” represents an EMS service that 
is separate from either police or fi re and may be oper-
ated by a private or public entity.   

  16. d 

 Constant scene awareness on the part of the paramedic 
is necessary to avoid injury or scene contamination. 
Paramedics should avoid unnecessary walking about, 
moving items at the scene, and even touching the 
 surroundings.   

  17. a 

 Whatever the nature of the incident or the makeup of 
the responding agencies, cooperation between paramed-
ics responsible for administering care and transport to 
ill or injured persons and other emergency response 
agencies is crucial. With the increasing likelihood of 
terrorist attacks, mass casualty incidents, or natural 
disasters, now more than ever before paramedics must 
be aware of these other agencies and their responsibili-
ties and capabilities.   
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  18. The fi re service 

 The incident command system (ICS) is a scalable man-
agement system that can be used on emergency inci-
dents of any magnitude. The fi re service tends to follow 
this style of management at most incidents, including 
EMS calls. This system allows for a single incident com-
mander (IC) with personnel or other managers reporting 
to the IC for orders.   

  19. a 

 In these instances, the incident command system may 
be expanded to a unifi ed command system, which 
allows all agencies with geographical or functional 
responsibilities to determine objectives and strategies 
for managing the incident. Unifi ed command also pro-

vides a forum for these agencies to make and relate con-
sensus decisions.   

  20. c 

 Providers should consider transporting the patient with 
restraints in place while ensuring that the appropriate 
level of care is provided. Restraints may include hand-
cuffs that are applied with the patient’s hands in front 
versus behind the back. Treatment should follow local 
protocols.   

  21. b 

 Providers should be sure to thoroughly assess and treat 
all patients. Providers should always ensure their own 
safety fi rst.                 
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        Hazardous Materials 

Incidents      

Are You Ready?
 You are dispatched to City Hall to evaluate a person 
who is experiencing symptoms after possibly being 
exposed to a mixture of cleaning solutions. You advise 
your dispatcher when you are on the scene, grab your 
equipment, and enter the building. You immediately see 
three people lying on the ground in front of the mayor’s 
offi ce. They appear to be seizing. Through the glass of 
the offi ce door, you see several more people lying on 
the fl oor and slumped over their desks.  

  1. What is your initial priority? 

  2. Is exposure to cleaning fl uids the likely cause of 
the victims’ conditions? 

   

  3. What actions can you take immediately? 

   

  4. What is your initial role as the fi rst emergency 
worker on the scene? 

       

Active Learning

  1. “Who Ya Gonna Call?” 

 Do you know who to contact if a hazardous mate-
rials event occurs? Locate the telephone numbers 
for organizations such as the local poison control 
center, the Chemical Transportation Emergency 
Center (CHEMTREC), Computer-Aided Management 
of Emergency Operations (CAMEO), and the Agency 
for Toxic Substances and Disease Registry (ATSDR). 



Chapter 53 Hazardous Materials Incidents 663

Laminate a card with these numbers on it so that 
you can carry it with you at all times.   

  2. Hazardous Materials ID 

 Pull out your Emergency Response Guide and 
drive around the industrial part of your town to 
practice identifying hazards displayed on different 
placards. With practice you will become familiar 
with how to use this guide and, in the event of an 
actual hazardous materials incident, you will be 
able to effi ciently and effectively identify hazards 
and act appropriately.   

  3. Hazmat Courses 

 Prepare yourself for a hazardous materials incident 
by taking hazardous materials courses. The follow-
ing courses are specifi cally designed for EMS pro-
fessionals (but don’t limit yourself to only these):  

  • Awareness and recognition   

  • EMS Level I Responder   

  • EMS Level II Responder        

You Are There: Reality-Based Cases

 Case 1 

 Parker and Addison are 5-year-old twins with more 
energy than any two children should ever have. Their 
parents jumped at the chance for the family to visit 
Uncle John on his farm because they thought it would 
be a place where the boys could burn up a lot of 
energy in a constructive manner. 

 The family drove overnight to the farm, and the 
boys slept the whole way. Uncle John drove up in his 
tractor as the car pulled into the driveway. He told 
the boys’ parents to get some rest—he would keep the 
boys busy. The parents gladly went into the house to 
take a nap. 

 The boys went to explore the farm. When they 
arrived at the barn, they discovered Uncle John’s 
World War II jeep. The jeep was just too much to 
resist. Parker jumped into the driver’s seat, and 
Addison took the passenger seat. They pretended 
that they were in the war and jumped around in the 
jeep as if they were driving down a bumpy road. 
While jumping about, one of them bumped the emer-
gency brake and the jeep began to roll forward. In 
seconds the jeep was rolling out the door of the barn 
and down toward a few storage tanks. Parker jumped 
out of the jeep and rolled on the ground, but Addi-
son was too frightened. The jeep continued down the 
hill and crashed into one of the storage tanks. The 
tank ruptured, spilling liquid onto Addison and the 
jeep. 

 Parker ran toward the jeep and tried to pull Addi-
son out. He too became drenched with the same fl uid. 
Both collapsed to the ground. Their parents awoke to 
screaming and ran outside to see what was happening. 
They saw Uncle John running toward the boys, and 
they did so as well. Uncle John was able to pull both 
boys away from the site before he, too, was overcome 
by the effects of the liquid. 

 Aunt Betty heard the screaming and the boys’ 
father yelling to call 9-1-1, and she ran for the phone. 
She told the operator that there had been a farming 
accident, dropped the phone, and ran outside. There, 
she saw all the family members sprawled out on the 
ground, the jeep crashed into the tank, and the liquid 
in the tank pouring out into the jeep. She ran back to 
the phone and told the dispatcher that they were all 
unconscious on the ground. 

 You are dispatched to this situation. You are 
3 miles from the farm and are the only ambulance for 
another 30 miles.   

  1. What should your initial action be? 

   

  2. What is your next priority? 

   

  3. What should you do as soon as you arrive at the 
scene? 
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  4. How will you protect yourselves from the chemi-
cal spill? 

 

 

   

  5. How will you identify the chemical that is involved 
in this incident? 

 

 

 

 You stage approximately one-quarter of a mile away 
from the scene on a small hill upwind from the incident. 
Through your binoculars, you are able to see a placard 
on the tank and a UN identifi cation number. The bottom 
of the placard reads UN2783. You convey this informa-
tion to the dispatcher and the other responding units.   

  6. Use your  Emergency Response Guidebook  (ERG) 
(or go to the Pipeline and Hazardous Materials 
Safety Administration website at  http://hazmat.
dot.gov/pubs/erg/gydebook.htm ) to provide the 
following information about the chemical Terbufos 
(see below):  

  a. What are the potential health hazards? 

 

 

   

  b. What are the potential fi re and explosion 
 hazards? 

 

 

   

  c. What protective clothing should be worn? 

 

 

   

  d. What initial care should be provided? 

 

 

 

 When the hazardous materials team arrives, they 
don their level A suits and approach the patients. 
While they place the twins on stretchers, the other 
team members set up collection pools for emergency 
decontamination, and you and your partner don 
Tyvek suits and air purifying respirators (APRs) so 
that you will be protected from the hazardous mate-
rials when the patients are ready for treatment. As 
this process is taking place, a farmer from up the 
road approaches the battalion chief who has taken 
over incident command. He states that he and Uncle 
John went in on the purchase of the chemicals 
because John crop dusts for both of their farms. He 
gives the IC a sheet that has the information listed 
in Table 53-1.                     

 The IC announces over the radio the information 
that the other farmer has brought to his attention. The 
twins are brought to the decontamination area, and 
emergency decontamination is performed. When the 
twins have had all their clothing removed and they 
have been adequately irrigated and cleaned, they are 
transferred to you and your partner. 

 The boys present unconscious with hypoventila-
tion, bradycardia, and excessive salivation. Tears are 
pouring down their faces, and they are incontinent of 
feces and urine. One of the twins is vomiting, and the 
other is seizing.      

  7. Describe the pathophysiology of organophosphate 
poisoning. 

 

 

   

  8. Describe your treatment for the twins in order of 
priority. 

 

 

   

  9. Will the adult treatment vary from the pediatric 
treatment? 

 

 

  

Trade 

Name

Common 

Name

Reportable 

Quantity

Shipping Name Hazard 

Class

ID # Placarding 

Required

Terbufos Counter, lockin’ 

load

Yes, in quantities 

> 100 lb/container

Organophosphate solid, 

toxic, n.o.s. (terbufos)

Poison B UN2783 Poison

TABLE 53-1
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 The rest of the victims are decontaminated and 
treated for organophosphate poisoning. The two addi-
tional ambulances have arrived on the scene and are 
ready to assist in transport of the patients.   

  10. Describe the most frequently used methods for 
reducing contamination of the ambulances and 
their equipment during the transport of the patients 
to the hospital. 

   

  11. Should helicopter transport of these patients be 
considered? 

      

Test Yourself

  1. Your patient is experiencing excessive salivation, 
lacrimation, and vomiting after being exposed to 
pesticides. Which treatment would be most appro-
priate?  

  a. Epinephrine   

  b. Atropine   

  c. Sodium thiosulfate   

  d. Amyl nitrate      

  2. Which of the following is a written source of infor-
mation to aid in the identifi cation of a placard?  

  a. ERG   

  b. CAMEO   

  c. ChemTel   

  d. CHEMTREC      

  3. Which level of PPE provides lightweight protec-
tion with a low fi re rating and uses an air purify-
ing respirator?  

  a. Level C suit   

  b. Level A suit   

  c. Level D suit   

  d. Level B suit      

  4. Which National Fire Protection Association (NFPA) 
standard makes recommendations for EMS person-
nel and hazardous materials training?  

  a. NFPA 1561   

  b. NFPA 473   

  c. NFPA 472   

  d. NFPA 704      

  5. Which of the following is an indicator of stress for 
a hazardous materials responder working within 
the incident?  

  a. Increased heart rate   

  b. 5% weight loss   

  c. Increased respirations   

  d. Decreased temperature      

  6. You respond to a multiple-vehicle collision involv-
ing a package delivery truck. You note liquids of 
different colors leaking from the back of the truck 
and giving off clouds of gas as they mix. Why is 
this a particularly dangerous hazardous materials 
scene?  

  a. The driver may be seriously injured and unable 
to tell you what materials were on board.   

  b. The materials may be unknown because deliv-
ery trucks are not required to be placarded.   

  c. The MSDSs are kept in the cargo area and may 
have been damaged.   

  d. It is not dangerous because delivery trucks do 
not carry hazardous substances.      

  7. You are on a hazardous materials scene perform-
ing a rehab function. Your patient is a hazmat 
responder complaining of chest pain and short-
ness of breath. Which of the following treatments 
would be appropriate?  

  a. Administer the antidote to the chemical that 
is leaking.   

  b. Perform a 12-lead ECG.   

  c. Perform a preincident exam.   

  d. Perform a rehab exit evaluation.    

 Scenario:   You have responded to a hazmat incident. 
Your patient has been decontaminated and brought 
to you in the cold zone for transport. Upon examin-
ing the patient you note a white powdery substance 
on his skin. He says that the substance is causing a 
burning sensation.   

  8. What type of decontamination did your patient 
likely undergo?  

  a. Secondary decontamination   

  b. Gross decontamination   

  c. Formal decontamination   

  d. Total decontamination      

  9. Which parts of your patient are the most diffi cult 
areas to decontaminate?  

  a. Legs and feet   

  b. Back and neck   

  c. Arms and hands   

  d. Axillae and groin      
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  10. If you became contaminated from this patient, 
how would you decontaminate yourself?  

  a. Use baking soda and copious amounts of water.   

  b. Use a high-pressure hose to remove contami-
nants.   

  c. Blot the chemical with towels and fl ush with 
water.   

  d. Inform the IC and report to the decontamina-
tion station.      

  11. Your personal safety is your primary concern dur-
ing a hazardous materials incident.  

 True   

 False      

  12. How would you treat a patient with chlorine 
exposure? 

   

  13. What is your fi rst priority when treating a patient 
exposed to a hazardous material? 

   

  14. Responders with no formal hazardous materials 
training should operate in the 
zone.   

  15. You respond to a hazardous materials incident and 
are directed to enter the scene in order to provide 
care for an exposed patient. Your patient requires 
rapid intubation. In which zone should this pro-
cedure occur? 

   

  16. According to the fi re diamond (NFPA 704) pla-
card system, the color red indicates a reactivity 
hazard.  

 True   

 False      

  17. You respond to an industrial lab for an explosion. 
Upon arrival, you are told that your patient was 
exposed to hydrogen fl uoride gas. Your patient 
presents with severe respiratory distress with 
pulmonary edema. What medication should you 
administer? 

   

  18. You respond to the local nuclear power plant for 
a radioactive leak. Hazmat responders bring you a 

46-year-old male who has been exposed to, but not 
contaminated by, beta radiation during a radiation 
test. This patient poses little to no risk of con-
taminating you and your partner.  

 True   

 False      

  19. You are called to the university chemistry lab for 
a burn from a chemical spill. Upon entering the 
building you notice a diamond-shaped placard 
with the following information: a red square with 
the number 1, a blue square with the number 3, a 
yellow square with the number 1, and a “W” with 
a line through it in the white square. What is the 
most important consideration when entering this 
building? 

   

  20. The agency responsible for determining the level 
of exposure that is considered safe is the 

.     

Need to Know

 The following represent the Key Objectives of Chap-
ter 53:  

  1. Defi ne “hazardous material.” 

 A hazardous material is any solid, liquid, or gas 
that when released is capable of harming people, 
the environment, or property.   

  2. Describe the three zones that should be established 
at a hazardous materials incident. 

 The zones are illustrated in  Figure 53-1 . The  hot
or  exclusion zone  surrounds the site of the hazard-
ous materials release and should encompass all 
known or suspected hazards. Only trained and 
protected responders should be allowed access 
into this area. The  warm  or  contamination reduc-
tion zone  is the perimeter area around the hot 
zone and is determined by the length of the decon-
tamination corridor. It contains the “decon” sta-
tions and functions as a safety buffer between the 
hot zone and the cold zone. The  cold  or  support 
zone  should be “clean” and free of hazmat con-
tamination, including discarded protective cloth-
ing and respiratory equipment. 1      

  3. Describe the organization of a hazardous materi-
als incident. 

 Safety and communication are key to a successful 
response to a hazardous materials incident. If you 
are the fi rst unit on the scene, perform a scene 
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size-up; advise responding units of the exact loca-
tion of the incident, hazards, access, egress, stag-
ing area, safety factors, and approximate number 
of victims; and request additional resources. Take 
command as IC until transfer of command can take 
place, and ensure that all responding emergency 
personnel have a means of communicating with 
one another. Determine a safe location, and estab-
lish the command post ( Figure 53-2 ).   
  Isolate the area, and deny entry to anybody 
other than emergency personnel specifi cally 
trained in the mitigation of hazardous materials 
incidents. The initial isolation distance is the dis-
tance that all occupants should be evacuated in all 
directions from the site of the spill or leak. 2  Estab-
lish safety zones (hot, warm, and cold zones), and 
set up a decontamination area ( Figure 53-3 ).     

  4. Describe the methods used to identify a hazard. 

 At least three resources need to be examined before 
decisions about health and safety can be made. 
They include:  

  a. Material safety data sheets (MSDS) or shipping 
papers—these are typically located in the cab 
of a truck, in the fi rst engine of a freight train, 

   53-1  The work zones that should be established at hazardous materials incidents.   
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on the bridge of a ship, and in marked tubes 
on the deck of a barge carrying hazardous mate-
rials.   

  b. Placard—this diamond-shaped sign on contain-
ers, buildings, and facilities (NFPA 704) is used 
to rapidly and easily identify hazardous risks. 
The placard is divided into four areas, each 
representing a specifi c hazard ( Figure 53-4 ).     

  c. Department of Transportation (DOT) hazardous 
materials classifi cation—the DOT  Emergency 
Response Guidebook  allows emergency person-
nel to utilize the placards to readily identify 

specifi c or generic hazards associated with the 
materials in question.      

  5. Identify factors that infl uence how a hazardous 
material affects an individual. 

 The concentration of the hazardous substance, the 
route of exposure, and the duration of exposure 
play a role in determining the dose received and, 
in turn, the response that a person will have to the 
exposure. Exposure to a hazardous material can 
occur through inhalation, absorption through the 
skin or mucous membranes, ingestion, and/or 
injection.   

  6. Describe the types of personal protective equip-
ment (PPE) that can be used by EMS personnel at 
a hazardous materials incident. 

 EMS personnel should use PPE for which they 
have been adequately trained. Types of PPE 
include, but are not limited to:  

  a. Respiratory protection  

 • N-95 mask   

 • Air purifying respirator (APR)   

 • Supplied air respirator (SAR)   

 • Self-contained breathing apparatus (SCBA)      

  b. Skin protection  

 • Level A protection is the highest level of res- 
piratory, skin, eye, and mucous membrane 
protection ( Figure 53-5a ). It consists of a fully 
encapsulating chemical-resistant suit and 
SCBA.     

 • Level B protection uses the highest level of 
respiratory protection but offers less skin and 
eye protection ( Figure 53-5b ). In conjunction 
with the SCBA it provides splash protection 
by way of chemical-resistant clothing.   

 • Level C protection is for known airborne sub-
stances with continuously monitored concen-
trations ( Figure 53-5c ). Criteria for air  purifying 
respirators must be met, and skin and eye 
 exposures must be unlikely. It provides the 
same level of skin protection as level B, but a 
lower level of respiratory protection.   

 • Level D is a work uniform ( Figure 53-5d ). It 
provides no respiratory protection and mini-
mal skin protection. This is the appropriate 
level for awareness trained individuals.         

  7. Explain the basic principles of decontaminating 
victims and emergency personnel at a hazardous 
materials incident. 

 Early decontamination can prevent secondary con-
tamination and can mean the difference between 
a minor injury and death. The most important and 
most effective decontamination is done  immediately 

   FIGURE 53-3  Example of a decontamination facility.    

   FIGURE 53-4  Placards are used to rapidly and easily 

identify hazardous risks.   
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after exposure. Ambulatory victims should be told 
to leave the hot zone and decontaminate them-
selves under the direction of the decontamination 
team. 
  Gross decontamination removes or chemically 
alters the majority of the hazard, but some residual 
contamination can remain. Secondary decontami-
nation efforts further reduce or alter contamina-
tion. Effective decontamination means making the 
patient as clean as possible. Remove what you can 
and contain what you can’t. Two methods can be 
used to determine if contamination reduction is 
effective:  

 •  Qualitative method.  A subjective decision usu-
ally involving a visual inspection.   

 •  Quantitative method.  Uses meters with 
 objective environmental sampling techniques 
that can detect liquid and gases in small, 
numeric amounts to determine reduction 
effectiveness. 3     

 The aggressiveness of contamination reduction 
should be based on the contaminant, the patient’s 
condition, environmental conditions, and avail-
able resources.   

  8. Describe the challenges of triaging patients who 
have been exposed to hazardous materials. 

 Because patients directly affected by hazardous 
materials need to be isolated, triage may need to 
be performed by non-EMS personnel who are spe-
cially trained in hazardous materials response. 
There are several challenges associated with triage 
of patients exposed to hazardous materials. Patients 
identifi ed as “immediate” should go through emer-
gency decontamination before they can be defi ni-
tively treated by EMS personnel. Basic fi rst aid can 
take place during the decontamination process, 
but advanced procedures are typically rendered 
once decontamination is completed. 
  Some hazardous materials exposures do not 
result in immediately identifi able signs and symp-
toms. The onset of fi ndings may be considerably 
delayed depending upon the hazardous material 
involved. It is important that paramedics are aware 
of the typical time frame for the onset of signs and 
symptoms for specifi c hazardous materials and 
manage these victims accordingly. 
  Children are generally more susceptible to 
toxic exposure and are more likely to receive a 
higher dose relative to body weight than an adult 
patient. This should be kept in mind when triag-
ing patients exposed to a hazardous material. As 
a result, consider triaging and treating pediatric 
patients fi rst.   

FIGURE 53-5   Levels of Protection. (a)  Level A is the highest level of protection.  (b)  Level B uses the highest level of respiratory 

protection but offers less skin and eye protection.  (c)  Level C protection is for known airborne substances with continuously 

monitored concentrations.  (d)  Level D is a work uniform, which provides no respiratory protection and minimal skin protection.   

(a) (b) (c) (d)
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  9. Describe the appropriate transportation of patients 
who have been exposed to hazardous materials. 

 It is critical to decontaminate all patients as best 
as possible before transporting them to a hospi-
tal. Patients who have not been adequately 
decontaminated have a greater chance of causing 
secondary contamination of hospital personnel. 
To prevent secondary contamination of the ambu-
lance, consider the following options:  

 • Cocooning—wrapping the patient in heavy 
plastic after gross decontamination has taken 
place, while ensuring that the face is uncov-
ered ( Figure 53-6 ).     

 • Enveloping the patient compartment—placing 
a plastic barrier on the inside of the patient 
compartment of the ambulance so that the 
equipment and cabinets are protected from 
secondary contamination ( Figure 53-7 ).      

 Before leaving the scene, document all available 
and pertinent information, including hazards, 
known toxicology, degree of patient exposure, 
decontamination and treatments, as well as spe-
cifi c patient information (e.g., name, date of birth, 
vital signs, and SAMPLE history).   

  10. Explain why and how rehabilitation should take 
place with rescue workers at a hazardous materi-
als incident. 

 Rehabilitation should be used for any incident in 
which the environmental dangers of heat, cold, 
humidity, physical exertion, psychological stress, 
impaired vision, limited mobility, and communi-
cation diffi culties put the health and safety of 

responders at risk. A rehabilitation offi cer should 
be part of every hazardous materials incident 
and should oversee emergency personnel before, 
during, and after the incident. Any emergency 
worker who is part of a hazardous materials team 
needs to be medically evaluated on a regular 
basis and must meet the medical standards estab-
lished by his or her provider agency in order to 
be a part of the team. Because of the conditions 
that hazardous materials team members are 
exposed to when functioning at incidents, the 
following vital signs are typically assessed before, 
during, and after a team member works at a haz-
ardous materials incident: heart rate, body tem-
perature, respiratory rate and quality, blood pres-
sure and capillary refi ll time, and body weight. 
  A 12-lead ECG should be obtained on any res-
cuer who complains of chest pain during a haz-
ardous materials incident. Emergency workers 
who present with elevated body temperature and 
rapid heart rate should be removed from their 
protective clothing and cooled using fans (blow-
ing ambient temperature air) and misting systems. 
Hydration with a mixture of 50% water and 50% 
electrolyte replacement drink is optimal at room 
temperature. Nutritious foods rather than fatty 
and salty foods should be encouraged.   Rest peri-
ods of 10–20 minutes, or until body temperature, 
heart rate, and other vital signs return to normal 
should be planned into the operation so that cool-
ing can take place and hydration and nutrition 
can be maintained.        FIGURE 53-6  Cocooning involves wrapping the patient in 

heavy plastic after gross decontamination has taken place.   

  FIGURE 53-7  Enveloping involves placing a plastic barrier 

on the inside of the patient compartment of the ambulance 

so that the equipment and cabinets are protected from 

secondary contamination.   
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   Connections   

  Chapter 9, Safety and Scene Size-Up,  in the 
textbook describes scene safety and scene size-
up during the management of a hazardous mate-
rials incident.   

  Chapter 33, Infectious and Communicable Dis-
eases,  in the textbook describes biological agents 
that are considered hazardous materials.   

  Chapter 50, Medical Incident Command,  in the 
textbook provides information useful in manag-
ing hazardous materials incidents.   

  Chapter 52, Teamwork and Operational Inter-
face,  in the textbook describes the role the para-
medic plays in hazardous materials teams.   

  Chapter 55, Responding to WMD Events,  in the 
textbook discusses the hazardous materials 
component of WMD incidents.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Slow and Steady  Responses to hazardous materi-
als incidents need to be taken very slowly, with 
attention paid to the details. The operation needs 
to have a central focus on safety and prevention 
of exposing additional people to the hazardous 
materials. When these incidents are hurried, mis-
takes can be made and people can be unnecessar-
ily exposed to harmful materials.   

Hazmat versus WMD  An important thought to 
keep in mind when responding to and managing 

ᔢ
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a hazardous materials incident is that the only dif-
ference between a hazardous materials incident 
and a weapons of mass destruction (WMD) inci-
dent is intention. Whenever you respond to a haz-
ardous materials incident, constantly be aware of 
your surroundings and the possibility of second-
ary devices whether it appears to be a WMD 
 incident or not.   

Don’t Keep It to Yourself  Communicate any haz-
ards that you discover to all the other members of 
the hazardous materials team. Even if you think 
that everyone already knows about the hazard, 
make sure that you communicate your fi ndings. 
The only “stupid” comment regarding safety at a 
hazardous materials incident is the comment that 
wasn’t made.     

The Drug Box

Atropine sulfate:  An antimuscarinic agent that blocks 
acetylcholine at parasympathetic sites. Used to com-
bat the effects of cholinergic agents and administered 
when signs of salivation, lacrimation, urination, 
 defecation, gastric motility, and emesis (SLUDGE) 
are present. This is available in standard 1-mg pre-
load syringes, multidose vials, and as the fi rst auto-
injector to be administered in a Mark I kit. 

  Pralidoxime chloride   (2-PAM chloride):  Reactivates 
cholinesterase inactivated by organophosphate pesti-
cides allowing for degradation of accumulated 
 acetylcholine. It is administered to patients who have 
been exposed to nerve agents or organophosphates as 
the second autoinjector found in a Mark I kit.     

ᔢ

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name 
Skill Sheet Number and 
Location

Step-by-Step Number and 
Location

Primary Survey 32 – Appendix A and DVD 32 – Chapter 14 and DVD

Autoinjector Drug Administration Device 59 – DVD N/A

Putting On and Removing Gloves 60 – DVD N/A

Handwashing 61 – DVD 61 – DVD

Verbal Communications 63 – DVD N/A

Eye Irrigation 80 – DVD N/A
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 Answers   

 Are You Ready?   

  1. Your initial priority should be your own safety and the 
safety of your partner. The best initial plan of action 
should be to retreat and request that the police, fi re 
department, and hazardous materials team respond.   

  2. Exposure to cleaning fl uids is unlikely to cause such 
devastating effects in such a short period of time to such 
a large number of people.   

  3. The actions that you can take immediately include:  

  a. Isolate the area and deny entry into the potentially 
hazardous environment.   

  b. Perform a scene size-up and convey your fi ndings 
to any responding units. Advise responding units 
of the exact location of the incident, any obvious 
hazards, the best access to and egress from the 
scene, an appropriate staging area (uphill, upwind, 
upstream, etc.), advice on any safety factors perti-
nent to the situation (anything that you could see, 
hear, or smell that could relate to the situation at 
hand, appropriate PPE for use by responding units, 
etc.), the approximate number of victims, and the 
need for additional resources.      

  4. Your role as the fi rst emergency worker on the scene is 
incident commander (IC). In addition to providing a 
report concerning your scene size-up, you will need to 
take command (“City Hall Command”), identify the 
location of the command post, and ensure that all 
responding units are able to communicate with one 
another.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Attempt to gather more information on the nature of the 
call. It is unusual for multiple people to be involved in 
a farming accident. Request that the dispatcher clarify 
the nature of the incident and the number of patients, 
if possible. If there are more patients than you and your 
partner can easily manage, request additional resources 
(ambulances) as early as possible because they will take 
some time to get there.   

  2. The dispatcher has given you the number of victims and 
the fact that they were likely exposed to some sort of 
chemical. With this information, you should request 
additional ambulances for the transport of these victims, 
the fi re department in case the chemical is fl ammable, 
a hazardous materials response team to manage the 
chemical spill and help decontaminate the victims (if 
necessary), and law enforcement to help control the 
scene.   

  3. As you approach the scene, you should be thinking 
safety. Until you know what the chemical is, you will 
need to keep a safe distance and provide as much infor-
mation about the scene and the victims as possible with-
out becoming victims yourselves. Attempt to determine 
the direction of the wind. Stage upwind, uphill, and 
upstream from the spill. When you are safely staged, use 
your  binoculars to assess the situation and size up the 
scene.   

  4. Until the chemical can be identifi ed, the best way to 
remain safe is to stay upwind, uphill, upstream, and a 
safe distance from the spill.   

  5. If you are the fi rst on scene, look for any placards on 
the storage tank. If possible, use the information on the 
placard to identify the hazard. If you do not have copy 
of the  Emergency Response Guidebook,  relay the infor-
mation from the placard to incoming units and the dis-
patcher so that the hazard can be identifi ed. Ask the 
dispatcher to determine if the caller knows if there is a 
material safety data sheet (MSDS) for the chemical in 
the tank and, if so, where it is located.   

  6.     a. Potential health hazards  

 • The substance is highly toxic and may be fatal if 
inhaled, swallowed, or absorbed through the skin 
(avoid any skin contact).   

 • The effects of contact or inhalation may be de-
layed.      

 • Runoff of the substance may pollute waterways. 

  b. Potential fi re and explosion hazards  

 • The substance is combustible; it may burn but 
does not ignite readily.        

  c. Protective clothing  

 • Wear a positive pressure self-contained breathing 
apparatus (SCBA).   

 • Wear chemical protective clothing that is specifi -
cally recommended by the manufacturer.   

 • Structural fi refi ghters’ protective clothing pro-
vides limited protection in fi re situations  only ; 
it is not effective in spill situations where direct 
contact with the substance is possible.      

  d. Initial care and fi rst aid  

 • Move the victim to fresh air.   

 • Give artifi cial respirations if the victim is not 
breathing.   

   • Administer oxygen if the victim is having dif-
fi culty breathing.   

 • Remove and isolate contaminated clothing and 
shoes.   
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 • In case of contact with the substance, immedi-
ately fl ush the skin or eyes of the victim with 
running water for at least 20 minutes.   

 • If there is minor skin contact with the substance, 
avoid spreading it on unaffected skin.   

 • Keep the victim warm and quiet.   

 • Ensure that medical personnel are aware of the 
material(s) involved and take precautions to pro-
tect themselves. 4          

  7. Organophosphates bind to cholinesterase, causing the 
deactivation of acetylcholinesterase. The subsequent 
accumulation of acetylcholine at the neural synapse 
causes an initial overstimulation, followed by disrup-
tion of neural transmission in the central and peripheral 
nervous systems.   

  8. The priority of treatment is support of airway,  breathing, 
and circulation. The unconscious patient with exces-
sive salivation needs to have the airway suctioned and 
protected. Intubation is a likely solution to this prob-
lem. The patients should receive supplemental oxy-
gen, and they should be monitored by ECG, pulse 
oximetry, and electronic capnography (ETCO 2  mea-
surement). If Mark I autoinjectors have not yet been 
administered during the decontamination process, 
they should be administered now. If there is no access 
to Mark I kits, atropine sulfate and/or pralidoxime
(2-PAM) should be administered per local proto-
cols. Management of seizures should follow local 
protocols.   

  9. The only difference between adult and pediatric treat-
ment for organophosphate poisoning is the dose of med-
ications administered.   

  10. Possibilities for reducing contamination of the ambu-
lance and equipment include  cocooning  (wrapping the 
patient in heavy plastic after gross decontamination has 
taken place) and  enveloping  the patient compartment 
(placing a plastic barrier on the inside of the patient 
compartment of the ambulance).   

  11. Helicopter transport of patients as shown in Figure  53-1 
who have been exposed to poisoning is not frequently 
attempted due to the  catastrophic results that would 
occur if the pilot was overcome by the poison during 
fl ight.      

 Test Yourself   

  1. b 

 Patients exposed to organophosphate pesticides or 
 carbamate pesticides should be treated with atropine to 
combat the parasympathetic effects.   

  2. a 

 The  Emergency Response Guidebook  (ERG) is a written 
source of information that may be used to look up haz-
ardous materials by placard ID number or by individual 
substance. CHEMTREC and ChemTel are hotline numbers, 
and CAMEO is an Internet resource.   

  3. a 

 Level C suits are lightweight with a low fi re rating and 
are the only suits to use an air purifying respirator.   

  4. b 

 NFPA 473 identifi es the levels of competence required 
of EMS personnel who respond to hazardous materials 
incidents and makes specifi c requirements for reducing 
accidents, exposure, and injuries.   

  5. a 

 Key indicators of stress are an elevated heart rate and 
elevated body temperature.   

  6. b 

 The U.S. Department of Transportation (DOT) requires 
placarding on loads of over 1001 pounds of most mate-
rials. Because delivery trucks often carry mixed loads 
and do not carry large enough amounts to be placarded 
or shipping papers, identifi cation may be diffi cult or 
impossible.   

  7. b 

 Responders should be encouraged to report to the rehab 
sector if feeling weakness, dizziness, chest pain, muscle 
cramps, nausea, altered mental status, or diffi culty 
breathing. Even if symptom-free, responders should 
report to the rehab sector after extremely strenuous 
activity, using two SCBA bottles, 30 minutes in a haz-
ardous environment, or failure of their PPE. A 12-lead 
ECG tracing should be obtained if the patient reports 
chest pain or has an irregular heart rate.   

  8. b 

 Gross decontamination removes or chemically alters 
the majority of the hazard, but some residual contami-
nation may remain. Secondary decontamination efforts 
further reduce or alter contamination. Formal decon-
tamination is an enormous task. The process requires 
large numbers of responders and a lot of time and 
resources. Total decontamination is an unrealistic 
expectation for a decontamination corridor with a large 
number of casualties.   

  9. d 

 Particular attention must be given to diffi cult-to-clean 
areas such as the scalp and hair, ears and nostrils, 
 axillae, any folds of skin, under the fi ngernails, navel, 
groin, buttocks, breasts, genitalia, behind the knees, 
between the toes, and under the toenails. The axillae 
and groin are particularly diffi cult to decontaminate 
because of the thin skin and moisture of these regions.   

  10. d 

 If prehospital providers become exposed, they should 
report to the decontamination station or inform com-
mand. For additional resources for specifi c decontami-
nation procedures, see Box 53-5 in the textbook.   

  11. True 

 During your scene size-up you should assess for possi-
ble scene hazards because your safety and your partner’s 
safety are paramount. No treatment or assessment should 
occur until the scene can be deemed safe.   
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  12. Simply treat the patient’s signs and symptoms. 

 Patients with any type of hazardous material exposure 
should be decontaminated before treatment is rendered. 
Once decontamination has been accomplished, assess 
and maintain the patient’s airway, breathing, and 
 circulation, and treat the patient’s signs and symptoms.   

  13. Patient decontamination 

 All contaminated patients should be decontaminated 
prior to receiving medical treatment. For example, gross 
decontamination will occur prior to spinal immobiliza-
tion and other BLS procedures. Additional decontami-
nation can occur simultaneously with BLS procedures 
by individuals wearing the appropriate PPE.   

  14. Cold   

  15. The cold zone 

 Intubation should only occur in the cold zone after the 
patient has been decontaminated, since invasive proce-
dures may act as a direct route for introduction of the 
hazardous material into the patient.   

  16. False 

 Blue indicates a health hazard, yellow indicates reactiv-
ity, red indicates a fi re hazard, and white indicates a 
specifi c hazard.   

  17. Calcium gluconate 

 Exposure to hydrogen fl uoride gas results in either an 
immediate or delayed onset of respiratory distress and 
pulmonary edema; these patients should be treated with 
the antidote—calcium gluconate.   

  18. True 

 Beta particles are very high-energy particles that can 
penetrate a few centimeters of tissue. A person who has 
been exposed but has not been contaminated is  not  
radioactive, presents no danger to responders, and does 
not need decontamination.   

  19. High health risk 

 The NFPA 704 system uses placards on fi xed facilities 
to indicate hazard risk. The hazards are numbered 0–4, 
with 4 being the highest risk. Blue indicates health, red 
indicates fi re, yellow indicates reactivity, and white pro-
vides special information. Based on this information the 
blue square contains the highest number, and it can be 
determined that the chemicals inside pose more of a 
health hazard than any other type of hazard.   

  20. American Conference of Government Industrial Hygienists 

 The American Conference of Government Industrial 
Hygienists is responsible for identifying what exposure 
levels are safe and do  not  cause permanent damage.                 
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     Special Events and Mass 
Gatherings      

Are You Ready?
 The sun shone hot over the sweltering, writhing mass 
of dancers and moshers; a steady, throbbing beat of 
synthesized drums and house music pushed the crowd 
into a frenzy. It was the third day of the annual  Burning 
Man festival held in the Black Rock Desert in Nevada. 
In the middle of virtually nowhere, a city of more than 
30,000 participants from all over the world  materializes 

for 8 days, with art, music, and other creative activi-
ties taking center stage. People often stay up for days, 
using a variety of stimulants, both legal and illegal, to 
do so. 

 A volunteer EMS and fi eld hospital is estab-
lished, with 10 teams of EMTs and paramedics rotat-
ing on and off through the event, responding to a 
variety of incidents. Julian and Megan were just 
beginning their tour when their walkie-talkies crack-
led. A spotter near the dance fl oor has reported a 
“man down.” After packing their gear into back-
packs, the two medics hop onto their bikes and make 
their way to the “pit.” Julian is quite excited; it is 
his fi rst time here at Burning Man, and the energy 
in the air is palpable.  

  1. What medical conditions and traumatic injuries 
are likely to happen at an event such as this? 

   

  2. What are safety concerns unique to this special 
event? 
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Active Learning   

   1.  Research 

 Conduct an Internet search for “EMS” and “mass 
gathering” for additional information on how sys-
tems manage these unique events. You may be 
surprised at how varied the response is from one 
region to the next. Identify the common attributes 
that you fi nd, and think about how your local 
 system implements the same principles. If your 
jurisdiction does not have a plan to handle mass 
gatherings, work on a plan for doing so. What 
resources would need to be developed? Where 
would those resources come from?     

You Are There: Reality-Based Cases  
 Case 1 ( continued from chapter opener)   

 The medics are directed by radio and volunteers to a 
man sprawled out on the desert fl oor. Julian begins 
his survey. The patient appears to be in his thirties, 
an African American who weighs approximately 
80 kg. He is diaphoretic, with a grayish tint to his 
skin. A painful stimulus does not elicit a response. 
He is breathing rapidly, and Julian feels a faint radial 
pulse. There is no smell of alcohol on the man’s 
breath, and there are no obvious signs of injury. A 
rapid examination of his torso does not reveal any 
tenderness or wounds. Breath sounds are diffi cult to 
hear because of the noise. 

 Bystanders have little information. He was seen in 
the pit throughout the night before, but it is unclear 
whether he left and came back. Although alcohol was 
not served by the event, alcohol and recreational drugs 
were being used by many of the participants. Someone 
noticed the patient lying on the ground just off to the 
side of the pit; he was there for several hours before 
someone recognized that there was a medical emer-
gency.   

  1. Name the possible conditions that could be caus-
ing this patient’s presentation. 

 

 

 

 You actively cool the patient with fans and cooling 
towels and administer oxygen at 12 liters per minute 
via non-rebreather mask. An oral airway is placed 
without diffi culty. You have also determined the fol-
lowing fi ndings:  

 Vital signs: RR of 24, HR of 126, BP of 100/76.   

 SpO 2 : 99%.   

     Blood glucose level: 8 mg/dL.   

 ECG: Sinus tachycardia with wide QRS complexes.    

 Physical fi ndings: Core temperature is 41°C mea-
sured rectally; pupils are constricted and nonre-
active; no lingual trauma; no smell of alcohol on 
breath; neck veins are fl at; no stridor or accessory 
muscle use noted; equal and clear breath sounds; 
abdomen is fl at, nontender to palpation; palpable 
femoral, distal pulses to both legs; no evidence of 
needle tracks along arms and legs.   

  2. Based on these additional findings, what 
treatment(s) will you perform on the patient? 

 

 

   

  3. Should this patient remain at the on-site medical 
facility? 

 

 

      

Test Yourself   
  1. One of the activities associated with the  

phase of a mass gathering event is scanning the 
crowd constantly for evidence of danger or foul 
play.   

  2. One common advantage of holding a mass gather-
ing in a large, multilevel sports stadium is  

  a. a low risk of terrorist threat.   

  b. ease of access and egress.   

  c. preexisting locations for fi rst aid centers and 
emergency response vehicles.   

  d. shelter from environmental hazards.      

  3. Transportation routes within and around the site 
of a mass gathering event  

  a. will likely be labeled clearly on maps provided 
by the venue, in which case they require no 
further investigation.   

  b. can be busy and dangerous and are therefore 
unsuitable for use by bicycles or golf carts.   
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  c. require pre-event planning to ensure swift 
location of patients and determination of evac-
uation routes.   

  d. are designed to ease and maximize the fl ow of 
participants and are thus well-suited for the 
use of emergency vehicles.      

  4. Mass gatherings have a particularly high incidence 
of environmental emergencies.  

 True   

 False      

  5. The nature of mass gatherings often causes impor-
tant deviations from everyday policies and proto-
cols. Give an example of a deviation from protocol 
that would be acceptable when treating patients at 
a mass gathering. 

   

  6. What are the four phases of disaster management 
planning for mass gatherings? 

   

  7. Mass gatherings are defi ned in medical literature 
as any event with more than  per-
sons.   

  8. When creating the medical operations plan for a 
mass gathering, members of the event planning 
team should  

  a. plan for a single central care area to streamline 
communication and dispatch.   

  b. strictly adhere to the policies and protocols of 
the local EMS agency.   

  c. only take into account the conditions most 
likely to be encountered, such as headache and 
minor trauma.   

  d. take into account factors such as the time of 
year and the demographic of the crowd.      

  9. List some of the ways you could practice public 
health hazard mitigation at a mass gathering. 

   

  10. When supporting mass gathering events, it is crit-
ical for the paramedic to be able to use which 
type(s) of communications equipment?  

  a. Pagers and landlines   

  b. The venue’s equipment   

  c. A local 800-MHz trunking system   

  d. Walkie-talkies and cellular phones      

  11. A political convention would most likely be 
classifi ed as a National Special Security Event 
(NSSE) in the National Incident Management 
System.  

 True   

 False      

  12. Which condition is  most  likely to occur at a mass 
gathering?  

  a. Anaphylaxis   

  b. WMD event   

  c. Dehydration   

  d. Cardiac arrest      

  13. Who should be included in the medical planning 
team for every mass gathering event? 

   

  14. While providing medical support at a 24-hour 
music festival at a large outdoor arena, you 
observe a cluster of patients with complaints of 
fever, nausea, and joint pain. You should fi rst 
suspect  

  a. biochemical attack.   

  b. food poisoning.   

  c. severe dehydration.   

  d. hypothermia.      

  15. When planning for a mass gathering at a venue 
that has preexisting facilities for providing aid, 
you should  

  a. consider using the preexisting locations as sta-
tions from which to respond and in which to 
provide aid.   

  b. cut costs by relying solely on these preexisting 
locations as long as they are well stocked.   

  c. make sure all your personnel are stationed at 
these locations because that is where people 
will come for help.   

  d. not use the preexisting locations due to poten-
tial contract and liability confl icts.        

Need to Know

 The following represent the Key Objectives of Chap-
ter 54:  

  1.  List factors that affect EMS response to special 
events and mass gatherings.      
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 Mass gatherings are generally defi ned as events 
with 1,000 participants or more. They vary 
 tremendously from one event to the next; factors 
include geography, topography, ambient tempera-
ture, access and egress routes, age of participants, 
presence of intoxicants, and duration, to mention 
just a few. These factors must be considered when 
planning for an operation that covers the emer-
gency medical needs of the event.   

  2. Identify resources that can be deployed at special 
events and mass gatherings. 

 Unique circumstances sometimes call for unique 
responses and management. It is not uncommon 
to engage a wide variety of response vehicles dur-
ing a mass gathering event. Bicycles, electric 
carts, motorized all-terrain vehicles (ATVs), and 
motorcycles have all been deployed. This is espe-
cially true if the distance from the patient who 
needs to be carried to a medical facility or trans-
port unit is quite far. 
  In addition to vehicles, the staffi ng may also 
be unique. Some large-scale events are covered by 
paid medical services, while volunteers may staff 
other events. Sometimes these events create logis-
tical nightmares, especially if the medical staff is 
from outside the local regulatory jurisdiction. 
Temporary credentialing or licensing may be 
needed to fulfi ll statutory requirements to practice 
medicine at the event. 
  Equipment will also vary depending upon the 
event. For example, additional IV and oral fl uids 
may be needed for hydration purposes. Anti-
venom for various poisonous animals may be 
required for events occurring in wilderness 
areas.   

  3. Explain how paramedics work with teams that are 
unique in confi guration, as well as under direct 
on-site medical direction, at mass gathering 
events.     

 You can expect to work in teams that may comprise 
a wide range of practitioners, including physicians, 
nurses, and/or allied health professionals in addi-
tion to other levels of EMS providers.  Having a 
good understanding of the protocols and local scope 
of practice, and a discussion with other team mem-
bers prior to the start of the event, will help to 
defi ne your role in the medical care continuum pro-
vided during the incident. If there is online medical 
direction being provided on-site, you should iden-
tify that physician and introduce yourself. Briefl y 
discuss your expectations for medical oversight, as 
well as the physician’s. By doing so, you can reduce 
the chances of any misunderstanding or confusion 
about team members’ roles during the event.      

 Need to Do 

 There are no psychomotor skills that directly support 
this chapter content.   

 Connections   

 Many regulatory agencies have policies and 
procedures in place for the oversight of EMS 
during a mass gathering event. An example of 
such policies is the EMS Plan for Mass 
 Gatherings by the San Francisco EMS Agency, 
which can be found at  www.sanfranciscoems.
org/index.php?cat=no&name=massGathering&
exten=html .   

 eMedicine by WebMD provides an article con-
taining additional information about planning 
for an EMS response to large-scale events at 
 www.emedicine.com/emerg/topic812.htm .   

 Several articles have been published in various 
trade magazines such as the  Journal of Emer-
gency Medical Services (JEMS)  and  Emergency 
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Medical Services Magazine.  If your organization 
has a library of these, you might want to check 
the annual index issue to see if you can locate 
specifi c articles, such as the following:   

 • M. Nordberg, “EMS and Mass Gatherings,”  Emer-
gency Medical Services  19, no. 5 (May 1990): 46–
51, 54–6, 91.   

 • W. C. Butler and D. E. Gesner, “Crowded Venues. 
Avoid an EMS Quagmire by Preparing for Mass 
Gatherings.”  Journal of Emergency Medical Ser-
vices  24, no. 11 (November 1999): 62–65, 67, 73 
passim.   

 • W. C. Butler and D. E. Gesner, “Developing a 
Mass Gathering EMS Plan.”  Journal of Emer-
gency Medical Services  24, no. 11 (November 
1999): 66.   

 • R. B. Leonard and K. M. Moreland, “EMS for the 
Masses. Preplanning Your EMS Response to a 
Major Event.”  Emergency Medical Services  30, 
no. 1 (January 2001): 53–60.   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Take Care of Yourself  It’s easy to get caught up 
in all the excitement related to the event. It is also 
easy to become fatigued and dehydrated yourself. 
Remember that your safety relates directly to your 
health; eat well, drink fl uids, and get rest when 
you are supposed to. You may want to bring a 
distraction with you to a long-duration event, such 
as a book or music player. Refreshing the mind can 
be as important as refreshing the body.     

The Drug Box

 There are no specifi c drugs related to this chapter 
content.     

 Answers   

 Are You Ready?   

  1. Common problems that might be expected include 
minor injuries, such as dust in the eyes, lacerations to 
the legs and arms, and sprains and strains. Medical con-
ditions are likely to include dehydration and heat 
exhaustion. If the event has a fl ow of alcohol and rec-
reational drugs, overdoses are likely. Depending upon 

ᔢ

ᔢ

the age and health of the participants, you might want 
to remember that a myriad of medical conditions such 
as AMI, stroke, and diabetes might also appear.   

  2. The heat and dust of the desert can be aggravating fac-
tors to any preexisting medical conditions. Large masses 
of people, along with the use of alcohol and drugs, can 
also incite violent behavior, resulting in assaults to par-
ticipants and rescue staff. The remoteness of the loca-
tion also contributes to the planning of this event; a 
receiving facility may be very far away, requiring that 
most care be provided on-site.     

 You Are There: Reality-Based Cases  

 Case 1   

  1. Your answer should have included the following likely 
conditions: heatstroke, hypovolemic shock, hypoglyce-
mia, alcohol or drug overdose, hypoxia, electrolyte 
imbalance, and stroke. Based upon the environmental 
fi ndings, which ones were at the top of your list? Less 
likely answers may include: generalized seizure, sepsis, 
uremia, trauma, and psychosis.   

  2. Despite the apparent lack of gag refl ex, the patient’s 
 oxygen saturation levels are within normal limits, reduc-
ing the need for assisted ventilations. However, his 
blood pressure is low, and he does show signs of shock. 
Given the environment and the described activities 
prior to the incident, intravenous fl uid therapy is indi-
cated. His ECG appears to be a sinus tachycardia, per-
haps a response to a dehydrated state. A critical fi nding 
is hypoglycemia, along with a hyperthermic state. Intra-
venous dextrose is needed, along with continued cool-
ing measures. 

 Did you consider administration of naloxone for a possible 
narcotic overdose, based on the constricted pupils? 
Although not necessarily harmful, the fact that there is no 
sign of respiratory depression minimizes the need to 
administer naloxone. If the narcotic is contributing to the 
altered mental status, inhibiting its depressive effect could 
cause the patient to regain consciousness too rapidly, espe-
cially if there is a concomitant use of a stimulant. 

 Did you consider intubation for airway control? Again, 
look at the oxygen saturation levels. Considering that 
hypoglycemia is a distinct cause for the patient’s uncon-
sciousness, intubation prior to dextrose administration 
may be unnecessary. If, after the “easy fi xes” are done, 
the patient remains unconscious, consider advanced air-
way control.   

  3. Whether or not the patient stays at the temporary facility 
depends on the level of staffi ng, the equipment, and the 
facility, as well as any changes the patient may experience 
as a result of your actions. If lab processing is unavailable, 
or the patient does not improve, there may be no choice 
but to transfer the patient to a fi xed medical facility.      

 Test Yourself   

  1. Mitigation 

 The mitigation phase occurs as the event is in progress. 
Paramedics attending mass gatherings should be on high 
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alert during the event and scan the crowd constantly for 
evidence of danger or foul play.   

  2. c 

 Stadiums, concert halls, and convention centers are 
examples of facilities specifi cally designed to host mass 
gatherings. Many have permanent locations for fi rst aid 
centers, emergency response vehicles, and on-site med-
ical staffi ng. Each venue has unique diffi culties with 
access (entrance to) and egress (movement away from). 
Large venues or heavily attended mass gatherings are 
targets for those who wish to impact the most people 
with the least amount of effort.   

  3. c 

 These routes require pre-event planning to ensure para-
medics will be able to rapidly locate a patient and deter-
mine the best route for evacuation if needed.   

  4. True 

 Environmental emergencies are an important subset of 
the problems that mass gathering participants tend to 
report. Venues are varied, and events take place in any 
season. Emergencies range from heat exhaustion and 
heatstroke to hypothermia and frostbite, as well as 
envenomations by snakes, arthropods, and marine life. 
Paramedics preparing for mass gatherings, particularly 
those in outdoor or remotely located areas, need to be 
familiar with the types of emergencies that may be 
caused by the environment and location.   

  5. Treat-and-release protocols will allow the paramedic to 
provide specifi c types of care, like administering 
 dextrose to diabetic patients, and then to release 
patients without transporting them to the hospital. 
Another possible deviation from protocol would be 
fi eld triage to an atypical destination, such as a clinic 
or rehydration unit. 

 Paramedics should be aware that all responses still need 
a minimum level of documentation. All laws, rules, and 
regulations regarding the privacy of patient records still 
apply in mass gatherings. Further, the paramedic must 
remember that appropriate role modeling for the public, 
as well as personal safety, demands the use of appropri-
ate safety equipment on all types of vehicles, whether 
this includes seat belts, life vests, or helmets.   

  6. Planning, response, mitigation, and recovery 

 EMS operations at mass gatherings involve the basic 
actions of disaster management planning, which include 
the four phases. This model provides a good framework 
for planning and executing large-scale events.   

  7. 1,000 

 Mass gatherings, generally defi ned in medical literature 
as any event with more than 1,000 persons, are common 
occurrences that present uncommon challenges to EMS 
systems.   

  8. d 

 Certainly it is wise to prepare for the expected demo-
graphic for an event. An event’s timing also has an effect 
on the medical response. This is true both for time-of-

year effects because of weather and time-of-day effects 
because of traffi c patterns and hospital utilization.   

  9. Possibilities for hazard mitigation include: staffi ng rehy-
dration units, providing information on safe-ride and 
designated driver programs, and distributing blankets 
during outdoor winter events.   

  10. b 

 It is critical that the paramedic be able to easily use the 
available equipment to avoid delays in dispatch and treat-
ment. Many venues are equipped to participate in local 
800-MHz trunking systems. If so, the paramedic will need 
to determine appropriate dispatch and tactical workgroups 
and frequencies. Other venues may rely on walkie-talkies, 
cellular phones, landlines, or pagers for communication.   

  11. True 

 Events like the Olympics, presidential inaugurations, 
and political conventions are classifi ed as National Spe-
cial Security Events (NSSE) in the National Incident 
Management System. NSSEs fall under the jurisdiction 
of the United States Secret Service.   

  12. c 

 The medical operations plan must take into account the 
most likely conditions that will be encountered. This 
generally includes headache, gastrointestinal upset, 
mild dehydration, and minor trauma. The plan should 
also consider the management of life-threatening condi-
tions. Even though situations like cardiac arrest, ana-
phylaxis, and major trauma have a low expectation of 
occurrence, they require an immediate response and 
should be planned for.   

  13. Every event planning team should include a medical 
director in addition to police, fi re, and other public 
safety representatives. 

 In addition to EMS, fi re, and police agencies with which 
paramedics are already familiar, planning for larger events 
may involve input from emergency managers, public 
health personnel, and government agencies at the local, 
state, and federal levels. In particular, political events or 
events with high-profi le participants may have separate 
response plans to ensure the safety of the attendees.   

  14. a 

 Careful observation on the part of the paramedic may 
provide the necessary clues to uncover more subtle 
forms of attack (most notably bioweapons) presenting as 
clusters of patients with similar complaints.   

  15. a 

 Preexisting medical facilities can often serve as stations 
from which to respond and in which to provide aid. If 
a physician is part of the response team, this is often a 
logical place to base the physician. Paramedics often 
staff these locations, sometimes working under offl ine 
treatment protocols. However, although it is tempting to 
rely solely on these preexisting locations, it is important 
to consider the specifi cs of the event to determine if 
these facilities are suffi cient and appropriate for the 
expected needs.           
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     Responding to WMD Events      

Are You Ready?
 You and your partner respond to a call on the out-
skirts of town for a possible drug overdose. You are 
the fi rst to arrive on the scene. When you look around, 
you don’t see any activity in the house. You loudly 
announce, “EMS,” but do not get a response. The 
front door is opened just a crack, so you knock on the 
door and slowly push it open. As the door opens, you 
notice a strange smell. Before you enter the house, 
your partner grabs you and says, “We need to get out 
of here.” She points to the ground, and you see this:        

  1. How should you proceed upon discovery of this 
device? 

 

 

   

  2. What type of assistance will you need? 

 

 

   

  3. What considerations should you keep in mind? 

 

 

       

Active Learning   

   1.  Are We at Risk? 

 An event involving a weapon of mass destruc-
tion (WMD) might seem unlikely in your area; in 
fact, there are probably at least a few targets in 
your jurisdiction that, if attacked, could cause 
serious injuries, illnesses, and chaos. On a sheet 
of paper, list the general categories of potential 
weapons—chemical, biological, radioactive or 
nuclear, and explosives. Under each category, 
identify the possible targets in your response 
area. Is the list short or long? Consider helping 
to create scenarios that your organization can use 
for training.   
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   2.  Use of the Mark I Kit 

 In the case of exposure to a nerve agent that pro-
duces an excessive sympathetic response (see the 
Need to Know section), you may need to inject the 
contents of a Mark I kit ( Figure 55-1 ) into a patient, 
another rescuer, or yourself. Review the procedure 
for using this device.  

     Mark I Procedure   

  a. With the Mark I kit in front of you, pull the 
smaller of the two injectors (atropine 2 mg) out 
of the plastic clip.   

  b. Hold the autoinjector as you would hold a 
pencil (with your thumb and two fi ngers) ( Fig-
ure 55-2a ).  Do not touch the green end of the 

FIGURE 55-1  Mark I autoinjector kit.   

FIGURE 55-2  Use of Mark I Autoinjector. ( a ) Hold the autoinjector as you would hold a pencil (with your thumb and two 

fi ngers). ( b ) Place the green end of the autoinjector against the anterolateral thigh and push fi rmly until you feel the injector 

activate. ( c ) Pull the large injector (pralidoxime chloride [2-PAM] 600 mg) out of the clip and administer in the same manner as 

the smaller atropine injector.   

injector; the needle will penetrate clothing 
(even turnout pants).   

     c. Palpate the area that you plan to inject to 
make sure that you are not going to inadver-
tently inject another object (e.g., a wallet or 
keys).   

  d. Remove the safety cap.  Do not hold your 
thumb over either end; an autoinjector will go 
right through your thumb and out the other 
side.    

  e.  Place the green end of the autoinjector against 
the anterolateral thigh, and push fi rmly until 
you feel the injector activate ( Figure 55-2b ).   

  f. Hold in place for 10 seconds to complete 
delivery of the medication.   

  g. Use a secondary site (e.g., the other thigh) if 
the primary site is not accessible or for addi-
tional doses as indicated by symptoms and 
protocol.   

  h. Pull the large injector (pralidoxime chloride 
[2-PAM] 600 mg) out of the clip, and adminis-
ter in the same manner as the smaller atropine 
injector ( Figure 55-2c ).   

  i. Rub the injected area to distribute.   

  j. Dispose of the used injectors in an appropriate 
sharps container. 

Note:  Some EMS providers (e.g., the U.S. military) 
are taught to leave the autoinjector with the patient 
to show the dose that was delivered to the 
patient.      

( a ) ( b ) ( c )
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You Are There: Reality-Based Cases

 Case 1     

 Transit Authority Police have called for multiple 
ambulances and the hazardous materials unit from 
the fi re department to assist them with a situation at 
the Main Street Station. Police offi cers have arrested 
two teenage boys who were seen running up the stairs 
at the station carrying handguns. As the offi cers were 
handcuffi ng the suspects, screams could be heard 
from the train platform, and people began to run past 
them to fl ee the station. A number of people were 
lying motionless on the platform and in one of the 
cars of the train. The suspects admitted to dispersing 
a mixture of sodium cyanide and hydrochloric acid 
on the train as it pulled away from the previous 
 station. 

 As you arrive on the scene, you are told that the 
police have evacuated the station. Surveillance cam-
eras show dozens of people lying motionless on the 
platform and in the train, and there are approximately 
50 people in front of the station with complaints rang-
ing from irritation of the eyes to severe ventilatory 
distress. The hazardous materials team from the fi re 
department has already suited up and is heading down 
to the train platform to assess the situation.   

  1. What are your fi rst actions to perform? 

   

  2. What are the effects of combining sodium cyanide 
and hydrochloric acid, including the physical 
characteristics that result from the combination? 

   

  3. What effect does this combination have on 
humans? Describe the pathophysiological effects 
of exposure to this combination. 

   

  4. Is decontamination needed prior to treating 
victims exposed to this combination of sub-
stances? 

   

  5. What is the prehospital treatment for a victim 
exposed to this combination of substances? 

 A fi re department battalion chief arrives on the 
scene and meets with you and the commanding offi cer 
from the transit police. The three of you discuss the 
situation and what you need to do to mitigate it.   

  6. What is the term used for the command style that 
utilizes fi gureheads from different agencies? 

   

  7. In regard to the hazard on the scene and the treat-
ment of the patients, what needs to be done at this 
point? 

 The fi re department’s hazardous material unit 
sets up a decontamination area with pools and a 
shower tent. The hazmat team is appropriately 
clothed in PPE and ready to decontaminate the vic-
tims and rescuers.      
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Test Yourself

  1. An unknown chemical gas has been detected in 
an offi ce building. The fi rst emergency personnel 
entering the building should wear which level of 
protection? 

 Scenario:   Nearly two dozen people suddenly became 
sick at a shopping mall. Many of the patients, includ-
ing your adult female patient, are exhibiting the fol-
lowing symptoms: tachycardia, dyspnea, cyanosis, 
and coughing that produces frothy, pink sputum. A 
police offi cer, one of the fi rst on scene, reports having 
detected a greenish-yellow haze in the air and an 
unpleasant, sharp odor.   

  2. You should suspect   

  a. cyanide poisoning.   

  b. phosgene poisoning.   

  c. anhydrous ammonia poisoning.   

  d. chlorine poisoning.     

  3. After removing your patient from the area, you 
should  

  a. remove her clothing, and decontaminate her 
skin and eyes with large amounts of water.   

  b. keep her lying still and administer intravenous 
fl uid.   

  c. administer supplemental oxygen, and endotra-
cheally intubate if necessary.   

  d. administer amyl nitrate, sodium nitrate, and 
sodium thiosulfate.      

  4. In patients with viral hemorrhagic fever (VHF), the 
highest risk of secondary transmission occurs 
before symptoms appear.  

 True   

 False      

  5. Most cases of external radiation exposure do not 
constitute a medical emergency.  

 True   

 False      

  6. What are the three radiation guidelines for mini-
mizing radiation exposure? 

  7. When an injured person is decontaminated as 
quickly as possible to enable medical staff to 

 perform life-saving interventions, it is known as 
 decontamination.   

  8. An explosive device was detonated on a sidewalk 
in front of a tall brick building. You would suspect 
that the victims positioned  during 
the blast may have the greatest injuries.  

  a. on the sidewalk, 100 feet from the detonation 
site   

  b. on the sidewalk, 50 feet from the detonation 
site   

  c. between the explosion and the building   

  d. within the ground fl oor of the building      

  9. Which of the following is most likely to be classi-
fi ed as a WMD event?  

  a. A reactor meltdown at a nuclear power plant   

  b. An international fl u epidemic   

  c. Intentional food product contamination   

  d. A hostage situation at a multinational corpora-
tion      

  10. The fi rst known use of weapons of mass destruc-
tion occurred  

  a. when Sir Jeffrey Amherst ordered the distribu-
tion of small pox–infected blankets to Ameri-
can Indians.   

  b. when the United States Army Air Force 
dropped the atomic bomb known as “Little 
Boy” on the city of Hiroshima.   

  c. when Japanese unit 731 dispersed plague-
contaminated rice and fl eas over Chinese 
cities.   

  d. when the bodies of plague-infected Tartar sol-
diers were catapulted over the walls of a 
besieged city.      

  11. List one example of each of the following:  

  a. Spraying device:    

  b. Bursting or exploding device:    

  c. Breaking device:       

  12. Why is the 1972 Biological Weapons Convention 
somewhat ineffective? 

   

  13. The symptoms caused by riot control agents should 
last no longer than  hours. 

 Scenario:   Your patient is a 27-year-old woman pre-
senting with blisters on her left arm and irritation of 
her nose and sinuses. She says she was on the sub-
way when a stranger spilled a brown, oily liquid on 
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her arm. The liquid “smelled like geraniums” and 
caused immediate irritation to the exposed skin. The 
patient has not had the opportunity to thoroughly 
cleanse her arm.   

  14. You should suspect  

  a. phosgene.   

  b. anhydrous ammonia.   

  c. sulfur mustard.   

  d. Lewisite.      

  15. Your initial treatment should be  

  a. decontaminating the patient with whatever 
decontamination solution is available.   

  b. supplemental oxygen administration and posi-
tive pressure ventilation.   

  c. applying a sterile dressing to the blisters and 
intubating to protect the airway.   

  d. supplemental oxygen administration and emer-
gent transport to the nearest Level I trauma 
center.        

Need to Know

 The history of weapon of mass destruction (WMD) use 
traces back to the fi rst recorded occurrence in 1346 
when a biological attack was carried out in Kaffa. The 
dead bodies of Tartar soldiers who had been infected 
with plague were catapulted over the walls of the 
besieged city. 1  Over the past 20 years, the United 
States has experienced anthrax attacks, food product 
contamination, release of chemical weapons, and sui-
cide attacks using explosive devices. 2      

  The following represent the Key Objectives of 
Chapter 55:  

  1.  Describe the three classic methods of dispersion 
used to spread WMD agents.   

  a.  Spraying devices  are typically used to aerosol-
ize liquid WMD agents.  

•  Line source—poses a signifi cant downwind 
hazard   

•  Point source—smaller reach with moderate 
downwind hazard      

  b.  Breaking devices  are used to encapsulate an 
agent and release it when the device is 
broken.   

  c.  Bursting or exploding devices  incorporate an 
explosive device to break the agent container 
and disperse the agent.      

  2.  Defi ne the terms  volatility, vapor,  and  persistence 
 as they relate to chemical warfare agents.  

Volatility  is an agent’s ability to evaporate to form 
an invisible vapor.  Vapor  is the gaseous form of a 
substance at a temperature lower than the boiling 
point of that substance at a given pressure.  Persis-
tence  is the ability of an agent to remain a liquid 
hazard and to contaminate surfaces for 24 hours 
or longer.   

  3. Describe the effects of nerve agents, their routes of 
absorption, their signs and symptoms, and general 
treatment for exposure. 

 Nerve agents are the most toxic of all human-made 
chemical agents, yet are available in easily acces-
sible forms such as organophosphates. They are 
easily absorbed through the skin, eyes, and lungs. 
Nerve agents inhibit acetylcholinesterase and 
cause the buildup of acetylcholine, which causes 
overstimulation of the sympathetic nervous sys-
tem and results in the classic signs and symptoms 
represented by the acronym SLUDGE: salivation, 
lacrimation, urination, defecation, GI upset, and 
emesis. Nerve agents can cause sudden loss of 
consciousness, seizures, apnea, and death. Treat-
ment includes decontamination, airway manage-
ment and oxygenation, and Mark I autoinjector 
administration of atropine sulfate and pralidoxime 
(2-PAM). 
  Examples of nerve agents include sarin (GB), 
VX, tabun (GA), and soman (GD).   

  4. Describe the effects of vesicants (blister agents), 
their routes of absorption, their signs and symp-
toms, and general treatment for exposure. 

 Vesicants are chemical compounds that cause 
severe skin, eye, and mucosal pain and irritation. 
They are named for their ability to cause large, 
painful blisters on the bodies of those individuals 
who are exposed. Blister agents tend to be absorbed 
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by inhalation or by liquid contact to the eyes, skin, 
and the airways. Signs and symptoms vary accord-
ing to the agent used, duration of contact, and 
amount of agent. Signs and symptoms of exposure 
include: irritation to the eyes that ranges from 
mild conjunctivitis to ulceration or perforation; 
erythema of the skin that progresses to blister for-
mation; and respiratory symptoms that begin with 
pharyngitis and can lead to dyspnea with a pro-
ductive cough. Treatment for vesicant exposure 
includes: decontamination, supplemental oxygen, 
positive pressure ventilation as needed, bron-
chodilators for bronchospasm, and advanced 
airway procedures for upper airway swelling and 
compromise.   

  5. Describe the effects of pulmonary agents, their 
routes of absorption, their signs and symptoms, 
and general treatment for exposure. 

 The effects of pulmonary agents such as phosgene, 
chlorine, and anhydrous ammonia vary according 
to the specifi c agent, the dosage, and the duration 
of exposure. Pulmonary agents are typically 
absorbed via inhalation. Treatment for pulmonary 
agents varies depending on the agent, but all treat-
ments include: decontamination, support for 
 airway and breathing, supplemental oxygen, con-
sideration of early intubation, treating volume 
depletion with isotonic fl uid boluses, and avoid-
ing the treatment of non-cardiac pulmonary edema 
with diuretics.   

  6. Identify factors that should increase the paramed-
ic’s index of suspicion that a biological attack has 
occurred. 

 There are several sentinel events that can provide 
clues to a biological outbreak. There may be an 
abnormally high number of patients complaining 
of respiratory symptoms who have an unprece-
dented mortality rate. Other EMS agencies within 
your geographical region may also be experiencing 
similar increases in patient volume and respira-
tory complaints. Livestock, pets, and other animals 
may become sick or die unexpectedly. There may 
be prior intelligence reports or claims by aggres-
sors of a biological weapons attack.   

  7. List the basic types of radiation, and discuss their 
effects on humans, their ability to be shielded, and 
the hazards that they pose.  

  a.  Alpha radiation.  If alpha emitters are intro-
duced into the body by inhalation, ingestion, 
or through a wound, localized damage can 
occur. Alpha particles are not able to penetrate 
through dead skin cells (epidermis). Alpha 
radiation is an internal hazard only.   

  b.  Beta radiation.  This type of radiation can pen-
etrate into the germinal layer of the skin and, 
if left in contact with the skin, can cause dam-
age. Beta radiation can also cause damage if 
deposited internally (it is both an internal and 
an external hazard).   

  c.  Gamma radiation.  This type of radiation read-
ily penetrates most materials, including human 
tissue, at varying depths depending on the 
density of the tissue. It poses both an internal 
and external hazard to humans. Dense shield-
ing is needed to prevent contamination of the 
skin.   

  d.  Neutrons.  Neutrons come to fruition through a 
process called  activation  (transmutation) .  Acti-
vation occurs when a neutron is captured by a 
stable nucleus, causing the nucleus to become 
radioactive. The radiation associated with 
 neutrons is considered an external hazard.      

  8. List three factors that paramedics must keep in 
mind when working around a radioactive source 
to minimize their exposure.  

  a. Time—the shorter the time in a radiation fi eld, 
the less the exposure.   

  b. Distance—the farther you are from the radioac-
tive source, the lower the radiation dose.   

  c. Shielding—the use of shielding can reduce 
exposure to radiation.      

  9. Describe the process of assessing a potentially 
radioactive scene. 

 Rescuer safety comes fi rst. Position yourself 
upwind, upstream, and uphill of a potential radio-
active scene, don appropriate PPE, and wear your 
dosimeter. Perform a scene size-up. As soon as 
time and equipment availability permits, perform 
a radiological survey to assess for the degree of 
contamination. Establish a  hot line  to separate the 
clean from the contaminated areas of the scene. 
Identify an area for decontamination to take place, 
and set up the area for decontamination of patients 
and rescuers.   

  10. List the phases of acute radiation syndrome 
(ARS).  

  a. Prodromal phase—signs and symptoms appear-
ing within 2 days of exposure.   

  b. Latent phase—the period of time after the pro-
dromal phase and before signs of long-term ill-
ness begin.   

  c. Illness phase—radiation-related illnesses such 
as cancer occur.   

  d. Recovery or death phase—patients experienc-
ing long-term illnesses survive or die.      
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  11. List the three different types of blast injuries that 
are associated with an explosion.  

 a. Primary blast injury—results from the direct 
effect of the blast wave on tissues and organs.   

 b. Secondary blast injuries—caused by objects 
striking the victim (penetrating).   

 c. Tertiary blast injuries—caused by the victim 
striking a stationary object (blunt).      

  12. Describe safety practices that paramedics can 
employ to prevent their need for decontamina-
tion. 

 Staying “clean” and avoiding contamination is 
ultimately the best type of decontamination. Use 
disposable gloves, boots, aprons, and so forth that 
can simply be removed if contaminated. Only 
enter zones that you and your equipment are prop-
erly protected to enter.   

  13. Differentiate between the different types of decon-
tamination.  

 a. Emergency decontamination—designed to 
decontaminate injured crew members or people 
as rapidly as possible so that life-threatening 
procedures can be performed.   

  b. Technical decontamination—the planned and 
systematic removal of contaminants from any-

thing or anybody that has come into contact 
with the hazardous agent.      

  14. List the personal protective equipment that para-
medics may be required to use when working at a 
WMD scene. 

 A self-contained breathing apparatus (SCBA) is 
the highest level of respiratory protection. An air 
purifying respirator (APR) or a cartridge mask is 
appropriate to wear in certain conditions, but has 
many more limitations than an SCBA. 
  The National Fire Protection Association 
(NFPA) categorizes PPE according to its level of 
protection:  

•  Level D—typical uniform that offers no respi-
ratory protection and minimal skin protec-
tion.   

 • Level C—protects against skin contact with a 
known substance and also affords the wearer 
some respiratory protection through an APR.   

•  Level B—offers the user the maximum respi-
ratory protection through the use of an SCBA 
and protection against chemical spills or 
splashes.   

 •  Level A—affords the rescuer the absolute high-
est level of skin and respiratory protection.         

 Need to Do 

 The following skills are explained and illustrated in a step-by-step manner, via skill sheets and/or Step-by-
Steps in this text and on the accompanying DVD:           

Skill Name 
Skill Sheet Number and 
Location

Step-by-Step Number and 
Location

Autoinjector Drug Administration Device 59 – DVD N/A

Putting On and Removing Gloves 60 – DVD N/A

Handwashing 61 – DVD 61 – DVD

Verbal Communications 63 – DVD N/A

Eye Irrigation 80 – DVD N/A

   Connections   

 Chapter 9, Safety and Scene Size-Up, in the 
textbook includes detailed information on scene 
safety and scene size-up.   

 Chapter 33, Infectious and Communicable Dis-
eases, in the textbook describes biological agents 
used in WMD events.   

ᔢ

ᔢ

 Chapter 50, Medical Incident Command, in the 
textbook explains how to manage WMD events.   

 Chapter 51, Rescue Awareness, in the textbook 
explains the role of the paramedic during rescue 
operations resulting from a WMD incident.   

 Chapter 52, Teamwork and Operational Interface, in 
the textbook describes the role the paramedic plays 
in the team that responds to a WMD incident.   

ᔢ

ᔢ

ᔢ
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 Chapter 53, Hazardous Materials Incidents, in 
the textbook covers the hazardous materials 
component of a WMD incident.   

 The Center for Domestic Preparedness (CDP) is 
the branch of the U.S. Department of Homeland 
Security (DHS) that provides fi rst responder 
training for CBRNE and WMD events. The web-
site is  http://cdp.dhs.gov/index.html .   

 Link to the companion DVD for a chapter-based 
quiz, audio glossary, animations, games and 
exercises, and, when appropriate, skill sheets 
and skill Step-by-Steps.     

Street Secrets

Safety First  Safety is the one consistent theme that 
runs through the response to a WMD event because, 
if it is not the fi rst priority, the results can prove to 
be fatal. This is the type of operation in which team-
work, clear communication, and specialized train-
ing can truly make the difference between life and 
death for all parties involved. Paramedics must be 
alert and constantly aware of their surroundings, 
and any hazard that is discovered needs to be com-
municated to the team and addressed so that rescuer 
safety is not  compromised.     

The Drug Box

Atropine sulfate:  An antimuscarinic agent that blocks 
acetylcholine at parasympathetic sites. It is used to 
combat the effects of cholinergic agents and is admin-
istered when signs of SLUDGE are present. This is 
available in standard 1-mg preloaded syringes, multi-
dose vials, and as the fi rst autoinjector to be adminis-
tered in a Mark I kit. 

Pralidoxime chloride (2-PAM chloride) : Reactivates 
cholinesterase inactivated by organophosphate pesti-
cides, allowing for degradation of accumulated acetyl-
choline. It is administered to patients who have been 
exposed to nerve agents or organophosphates as the 
second autoinjector in a Mark I kit.     

 References  

  1. R. Howard and R. Sawyer,  Terrorism and Counterterror-
ism: Understanding the New Security Environment.
New York: McGraw-Hill, 2003, p. 443.  

  2. E. Noji, “Introduction: Consequences of Terrorism.”  Pre-
hospital and Disaster Medicine  (July–September 2004): 
163–4. 

ᔢ

ᔢ

ᔢ

ᔢ

 Answers   

 Are You Ready?   

  1. Remove yourself from harm’s way. Backtrack as close as 
possible to the same way that you came in. Be aware of 
your surroundings, and look for any additional hazards 
as you head for safety. It is best that you do not use your 
radios to call for help, as the device could have a remote 
detonation capability that could be activated by 
radios.   

  2. Additional assistance for a possible explosive device 
would include local law enforcement (including a bomb 
squad), the fi re department, and federal agencies such 
as the FBI and the Bureau of Alcohol, Tobacco, Fire-
arms, and Explosives (ATF).   

  3. Bombs, especially those rigged as booby traps, are likely 
there to cause damage to a large number of people. They 
may be accompanied by secondary devices to specifi -
cally harm rescue workers. Always keep this in mind 
when responding to the scene of an explosive device or 
an explosion. Keep your eyes open, and report anything 
that you feel is out of the ordinary to the rest of the team 
and the IC.     

 You Are There: Reality-Based Cases  

 Case 1   

 1. The fi rst priority is rescuer safety. Isolate the scene, and 
deny entry to anyone other than hazmat trained emer-
gency personnel involved in the operation. Perform a 
scene size-up, and communicate your fi ndings with 
other responding units. The scene size-up should 
include the exact location, type of incident, any hazards 
identifi ed, number of patients, additional resources 
needed, a staging area for the incoming units, identifi ca-
tion of the IC, and location of the command post.   

  2. The combination of sodium cyanide and hydrochloric 
acid or sulfuric acid produces a chemical weapon called 
hydrogen cyanide (HCN), also known as Zyklon B. HCN 
is a colorless gas or bluish-white liquid with a bitter 
almond odor.   

  3. Hydrogen cyanide can cause rapid death due to meta-
bolic asphyxia. Acute exposure to cyanide can result in 
symptoms including weakness, headache, confusion, 
vertigo, fatigue, anxiety, dyspnea, and occasionally nau-
sea and vomiting. Cyanide directly stimulates the che-
moreceptors of the carotid and aortic bodies, causing 
hyperpnea. Cardiac irregularities are often noted.   

  4. Avoid dermal contact with cyanide-contaminated vic-
tims or with gastric contents of victims who may have 
ingested cyanide-containing materials. Emergency 
decontamination is necessary before the victims can be 
treated by EMS personnel.   

  5. Victims exposed to hydrogen cyanide require support-
ive care and rapid administration of specifi c antidotes 
(typically not available in the prehospital setting).   
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  6. This is an example of a unifi ed command.   

  7. Establish the hot, warm, and cold zones. With the 
resources that are available and the condition of the 
victims, triage needs to be performed to determine the 
priority for the decontamination and treatment of the 
different patients. Those patients needing emergency 
decontamination need to be addressed fi rst, and those 
with minor signs and symptoms can wait for technical 
decontamination. If the antidote kit for treating these 
patients is not carried by EMS personnel, consider the 
possibility that the kits need to be brought to the scene 
to begin the treatment process.      

 Test Yourself   

  1. Level A 

 Level A protection affords responders the absolute 
highest level of both skin and respiratory protection. 
The suit is fully encapsulating. This level of protec-
tion should be used anytime responders are working 
with unknown chemicals or substances. Once the 
type of chemical is distinguished, the wearer is rec-
ommended to downgrade to the appropriate level of 
protection.   

  2. d 

 Chlorine is toxic to any body surface it contacts includ-
ing the eyes, skin, respiratory tracts, and GI tract. After 
an exposure, patients may experience non-cardiogenic 
pulmonary edema. Although phosgene and anhydrous 
ammonia poisoning may both be characterized by respi-
ratory distress, only chlorine gas is greenish-yellow in 
color with an acrid odor.   

  3. c 

 Chlorine injures cells by reacting with water, producing 
hydrochloric acid (irritating) and free oxygen radicals. 
Affected patients should be given supplemental oxygen. 
Endotracheal intubation with assisted ventilation may be 
required. Although toxicity to the eyes and skin should 
be treated with copious fl ushing, in this scenario, your 
fi rst concern should be to secure the patient’s airway.   

  4. False 

 The highest risk for secondary transmission of VHF is 
in the later stages of the disease when viral titers in the 
body are high and the patients may exhibit vomiting, 
bloody diarrhea, shock, and hemorrhage. Transferring 
patients may increase the potential for secondary trans-
mission.   

  5. True 

 Irradiation of the whole body or some specifi c body part 
in most cases does not constitute a medical emergency 
even if the amount of radiation received is high. The 
effects of irradiation usually are not evident for days to 
weeks, and while medical treatment is needed, it is not 
needed on an emergency basis.   

  6. Time, distance, and shielding 

 EMS personnel must familiarize themselves with the 
radiation guidelines of time, distance, and shielding.  

  Time.  The shorter the time in a radiation fi eld, the less the 
radiation exposure. WMD personnel must work quickly 
and effi ciently. A rotating team approach can be used to 
keep individual radiation exposures to a minimum.   

  Distance.  The farther a person is from a source of radi-
ation, the lower the radiation dose. Do not touch 
 radioactive materials. Use shovels, brooms, and so forth, 
to move materials to avoid physical contact.   

  Shielding.  Although not always practical in emergency 
situations, shielding offered by barriers can reduce radi-
ation exposure.      

  7. Emergency 

 Emergency decontamination procedures are designed to 
decontaminate an injured person or crew member as 
quickly as possible to enable medical staff to perform 
life-saving interventions. Individuals who qualify to 
receive emergency decontamination are those who can-
not wait for technical decontamination to take place. 
Technical decontamination is the planned and system-
atic removal of contaminants from equipment, person-
nel, and anything else that has come into contact with 
the hazardous agent.   

  8. c 

 If a solid structure such as a wall or building is present 
in the path of the explosion, the blast wave will rebound 
off this structure and generate a refl ective force that is 
magnifi ed almost nine times its original strength. As a 
result, victims caught between the blast and a building 
may suffer injuries two or three times greater than 
expected for the amount of explosive detonated and the 
distance from the explosion.   

  9. c 

 Over the past two decades, acts of terrorism have ranged 
from the dissemination of aerosolized anthrax spores, 
intentional food product contamination, release of chem-
ical weapons in major metropolitan subway systems, and 
suicide attacks using explosive devices. Epidemics can 
be naturally occurring; a meltdown could be an accident; 
and hostages can be taken with non-WMD (e.g., guns).   

  10. d 

 The fi rst known use of biological weaponry was in 1346 
at Kaffa (now Feodosia, Ukraine), where the bodies of 
Tartar soldiers who had succumbed to plague were cat-
apulted over the walls of the besieged city.   

  11. a. aerosol can; b. pipe bomb; c. glass bottle 

 Spraying devices include: aerosol cans, garden sprayers, 
and crop dusters. Bursting or exploding devices pose 
both a chemical and explosion risk to bystanders, and 
include all types of bombs. Breaking devices include: 
balloons, lightbulbs, and vacuum bottles.   

  12. It only prohibits nations from conducting research or 
producing biological agents for offensive or hostile pur-
poses, and it is diffi cult to differentiate between “offen-
sive” research and “defensive” research. 

 Although 140 nations signed and ratifi ed the 1972 Bio-
logical Weapons Convention, problems related to 
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 verifi cation and interpretation of “defensive” research 
have limited its effectiveness. The Center for Nonprolif-
eration Studies at the Monterey Institute of International 
Studies has identifi ed 31 nation states that have or had 
chemical or biological weapons programs and have cat-
aloged at least 46 instances of their use.   

  13. 2 

 Most riot control symptoms should improve within 1 to 
2 hours. Most skin exposures require little more than 
reassurance; however, with prolonged pain decontami-
nation with soap and water may be helpful.   

  14. d 

 Lewisite is a vesicant that is rapidly absorbed by the 
eyes, skin, and lungs. The chemical agent produces blis-

ters similar to sulfur mustard. However, Lewisite is 
highly irritating on initial exposure, producing visible 
lesions more quickly. Anhydrous ammonia has a pun-
gent odor. Phosgene is a colorless gas that has a charac-
teristic odor of freshly mown hay.   

  15. a 

 The most important factor for Lewisite treatment ini-
tially is decontaminating patients as soon as possible 
with whatever decontamination solution is available. 
Under emergency circumstances, dilute bleach, soap 
and water, or copious amounts of water are all accept-
able decontaminants.                         



 Appendix A: Skill Sheets  

 T
he skill sheets in this appendix correspond to 
the Step-by-Steps printed in this worktext. 
These and 70 additional skill sheets are avail-

able in PDF format on the accompanying Student 
DVD and the Student Online Learning Center at 
www.mhhe.com/chapleau1e. For a comprehensive 
listing of skill sheets and Step-by-Step skill demon-
strations, see pages ix–xii in the front matter of this 
book. 
  You can use the skill sheets, along with the Step-
by-Steps (when available), to practice your  psychomotor 
skills. Remember that skill sheets are guidelines that 
present one medically acceptable manner in which 
the skills can be performed. As is true for many med-
ical procedures, there are a number of correct ways 
to accomplish these skills, and the methods may vary 
from system to system. Your instructor will help to 
point out any important differences as appropriate. 
 The following skill sheets are provided in this 
 appendix:  

❖ Skill Sheet 6:   Foreign Body Airway Obstruction 
Removal—Advanced Techniques   

❖ Skill Sheet 7:  Endotracheal Intubation   

❖ Skill Sheet 13: Rapid Sequence Intubation 

❖ Skill Sheet 18:  Continuous Positive Airway 
Pressure (CPAP)   

❖ Skill Sheet 19: Needle Cricothyroidotomy   

❖ Skill Sheet 21: Dual-Lumen Airway Device   

❖ Skill Sheet 27: Chest Auscultation   

❖ Skill Sheet 32: Primary Survey   

❖ Skill Sheet 33: Secondary Survey   

❖ Skill Sheet 37: ECG Acquisition   

❖ Skill Sheet 38:  Synchronized Cardioversion and 
Defi brillation   

❖ Skill Sheet 39: Transcutaneous Cardiac Pacing   

❖ Skill Sheet 42: Intravenous Access   

❖ Skill Sheet 45:  Intraosseous Access and Drug 
Administration   

❖ Skill Sheet 48: Intravenous Drug Bolus   

❖ Skill Sheet 49: Intravenous Drug Infusion   

❖ Skill Sheet 50:  Intramuscular Drug 
Administration   

❖ Skill Sheet 52: Nebulized Drug Administration   

❖ Skill Sheet 53:  Subcutaneous Drug 
Administration   

❖ Skill Sheet 58: Rectal Drug Administration   

❖ Skill Sheet 77: Management of Chest Trauma    
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:     

 Skill Sheet 6: Foreign Body Airway Obstruction Removal (unconscious patient)          —Advanced Techniques

Conditions The candidate should perform this skill on a simulated patient in the supine position under existing indoor, ambulance, 

or outdoor lighting, temperature, and weather conditions.

Indications Any patient with a complete foreign body airway obstruction that is not relieved with BLS interventions.

Red Flags Do not force object further down trachea. Incomplete airway obstructions usually do not require ALS intervention.

 Use appropriate standard precautions.

Assess Airway

 Position unconscious patient in supine position and open the airway.

 Verify complete obstruction.

  Attempt ventilation.

  If unable to ventilate, reposition airway.

  Reattempt ventilation.

  If still unable to ventilate, look inside mouth for visible obstructions.

Perform BLS Maneuvers

 Perform abdominal thrusts, fi nger sweeps, etc. (as indicated).

Visualize Hypopharynx

 Check equipment while assistants perform BLS maneuvers (suction, laryngoscope, Magill forceps).

  Slowly insert laryngoscope blade into mouth and anterior pharynx, and then pharynx and glottic opening, until object can be 

visualized.

 Do not rapidly advance blade deep into pharynx.

 Make all attempts to avoid pushing the object further down into airway.

Remove Object

 Insert Magill forceps with right hand and remove object.

 After object has been removed, suction out any residual pieces until airway is clear.

Unable to Remove Object

 If unable to remove object, have assistant continue abdominal thrusts.

 If object is below glottic opening and can’t be removed with Magill forceps:

   Consider cutting the cuff off of an ET tube and attaching the ET tube to suction tubing (use a meconium aspirator or an improvised 

method depending on the suction tubing that is available).

  Create an airtight seal to grasp the foreign body.

  Remove object carefully past glottic opening and out of airway.

 If airway continues to be obstructed, consider cricothyroidotomy.

Reassess Airway and Ventilate

 Consider placing ET tube while performing laryngoscopy.

 Alternatively, position airway, insert OPA or NPA, and attempt to ventilate.

 Verify chest rise and fall and adequate ventilation.

  Critical Criteria:    

 __   Use appropriate personal protective equipment.   

 __   Verify complete obstruction.   

 __   Perform BLS maneuvers.   

 __   Do not advance blade deep into pharynx (do not force object further into airway).        
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 7: Endotracheal Intubation          

Conditions The candidate should perform this skill on a simulated patient in the supine position under existing indoor, ambulance, 

or outdoor lighting, temperature, and weather conditions.

  Indications  Patients in respiratory failure or respiratory arrest, patients with an altered level of consciousness and an inability to 

protect their own airway, and patients in cardiopulmonary arrest.

  Red Flags  Consider intubation as a tool for airway management, not as a goal. Esophageal placement can be fatal if unrecognized. 

Total time of ventilation interruption should not exceed 30 seconds.    

   Use appropriate standard precautions.    

  Confi rm BLS airway control is effective and ventilations are being provided correctly.   

   If BLS is ineffective, adjust technique as necessary. 

  Evaluate Anatomy for Intubation Approach    

  Limited rotation and neck extension can limit access to airway.   

  Receding chin can place glottic opening high and anterior to laryngoscopic view.    

     Trismus or unusually narrow mouth opening can interfere with laryngoscope entry.    

     Unusually short, squat neck places the glottic opening anteriorly.    

   Abscess or other internal swelling can block passage of tube or view.    

  Extend patient’s tongue to view posterior oropharynx.   

   A reduced or absent view of posterior oropharynx can indicate diffi culty in visualizing the glottic  opening.

  Decide If Any Modifi cation to Intubation Approach May Be Necessary    

   Can include one or more of the following:     

    Continued bag-mask ventilation    

          Alternative airway device (dual-lumen airway, laryngeal mask airway, retrograde guide wire, etc.)    

   Modifi ed laryngoscopy procedure (body position, ET tube introducer, etc.)   

   Needle or surgical cricothyroidotomy   

  Prepare Equipment    

   Endotracheal tube    

  Select proper endotracheal tube size.   

             Adult : 7.0–7.5 mm for an average female, 8.0–8.5 mm for an average male.    

     Pediatric : Use length-based tape to determine appropriate size, or one of the following formulas if length-based tape is not 

available:   

    Peds uncuffed: [Age (in years)/3]   4   

     Peds cuffed: [Age (in years)/4]   4    

    For both adult and pediatric patients, have additional sizes immediately available.    

    Open sterile package at proximal end of endotracheal tube.    

    Attach 10–12 cc syringe to pilot balloon, and infl ate cuff.    

    Squeeze distal obturator cuff to determine if it holds air.     

    Defl ate cuff (completely); keep syringe attached.     

    If needed, insert stylette into proximal end of ET tube.     

    Confi rm that distal tip of stylette does not extend past distal end of tube.    

continued



694 Appendix A: Skill Sheets

    Laryngoscope     

   Select straight or curved blade.    

     Adult:  Generally a size 3 or 4 blade.    

     Pediatric:  Use length-based tape to determine blade size.     

   Attach blade to handle and turn on light.    

    Confi rm that the bulb is “tight, white, and bright.”    

    Suction     

   Have suction immediately available.    

   Perform Procedure     

   Place head, neck, and torso into proper position.    

     Adult:  Place head and neck into sniffi ng position, padding occiput and shoulders if needed.    

      Pediatric:  Elevate shoulders with padding, to move head into a neutral or slightly extended position.    

   If cervical spine injury suspected, have assistant maintain manual stabilization.    

   Discontinue ventilations and remove BLS airway adjunct.     

   Open mouth with cross fi nger technique if needed.     

     Suction if necessary.     

   With laryngoscope handle in left hand, insert blade into right side of mouth until the tip of the blade is at the base of the tongue.   

   Advance blade toward base of tongue and lift anteriorly to expose epiglottis.    

    Tip of curved blade comes to rest in vallecula.    

    Tip of straight blade lifts tip of epiglottis directly.    

   Visualize and identify epiglottis, glottic opening, arytenoid cartilage, and vocal cords.    

   Insert ET tube in right side of mouth and advance toward midline.    

   Observe distal ET tube tip pass through glottic opening.    

   Advance ET tube until tube marker is at vocal cords.    

   Withdraw laryngoscope and close blade against handle, setting it aside.    

   Secure tube against upper teeth with fi ngers of right hand.     

   Infl ate pilot balloon with syringe until fi rm, using left hand.    

   Detach syringe from cuff.    

   Note depth of tube at teeth.     

   Remove stylette with left hand.    

   Attach bag.    

    If using esophageal detector device to confi rm ET tube placement, utilize before attaching bag.    

   Begin ventilating patient.    

    Total time of ventilation interruption does not exceed 30 seconds.     

   Confi rm Endotracheal Tube Placement     

   Use at least two methods of confi rmation.    

    If ET tube not correctly placed, defl ate cuff, withdraw tube, and ventilate patient with bag-mask and OPA. 

  Secure Endotracheal Tube    

   Use commercial device according to manufacturer’s directions.    

   Reconfi rm tube placement.    

   Frequently reassess tube placement during patient encounter.    

    Apply cervical collar to further restrict head movement during extrication.         

                  Critical Criteria:    

 __   Use appropriate personal protective equipment.   

 __   Use sterile technique.   

 __   Total time of ventilation interruption should not exceed 30 seconds.   

 __   Frequently reassess ET tube placement during patient encounter.        

 Skill Sheet 7: Endotracheal Intubation (continued)     
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

Skill Sheet 13: Rapid Sequence Intubation     

Conditions The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions.

Indications       Patients in respiratory failure or respiratory arrest, patients with an altered level of consciousness and inability to 

protect their own airway, and patients whose airways cannot be managed by conventional means (due to gag refl ex, 

trismus, etc.)  

  Red Flags    Consider intubation as a tool for airway management, not as a goal.  Esophageal placement can be fatal if 

 unrecognized.  

Use appropriate standard precautions

Evaluate Anatomy for Intubation Approach

 LEMON law

 L — Look externally for masses, goiter, receding mandible, obesity

 E — Evaluate 3-3-2 rule: Adequate mouth opening, hyoid-chin distance, mouth-thyroid cartilage distance

 M — Mallampati scale: Class I through IV (I, II uncomplicated, III, IV diffi cult)

 O — Obstruction: abscesses, soft tissue swelling in upper airway

 N — Neck mobility: Limited range of motion of the neck

Prepare Patient

 Inquire about allergies and previous medication reactions.

 Explain what medication you are giving and why.

 Assign specifi c duties to personnel on scene (ventilation, drawing up meds, etc.).

  Continue to oxygenate and assist ventilation with bag-mask.

  Monitor pulse oximetry and EGG.

  Prepare intubation and secondary airway equipment.

  Establish at least one IV for medication administration.

Prepare Medications

 Check and recheck medication.

  Solution clarity and expiration date

 Ensure the 5 rights of medication administration.

Consider Premedication

 Atropine

  Adults exhibiting or at risk of bradycardia

  All pediatric patients

 Lidocaine

  Patients with head injury to blunt an increase in intracranial pressure

Sedate Patient

 Use medications and dosages per local protocols.

continued
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Skill Sheet 13: Rapid Sequence Intubation (continued)

 Choose and administer sedative.

 Allow time for sedative to take effect.

Paralyze Patient

 DO NOT administer paralytics without sedation.

 Use medications and dosages per local protocols.

 Choose and administer paralytic.

Secure Airway

 Insert oral airway and continue bag-mask ventilations.

 Intubate patient using orotracheal method.

  If orotracheal intubation unsuccessful, attempt alternative airway.

   Dual-lumen airway

   Laryngeal mask airway (LMA)

   Bag-mask ventilations with OPA/NPA

   Cricothyroidotomy (last resort)

 Confi rm tube placement.

  Use at least two methods.

 Secure tube with tape or commercial device.

 Place cervical collar to maintain ET position.

Monitor Patient

 Closely monitor overall patient presentation, EGG, SpO2, ETCO2.

 Assess vital signs at least every 5 min.

 Closely monitor mental status.

  Additional doses of sedatives or paralytics may be required.

Sedative Medications Paralytic Medications

Fentanyl (Sublimaze, narcotic agonist) Succinylcholine (Anectine, neuromuscular agonist)

 Onset: 1–2 min.  Onset:   45 sec.

 Duration: 苲30 min.  Duration: 5–10 min.

Midazolam (Versed, benzodiazepine) Rocuronium (Zemuron, aminosteroid)

 Onset: 2–5 min.  Onset: 60–90 sec.

 Duration: 30–60 min.  Duration: 30 min. 

Etomidate (Amidate, non-barbiturate hypnotic) Vecuronium (Norcuron, aminosteroid) 

 Onset:   1 min.  Onset: 1–3 min.

 Duration: 3–7 min.  Duration: 45–60 min.

Propofol (Diprivan, alkylphenol non-barbiturate hypnotic)

 Onset:   30 sec.

 Duration:   30 sec. (infusion), 1–5 min. (bolus)

                              Critical Criteria:    

     __ Use standard precautions.

__ Check for patient allergies and sensitivities to medications.

__ Check expiration date of medication.

__ Ensure that at a minimum 5 rights of medication administration have been followed.

__ Evaluate anatomy for intubation approach.

__ Administer sedative prior to administration of paralytic.

__ Ensure alternative airways are available if intubation is not successful.

__ Confi rm tube placement (and reconfi rm frequently).
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 18: Continuous Positive Airway Pressure (CPAP)          

Conditions      The candidate should perform this skill on a simulated patient in a sitting position under existing indoor, ambulance, 

or outdoor lighting, temperature, and weather conditions. 

Indications       A patient experiencing respiratory insuffi ciency or failure, including pulmonary edema or bronchoconstrictive disease, 

who is able to follow commands and has oxygen saturations < 90%.  

  Red Flags    Contraindicated in patients with pneumothorax, apnea, unconsciousness, and full cardiopulmonary arrest. Relative 

contraindications include trauma with suspicion of elevated intracranial pressure, abdominal distention with risk for 

vomiting, and hypotension. Patients who have emphysema should be monitored closely when CPAP is applied, as they 

are at increased risk for barotrauma and pneumothorax.      

   Use appropriate standard precautions.    

   Position the Patient     

   Check for adequate blood pressure by the presence of radial pulses.    

   Place patient in position that will optimize ease of ventilation (high Fowler, tripod, etc.).     

   Prepare the Patient     

   Assess patient prior to confi rming use of CPAP:    

    Primary and secondary survey, especially lung sounds    

    ECG, oxygen saturation, ETCO 2  monitoring, vital signs    

    Peak fl ow measurement, if available    

   Explain procedure to patient.    

   Prepare the Equipment     

   Connect CPAP generator to a 50–psi oxygen source.    

    Do not use oxygen regulator or a fl ow meter.    

   Assemble mask and tubing according to manufacturer’s instructions.    

   Turn power and oxygen on.     

   Set device parameters.    

    Turn the rate (frequency) dial to 8–12 per minute.    

    Turn the oxygen concentration dial to the lowest setting (28%–29% oxygen).    

    Titrate oxygen concentration to an oxygen saturation > 92%.    

    Set tidal volume to 10–12 mL/kg (based on local protocol).    

   Set pressure relief valve at   40 cm H 2 O.    

    Occlude tubing to test for peak pressure required to activate pressure relief valve and adjust as necessary. 

  Perform Procedure    

   Have patient hold mask to his or her own face or apply head straps and ensure proper mask seal.    

  Insert the CPAP valve into the mask (5, 7.5, or 10 cm H 2 O pressure valve).   

  Coach patient to breathe normally and adjust to air pressure.   

   Frequently reassess patient for desired effects.    

    Decrease in level of ventilatory distress     

   Oxygen saturation   92%    

    Decreased adventitious lung sounds     

   Absence of adverse reactions (barotrauma and pneumothorax)        

                              Critical Criteria:    

 __   Use standard precautions.   

 __   Ensure patient understands procedure. 

 __   Assess patient prior to and frequently after the application of the CPAP device.   

   __   Ensure proper parameters (pressure relief, tidal volume, oxygen concentration, rate, etc.).   

 __   Test pressure relief valve prior to application.        

 __   Reassess patient for desired or adverse effects. 
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 19: Needle Cricothyroidotomy          

Conditions  The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications       A patient whose airway cannot be managed by BLS or other ALS airway procedures.  

  Red Flags   This procedure cannot be used if the trachea is transected or if there is signifi cant trauma to the cricoid cartilage or 

larynx. This technique is designed for short-term use only. It requires a high-pressure source of oxygen, which poses a 

great risk for spraying blood and body fl uids on rescuers and can cause barotrauma in patients (pneumothorax, subcu-

taneous air, etc.). Does not isolate the airway; thus, aspiration of blood, emesis, etc., is a continued risk.     

   Don appropriate personal protective equipment.    

   Prepare Equipment     

   Attach three-way stopcock to oxygen source via tubing.    

   Attach extension tubing to stopcock.    

   Test to make sure fl ow is not obstructed.    

   Attach a 10-mL syringe to a large-bore plastic catheter with needle.    

   Prepare Patient     

   Position patient supine if possible, hyperextending the head.    

    Maintain neutral cervical alignment if cervical trauma is suspected.    

   Locate cricothyroid membrane.    

    Locate area inferior to thyroid cartilage.    

    Locate area superior to cricoid cartilage.    

    Palpate the “notch” between the two.    

   Cleanse site thoroughly.    

    Iodine or alcohol is preferred (iodine must be dry to be effective).     

  Insert Needle into Cricothyroid Membrane    

   Stabilize cricoid and thyroid cartilages with one hand.     

   Insert needle/catheter, bevel up, through skin and lower half of cricothyroid membrane.     

    Insert toward the feet at approximately a 45-degree angle.     

    Gently aspirate with attached syringe while inserting.     

   When syringe is able to aspirate air, stop advancing needle.     

   Continue to advance catheter downward so that hub is fl ush with skin.     

   Withdraw needle and immediately discard into approved sharps container.     

   Attach oxygen source to catheter hub.    

   Ventilate at approximately 6 breaths per minute with 100% oxygen.     

    Allow an inspiratory/expiratory ratio of 1:3.     

   Tape catheter to skin.     

   Monitor Patient Closely     

   Auscultate lung fi elds.    

   Look for improvement in patient condition.     

   Continuously monitor for complications and correct as needed.     

    Control localized bleeding with direct pressure.     

    Esophageal perforation, subcutaneous emphysema, or pneumothorax: Discontinue insuffl ation.     

    Obstruction or kinking of catheter: Adjust position or recannulate.        

                 Critical Criteria:   

 __   Don appropriate personal protection equipment (gloves, mask, and eye protection recommended).   

 __   Insert needle/catheter at a 45-degree angle toward feet.   

 __   Aspirate syringe as needle is advanced.   

 __   Recognize incorrect placement.   

 __   Dispose of needle immediately into appropriate sharps container.   

 __   Monitor patient continuously for desired effects and complications associated with procedure.        
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 21: Dual-Lumen Airway Device          

  Conditions   The candidate should perform this skill on a simulated patient in the supine position (stretcher, bed, or fl oor) under 

existing indoor, ambulance, or outdoor lighting, temperature, and weather conditions. 

Indications       Patients in respiratory failure or arrest, without a gag refl ex. Basic airway maneuvers do not maintain a patent airway.  

  Red Flags    Consider the dual-lumen airway as a tool for airway management use, not as a goal. Not designed for patients under 

5 ft or over 7 ft tall. Other contraindications include recent ingestion of caustic substances, latex allergy, esophageal 

varices, trauma to the trachea, and bleeding below the pharynx.  Total time of ventilation interruption should not exceed 

30 seconds.     

 Use appropriate standard precautions.   

   Evaluate Anatomy for Device Insertion      

   Limited rotation and neck extension can limit access to airway.     

   Trismus or unusually narrow mouth opening can interfere with device entry.    

   Abscess or other internal swelling can block tube passage or view.     

   Prepare Equipment      

   Select proper size tube.     

    37 cm for patients between 5 and 6 ft     

    41 cm for patients over 6 ft     

   Attach 100-mL syringe to blue port and test cuff.     

   Attach 20-mL syringe to white port and test cuff.     

   Lubricate distal tip with water-soluble jelly if possible.     

   Have suction immediately available.     

   Perform Procedure      

   Place head, neck, and torso into “neutral” position.     

   Insert left thumb into mouth to lift and control tongue.     

   Insert airway in right side of mouth, advancing toward midline.     

   Insert until teeth are between the black lines.     

   Infl ate oropharyngeal balloon to proper volume (80–100 mL).     

   Infl ate distal balloon to proper volume (5–15 mL).     

    Total time of ventilation interruption should not exceed 30 seconds.      

   Confi rm Device Placement      

    Ventilate through blue tube fi rst.     

     Assess chest rise.     

     Assess for sound over stomach.     

     Assess breath sounds.     

    If unable to ventilate through fi rst tube, ventilate through white tube next.     

     Reassess chest rise.     

    Reassess for sound over stomach.     

    Reassess breath sounds.     

   Secure tube.     

   Continually reassess tube position during care and transport.         

           Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Ventilation interruption should not exceed 30 seconds at any one time.   

 __   Continually confi rm tube placement during patient encounter.        
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 27: Chest Auscultation          

Conditions      The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications       Any patient who is being evaluated by EMS.  

  Red Flags    Must be conducted over bare skin.      

   Use appropriate standard precautions.     

   Prepare Equipment      

   Clean diaphragm of stethoscope with alcohol prep or other disinfectant.     

   Adjust auricles (earpieces) of stethoscope to fi t properly.     

    Auricles should be aimed slightly forward.     

    Ensure proper placement in the ear canal.     

   Prepare Patient      

   Expose and inspect chest prior to listening to breath sounds.     

   Position patient as to easily auscultate all lung fi elds.     

   Perform Procedure      

    Using light to moderate fi nger pressure, place bell on chest beginning at the fourth intercostal space, midclavicular line, on the 

closest side.     

   Direct patient to inhale deeply and then exhale.     

   Listen; then immediately listen to the same lung fi eld on the opposite side.     

   Repeat previous steps at the following sites:     

    Midclavicular, fourth intercostal space     

    Midclavicular, second intercostal space     

    Midclavicular, above clavicles     

    Midaxillary, fi fth intercostal space     

    Midaxillary, fourth intercostal space     

   Posterior chest (each side):     

    Area between top of scapula and spine     

       Area between bottom of scapula and spine            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Listen bilaterally across lung fi elds.   

 __   Place bell over bare skin.        
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 32: Primary Survey    

      Conditions    The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions.  

  Indications    Every patient every time.  

  Red Flags     Life-threatening conditions must be identifi ed and managed during the primary survey.       

   Use appropriate standard precautions.     

   Scene Size-Up      

  Consider scene safety concerns.    

   Assess environment for clues to patient condition.     

   Evaluate mechanism of injury or nature of illness.     

   Determine number of patients.     

   Evaluate need for additional resources.     

   Primary Survey      

   If mechanism suggests possible cervical spine injury, establish manual stabilization of the head and neck. 

  Establish level of consciousness using AVPU.    

   Evaluate and manage airway patency.     

    Adjust patient position or perform basic airway maneuvers as needed.     

    If BLS procedures fail to establish airway patency, institute ALS procedures.     

   Evaluate and manage breathing.     

    Assess breathing rate, tidal volume, and respiratory effort.     

     Provide supplemental oxygen for patient with appropriate rate, volume, and effort.     

     Assist ventilations with bag-mask if patient is in respiratory failure.     

       If open wound is noted to neck or chest, apply immediate pressure with gloved hand to minimize air entry into thorax.    

       If mechanism suggests tension pneumothorax, auscultate lung fi elds, percuss for hyperresonance, and check for JVD. Decom-

press if needed.     

   Evaluate and manage circulation.     

    Control major external bleeding.     

    Assess presence, rate, and quality of peripheral pulse.    

     Check carotid pulse if radial pulse weak or absent.     

    Observe skin signs.     

    Lay patient supine if pulses are weak or absent or if skin color is poor.     

   Evaluate and manage disability.     

    Reconsider level of consciousness.    

    If patient has an altered mental status, be prepared for rapid airway control.     

    If cervical spine injury is suspected, ask patient to move fi ngers and toes.     

   Expose patient as needed to conduct physical examination.     

   Inspect torso for major bleeding and life-threatening injury.     

   Inspect pelvis and lower extremities for major bleeding or hip fracture.     

   Decide if early transport is critical to patient care.         

                Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Consider scene safety issues.   

 __   Establish need for cervical spine stabilization.   

 __   Manage airway threats immediately.   

 __   Manage breathing threats immediately.   

 __   Manage circulation threats immediately.        
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 33: Secondary Survey          

  Conditions   The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications       Any patient who is being evaluated by EMS. The secondary survey focuses on the areas of the patient’s past medical 

history and the body related to the presenting condition or chief complaint.  

  Red Flags   The patient’s condition may prevent the paramedic from obtaining a medical history. Life threats found during the 

primary survey must be addressed before conducting a secondary survey.     This checklist is not designed to be followed 

in the order presented nor is it implied that all steps must be done each time.   

      Taking a Medical History          

  Use appropriate standard precautions.    

   Introduce self to patient if possible.     

   Note Statistical Patient Information      

   Age     

   Sex     

   Weight (kg)     

   General cleanliness and grooming habits     

   Identify Chief Complaint      

   Use OPQRST mnemonic.     

    Onset—events leading up to chief complaint.     

    Provocation/palliation—actions taken by the patient that worsen or relieve the complaint.     

    Quality—if complaint is of pain, an open-ended description of the pain.     

     Radiation/related symptoms—if complaint is of pain, where is it being referred? Are there any other complaints of discomfort 

related to the chief complaint?     

    Severity—rate discomfort on a 1–10 scale, or using a face scale.     

    Time—when did the complaint begin? How long has it been going on? If intermittent, how many times? 

  Elicit Pertinent Medical History     

   Use AMPLE mnemonic.     

    Allergies—to medications (prescribed, OTC, herbal/home remedies); environmental triggers     

    Medications—prescribed, OTC, herbal/home remedies     

     Past medical history—related to current complaint; other major disease processes, psychiatric, or trauma history     

    Last oral intake—liquid or solid; amount ingested     

    Events—recent changes in habit, diet, exercise, stress     

   Note Current Health Status      

   Tobacco, drug, and/or alcohol use     

   Exercise     

   Environmental conditions     

   Patient’s outlook     

   Prior Health History      

   General state of health     

   Immunizations     

   Family history     

            Physical Examination          

  General Appearance (Inspect, Smell)     

  Current state of health    

   Growth and development     

   Odors     

   Examine the Head, Ears, Eyes, Nose, and Throat (Inspect, Palpate, Smell)      

   Head: Hair and scalp     

   Face: Symmetry, trauma, skin condition, scars     

   Eyes: Sclera, conjunctiva     

continued
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    Lacrimal swelling or discharge     

    Visual fi elds     

    Visual acuity     

    Pupils, both direct and consensual     

    Extraocular movement     

   Ears: (condition, shape, size)     

    Bleeding or discharge     

    Hearing acuity     

   Nose: (condition, structure, shape)     

    Bleeding, discharge, trauma     

   Mouth, lips:     

    Teeth     

    Odors     

    Masses or trauma in mouth or throat     

   Examine the Neck (Inspect, Palpate, Auscultate)      

   Symmetry     

   Jugular vein distention     

   Carotid pulses     

   Carotid bruits, thrills     

   Anatomical structures—thyroid gland, lymph nodes, stoma, masses     

   Accessory muscle use, stridor     

   Medical alert jewelry     

   Cervical spine tenderness     

   Examine the Chest (Inspect, Palpate, Auscultate)      

   Overall shape and size     

   Symmetrical rise and fall     

   Anatomical structures: ribs, thoracic spine, musculature     

   Intercostal, sternal notch retraction     

   Anterior and posterior breath sounds     

   PMI and heart tones     

   Percussion     

   Examine the Abdomen (Inspect, Palpate)      

   Overall shape and size     

   Discoloration patterns     

   Tenderness     

   Anatomical structures—liver, masses, fl ank, lumbar spine     

   Examine the Pelvis/Genitalia (Inspect, Palpate)      

   Lesions, discharge, swelling, priapism     

   Anatomical structures: pelvic ring, pubic symphysis, genitalia     

   Examine the Lower Extremities   (Inspect, Palpate)    

   Skin condition, scars, trauma, deformity     

   Range of motion (ROM)     

   Palpate pulses; assess color and temperature     

   Symmetry between legs  (strength, gait)   

   Examine the Upper Extremities   (Inspect, Palpate)      

   Skin condition, scars, trauma, deformity    

   Range of motion (ROM)     

   Palpate pulses; assess color and temperature     

   Symmetry between arms (strength, grip)    

   Examine the Back (Inspect, Palpate, Auscultate)     

 Skin condition, trauma, scars, deformity

 Tenderness

 If needed, auscultate posterior lung sounds

            Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Speak to the patient professionally and with respect.   

 __   Use appropriate body language.   

 __   Adjust interview technique for age or diversity factors.   

 __   Use consistent, logical format to frame questions.   

 __   Use a combination of open- and closed-ended questioning techniques.        

 Skill Sheet 33: Secondary Survey (continued)     
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 37: ECG Acquisition          

  Conditions   The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications       Any patient exhibiting chest pain of possible cardiac origin or other symptoms of a possible myocardial infarction.  

  Red Flags    Avoid attaching electrodes to skin that is burned, injured, or otherwise not intact. Do not delay the management of life 

threats for acquisition of an ECG.      

    Use appropriate standard precautions.   

    Prepare Equipment    

    Select electrode placement sites.         

     At least 10 cm from the heart for adults.         

    Attach monitor cables to self-adhesive leads.         

    Prepare Patient          

    If possible, explain procedure to patient.         

    Expose chest.         

    Ensure skin is not broken or bleeding.         

    Shave hair from site if particularly thick.         

    Cleanse area with alcohol prep pad if dirty.         

     Allow alcohol to dry before placing leads.         

    Perform Procedure          

      Turn monitor on.           

Limb Lead Monitoring       12-Lead Monitoring  

 Attach limb leads to appropriate limbs (may be 3 

or 4 leads). 

Attach the 4 limb leads to appropriate leads.   

               For MCL 1  attach LL lead to fourth intercostal 

space, just right of sternum. 

   Attach precordial (chest) leads. 

     V 1 —fourth intercostal space, right of the sternum 

  V 2 —fourth intercostal space, left of the sternum 

  V 4 —fi fth intercostal space, midclavicular line 

  V 3 —on a line midway between V 2  and V 4  

  V 5 — anterior axillary line on same horizontal level as V 4  , between V4 

and V5

  V 6 —midaxillary line at same level as V 4  and V 5     

  Assess baseline rhythm.     

  Print ECG strip as necessary.     

  Connect cable for precordial leads to monitor, if necessary.     

  Ask patient to remain still and “breathe normally.”     

      Acquire ECG reading.           

       If artifact or “noisy data”:     

   View each individual lead on monitor to determine which one is “noisy.”    

    Reposition lead, replace if necessary.         

                  Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Accurately place leads on patient.   

 __   Ensure skin is clean and clear prior to lead placement.        
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 38: Synchronized Cardioversion and Defibrillation          

Conditions    The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications        Defi brillation: ventricular fi brillation, pulseless ventricular tachycardia, when synchronization circuit is not working 

 Synchronized cardioversion: unstable supraventricular tachycardia, unstable ventricular tachycardia; stable SVT or VT 

refractory to pharmacological interventions.   

  Red Flags    Do not delay CPR for any interval of time when defi brillating. Sedate alert patients if possible prior to cardioversion. Electri-
cal therapy is dangerous and can harm rescuers if they are in contact with the patient during delivery of electric charge.      

   Use appropriate standard precautions.     

   Prepare Equipment      

   Manual paddles: connect to defi brillator and apply gel to paddle surface.     

   Hands-off pads: check expiration date of pads and connect to defi brillator.     

   Prepare Patient      

   If possible, explain procedure to patient.     

    Move patient to another location if on electrically conductive material (metal fl ooring, puddles of water, wet grass, etc.).     

   Expose chest.     

    Paddles—apex and sternum     

    Pads—apex and sternum or anterior and posterior left chest     

    Shave hair from site if particularly thick.     

   Cleanse area with alcohol prep pad if visibly soiled.     

    Allow alcohol to dry before placing pads or paddles.     

   Dry patient if wet or diaphoretic.     

   Perform Procedure      

   If necessary, sedate patient.     

   Attach electrodes to patient.     

    Paddles: apply fi rm, even pressure against chest.     

    Pads: remove adhesive backing and apply fi rmly to skin.     

   Confi rm rhythm on monitor.     

   Set energy level, following manufacturer’s recommendation.     

    If performing a synchronized cardioversion, activate circuit by pressing button on monitor.     

    Confi rm synchronization by looking for arrows, dots, or other indicator above QRS.     

   Charge defi brillator to appropriate energy setting.     

   Clear the patient.     

     Look around the patient and speak loudly, “One—I’m clear, two—everyone’s clear, three, shocking.”    

   Deliver shock on “three.”     

    Paddles: press down fi rmly on patient and depress both shock buttons simultaneously.     

    Pads: press shock button on defi brillator.     

   Assess the Patient      

   Confi rm successful shock delivery by checking for rhythm conversion.     

    If rhythm converted, check for corresponding pulse and blood pressure.     

       If rhythm did not convert, prepare for additional electrical therapy as directed.            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Apply gel to paddles.   

 __   Ensure good contact between pad/paddles and patient.   

 __   Clear patient before delivering electric charge.   

 __   Assess patient and ECG rhythm before and after therapy.        
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 39: Transcutaneous Cardiac Pacing          

Conditions      The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications       Patient experiencing symptomatic bradycardia secondary to high-grade block; symptomatic bradycardia refractory to 

atropine.  

  Red Flags    Signifi cant patient discomfort; consider sedation if IV access available. Ensure good contact between pads and patient 

to minimize energy levels needed for capture.      

   Use appropriate standard precautions.     

   Prepare Equipment      

   Ensure safety.     

   Prepare pacing pads.     

    Check expiration date of pads.     

    Connect pads to pacing cable, then to monitor.     

   Prepare Patient      

   If possible, explain procedure to patient.     

   Place ECG limb leads; ensure continuous ECG monitoring.     

   Locate pad placement site.     

    Expose chest.     

    Locate apex and sternum or anterior and posterior left chest.     

   Prepare Site      

    Ensure skin is not broken or bleeding.     

    Shave hair from site if particularly thick.     

    Cleanse area with alcohol prep pad if visibly soiled.     

     Allow alcohol to dry before placing pads.     

   Dry patient if wet or diaphoretic.    

   Perform Procedure      

   Consider sedation.     

   Attach electrode pads to patient.     

    Remove adhesive backing and apply fi rmly and completely to skin.     

   Confi rm rhythm on monitor and patient symptomatology.     

   Set desired rate.     

    60–100 per minute, usually around 80 per minute.     

   Set energy delivery level.     

    Start at zero; slowly increase amperage until capture is seen.     

     Electrical: look for QRS  and  T wave after each pacer spike.     

     Mechanical: palpate for a carotid/femoral pulse with each QRS complex.     

    Set amperage 10% above level of electrical capture.     

     If no capture, consider other therapies.     

   Continuously monitor rhythm and response to pacing.         

                  Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Place pads correctly.   

 __   Ensure good contact between pads and patient.   

 __   Check for electrical and mechanical capture.        
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 42: Intravenous Access          

Conditions      The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications   Patients who require or may potentially require administration of fl uids or intravenous medications.  

  Red Flags    Prep the site with as aseptic or medically clean technique as fi eld conditions permit. Avoid starting an IV on the same 

arm as a dialysis shunt. IV infi ltration, especially when medications are being administered, can cause serious and irrevers-

ible tissue damage. Avoid using areas of burned skin or heavy vein scarring.       Establish a patent IV line within 6 minutes.

   Use appropriate standard precautions.     

   Prepare Equipment      

   Prepare IV administration set.     

    Select proper fl uid.     

     Check date, and clarity.     

     Use warmed fl uids if possible.     

    Select proper administration set (macrodrip or microdrip).     

    Close the roller clamp.     

    Connect administration set to fl uid.     

     Hold fl uid bag upside down and remove tab covering access port.     

     Remove cap from sharp end of administration set; insert fi rmly into port on IV bag.     

     Hang bag right-side up on IV hook or pole.     

    Squeeze drip chamber gently until chamber is fi lled to line (approximately half full).     

    Run fl uid through tubing until free of air; then turn fl ow off.     

   Prepare cannulation equipment.     

    Select proper size angiocatheter.     

     Consider intended use (e.g., fl uid therapy, medication line).     

     Consider size and fragility of vein.     

    Gather tourniquet, gauze pad, alcohol prep, tape or commercial securing device.     

   Prepare Cannulation Site      

   Apply tourniquet or blood pressure cuff (infl ated to just below diastolic BP):     

    Proximal to wrist for hand veins     

    Proximal to elbow for forearm veins     

   Select site:     

    Between knuckles, dorsal thumb, back of hands, ventral or dorsal forearms, ventral elbow (antecubital fossa).     

    Palpate and look for veins that are straight and do not bifurcate proximally.     

   Cleanse site.     

    Wipe visible dirt from site with alcohol prep pad.     

     Repeat with fresh alcohol prep pads until they are visibly clean after wiping.     

continued
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    Use fresh alcohol or iodine prep pad to wipe site outward, in a spiral motion.     

    Do not palpate after wiping.     

   Control site.     

    Use nondominant hand to hold patient’s hand or arm; pull skin taut.     

    Ensure fi ngers are not in the potential path of needle.     

   Perform Procedure      

   Position angiocatheter correctly in hand.     

    Bevel on needle facing upward     

    Flashback chamber visible     

    Index fi nger of dominant hand able to slide catheter over needle easily     

    Insert needle into vein.     

    Insert along path of vein at a   45-degree angle to skin surface.     

    Attempt to advance directly into vein with one smooth motion, without stopping.     

   Monitor for and verbalize fl ashback.     

    After fl ashback, advance angiocatheter an additional 1–2 mm into vein.     

   Advance catheter with index fi nger while simultaneously pulling needle out.     

    If angiocatheter is designed for needle-stick protection, advance until device engages.     

   Remove tourniquet, unless blood sample required.     

   Disconnect needle from catheter hub.     

    Use nondominant hand to occlude vein proximal to end of catheter.     

   Immediately place needle in approved sharps container.     

   Connect IV administration set to catheter hub.     

   Open IV fl uid control fully to check IV patency.     

    Ensure free fl ow through drip chamber.     

    Inspect/palpate around cannulation site for infi ltration (swelling/rigidity).     

     If infi ltrated, immediately discontinue IV and apply pressure with sterile dressing.     

   Decrease fl ow to desired rate.     

   Secure Site and Tubing      

   Secure venipuncture site.     

    Utilize transparent commercial device, if available (e.g., Tegaderm, Veniguard, Bio-occlusive).     

    Wrap tape in chevron or “awareness ribbon” pattern around hub.     

    Do not use nonsterile tape directly over site where catheter enters skin.     

   Create a safety loop.     

    Extend tubing a few inches distal to site.     

    Curve tubing 180 degrees so that it runs proximally, creating a loop.     

    Secure with tape.     

      Tape at least once on tubing proximal to site.            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Maintain aseptic or medically clean technique throughout procedure.   

 __   Avoid catheter shear.   

 __   Observe for infi ltration.   

 __   Establish a patent IV line within 6 minutes.   

   __   Dispose of sharps in an appropriate container.        

 Skill Sheet 42: Intravenous Access (continued)     
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 Procedure/Skill Evaluation 

 Student:  Level:  EMT-I  EMT-P Date:  

  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 45: Intraosseous Access and Drug Administration          

Conditions      The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications       A patient who requires intravascular access for medication administration and/or volume resuscitation and for whom 

IV access is not readily available.  

  Red Flags    Long-bone deformity distal to access site on same bone; unable to locate landmarks.      

   Use appropriate standard precautions.     

   Prepare Equipment      

   Prepare IV administration set.     

    Select proper fl uid.     

    Check date and clarity.    

    Use warmed fl uids if possible.    

    Select proper administration set (macrodrip or microdrip set).     

    Close the roller clamp.     

    Connect administration set to fl uid.     

     Hold IV bag upside down and remove tab covering access port.     

     Remove cap from sharp end of administration set and insert spike fi rmly into port on IV bag.     

     Hang IV bag right-side up on IV hook or pole.     

    Squeeze drip chamber gently until chamber is fi lled to line.     

    Run fl uid through tubing until free of air; then turn fl ow off.     

   Select appropriate size needle.     

    18 gauge for newborns     

    15 gauge all others     

   Prepare a 10-mL syringe with 5-mL saline.     

   Prepare an additional syringe and a three-way stopcock.     

   Prepare Patient      

   If possible, explain procedure to patient and/or parent.     

   Select appropriate site.     

    Proximal tibia     

    Distal femur     

    Sternum/manubrium     

    Superior iliac crest     

   Clean site with alcohol and/or iodine.     

   Stabilize site.     

    Stabilize extremity from above.     

    Pad underside of extremity so site is lying fl at.     

continued
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   Perform Procedure      

   Position needle correctly in hand.     

    Needle shaft pointed 90 degrees perpendicular to bone.     

    Fingers of stabilizing hand away from insertion point.     

   Insert needle into bone.     

    Manual needles: use a “boring” technique.     

    Mechanical needles: follow manufacturer’s directions.     

    Feel a “pop” sensation as needle enters intraosseous space.     

   Stabilize catheter and remove needle.     

    Catheter will stand straight up if correctly inserted.     

   Immediately place needle in approved sharps container.     

   Confi rm placement.     

    Draw marrow sample using empty syringe.     

    Flush needle with 5 ml saline using second syringe.     

     If swelling noted, remove catheter.     

     If fl ush diffi cult to administer, withdraw catheter slightly and reattempt saline fl ush.     

   Secure catheter to site.     

   Connect three-way stopcock to catheter hub.     

   Connect IV administration set to stopcock.     

   Open IV roller clamp and stopcock fully to check IV patency.     

    Ensure free fl ow through drip chamber.     

    Inspect/palpate around cannulation site for infi ltration (swelling or rigidity).     

     If infi ltrated, immediately discontinue IV and apply pressure with sterile dressing.     

   Decrease fl ow to desired rate.     

   Administer Medication with Three-Way Stopcock      

   Prepare medication.     

   Confi rm medication “rights.”     

   Turn stopcock valve off to all ports.     

   Clean medication port.     

   Insert medication syringe into open port on stopcock.     

   Open stopcock valve to open medication port.     

   Administer medication at appropriate rate and amount.     

   Close stopcock valve to all ports and remove medication syringe.     

   Open stopcock valve to fl ush remaining medication out of administration set, and return to desired drip rate.     

   Assess for any changes to patient’s condition.         

                    Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Use intraosseous needle in a safe manner.   

 __   Immediately dispose of sharps in appropriate container.   

 __   Observe for infi ltration at site.   

 __   Ensure that 5 rights of medication administration are followed.        

 Skill Sheet 45: Intraosseous Access and Drug Administration (continued)     
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  Time 

 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 48: Intravenous Drug Bolus          

Conditions      The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications       A patient who requires a medication bolus delivered intravenously.  

  Red Flags    Medications given through the IV route are rapid acting; deliver medications at appropriate rate and time intervals. 

Always observe for infi ltration.   

   Use appropriate standard precautions.     

   Inquire about allergies and previous medication reactions.     

   When possible, explain what medication you are giving and why.     

   Prepare Equipment      

   Check patency of established IV.     

   Check and recheck medication:     

    Solution clarity and expiration date     

    Right patient     

    Right medication     

    Right dose     

    Right route     

    Right time     

   Assemble prefi lled syringe or draw up medication into syringe.     

   Expel air.     

   Perform Procedure      

   Clean injection site with antiseptic.     

     Insert needle into medication port.      

 Stop IV fl ow by pinching IV tubing near medication port or closing roller clamp, etc.  

   Depress plunger on syringe and deliver medication at appropriate rate.     

   Remove needle.     

   Immediately place needle and syringe into appropriate sharps disposal container.     

   Flush IV tubing.     

   Readjust drip rate.     

   Document dose and time of administration.     

   Monitor Patient      

   Continue to monitor injection site for signs of swelling or reaction.     

   Obtain full set of vital signs.     

   Monitor patient for adverse effects.     

      Monitor patient for desired effects.            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Check for patient allergies and medication reactions.   

 __   Ensure at a minimum that 5 rights of medication administration have been followed.   

 __   Cleanse the IV port prior to injection.   

 __   Immediately dispose of sharps in an appropriate container.   

 __   Monitor patient for changes in condition.        
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 Evaluator:  Start:  End:  Total:  Pass/Fail:  

 Skill Sheet 49: Intravenous Drug Infusion          

Conditions    The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications   A patient who requires medications continuously delivered intravenously.  

Red Flags   Medications given through the IV route are rapid acting; pay close attention to the rate of administration. Always 

observe for infi ltration of primary IV.      

   Use appropriate standard precautions.     

   Inquire about allergies and previous medication reactions.     

   Explain what medication you are giving and why.     

   Prepare Equipment      

   Check patency of established IV.     

   Check and recheck medication:     

    Solution clarity and expiration date     

    Right patient     

    Right medication     

    Right dose     

    Right route     

    Right time     

   Calculate drug dosage and drip rate.     

   Assemble prefi lled syringe or draw up medication into syringe.     

   Expel air if needed.     

   Select appropriate IV fl uid.     

    Check solution clarity and expiration date.     

   Cleanse medication port of infusion bag with alcohol pad.     

   Add medication to IV solution or spike premixed IV bag.     

   Mark solution properly with medication label.     

    Mark label with date, time, medication, concentration, preparer’s initials.     

   Select appropriate administration set (60 drops per milliliter set).     

   Attach administration set to infusion bag.     

    Connect bag to tubing.     

    Fill drip chamber to line (approximately half full).    

    Flush tubing.     

    Maintain sterility of tubing end.     

   Perform Proper Technique      

   Clean medication port of main IV line with alcohol pad.     

   Connect infusion IV set to main IV and stop fl ow of main IV.     

   Set drip rate on infusion IV to deliver correct dose of medication.     

   Secure infusion line to main IV line with tape or commercial device.     

   Document dose and time of administration.     

   Monitor Patient      

   Continue to monitor injection site of main IV for signs of swelling or reaction.     

   Obtain full set of vital signs.     

   Monitor patient for adverse effects.     

      Monitor patient for desired effects.            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Check for patient allergies and medication reactions.   

 __   Ensure at a mimimum that 5 rights of medication administration have been followed.   

 __   Cleanse medication port prior to insertion of needle.   

 __   Dispose of sharps immediately after use in appropriate container.   

 __   Ensure that infusion is set at proper rate.   

 __   Monitor patient for desired and adverse effects.        
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 Skill Sheet 50: Intramuscular Drug Administration          

Conditions      The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications       A patient whose condition requires the administration of a medication through the intramuscular route. A patient who 

does not have vascular access and for whom the required medication can be administered intramuscularly.  

Red Flags     May not be effective in poorly perfused tissue.      

   Use appropriate standard precautions.     

   Inquire about allergies and previous medication reactions.     

   Explain what medication you are giving and why.     

   Prepare Equipment      

   Check and recheck medication:     

    Solution clarity and expiration date     

    Right patient     

    Right medication     

    Right dose     

    Right route     

    Right time     

   Draw medication into syringe.     

    Needle should be 20 gauge or smaller.     

   Expel air from syringe.     

   Prepare Patient      

   Locate administration site.     

    Deltoid muscle     

    Vastus lateralis (lateral thigh) muscle     

    Ventrogluteal or dorsogluteal muscles (buttocks)    

   Administer Medication      

   Cleanse site with alcohol prep pad.     

   Pinch to lift skin slightly.     

   Smoothly and quickly insert needle at a 90-degree angle to the skin.     

   Advance into muscle layer.     

   Attempt to aspirate by pulling back on plunger of syringe.     

   If blood is aspirated, withdraw needle, control bleeding, and attempt injection at another site.     

   Slowly depress plunger on syringe and administer medication.     

   Remove needle.     

   Immediately place needle and syringe into approved sharps disposal container.     

   Apply sterile gauze and direct pressure to site.     

   Document dose and time of administration.     

   Monitor Patient      

   Continue to monitor injection site for signs of swelling or reaction.     

   Obtain full set of vital signs.     

   Monitor patient for adverse effects.     

      Monitor patient for desired effects.            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Check for patient allergies.   

 __   Ensure at a minimum that 5 rights of medication administration have been followed.   

 __   Insert needle at 90-degree angle.   

 __   Aspirate for blood prior to medication administration.   

 __   Immediately dispose of sharps in appropriate container.        

 __  Monitor patient for desired and adverse effects.
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 Skill Sheet 52: Nebulized Drug Administration          

Conditions    The candidate should perform this skill on a simulated patient in a sitting or supine position (stretcher, chair, or bed) 

under existing indoor, ambulance, or outdoor lighting, temperature, and weather conditions. 

Indications   A patient whose condition requires the administration of a medication through the nebulized route.  

  Red Flags    Equipment used to nebulize medications can vary signifi cantly. Practice with your local system’s equipment until 

you are comfortable with assembly and use.      

   Use appropriate standard precautions.     

   Prepare Patient      

   Assess patient to determine if in respiratory distress or failure.     

   Inquire about allergies and previous medication reactions.     

   Explain what medication you are giving and why.     

   Prepare Equipment      

   Check and recheck medication:     

    Solution clarity and expiration date     

    Right patient     

    Right medication     

    Right dose     

    Right route     

    Right time     

   Assemble Device      

   Equipment used to nebulize medications includes masks, handheld devices, and in-line nebulizers.    

   Follow manufacturer’s directions for proper assembly.     

   Place medication into nebulizer chamber prior to sealing it tightly.     

   Attach oxygen tubing to nebulizer chamber.     

    When using an in-line nebulizer, attach a second oxygen source to the bag-mask if available.     

   Administer Medication      

   Adjust the fl ow of oxygen to the nebulizer to create a steady mist of medication (6–8 L/min).     

   For conscious patient in ventilatory distress, instruct the patient to seal lips around mouthpiece, then breathe deeply.     

    Keep handheld nebulizer mouthpiece securely in mouth, or     

    Adjust mask so it fi ts snugly over patient’s mouth and nose.     

   For patient requiring assisted ventilations, use bag-mask to administer medication.     

    Time bag squeeze to patient’s inspiratory effort.     

    Provide ventilations at a rate of 12–20 per minute.     

    In-line nebulizers should be kept in an upright position.     

   Carefully and correctly document dose and time of administration.     

   Monitor Patient      

    Obtain full set of vital signs.     

    Monitor patient for adverse effects.     

       Monitor patient for desired effects.            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Ensure at a minimum that 5 rights of medication administration are followed.   

 __   Assist ventilations as necessary.   

 __   Keep in-line nebulizer chamber upright.        
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 Skill Sheet 53: Subcutaneous Drug Administration          

Conditions      The candidate should perform this skill on a simulated patient under existing indoor, ambulance, or outdoor lighting, 

temperature, and weather conditions. 

Indications   A patient whose condition requires the administration of a medication through the subcutaneous route.  

  Red Flags    May not be effective in poorly perfusing tissue.      

   Use appropriate standard precautions.     

   Inquire about allergies and previous medication reactions.     

   Explain what medication you are giving and why.     

   Prepare Equipment      

   Check and recheck medication:     

    Solution clarity and expiration date     

    Right patient     

    Right medication     

    Right dose     

    Right route     

    Right time     

   Draw medication into syringe.     

    Needle should be 22 gauge or smaller.     

    No more than 1 mL of fl uid should be delivered.     

    Expel air from syringe.     

   Prepare Patient      

   Locate administration site (able to pinch about 1 in. of skin easily)     

    Upper arms     

    Abdomen     

    Thighs     

   Administer Medication      

   Cleanse site with alcohol prep.     

   Pinch to lift skin slightly.     

   Smoothly insert needle at a 45-degree angle to the skin.     

   Advance into subcutaneous layer.     

   Attempt to aspirate by pulling on plunger of syringe.     

    If blood is aspirated, withdraw needle and control bleeding.     

   Slowly depress plunger on syringe and administer medication.     

   Remove needle.     

   Immediately place needle and syringe into appropriate sharps disposal container.     

   Apply sterile gauze and direct pressure to site.     

   Carefully and correctly document dose and time of administration.     

   Monitor Patient      

   Continue to monitor injection site for signs of swelling or reaction.     

   Obtain full set of vital signs.     

   Monitor patient for adverse effects.     

      Monitor patient for desired effects.            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Check for patient allergies and medication reactions.   

 __   Check expiration date of medication.   

 __   Ensure at a minimum that 5 rights of medication administration have been followed.   

 __   Insert needle at 45-degree angle.   

 __   Immediately dispose of sharps in appropriate container.   

 __   Aspirate for blood prior to medication administration.        

 __  Monitor patient for desired and adverse effects.
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 Skill Sheet 58: Rectal Drug Administration          

Conditions      The candidate should perform this skill on a simulated pediatric patient under existing indoor, ambulance, or outdoor 

lighting, temperature, and weather conditions. 

Indications       A pediatric patient whose condition requires the administration of a medication via the rectal route.  

  Red Flags    Feeding tube or syringe (without needle) must be inserted deep enough into rectal space in order to deliver medication. 

Forceful insertion can perforate the bowel wall. Remove needle prior to insertion of syringe into rectum.      

   Use appropriate standard precautions.     

   Inquire about allergies and previous medication reactions.     

   Explain to parent what medication you are giving and why.     

   Prepare Equipment      

   Check and recheck medication:     

    Solution clarity and expiration date     

    Right patient     

    Right medication     

    Right dose     

    Right route     

    Right time     

   Cut suppository for desired dose, if applicable.     

   If medication is in liquid form, prepare delivery method.     

    Draw up medication into syringe; remove and discard needle into sharps container.     

     Choose administration option:

   a. Attach IV catheter or cut 3.0 ET tube.

   b. Attach short feeding tube.

   c. Use tuberculin syringe without needle.      

   Thoroughly lubricate distal end of administration device or suppository and fi nger.     

    Use water-soluble lubricants only.     

   Administer Medication      

   Gently insert tube, syringe, or suppository into anus.     

    Continue until past both rectal sphincters.     

     If suppository, push with gloved and lubricated fi nger.     

   Slowly depress plunger to deliver medication into rectum.     

   Hold buttocks closed to prevent medication from leaking out.     

   Withdraw administration device.     

   Hold buttocks closed for 5–10 minutes to allow medication to absorb, or tape buttocks together.     

   Dispose of syringe and any other administration device into sharps container.     

   Carefully and correctly document dose and time of administration.     

   Monitor Patient      

    Obtain full set of vital signs.     

    Monitor patient for adverse effects.     

       Monitor patient for desired effects.            

          Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Check for patient allergies and medication reactions.   

 __   Ensure at a minimum that 5 rights of medication administration have been followed.   

 __   Lubricate administration device or suppository and fi nger before administration.   

 __   Pinch buttocks closed after administration.   

 __   Immediately dispose of sharps into an appropriate container.   

 __   Monitor patient for desired and adverse effects.        
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 Skill Sheet 77: Management of Chest Trauma          

Conditions The candidate should perform this procedure on a simulated patient under existing indoor, ambulance, or outdoor light-

ing, temperature, and weather conditions.

Indications Patient who has experienced a medical or trauma mechanism to the chest that results in loss of normal lung expansion, 

either due to negative pressure loss (pneumothorax) or excessive positive pressure (tension pneumothorax).

Red Flags Increased possibility of infection. Application of an occlusive dressing can result in a tension pneumothorax forming; 

needle decompression is unlikely to reduce hemothorax and will create an open pneumothorax.

 Use appropriate standard precautions.

 Apply supplemental oxygen and/or ventilate patient with bag-mask.

Evaluate Patient for Chest Trauma

  Confi rm trauma mechanism or medical condition that could cause an open pneumothorax or tension pneumothorax to form.

  Expose and inspect neck and anterior and posterior chest wall for signs of severe ventilatory compromise, including tachypnea, 

accessory muscle use, asymmetrical chest rise, and presence of open wound.

  If open wound is seen, apply direct pressure to site with gloved hand immediately.

 Palpate chest wall for cage integrity, presence of subcutaneous air, and asymmetrical chest rise.

 Auscultate for unequal lung sounds bilaterally along midaxillary lines.

 Percuss for presence of hyperresonance (air trapping) or hyporesonance (blood).

Occlusive Dressing Needle Decompression

Select Occlusive Dressing Prepare Site and Equipment

Choose commercial occlusive dressing (Vaseline gauze, Asher-

man chest seal, etc.) or improvised occlusive dressing (plastic 

bag, plastic wrap, plastic bandage/gauze wrappers, etc.).

Locate site on affected side:

    Second intercostal space, midclavicular line, over the third 

rib

   Fourth intercostal space, midaxillary line, over the fi fth rib

Wipe away excess blood. Prep site with alcohol and/or iodine.

Prepare site with alcohol and/or iodine. Select large-bore IV catheter, at least 2 inches in length.

Apply Occlusive Dressing Prepare fl utter valve as necessary.

Immediately occlude wound with gloved hand. Insert Needle

Control bleeding with direct pressure, as needed. Place tip of needle on top of the appropriate rib.

Place occlusive dressing and tape securely to skin. Drag needle tip over top of rib into the intercostal space.

May tape on only three sides to leave a “fl utter” valve to allow 

air to escape but not enter.

Insert needle with moderate force until air escape is heard or 

resistance decreases. If using syringe attached to needle, aspirate 

while advancing needle.

If tension pneumothorax develops, tape fourth side and decom-

press the affected side with needle. 

Advance catheter and remove needle.

Dispose of needle into appropriate container.

Secure catheter in place.

Attach fl utter valve as necessary.

Monitor patient for any changes.

Continue transport.

      Critical Criteria:    

 __   Use appropriate standard precautions.   

 __   Identify tension pneumothorax quickly.   

 __   Insert needle over the top of the inferior rib.   

 __   Recognize developing tension pneumothorax after occlusive dressing application.              
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A page number followed by ‘i’ indicates an 

illustration; ‘t’ indicates a table.

A
Abandonment, 24, 27

elder, 579

infant, 577, 582

Abbreviations

to avoid, 50t, 51t

in written documentation, 212

ABC (airway, breathing, circulation) 

assessment, 41, 43, 54, 66, 103, 

119–120, 137, 206

anaphylaxis, 429

cardiac arrest, 366

drug overdose, 469

interfacility transfer, 169

newborn, 543–544, 547

pediatric, 206, 556–557

preeclampsia, 534

shock, 147, 150

Abdomen

anatomy, 265i, 270, 449i

auscultation, 265, 455

digestive tract, 448, 449i, 457

history, 455–456

quadrants, 268, 448

solid and hollow organs, 268, 271

Abdominal aortic aneurysm (AAA), 454, 

458, 451, 459

Abdominal assessment, 265, 455–456, 

459–460

exercise, 265, 448

supine position, 111, 459

Abdominal evisceration, 270, 271

Abdominal hemorrhage, 271

Abdominal muscles, 57i, 66

Abdominal pain, 447–448, 450–451, 457–458

children, 459

differential diagnosis, 456–457

elderly, 458, 569

life-threatening conditions, 454, 458

and MI, 454

types, 454–455

and vomiting, 459

Abdominal trauma

blunt injury, 265–267, 270–271

management, 268–269, 271–272

pediatric, 555, 562–563

penetrating injury, 264

ABO blood types, 489

Abortion, 18

Abrasions, 307

Abruptio placentae, 531, 533, 536

Absorption route, route of administration, 

179

Abstract, 4

Abuse, symptoms, 578, 581

Academic Emergency Medicine, 4

Accidental Death and Disability: 
The Neglected Disease of Modern 
Society (1966), 7t, 9

Accidental exposure, 470

Accountability, paramedic’s, 23

Acetaminophen, overdose, 469

Acetylcholine, 70, 71, 78

cardiovascular effects, 355

Acid/base balance, 72–73, 79

disturbances, 423

Acidosis, 78, 80, 416, 419

neurologic treatment guideline, 403t

Acromegaly, 52

Acronyms, to avoid, 51t

Action potential, 407

exercise, 73

Activated charcoal, 181, 468, 470

Acute adrenal crisis, 418–419

Acute arterial occlusion, 393

Acute coronary syndrome (ACS), 376, 380

Acute glaucoma, 510

Acute heart failure, 381–382

Acute mountain sickness (AMS), 498

Acute myocardial infarction (AMI)

and cardiogenic shock, 393

and chest pain, 392

consequent problems, 392

prehospital treatment, 393–394

and shock, 151

Acute radiation syndrome (ARS), 686

Acute renal failure (ARF), 477–478, 480, 481

Acute respiratory distress, 584–585, 590

Acute respiratory distress syndrome 

(ARDS), 336, 342–343

Addison’s disease, 418

Additional unit call, 216

Adduction, 54, 67

Adenectomy, 53

Adenoiditis, 53

Adenosine, 388

Adenosine triphosphate (ATP) production, 

68, 69i

Adrenal glands, 410i, 421t, 424

Adult onset diabetes mellitus (AODM) 

(type 2), 413, 423

Adult protective services (APS), 574

Advance directives, 25, 30, 33, 570

regulation, 32

Advanced life support (ALS)

backup ambulance, 85, 92

providers, 7

AEIOU-TIPS mnemonic, 54, 402, 405, 

479–480

Aerobic exercises, 16

Aerobic metabolism, 80

Aerotitis media, 53

Affective disorders, 518

Afferent pathway, 77

Afterload, cardiac, 354, 368

Agency for Toxic Substances and Disease 

Registry (ATSDR), 662

Aggregation, 236

Aggressive behavior, nonverbal clues, 93

Agonist, 176

Air medical transport, 229, 324, 325, 

622, 641

Air purifying respirators (APRs), 664, 

668, 687

Air trapping

asthma, 561

RAD, 563

Air bags, vehicular rescue operations, 

647, 651

Aircraft support, 91, 92–93

Airway

compromise, 502, 503, 508

patency maintenance, 118, 139–140

in pediatric respiratory illness, 556

restricted, 115

structures, 115, 119i, 135, 136i, 137i

in throat disorders, 507

Airway assessment, 41, 43, 157

Airway kit with oxygen, 44

Airway management, 139

head & neck injuries, 245, 248

neck laceration, 303–304, 307

obese patients, 587

Airway obstructions, 139, 506

intervention, 256

Albuterol, 179, 180, 420, 430, 468, 479, 559

cardiac effects, 436

respiratory distress, 339, 344

Alcohol

adolescent, 555, 562

AEIOU-TIPS, 402, 479

and heatstroke, 500

and motor vehicle crashes, 326

Alcohol abuse, 465, 471

neurologic treatment guideline, 403t

symptoms, 517

Alcohol-based hand cleansers, 86, 93

Alcoholism, EMT, 35–36

Aldosterone, 235

Alkalosis, 80, 416, 419

Allergic reaction, 114–115, 134, 425, 426–

427, 430–431

airway management, 428, 431

assessment, 428

symptoms, 431

Allergies, AMPLE, 161, 214

Alpha radiation, 686  723
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Altered mental status (AMS), 395. See also 
Level of consciousness, Unconscious 

patient

assessment, 159, 165, 402

and blood glucose, 244, 249

double checking, 405

geriatric patient, 569, 571, 

pathophysiology, 401–402

stroke scales, 405

Alveolar ducts, 66

Alveolar membrane diffusion, 135, 137, 141

Alveoli, 72, 79, 330i, 336i

Ambulance, 619

check, 618, 619, 620, 623

community placement, 622

driving, 621–622, 623

equipment, 623–624, 

standards, 621

types, 624

Ambulance strike team (AST), 653, 659

Ambulatory patients, multi/mass casualty 

incidents, 642

American Academy of Pediatrics (AAP), 539

American College of Emergency Physicians 

(ACEP), ambulance equipment, 621

American College of Surgeons Committee 

on Trauma (ACS-COT), website, 287

American Conference of Government 

Industrial Hygienists, 674

American Dietetic Association, 15

American Heart Association (AHA), 

539, 545

compressions to ventilation ratio, 389

CPR guidelines, 133

CPR slogan, 366, 369 

healthy lifestyle, 15

American Medical Association, medical 

ethics, 36

American Professional Society on the Abuse 

of Children (APSAC), 581

Amiodarone, 179, 388, 389

IV, 348, 361

Amniotic sac, intact, 529, 535

Amphetamines, 517

AMPLE mnemonic, 158, 161

Amputated body parts, recovery, 304, 307

Amyl nitrite, 468, 471

Amyotrophic, term, 52

Amyotrophic lateral sclerosis (ALS), 597

Anaerobic metabolism, 80, 151, 152

Analgesic, rib fractures, 254, 262

Anaphylactic shock, 72, 78

treatment, 147

Anaphylaxis

care, 429, 430

insect stings, 495, 498, 501

symptoms, 431, 509

Anatomical position, 57, 65, 66

Anatomy

anterior chest and abdominal wall, 57i

body planes, 56i, 57i

female torso, 59i

female torso deep structures, 60i

game, 62

male thorax and abdomen, 58i

skeleton, 61i

study of, 65

Anchoring heuristic, 41, 44

Anemia, 52

Aneurysm, 377, 383

Angina, 376, 390

Angioedema, 117, 138–139, 428, 431

Angiotensin-converting enzymes (ACE), 

80, 235, 236i

Angiotensin-converting enzyme (ACE) 

inhibitors, 117, 181, 236, 394, 431

Angulated extremity fracture, 294

Animal bites, rabies risk, 501

Annals of Emergency Medicine, 4

Anoxia, 53

Antagonist, 176, 181

Antagonistic medications, 177

Antepartum factors, and birth weight, 

541, 548

Anterior cerebral artery (ACA) stroke, 407

Anterior chamber, eye, 509–510

Anterior chest muscles, 57i, 66

Anterior hip dislocation, 290, 294

Anterior horn, spinal vertebra, 274i

Anterior plane, 57i, 66

Anticholinergics, 181, 431

poisoning, 466

toxidrome, 466

Anticoagulants, 173, 180

Antidiuretic hormone (ADH), 80, 235, 236i

Aortic aneurysm, 377, 392

Aortic dissection, 383, 392

APGAR scoring, 539, 544, 547, 548

Aplastic anemia, 485

Apnea, newborn, 543–544, 548

Apparent life-threatening event (ALTE), 

pediatric, 562

Appendicitis, 457, 460

Appendicular skeleton, 61i, 62, 66, 295

Appendix, 449i, 457

Appropriate interventional treatments, 

43–44

Arachnoid membrane, 67, 397i, 406

Area hospitals receiving status, 325

Areflexia, spinal shock, 277

Arterial blood gas (ABG) test, 170

Arterial carbon dioxide, 407

Arterial compromise, 220, 226

Arterial gas embolism (AGE), 495, 501

Arterial occlusion, 383

Arterial ulcers, 392

Arteriosclerosis, 52, 55

Arthritis, patient management, 588

Arthropods, 495, 501

Ascent diving accidents, 497

Asian culture, negative replies, 612

Aspiration, 117, 139

brain injury, 407

pneumonia, 328, 340

Aspirin, 179, 388

Assault, 33

Assessment, 157–159, 158i

ABCs, 41, 43, 54, 66, 103, 119–120, 

137, 157

allergic reaction, 428

cardiovascular emergencies, 378–380

exercises, 153, 154

focused physical exam, 164

initial, 99

newborn, 544, 545–546

pediatric patient, 556–557

prescribed medication compliance, 207

toddlers, 562

Assessment-based care, 40

Assisted ventilation, 118, 139, 141

Associated symptoms, PASTE, 338

Asthma, 118, 140, 334, 335, 343, 344

and beta-blockers, 180, 181

bronchospasm, 343

child, 553–554, 560–561

Asystole, 367i, 369i, 389

H and T causes, 390

Atelectasis, 139

Atenolol, and soft tissue injury, 306

Atopic rhinitis, 431

Atrial fibrillation, 350, 363–364

Atrial septal defect (ASD), 563

Atrial tachycardia, 362

Atrioventricular (AV) node, 355, 356i, 363

Atropine, 180, 187, 388, 389, 468

Atropine sulfate, 133, 671

Atrovent (ipratropium bromide), 431

Auenbrugger, Leopold, 253

Auscultation, 111

abdomen, 265, 455

cardiovascular emergencies, 378–380

chest, 110

PMI, 363

Autism spectrum disorder (ASD), 590

Autistic patient, 583, 585, 588, 590

Autoclaving, 208

Autoimmunity, 427, 431

Automated external defibrillator (AED), 

144, 365

Automaticity, heart, 362

Automobile accident, reality-based cases, 

2, 5, 9

Autonomic branch, CNS, 70, 78

Autonomic nervous system (ANS), 70, 71, 78

Autosplinting, 254

Availability heuristic, 41, 42, 43

Avian flu (H5N1), 441, 446

Avoidance language, 103

AVPU scale, consciousness, 160, 163, 

164, 557

Avulsion, tooth, 249

Axial skeleton, 61i, 62, 66

B
B.I.D, “twice a day,” 54

Bacterial vaginosis, 530

Bag-mask ventilation, 120, 139

allergic reactions, 431

child, 557

head injury, 248

newborn, 544, 546, 548

Ballistics exercises, 218–219

Barotrauma, 255, 263, 343, 497

Baseline knowledge, 105

exercises, 105–106

Basic airway skills, 139

Basic life support (BLS)

backup ambulance, 85, 92

providers 6

skills and mortality rate, 326
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Batteries, electrical hybrid car, 652

Battery, 33

Baux score, burns, 311, 315

Beck’s triad, 382

Bee stinger, 495, 501

Behavioral emergency, 24, 514, 518

Benadryl (diphenhydramine), 340

Benazepril, 236–237

Bent steering wheels, 266i, 270

Benzocaine 20%, 134

Benzodiazepines, 133, 293, 470, 496, 517

abuse symptom, 517

eclampsia, 533

Beta agonists

and abdominal injury, 272

anaphylactic reaction, 430

asthma, 181

Beta radiation, 686

Beta-blockers, 180, 388

Beta2-specific bronchodilator, 134, 135

Bias, 609

Biased thought processes, 41–42

Bicarbonate (HCO3), 73, 79, 416, 423, 424

Bicycle accident, 106–107, 111

Bicycle fall, 289–290, 294

Bicycle helmet, swift-water rescue, 652

Bioavailability, 176

Biological attack, sentinel events, 686

Biological Weapons Convention (1972), 

689–690

Bioterrorism, 655, 660

Birth, circulatory changes, 542

Bites, 492, 498, 500

Black widow spider, 495, 501

bites, 498

Bladder, urinary, 473i, 479

“Bladed stance,” 88, 92

Blast forces, blunt force trauma, 257, 

262–263

Blast injuries, 687, 689

Blast injury mechanisms, 221, 227

Bleeding control, 304, 307

Bleeding disorders, treatment, 489

Blind patient, 585, 590

“Blind spots,” ambulance, 90

Blister agents, 685–686

Blood clot formation, 236i

stages, 236

Blood flow, heart, 353, 354

Blood glucose, altered mental status, 

244, 249

Blood loss, classes, 237

Blood pH, 73. See also pH

Blood pressure, 112, 113

in hemorrhagic shock, 232

infant, 563

Blood reservoir, 362

Blood type testing kit, 483

Blood types, 489

Blood vessel layers, 67

Blow-by oxygen, newborn, 449

Blunt force injuries, 237, 271

Blunt force trauma

abdomen, 269

chest, 257, 262

spine, 277, 280

Body mass index (BMI), 10, 11t

Body substance isolation (BSI), 56, 87

equipment, 164

toxicology emergency, 468

Body surface area, infants, 556

Body temperature, 396, 406

exercise, 491–492

Bombs, 688

Bones, 61i, 66

Booby traps, 688

Bowel obstruction, 453, 460

Boyle’s law, 500

Bradycardia, 71, 78, 364

Brain

anatomy, 395i, 406, 408

blood flow, 407

consciousness, 401

hemispheres, 401–402

structure and function, 396–397, 

401–402, 406

Brain herniation, 407, 408

Brain stem, 408

Breach of duty, 30, 31, 32, 36

Breaking devices, WMD, 685, 689

Breathing assessment, 41, 43, 157

Breech birth, 532

Bronchioles, 66, 134

Bronchodilator nebulizer, 135i

Bronchospasm, 334

Brown fat, newborn, 542, 547

Brown recluse spider bites, 498

Brown-Séquard injury, 277

BSA (body surface area), burns, 308i, 309i, 314

Bulging eyes, 68, 78

Bullet injuries, 257

Bullets, 219i

ballistics, 218–219

Bumetanide, 392

Bundle of His, 355, 356i

Bureau of Alcohol, Tobacco, Firearms and 

Explosives (ATF), 688

Burn center, 309, 314

Burn pain, reality-based case, 19–20, 24

Burn trauma, 308, 309–310, 314

compassion, 313

decontamination, 314, 315

life-threatening, 312

management, 312

pathophysiology, 311–312

Burns

classification, 311

sources, 311–312

Button battery swallowing, 451, 459

Butyrophenones, 517

Bystander communication, 99

C
Calcaneus fracture, 295

Calcium, 417, 423, 424

Calcium channel blockers, 181

Calcium chloride, 420, 479

Calcium gluconate, hydrogen fluoride gas 

exposure, 666, 674

Calculation methods, 183–184

problems, 186–188

Call cancellation, 212

patient management, 588

Cancer risk factors, 17

Capnography, 111, 118, 140

vs. pulse oximetry, 330–331

Carbon dioxide (CO2), 69i, 73, 79, 80, 

237, 423, 424

metabolic, 416, 420

pathway, 331, 340

transport, 136, 138i

Carbon dioxide (PCO2), respiratory, 416, 

419, 423

Carbon monoxide (CO) poisoning, 74, 79, 

118, 140

Carbonic acid , 73, 79, 80

Cardiac arrest, 365–366, 368–371, 

389–390

CPR, 366

management, 384

Cardiac cycle, 71, 78

Cardiac drugs, 44

Cardiac dysrhythmia/ischemia, 345, 

348–349, 361–362

Cardiac function exercise, 368, 389

Cardiac ischemia, 43

Cardiac monitor, 44

Cardiac output, 76, 79, 150–151

geriatric patient, 568

Cardiac tamponade, 392. See also 

Pericardial tamponade

intervention, 256

Cardiogenic shock, 72, 78, 138, 237, 382

causes, 149

treatment, 147, 393

Cardiomegaly, 52

Cardiomyopathy, 52

Cardiopulmonary system, 65

Cardiovascular emergencies, assessment, 

378–380

Cardiovascular measurement devices, 44

Cardiovascular system. See also Coronary 

vessels, Heart

anatomy, 58i, 59i, 60i, 66, 119i, 

353–354

conduction system, 355, 356i

disease risk factors, 390, 393

electrical/mechanical function, 355

homeostasis, 354–355

physiology, 71–72

Cardioversion, 392

Care en route, Star of Life, 8

Care in futile situation, 22

Care on scene, Star of Life, 8

Carotid arteries, 407

Carotid pulse, 237

Catabolic reactions, 81

Catastrophic injuries, triage, 24

Catecholamines, 424, 514–515, 519

Caul delivery, 532

Cave-ins rescue, 648

Cavitation injury, 226

Cecum, 449i, 457

Cellular respiration reactions, 69i

Centers for Disease Control and Prevention 

(CDC), 15

–Centesis, suffix, 55

Central lines, 603

Central nervous system (CNS), 70–71, 

78, 81



726 Index

Central venous access catheter, 

596–597, 603

home care, 601

ports, 605

Cerebellum, 396i, 406

Cerebral palsy (CP), patient management, 

588

Cerebral perfusion pressure (CPP), 248, 

400, 407

Cerebrovascular, 52

Cerebrovascular accident (CVA), 77

Cerebrum, 396i, 401, 406, 408

Certification, 9

Cervical collar (c-collar), 241, 247, 304

Cervical spine immobilization, 245, 247, 

275, 281, 506, 510

precautions, 407

CHART, documentation method, 212, 

213–214

Chemical burns, 311, 315

Chemical spill incidents, 663–665, 666, 

672–673, 674

Chemical Transportation Emergency Center 

(CHEMTREC), 662, 673

Chemotherapy patient, 588, 591

Chest

anatomy, 256i, 261

percussion, 253

Chest discomfort, assessment, 154, 164

Chest pain

causes, 391–392

esophageal conditions, 459

Chest trauma, 251, 253–254, 261–262

management, 258–260

pediatric, 555, 563

Cheyne-Stokes respirations, 248

Chickenpox, 446

Chief complaint, 103, 213

CHART, 213

Chilblains, 494, 500

Child abuse, 576, 578, 581

behaviors, 581

Child maltreatment, 578

Child protective services (CPS), 574

Childhood viruses, 441, 446

Children. See Pediatric patient

Chinese medications, 433, 436

Chlamydia, 477, 481

Chlorine exposure, 666, 674

Cholecystitis, 52, 459

Cholinergics, toxidrome, 465, 470–471

Chronic bronchitis, 335

Chronic obstructive pulmonary disease 

(COPD), 117, 120, 139, 335, 343

bronchospasm, 343

hypoxic drive, 342

respiratory compromise, 332, 342

Chronic renal failure (CRF), 475–476, 

478, 480

Chronic vs. acute events, geriatric patient, 

568

Chyme, 67

Cilia, 444

Cincinnati Prehospital Stroke Scale, 

405, 407

Circulation assessment, 41, 43, 157

Citric acid (Krebs) cycle, 68, 69i, 78

“Clearing” C-spine, 279

Clinician’s Pocket Drug Reference, 178

Clock method

IV dopamine, 185–186

IV lidocaine, 186

Closing the loop, 42

Coagulation cascade, 236

Cocaine, 517

Cochlea, 510

Cocooning, hazardous material patient, 

670, 673

“Coffee grounds” diarrhea, 452, 459

Cold zone, hazardous material incident, 

666, 667i, 670, 673

Cold-related illnesses, 497

Colon, 449i, 457

Colostomy, home care, 601

Common bile duct, 67, 449i, 457

Communicable diseases, 44

Communicable phase, 444, 445

Communications

body position, 101i, 102

bystanders, 99

hearing loss, 99–100

mass gathering, 677, 680

older patient, 95, 96, 101–102, 570, 572

radio, 213

tools, 99

verbal, 212–213

written, 212

Compartment syndrome, 295, 305, 306

Compazine, 470

Compensated shock, 147, 150, 151

Competence, patient, 33

Complementary and alternative medicine 

(CAM), 607

Complete blood chemistry (CBC) test, 

170–171

Complete spinal cord injury above C4, 

275, 279

Compression forces

blunt force trauma, 257, 262

spine, 276, 280

Computer-Aided Management of Emergency 

Operations (CAMEO), 662, 673

Computerized habitat monitor (CHM), 3

Concealment, 92

Conclusion, journal article, 4

Concurrent medical direction, 33

“Condition black,” 89

“Cone of injury,” knife, 303i

Confidentiality, 25, 28

Confined-space rescue, hazards, 648

Confirmation bias, 42, 44

Congestive heart failure (CHF), 375, 393

diuretics, 392

treatment, 174–175, 181

Conscious medical patient, assessment, 158

Conservative practice, 30

Contact and cover, 88–89, 92

Continuing education (CE), 5

Continuous positive airway pressure 

(CPAP), 342, 343

chest trauma, 262

technique, 128–129

Continuous tube feeding, 605

Contraindication, 180, 207

Control center, 70, 78, 81

Controlled hypoventilation, 343

Cord prolapse, 532, 536

Cornea, 66

Coronary artery disease (CAD), 378

Coronary cycle, 347, 353i, 361

Coronary vessels, 347i, 354, 361

Cortex, 406, 408

Corticoadrenal insufficiency, 418

Corticosteroids, 430, 559

Cortisol, 424

Costal, 53

Costovertebral angle (CVA), 265, 270

Coumadin, and soft tissue injury, 302

Coup-contrecoup injury, 243, 249

Cover, 90, 92

CPR

AHA guidelines, 133, 389

and hyperventilation, 392

interruption, 389

newborn ratio, 544, 547

pathways, 366, 367i

Crack cocaine ingestion, 68, 78

Cranial nerves

functions, 406

mnemonic, 405

Crepitus, 289, 294

Criminal law, 27

Crisis phase, domestic violence, 581

Critical exam techniques, 109

Critical thinking, 42

bias impact, 41

Cromolyn sodium (Intal), respiratory 

distress, 339

Cross multiplication, 184

Crush injury, 298–299, 305–306

Crush syndrome, 226, 305, 306, 409–410, 

420

Cubic centimeter (cm), to milliliter (mL), 

183, 206

Cullen’s sign, 227

Curative care, 605

Cushing’s triad, 249, 401, 408

Cyanide poisoning, 471

Cyanosis, 140

Cystic fibrosis (CF), 591

patient management, 588

Cystitis, 476, 478, 480

D
Damage, 32. See also Injury

DCAP-BTLS assessment, 290

Deaf patient, 585, 590

Death, diversity of response, 611

Death notification, 607, 609–610

Debriefing, interfacility transfer, 168

Decision making, 37, 43

Decompensated shock, 147, 150, 151

children, 562

Decompression

chest, 259

tension pneumothorax, 260–261

Decompression sickness, 498, 501

Decontamination

burns, 314, 315

hazardous materials, 668–669, 674
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poisoning exposure, 467

responder, 666, 673

WMD incident, 687

Decubitus ulcers, 572–573

Deep vein thrombosis (DVT), 335,

383–384

Defecation, SLUDGE mnemonic, 466

Defensive driving, 90

Defibrillation, 392

hypothermia, 497

Degloving injuries, 306

Dehydration

mass gathering, 680

and shock, 149

Delirium, 518, 569, 572

causes, 573

Delirium tremens (DT), 54

Delivery, 529, 535

shock care, 150

Dementia, 511, 518, 569, 572

Department of Transportation (DOT), 

hazardous material classification, 

668

Depression, 515, 519

geriatric patient, 567, 572

Dermal exposure, poison, 467

Dermatitis, 53

Descent diving accidents, 497

Detection, Star of Life, 8

Developmental disabilities, 588, 591

Dextrose

hypoglycemia, 405, 420

and insulin, 479

Dextrose (10%), newborn, 546

Dextrose (25%), infants and children, 562

Diabetes 52, 54, 411–413, 422

3 Ps, 424

types, 417–418

and wound healing, 305, 306

Diabetes insipidus, 418

Diabetic ketoacidosis (DKA), 77, 78, 140, 

418, 424

child, 552, 560

Dialysis, 478, 596, 599, 604

Diaphoresis, 55

Diaphragm, 72, 79, 269, 271

injury, 257

lacerated 261

Diarrhea, 444

elderly, 452, 460

Diastole, 353, 363

Diastolic blood pressure, 151

Diazepam, 499

Diet, 11, 12i, 17

Difficult patient, 97, 102

Diffusion, 342

Digestive tract, 448, 449i, 457

Digoxin, and soft tissue injury, 305–306

Dilation stage, labor, 536

Diltiazem, 388

Diphenhydramine (Benadryl), 179, 430, 431, 

468, 487

Direct language, 103

Direct pressure

bleeding control, 233

stab wound, 226

Disaster management phases, 680

Discussion, journal article, 4

Disease period, 444, 445

Dislocations, spine, 277

Disseminated intravascular coagulation 

(DIC), 485

Distal, 67

Distal pedal pulses, 289

Distance, radiation exposure, 689

Distributive shock, 143–144

causes, 149

treatment, 147

Diuretics, 499

Diversity, 607, 611

Diverticulitis, 458

Do Not Resuscitate (DNR) orders, 25, 32

regulation, 32

Dobutamine (Dobutrex), 149

Documentation, 31. See also Patient care 

record (PCR)

accuracy, 212

care refusal, 210, 212, 214

consistency, 213

exercises, 109–110

legal refusal of care, 216

methods, 212

objectivity, 212, 216

released from scene, 211, 215

Domestic violence (DV), 576, 578, 581

phases, 581

transport refusal, 581

Domicile risk analysis (DRA), 3

Dopamine, 70, 78, 149, 388, 519

Dorsal plane, 57i, 66

Double gloving, 163

Down syndrome, 585, 588, 590

Down-and-under pathway, motor vehicle 

collisions, 224, 225

Drug bust, 654–655, 659

Drug Enforcement Administration (DEA), 654

Drug overdose, 462–463, 463–464, 469, 470

symptoms, 462, 469

Drugs. See Medications

Dual-lumen airway device, 131–133, 248

“Dual medic,” 5

Duchenne’s dystrophy, 585

Due process, 27

Duodenum, 67, 449i, 457

Duplex radio communications, 624

Duplication, medications, 177

Dura mater, 67, 397i, 406

Durable power of attorney, 571

Duty to act, 30, 31, 32

Dysarthria, 52

Dysbarisms, 491, 497–498, 500

Dysfunctional uterine bleeding, 530, 535

Dysphagia, 53, 54

Dysphasia, 52

Dyspnea, 55

Dysrhythmias, identification, 357, 358t

Dystonic (extrapyramidal) reaction, 463, 

470, 518

E
Ear

anatomy, 503i, 508, 510

injuries, 506–507

Earthquake, 89, 94, 626, 639

ECG monitor-defibrillator, 44

ECG monitoring, electrodes, 111

Eclampsia, 528, 534

Ectopic pregnancy, 459, 525, 529, 531, 533, 

534, 535

ruptured, 454, 457, 458

Effect, medication, 176

Effectors, 70, 78

Efferent pathway, 77

Egress route, 88, 92

Elder abuse, 578, 579

Elderly patient. See Geriatric care

Electrical burns, 311, 315

Electrical wires, vehicular rescue 

operations, 647, 651

Electrocardiography (ECG), 111, 345i, 348i, 

349i, 356–357 361–362

acquisition Step-by-Step, 359–360

counting, 362

electrical interference, 363

five-steps interpretation, 362

general monitoring, 362

interpretation practice, 347

leads 348, 357i, 359i, 360i, 361, 363, 382i

myocardial infarction, 380i, 381i, 382i

pad adherence, 360

Electrolyte imbalance, 416

Electron transport chain, 68, 69i, 78

Embolism, and atrial fibrillation, 364

Emergency decontamination, 687, 689

Emergency medical responders, 6

Emergency Medical Services Magazine, 4

Emergency medical technicians, 6

Emergency mode, lights and sirens, 93

Emergency Response Guidebook (DOT) 

(ERG), 664, 668, 672, 673

Emergency room diversions, 655, 660

Emesis, SLUDGE mnemonic, 466

Emotional abuse, 578, 582

Empathy, 102–103

abuse victims, 580

Emphysema, 335, 342, 343

EMS

history, 7t

professional attributes and behaviors, 

6, 36

providers, 6–7

system components, 6

EMS Agenda for the Future, 3, 4, 7t

EMS Systems Act (1974), 7t

EMT Code of Ethics, principles, 22

EMT-Basics, 5

EMT-Paramedic National Standard 

Curriculum, 36

EMTALA, 27

Encephalomyelitis, 53

End-stage renal disease (ESRD), 478, 

476, 48

End-tidal carbon dioxide (ETCO2), 140

detector, 44

levels, 330, 337

monitoring, 332, 342

Endocardium, 362

Endocrine system, 70, 78

anatomy, 410i

gland function, 421t
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Endocrine system (continued)

glands, 424

homeostasis, 415

Endotracheal intubation, 123–125

children, 557

Endotracheal tube (ETT), 118, 140, 248

pediatric, 563

Endpoint, shock care, 150

Energy deficiency, 78

Enteral drug administration, 179

Enveloping, hazardous material patient, 

670, 673

Environmental emergencies, mass gathering, 

680

Enzymes, 76, 81

Epicardium, 362

Epididymitis, 481

Epidural hematoma, 248–249

Epigastric region, 267, 271

Epiglottis, 342, 509

Epiglottitis, 507, 509

Epilepsy

AEIOU-TIPS, 402, 479

treatment guideline, 403t

Epinephrine, 149, 177, 178i, 388, 389, 468, 

487, 559

allergic reaction, 134–135

anaphylactic reaction, 430, 431

cardiovascular effects, 355

homeostasis, 180

IV, 348, 361

newborn, 544, 546, 547

route of administration, 179

Epinephrine autoinjector, 426

Epistaxis (nosebleed), 505, 509

nasal trauma, 249

treatment, 247, 248

Equivalents, 182–183, 206

Erythematous vesicular rash, 63, 66

Esophageal varices, 450–451, 457–458, 459

Esophagus, 449i, 457

–Esthesia, suffix, 55

Estimated time of arrival (ETA), 93

Ethanol. See Alcohol

Ethical characteristics, 22

Ethical decision, 3-step process, 19i

Ethical dilemma rehearsal, 24

Ethics, definition, 24

Ethylene oxide gas, 208

Etomidate (Amidate), 133–134

Euphemisms, 103

European Red Cross, 8

Events

AMPLE, 161, 214

SAMPLE, 102, 103

Exertion tolerance, PASTE, 338

Exertional heatstroke, 500

Experience, 41, 44

Exploding devices, WMD, 685, 689

Exposure

allergy, 431

atmospheric pressure, 497–498

extreme temperatures, 496–497

high altitude, 498

hydrogen fluoride gas, 666, 674

infectious disease, 437, 450

poisoning, 466, 467

radiation, 686

water, 497

Exposure levels, 674

Expressed consent, 30, 32, 33

Expressive aphasia, 401, 408

Expulsion stage, labor, 536

Extension forces, spine, 276, 277, 280

External hemorrhage, 233

External injury, 222, 226

External respiration, 140

Eye

anatomy, 503i, 508, 509–510

injuries, 506

F
Face masks, 443, 445

Facial droop, 407

Facial injuries, 245

Facial trauma, and bleeding, 248

Factitious disorders, 518

Fainting, 362

Fall from ladder, assessment, 153, 154, 

163–164

False imprisonment, 27

Fantasy defense mechanism, 554, 561

Fasciotomy, compartment syndrome, 306

Febrile seizure, 561

Federal Communications Commission 

(FCC), 625

Federal Emergency Management Agency 

(FEMA), 654, 657, 660

Feedback mechanisms, 69–70

Feet-first fall, 226

Female reproductive system, 59i, 66, 425i

Fentanyl (Sublimaze), 133

Fetal distress, 532

Fetus, and teratogens, 536

Fever, in geriatric patient, 567, 572

Fibrin, 236

Fibrinolysis, 380

Field impressions, interfacility transfer, 

167, 170

Fifth intercostal space, 56, 65

Financial and material exploitation, elder 

abuse, 579, 581

Finger tip blanching, 108, 112

Fire department-based EMS service, 

656, 660

Fire diamond (NFPA 704), 666, 668i, 674

Fire service, and incident command system, 

661

First-degree AV block, 352, 364

First line of defense, immunity, 431

First-on-scene

hazardous materials, 672

mass casualty incident, 655

tactical situation, 659

Fitness, reality-based case, 12

“Five rights,” medication administration, 

175

Five-step dysrhythmia identification, 358t

Fixed pupil, head injury, 242, 248

Flail chest

injury, 262

intervention, 256, 262

Flank, abdomen, 265, 270

Flank pain, 477, 478

Flexion, 67

Flexion forces, spine, 276, 277, 280

“Flight-or-fight” response, 70, 108

Fluid bolus administration

newborn, 547

child, 550, 559

Fluid ounce (fl oz), to milliliter (mL), 

183, 206

Fluid replacement, pediatric, 563

Fluid resuscitation, 231, 238

Fluid volume over time, 184

Fluids, and shock, 152

Flumazenil, 468

Focalism, 42

Focused physical exam, techniques, 164

Foley catheters, home care, 601

Food guide pyramid, 11, 12i

Foramen magnum, 240, 247

Foreign body

esophageal obstructions, 460

nasal obstruction, 506, 510

vagina, 530–531, 535

Foreign body airway obstruction removal, 

122–123

Foundation for Critical Thinking, 

website, 42

Fractures, spine, 277

Frank-Starling mechanism, 353, 362

exercise, 73–74

Frank-Starling relationship, 368

Free air, chest cavity, 261

Fresh evidence, 44

Frontal impact, injuries, 226

Frontal lobe, 395i, 406

injury, 243, 249

Frontal MVC, injuries, 227

Frontal plane, 56i

Frostbite, 494, 497, 500

Fuel leaks, vehicular rescue operations, 646, 

647, 652

Full metal jacket bullets, 219

Full-thickness burns, 315

Fundamental attribution error, 42

Furosemide (Lasix), 392, 479, 487, 499

pediatric dose, 562

G
Gall bladder, 449i, 457, 459

Gamma radiation, 686

Gangs, as culture, 611

Gastric (G) tubes, home care, 597i, 601

Gastric decontaminants, 181

Gastric decontamination, 465, 470

Gastric distress, SLUDGE mnemonic, 

466

Gastritis, 53

Gastroenteritis, 460

Gastroenterology, 53, 453

Gastroesophageal reflux disease (GERD), 

chest pain, 451, 459

Gastrointestinal bleeding, 454, 458, 459

Gastrointestinal complaints, and serious 

illness, 454

Gastrointestinal hemorrhage, geriatric 

patient, 567, 573
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Gastrointestinal motility, geriatric patient, 

572

Gender bias, 43

General impression, 103, 157

Genitourinary system, 58i, 59i, 60i, 66, 

474i, 480

Geriatric patient, 564, 566, 571–572

abdominal pain, 458, 569, 573

abuse and neglect, 578–579

abuse reporting, 20, 24, 30

age-related changes, 569t

altered mental status, 569

communications, 95, 96, 101–102

depression, 567, 572

exercise tolerance, 572

fall trauma, 227

hearing loss, 99–100, 163

heatstroke, 500

history-taking techniques, 572

level of consciousness, 164, 165

musculoskeletal changes, 570

skeletal fractures, 293, 294

UTI, 479, 480

Geriatrics, exercises, 565

Gerontology, 568

Gestational diabetes mellitus (GDM), 418

Get Real ACLS Algorithm, 366, 367i

Glasgow Coma Score (GCS), 240, 241t, 245, 

247, 248

children, 557

mnemonic, 405

Glaucoma, 572, 591

Globe rupture, 249

Gloves, removal, 445

Glucagon, 78, 81, 179, 180, 405, 424, 468

Glucocorticoids, 487

Glucometer malfunction, 420

Glycolysis, 68, 69i, 78

Goiter, 68, 78

Grain (gr), to milligram (mg), 183, 206

Grammar, PCR, 214

Grams (g)

in kilogram (kg), 182, 206

in milligram (mg), 183, 206

Graves’ disease, 423, 424

Green Cross, 8

Gross decontamination, 665, 673

Growth and development, pediatric patient, 

556

Gummas, tertiary syphilis, 446

Gunshot wounds, 224, 323, 326

Gynecological disorders, 530–531

Gynecological history, 54

Gynecology, 530 

H
Haloperidol, 517

Hand shaking, assessment, 163

Hangman’s fractures, 280

Hazard mitigation, mass gathering, 680

Hazardous materials, 646, 651, 652

decontamination, 668–669

definition, 666

identification methods, 667–668

incident, 662, 663–665

organization, 666–667

patient triage, 669

PPE, 668, 669i, 673

rehabilitation, 670

transport, 670

work zones, 666, 667i

Head injuries, 240–243, 245, 247–248

base of skull, 244, 249

children, 556, 563

intubation risks, 248

LeFort fractures, 247, 247i

level of consciousness, 243, 245, 249

suspected, 231, 237

Health Insurance Portability and 

Accountability Act (HIPPA), 21, 22, 

25, 27, 32, 33

Health-care rights, 23

Hearing, 396, 406

impairment, 587

loss, 99–100

Hearing aids, 571

Heart

anatomy, 346i, 347i, 353, 360–361

aortic aneurysm, 377i

apex, 363

automaticity, 362

chambers, 353

layers, 362

muscles, 354

poisoning impact, 471

rhythm classifications, 364

wall structures, 346i, 361

Heart rate, 71, 76, 78, 81, 112

estimating, 373

newborn, 548

Heat cramps, 497

Heat exhaustion, 496–467

Heat rash, 500

Heat-related illnesses, 496, 500

Heatstroke, 496

child, 554, 561

Heimlich maneuver, 249

Hematological disorders, treatment, 

489, 490

Hematology, 485

exercises, 482–483

Hematoma, 53

Hemiparalysis, and SCD, 594

Hemiparesis, 52

Hemodialysis, 478, 481, 599, 604

Hemodilution exercises, 228–229

Hemoglobin, and oxygen, 486

Hemoglobin S, 488

Hemolysis, 53

Hemolytic anemia, 485

Hemolytic reaction, treatment, 489

Hemophilia, 484, 485, 489

Hemorrhage

classes, 237, 304, 307

and shock, 152

surgical intervention, 238

Hemorrhagia, and shock, 149

Hemorrhagic abdominal pain, 454

Hemorrhagic shock, 229–230, 232, 235–237

IVs, 234–235

stages, 232

treatment, 233, 238

Hemorrhagic stroke, 407

Hemostasis

blood clot formation, 236i

components, 236

and hemorrhage, 232–233

severe external bleeding, 235

and soft tissue injury, 301

Hemothorax, 53, 55, 257, 260, 261, 262

Hemotympanum, 249

Hepatitis, 53, 181, 446

Herniation of brain, 243, 248, 249, 408

Herpes zoster, 66

Heuristic, term, 41

High school shooting, 84

High-acuity patient management, 600

High-altitude cerebral edema (HACE), 498

High-altitude pulmonary edema (HAPE), 

493, 496, 498, 500, 501

High-efficiency particulate air filter 

(HEPA), 93

High-velocity forces, 257

Highway Safety Act, 9

Highway Safety Bureau, 9

Hindsight, 42

Hip fracture, geriatric patient, 571

History and physical exam, interfacility 

transfer, 166–167, 169–170

History, CHART, 213

History of present illness (HPI), 101

Hives, 430

Hollow-point bullets, 219

Home care patients

emergencies, 599, 604

exercises, 595–596

Home health-care

devices, 600–601

provider, 604

teams, 600

wound care, 297

Homeless person, 18

Homeopathy, 611

Homeostasis, 76, 80, 146–147, 150

cardiovascular system, 354–355

endocrine system, 415

medications, 179, 180

Homeostatic regulation, 70, 78

Honeymoon phase, domestic violence, 581

HOTSAW, 93

Human bites, 501

Hydrochlorothiazide (HCTZ), 340

Hydrogen cyanide (HCN), 688

Hydrogen fluoride gas exposure, 666, 674

Hyper-/hypoglycemia, 54

Hyper-/hypoventilation, 73, 79

Hyperbaric facility, 501

Hypercalcemia, 417

Hypercarbic respiratory drive, 342, 343

Hyperemesis gravidarum, 535

Hyperkalemia, 416, 477, 480, 560

ECG changes, 481

Hyperlipidemia, 52

Hypermagnesia, 417

Hypernatremia, 416

Hypersomolar hyperglycemic nonketotic 

syndrome (HHNS), 417–418

Hypertension, 112

associated diseases, 572

emergency, 383
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Hypertension (continued)

geriatric patient, 568

medications, 181

Hyperthyroidism, 419, 423

Hyperventilation, 77

alkalosis, 80

and brain herniation, 407, 408

causes, 336–337

and CPR, 392

psychogenic, 43

Hypervolemia, ARF, 478

Hypocalcemia, 417

Hypoglycemia, 77, 418, 423

Hypokalemia, 416, 560

Hypomagnesia, 417

Hyponatremia, 416–417, 493, 500, 560

Hypoperfusion, shock as, 151

Hypopituitarism, 419

Hypotension, 180, 181, 280

care, 150

nontraumatic, 151

secondary brain injury, 249

Hypothalamus, 406, 408, 410i, 421t

Hypothermia, 491, 492–493, 494, 497,500

geriatric patient, 571, 572

newborn, 547, 542, 546, 547, 548

Hypothesis statement, 4

Hypoventilation, 73, 81

Hypovolemia

ARF, 478

newborn, 547, 542, 542, 549

Hypovolemic shock, 72, 78, 143

burns, 314

causes, 149, 152

signs of, 151

treatment, 147

Hypoxemia, 79, 140

Hypoxia, 72, 78, 79, 140, 342

secondary brain injury, 249

and wound healing, 305, 306

Hypoxic drive, COPD, 342

I
Iatrogenic disorder, 93

IgE antibodies, 431

Ileostomy, 599, 604

Illicit drugs, and behavior, 517

Immediate-reaction allergy, steps, 426i,

430

Immersion events, 497

Immobilization, dislocations, 294–295

Immunity, lines of defense, 431

Immunization, 94

Immunizations, 446

Impaled object, 227, 247, 302, 303

Impaling forces, 257

Impartiality test, 19i

Implied consent, 25, 30, 32, 33

In loco parentis, 32

Incident action plan (IAP), 633, 641

Incident command post (ICP), 633, 642

Incident command system (ICS), 633–634, 

642, 647, 661

and fire service, 661

multi-casualty group functions, 637–638

Incident commander (IC), 633, 642

Incubation phase, 444, 445

Infant stage of development, 561

Infection

AEIOU-TIPS, 402, 479

geriatric patient, 568

gynecological, 530–531

neurologic treatment guideline, 403t

Infectious diseases, 444

Infectious exposure, 437, 450

Infectious phases, 444, 445

Inferior, 67

Inferior ECG leads, 363

Inferior wall ischemia, 382i, 387–388

Inflammatory response, 444

Influenza, 94

geriatric patients, 567, 572

Informed consent, 21, 25, 28, 32, 33

Ingestion, poison exposure, 467

Inhalation, poison exposure, 467

Initial assessment, 99

interfacility transfer, 166, 169

Injection, 176

poison exposure, 467

Injury, 30, 31. See also Damage

Injury patterns, 222

Injury prevention, 326

Inner cannula, tracheostomy tube, 598i

Insensible loss, shock, 152

Inspection

abdomen, 455

physical exam, 111

Inspiration, pressure, 116, 138

Insulin, 423

AEIOU-TIPS, 402, 479

neurologic treatment guideline, 403t

Insulin-dependent diabetes mellitus 

(IDDM)(type 1), 413, 418, 423

Insulin-dependent diabetic, 45

negative feedback mechanism, 70, 78

Intentional poisoning, 470

Intercranial pressure (ICP), 407

Interfacility transfer, 166–171

Internal abdominal injury, 266, 271

Internal hemorrhage, 232

and shock, 145, 150

signs, 237

Internal injury, 222, 226

Internal respiration, 140

International Trauma Life Support (ITLS) 

program, 287

Internet, research, 4

Interpersonal justifiability test, 19i

Interpreters, 610

Intersection, collision, 90

Interstitial fluid, 236

Intestinal flora,444

Intimate partner violence (IPV), 578

Intoxication

causes, 423

and head injury, 245, 243, 248

Intra-abdominal bleeding, 269–270

Intracranial pressure (ICP)

head injury, 248, 249

high-altitude, 498

Intramuscular (IM) drug administration, 

199–200

Intraocular pressure, head injury, 244, 249

Intraosseous, 53

Intraosseous access and drug 

administration, 195–196

Intrascrotal inflammation, 477, 481

Intravenous (IV) infusion. See IV infusions

Intrinsic renal failure, 477, 479

Intubation

asthma exacerbation, 334, 344

neck laceration, 303–304

poisonings, 471

techniques, 117, 138

Intussusception, 561

Ipratopium (Atrovent), 339, 559

Irradiation, 689

Irreversible shock, 147

Ischemic phase, multiple organ failure, 237

Iserson’s process, 19i, 23, 24

Isolated extremity fractures, 566, 572

Isometric exercises, 16

Isotonic exercises, 16

IV access

pediatric patient, 562

technique, 193–194

IV antioxidants, 4

IV infusions

administration, 180–181

burn trauma, 312

dosage over time, 184–185

drug bolus, 196–197

technique, 198–199

IV kit, 44

IV needle contamination, 189, 207

IV tubing, expiration dates, 189, 207

J
Jargon, PCR, 214

Jaundice, 460

Jefferson fractures, 276, 280

Jellyfish sting, 496, 501

Journal of Emergency Medical Services 

(JEMS), 4

Jugular venous distention (JVD), 159, 188, 

373, 379, 391

JumpSTART pediatric triage system, 632, 

636, 642

JumpSTART triage algorithm, 636i

Junctional escape rhythm, 364

Juvenile onset diabetes mellitus (JODM) 

(type 1), 413

K
Kava tea, 607, 611

Kehr’s sign, 271

Keirsey Temperament Sorter, 95

Kendrick Extrication Device (KED), 247

Ketones, 424

Kidney, 268, 271, 473i, 479

anatomy, 473i

stones, 476, 478–479, 480

Kilogram (kg), equivalents, 182, 206

Kinematics, 222

Kinetic energy, 222, 227

Kisselbach’s plexus, 509

KKK-A–1822, GSA ambulance specification, 

621
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KKK-A–1833E ambulance standards, 3, 7t

Knife wound, 297–298, 303–305

Krebs (citric acid) cycle, 68, 69i, 78

Kussmaul’s respiration, 118, 140, 560

KVO (keep vein open), penetrating injury, 

237

L
Labor

complications, 532

stages, 536

Lacerated diaphragm, 261

Lacrimation, SLUDGE mnemonic, 466

Lactated Ringer’s solution, 149, 235, 420, 457

eye irrigation, 509

Landing zone (LZ), 93

Language barriers, 610

Language differences, 432, 435

Laparotomy, 53

Large intestine, 449i, 457, 459

Large-scale events, 653, 659

Laryngeal fracture, 243, 249

Laryngeal mask airway (LMA), 248

Laryngoscope, 53

Larynx, 342

Lasix (furosemide), 340

Latent period, 444, 445

Lateral MVC, injuries, 227

Latex glove allergy, 190, 207

Law enforcement

paramedic interaction, 657

tactical operations, 660

Law of acceleration (Newton’s second law), 

222, 225

Law of inertia (Newton’s first law), 222, 225

Law of reciprocal actions (Newton’s third 

law), 222, 225, 227

Lead II, ECG, 362

Leading questions, 54

LeFort fractures, 247, 247i

Left brain hemisphere, 401–402

Left upper quadrant (LUQ), abdominal 

organs, 268, 457

Left ventricle heart failure, 392–393

Left ventricular end-diastolic pressure 

(LVEDP), 366

Left–sided heart failure, 381–382

Letterman, Dr. Jonathan, 7t

Leukemia, 484, 485–486

Leukocyte, 54

Leukocytoblast, 53

Level 1 trauma center, 324, 323, 326

Level of consciousness (LOC)

child, 164, 557

elderly patient, 164, 165

GCS, 248

RAS damage, 243, 249

TBI, 245

and transport, 322, 325

Lewisite, 690

Libel, 27

Licensure, 9

Lidocaine (xylocaine), 133, 134, 187, 

388, 389

geriatric patients, 570

RSI in head injury, 248

Life-saving skill performance, 9

Lifting technique, 94

Ligament of Treitz, 458

Lightning injuries, 498

Ligmentum arteriosum, 262

Limb ischemia, 383

Liter (L), equivalents, 183, 206

Literature review, 4

Liver, 67, 227, 268, 271, 449i, 457, 460

RBCs, 490

Liver function, and medications, 176, 181

Living wills, 17, 25

Locard’s principle, 657, 659

Log-roll maneuver, 280

Long-term care patient management, 600

Long-term outlook, interfacility transfer, 168

Loop diuretics, 392

Los Angeles Prehospital Stroke Screen, 405

Lou Gehrig’s disease, 597

Low birth weight, 541, 548

Low-velocity forces, 257

Lower airway, 119, 140, 330i, 340, 342. 

See also Lungs

disorders, 335–337

Lower UTI, 476, 480

LSD, 517

“Lub dub” heart sound, 353

Lung sounds, 112, 253, 260

Lungs, 330i, 340. See also Upper airway

blood supply, 329, 340

membranes, 329, 340

Lupin flour, 428, 431

Lymphoma, 486

M
Magill forceps, 139, 507

Magnesium, 417, 424

Magnesium sulfate, 48, 50t, 388, 389, 533, 559

Maintaining, wellness, 15

Male reproductive system, 58i, 66

Mallory-Weiss tear, 458

Malpractice, and anger, 31

Mandatory reporting, abuse, 24, 463, 469

Manual stabilization, spine injury, 281

Marijuana, 517

Mark I procedure, 682

Mass casualty incident, 635, 642

first arriving ambulance, 632, 642

scene size-up, 648

Mass gathering, 678

collapse, 675, 676, 679

exercise, 676

medical conditions, 680

practitioner teams, 678

protocols, 680

venues, 680

Massive pneumothorax, intervention, 256

Material safety data sheets (MSDS), 467, 

471, 667, 672

Maternal deaths, causes, 535

Mayo Clinic target heart rate calculator, 11

Mean arterial pressure (MAP), 72, 75, 79, 81

Mechanism of injury (MOI), 99, 157, 222

chest trauma, 257, 261

crush, 306

explosion, 227

frontal and rear impact, 226

physics, 222–223

Meconium, 549

Meconium aspiration, 542, 543i

Median effective dose, 176i

Median lethal dose, 176i

Medical history, 97, 102

Medical terms

best use of, 55

components of, 50

form and meaning of, 52–53

memorization and use, 55

Medication error, 22, 25, 48, 54, 171

Medication use, questions, 97, 102

Medications

administration authorization, 208

AMPLE, 161, 214

balancing, 180

calculation methods, 183–184

children, 563

classifications, 177

confirmation, 190, 208

duplication, 177

expiration dates, 208

“five rights,”175, 207

geriatric patients, 570, 571

interactions, 177

narcotics, 190

potentiation,177

route of administration, 176, 179

safe administration, 191

shortcut formulas, 205

sound-alikes, 179

supply inspection, 190, 207

therapeutic index, 176i

therapeutic window, 470

MEDLINE, 4

Medulla oblongata, 396i, 406, 407

receptors, 117, 139

Megaloblastic anemia, 485

Mellaril, 514, 518

Menarche, 530

Meninges, 67, 397i, 406

Meningitis, 55

Meningococcal meningitis, 441, 445–446

Menopause, 530

Menorrhagia, 530, 535

Menstrual cycle, 530

Menstruation, 530

Mental illness, patient management, 587

Mesenteric ischemia, 459

Metabolic acidosis/alkalosis, 73, 80–81, 416, 

423, 424

ROME mnemonic, 419–420

Metabolic rates, children, 556

Metabolic shock, causes, 149

Metaproterenol (Alupent), 559

Methamphetamine lab, 655, 660

Methylprednisolone, 275, 280

Micrograms, symbol, 55

Microscope, 53

Midazolam (benzodiazepine), 133, 293

Midbrain, 396i, 406, 408

Midclavicular line, 56, 65

Middle ear barotrauma (MEBT), 501

Middle Eastern Red Crescent, 8

Midface instability, 248, 247
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Midsagittal plane, 56i, 66, 67

Military anti-shock trousers (MAST), 603, 

604

Milligram (mg), equivalents, 183, 206

Milliliter (mL), equivalents, 183, 206

Mini-reference guide, medications, 179

Minute ventilation, 76, 81

Minute volume, calculation, 343

Mitigation phase, mass gathering, 

679–680

Mitral stenosis, 53

Modeling, wellness, 15, 17

MONA (morphine, oxygen, nitroglycerin, 

aspirin), cardiovascular emergencies, 

380, 393

MONA algorithm, 207

Money, unresponsive patient, 20, 24

Monomorphic ventricular tachycardia, 352, 

364

Monophasic defibrillator, 368

Morals, definition, 24

Morphine, 388

Morphine sulfate (MS), 48, 50t

abdominal trauma, 270

burn trauma, 313

musculoskeletal injury, 293

soft tissue injury, 302

Motor vehicle collision (MVC), 55

cases, 218, 219–220, 225–226

injuries, 227

multi-casualty triage, 627–630, 

640–641

three collisions, 223, 227

Mucous plugs, nebulized saline, 339

Multi-casualty incident, 635, 642

ICS group functions, 637–638

scene size-up, 638

triage, 627–630, 640–641

Multiple births, 536

Multiple myeloma, 486

Multiple organ failure, ischemic 

phase, 237

Multiple sclerosis (MS), patient 

management, 588–589

Multiple stabbing, 85–86, 92–93

Multiplex radio communications, 624

Multivehicle crash, 320, 322, 325

Mumps, 446

Münchausen syndrome by proxy 

(MSBP), 581

Muscle relaxants, 134

Muscular dystrophy (MD), patient 

management, 589

Musculoskeletal system, 65

Myasthenia gravis (MG), 166, 170, 171

patient management, 589

Myeloid, 53

Myers-Briggs Type Inventory (MBTI), 95

Myocardial, 52

Myocardial infarction (MI), 371–374, 

376–377, 380–381, 390, 391

abdominal pain, 454

and family history, 393

Myocardial ischemia, 4, 376

Myocardium, 362

MyPyramid, tracker, 11, 12

Myxedema coma, 423

N
Nadar pin, 652

Nagel, Dr. Eugene, 7t

Naloxone (Narcan), 179, 405, 468, 469

Narcan, 54

Narcotic analgesics, abdominal pain, 451, 

459

Narcotic overdose, 461, 469

toxidrome, 466

Narcotics, custody log, 190

Narrowing pulse pressure, 80

Nasal cannula, eye irrigation, 506

Nasal intubation, medications, 134

Nasal trauma, 244, 249

Nasogastric tube (NGT), 119, 141

home care, 600, 601, 605

Nasopharyngeal airway (NPA), 248

National Association of Emergency Medical 

Technicians

code of ethics, 22, 24

website, 36

National Association of EMS Physicians, 

resuscitation cessation, 392

National Council for State EMS Training 

Coordinators, website, 5

National Fire Protection Agency (NFPA) 

473, standards, 673, 687

National Fire Protection Agency (NFPA) 

704, signs, 666, 668, 674

National Heart, Lung and Blood Institute, 11

National Highway Safety Transportation 

Administration (NHTSA), website, 36

National Incident Management System 

(NIMS), 633, 680

National Response Plan (NRP), 657

National Special Security Event (NNSE), 

680

Native Americans, 611

Natural disasters, 657

Natural killer cells, 431

Nature of injury (NOI), 99

Nebulized drug administration, 200–202

Nebulized saline, respiratory distress, 339

Nebulizer use, 94

Neck injuries, 240–243, 245, 247–248, 249

Neck, zones, 246i, 250

Needle cricothyroidotomy, 130–131

Needle decompression, 261

Needle stick accidents , 208, 445

Negative pressure, chest cavity, 262

Negative-feedback mechanism, 70, 146i, 

415

Neglect, 578, 582

Negligence, 26

Negligence, four components, 30, 32

Neonatal Resuscitation Algorithm (AHA), 

545i, 548–549

Neonatal Resuscitation Program (NRP), 539

Neonate, 542, 549

Neoplasms, lung, 337

Nephron, 473i

Nerve agents, 94, 465–466, 685

Neurogenic shock, 72, 78, 149

and hypotension, 280

spinal cord injury, 277

treatment, 147, 280

Neuroleptic agents, 518

Neurological disorders, treatment guideline, 

403t–404t

Neuromuscular diseases, 404

Neurotransmitters, 70

Neutron activation, 686

Newborn, 538, 539–540, 547–548

apnea, 543–544, 548

assessment, 544, 545–546

circulation, 542, 543i

CPR ratio, 544, 547

head position, 546

pulse monitoring, 548

vascular access, 547

Newton’s laws, 222, 225, 227

“Nice to know” exam techniques, 109

Nifedipine, 499

9–1–1, national emergency phone number 

(1968), 9

“Nine rights,” medication administration, 

175

Nipples, and thoracic injury, 67

Nitrogen narcosis, 501

Nitroglycerin (NTG), 172, 179, 181, 340

388, 392

Nitroprusside, 392

Nitrous oxide, 36, 293

Non-insulin dependent diabetes (type 2), 

418

Non-segment elevation MI (NSTEMI), 

376–377

Nonurgent patients, multi/mass casualty 

incidents, 642

Nonverbal clues, aggressive behavior, 93

Nonverbal communication, 103

Nonverbal consent, 33

Norepinephrine, 70, 78, 108, 174, 180, 519

Normal findings, 106, 108

Normal saline (0.9% sodium chloride 

solution), 235, 420, 424, 457

eye irrigation, 506, 509

Normal sinus rhythm (NSR), 357

Nosebleed (epistaxis), 504–503, 505, 507, 

508, 509

“Not equal to,” symbol, 55

“Not yet sick” patient, 43, 165

Nuchal cord, 532, 535

Nulli-, prefix, 55

Nuts, allergy, 426

O
Obese patient, 585, 587, 590

Objective findings, 43

Objectivity, documentation, 212, 216

Obligation to provide care, 22–23

Obstetrics, 530

Obstructed airway, pediatric patients, 554, 562

Obstructive shock, 142, 149

causes, 149

treatment, 147, 150

Occipital lobe, 395i, 406

Occlusive dressing, 306

chest wound, 259

neck wound, 303

Ocular exposure, poison, 467

Olfactory nerve, 66
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Online medical oversight, 6, 9

Onset, OPQRST, 102, 103, 161, 214

Open pneumothorax, intervention, 256

Open-ended question, 102

Operational control, 33

Opportunistic infections, 487

OPQRST, 97, 99, 102, 103, 158, 161, 

214, 477

Organophosphates

poisoning, 174, 181, 664, 673

toxidrome, 466

Oropharyngeal airway (OPA), 138, 248

children, 557

Osteoclasts, 295

Osteomalacia, 53

Osteopathy, 611

Ostomy, 604

OTC (over the counter) medications, 189, 207

overdose, 465

Otitis media, 505, 509, 591

Ovarian cyst, 530, 535

Ovaries, 410i, 421t

Overdose

AEIOU-TIPS, 402, 479

neurologic treatment guideline, 403t

Ovulation cycle, 535, 536

Oxygen (O2), 388

hemorrhagic shock, 235

pathway, 340

shock support, 151

toxicity, 495, 501

Oxygen (PaO2), partial pressure, 486

Oxygen equipment, home care, 600, 604

Oxygen saturation (SpO2), 330, 331, 337

Oxygenation, 120

Oxyhemoglobin dissociation curve, 486

Oxytocin (Pitocin), 533

P
P wave, ECG, 357, 363

P-pulmonale, 363

Pacemakers, 355, 356i

Palliative care, 32, 605

Palpation, 111, 112

abdomen, 265, 455

Pancreas, 268, 271, 410i, 421t, 424, 

449i, 457

Panic attack, 514, 518

Pantridge, Dr. Frank, 7t

Paralyzed patient management, 587

Paranoid schizophrenia, 513, 517, 518

Paraphrasing, 103

Paraplegic patient, 590

Paraplegic spinal cord injury below T3, 

280–281

Parasympathetic branch, ANS, 70, 71, 78, 80

Parasympathetic medications, 174, 180

Parathyroid glands, 410i, 421t

Parenteral drug administration, 179, 180

Parietal lobe, 395i, 406

Parotid glands, 64, 67

Paroxysmal nocturnal dyspnea, 375, 393

Partial pressure of oxygen (PaO2), 486i

Partial-thickness burns, 315

Past medical history (PMH), 101, 104

AMPLE, 161, 214

PAST mnemonic, 338

Pathogen, 17

Pathogens, WMDs, 442

Patient advocacy, 23

Patient assessment, 157–159, 158i. See also 

Assessment

Patient autonomy, 25

Patient care record (PCR), 46i. See also 

Documentation

access, 210, 214

legal purpose, 216

“legal shield,” 212

spelling, 213

Patient outcome, rescue operations, 647

Patient privacy, 32, 33

Patient self-determination, 30, 33

Patient-controlled analgesia (PCA) pumps, 

home care, 601

Pattern recognition, 44

PDA medical references, 179

Peanuts, allergy, 426, 428, 431

Pedal edema, cardiovascular emergencies, 

379

Pediatric Assessment Triangle (PAT), 

556–557

Pediatric condition falsification (PCF), 581

Pediatric patient, 556–558, 575–576, 

580–581

abdominal pain, 459

abdominal trauma, 555, 562–563

abuse reporting, 30, 574

acute respiratory distress, 584–585, 590

airway devices, 554, 561–562

asthma, 553–554, 560–561

burns, 312, 315

diarrhea, 452, 460

DKA, 551–553, 559–560

exercises, 550–551

foreign object in nose, 244, 249

head injuries, 563

ingested foreign bodies, 460

IV access, 562

IV administration, 206

level of consciousness, 164

MVC, 227

nasal obstruction, 506, 510

organophosphate poisoning, 673

otitis media, 586, 591

poisoning, 465, 471

shock, 144, 150, 152

skeletal fractures, 293

temperature, 559

toxic exposure, 669

transport, 558–559

undertreatment, 559

Pediatric trauma score (PTS), 227

Peer review, 4

Pelvic girdle, anatomy, 289i, 294

Pelvic inflammatory disease (PID), 530, 534

Pelvic pain, 477

Penetrating injuries, 224, 226, 227

care, 237

Penetrating trauma

abdomen, 269

chest, 262

chest and abdominal cavity, 256–257, 269

forces, 257

Percussion, 112

abdomen, 455

chest, 261

exercise, 253

Percutaneous coronary intervention (PCI), 

380, 393

Percutaneous endoscopic gastrostomy (PEG) 

tubes, home care, 601

Perfusion, 156, 165, 353

Pericardial tamponade, 148i, 255, 263, 

382–383

Pericardiocentesis, pericardial tamponade, 

148i

“Perimeter,” tactical situation, 659

Peripheral arterial disease (PAD), 383

Peripheral nervous system (PNS), 70, 71

Peripherally inserted central catheter 

(PICC), 597, 598, 599, 604

Peristalsis, 54, 67

Peritoneal dialysis, 413, 422–423, 478, 481

Peritonitis, 452, 459, 460

Periumbilical, 49

Permissive hypercapnia, 343

Persistence, WMD device, 685

Personal ethics, 23

Personal information, 98, 103

Personal protective equipment (PPE), 87, 93, 

94, 439, 443, 444

hazardous materials, PPE, 668, 669i

rescue operations, 650, 652

toxicology emergency, 468

WMD incident, 687

Personal risk analysis (PRA), 3

Pertinent negatives, 41, 44, 103–104, 214

pH

balance, 415–416

buffers, 73

normal, 423

Pharmacodynamics, 176

Pharmacokinetics, 175–176, 181

Physical abuse, 578, 581

Physical activity levels, 12

Physical activity tracker, 11

Physical assessment, exercises, 153, 154

Physical exam, 113

techniques, 164

Physical impairments, 586–587

exercise, 584

Physician extender role, 23

Physician extenders, 112

Physiology

acid/base balance, 72–73

cardiovascular system, 71–72

cellular respiration reactions, 69i, 78

central nervous system, 70

definition, 76

endocrine system, 79

feedback mechanisms, 69–70

neurotransmitters and receptor sites, 

79–71

respiratory system, 72

urinary system, 73

Pia mater, 67, 397i, 406

Pineal body, 410i, 421t

Pituitary gland, 410i, 415i, 421t, 424

Placard, hazardous material identification, 

668, 673
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Placenta previa, 531, 532i, 533

Placental stage, labor, 536

Planes, anatomical, 56i, 67

Planning phase, mass gathering, 677, 680

Platelets, 236

Plavix

ACS/AMI, 394

and soft tissue injury, 302, 305

Pleural decompression, tension 

pneumothorax, 148i

Pneumatic anti-shock garments (PASGs), 

231, 237, 271, 306

Pneumonia, 335–336

Pneumothorax, 53, 237, 257, 260, 261

spontaneous, 336

tension, 148, 255, 256, 263

Point of maximal impulse (PMI), 

auscultatory site, 363

Point-of-care tests, 113

Poison control centers, 467, 468, 471

Poisoning, 465–466

absorption, 470

identification, 467, 471

management, 462

modes of exposure, 466, 467

organ impact, 471

Poly-, prefix, 55

Polycythemia, 484, 489–490

Pons, 396i, 406, 408

Positive deflection, ECG, 357

Positive feedback mechanism, 77

Positive pressure ventilation, 120

newborn, 548

Positive-feedback mechanism, 415

Post-immersion syndrome, 497

Post-traumatic stress disorder (PTSD), 

515, 519

Posterior cerebral artery (PCA) stroke, 407

Posterior horn, spinal vertebra, 274i

Posterior plane, 57i, 66

Postrenal failure, 477, 479

Potassium, 416

Potential energy, 222

Potentiation, medications, 177

Pounds to kilogram (kg), 182, 185, 206

Power of attorney, 27, 211, 216

PR interval (PRI) ECG, 357, 364

Practitioner teams, mass gathering, 678

Pralidoxime chloride (2–PAM), 468, 671, 685

Prearrival instructions, 624

Precordial leads, 362

Prednisone (Deltasone), respiratory distress, 

339

Preeclampsia, 48, 54, 527, 531, 534

Preexisting vascular access devices (PVADs), 

home care, 601, 602

Prefix, medical term, 50

Pregnancy

complications, 531

exercise, 526–527

high-risk, 536

term, 534, 535

Pregnancy-induced hypertension (PIH), 531

Prehospital and Disaster Medicine, 4

Prehospital Emergency Care, 4

Prehospital Trauma Life Support (PHTLS) 

program, 287

Preload, cardiac, 354, 366, 368

Premature birth, 542

Prerenal failure, 477, 479, 481

Prescribed medication compliance, 189, 

207, 190, 208

President’s Council on Physical Fitness and 

Sports, 16

Presidential candidates, 18

Pressure point compression, 237

Pressure ulcers, 572–573

Preterm labor, 532

Primary apnea, 543, 548

Primary blast injury, 687

Primary spinal injuries, 281

Primary survey, 99, 103, 109, 157, 165

cardiovascular emergencies, 378

interfacility transfer, 166, 169

technique, 160

Prioritization, 41

Prisoners, 656, 657–658, 660, 661

Problem-based learning

ethylene glycol intoxication, 520–524

head and chest injuries, 316–319

imminent birth and respiratory distress, 

613–616

interfacility transfer, 166–171

motocross rider, 282–287

partner quandary, 34–36

respiratory distress, 432–436

seizure and SCD, 592–594

Professional behavior, 30

Professional rapport, 98

Progression

PASTE, 338

spinal injury, 281

Prolapsed umbilical cord, 532

Proliferation phase, wound healing, 301, 

307

Promethazine, 457

Promoting, wellness, 15

Propofol (Diprivan), 134

Prospective medical control, 29, 33

Prostate enlargement, 567–568, 573

Prothrombin activator (PTA), 236

Protocol deviations, mass gathering,

680

Provocation, OPQRST, 103, 161, 214

Proximate cause, 30, 31, 32

Psychobehavioral symptoms, 515–516

Psychogenic hyperventilation, 43

Psychosis, 518

AEIOU-TIPS, 402, 479

neurologic treatment guideline, 403t

Psychosomatic disorders, 518

Public health, 442–443, 446

Public safety answering center (PSAC), 3

Public safety answering point (PSAP), 

poison control, 179

PubMed, 4

Pulmonary agents, 686

Pulmonary contusions, 262

Pulmonary edema, 314, 382

acute, 392–393

toxin-related, 471

Pulmonary embolism (PE), 43, 335, 392

obstructive shock, 149

Pulmonary laceration, 254, 262

Pulmonary system, 58i, 60i, 66. See also 
Lower airway, Lungs, Respiratory 

system, Upper airway

anatomy, 329i, 330i

disorders, 334–338

function, 334

Pulsatile spurting, 235

Pulse, comparison, 379

Pulse oximeter, 44, 111, 112

vs. capnography, 330–331

Pulse rate, 112

Pulseless electrical activity (PEA), 366, 

367i, 393

Pulsus alternans, 379

Pulsus paradoxus, 379

Pump problem, chest trauma, 261

Purkinje fibers, 355, 356i

Push-Me Pull-You, spinal board strapping, 

279

Q
Q wave, ECG, 363, 377i

QRS complex, ECG, 357, 362

QT interval, ECG, 357

Quadriplegic patient, 590–591

Qualitative method, decontamination, 669

Quality improvement, 9

Quality improvement/quality management 

(QI/QM) committee, EMS protocols, 

322, 325

Quality, OPQRST, 103, 161, 214

Quantitative method, decontamination, 669

Questions, medical history, 97, 102

QuickClot (zeolite powder), 234, 237

Quotation marks, bystander comments, 215

R
Rabies risk, animal bites, 501

Radial pulse, 237

Radiation, 686, 689

burns, 311, 315

Radio consultation, 33

Radioactive leak, 666, 674

Radius and ulnar fractures, 294

Rapid sequence intubation (RSI), 125–128

head injury and trismus, 242, 248

medications, 133–134

MG patients, 589

neck laceration, 303–304

and vocal cord spasm, 140

Rapid transport

blunt force and penetrating injuries, 237

chest trauma, 261

compartment syndrome, 306

hemorrhagic shock, 235

patient in shock, 149

Ratio and proportion, 183

Re-bleeding, 307

Reactionary gap, 88, 92

Reactive airway disease (RAD), 563

Reading critically, 5

Reality-based cases

abdominal trauma, 265–267, 270–271

acute respiratory distress, 584–585, 590

airway compromise, 502, 503, 508
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allergic reaction, 425, 426–427, 430–431

ALS and tracheostomy tube obstruction, 

597–599, 603–604

aspiration of emesis, 575–576, 580–581

assessment, 20, 24

automobile accident (1966), 2, 9

automobile accident (2006), 5, 9

bicycle accident, 106–107, 111

bicycle fall, 289–290, 294

burn pain, 19–20, 24

burn trauma, 308, 309–310, 314

carbon monoxide (CO) poisoning, 

74–75, 79

cardiac arrest, 365–366, 368–371, 

389–390

cardiac dysrhythmia/ischemia, 345, 

348–349, 361–362

central venous access catheter, 596–597

chemical spill incident, 663–665, 

672–673

chest pain and shortness of breath, 

188–189, 206–207

chest trauma, 251, 253–254, 261–262

chronic renal failure, 475–476, 480

crush injury, 298–299, 305–306

diabetes, 411–413, 422

documentation, 209, 210, 213–214

drug bust, 654–655, 659

drug overdose, 462–463, 463–464, 

469, 470

erythematous vesicular rash, 63, 66

esophageal varices, 450–451, 457–458

fitness, 12

gender bias, 37–38, 43

geriatric patient, 564, 566, 571–572

head and neck injuries, 240–243, 247–248

hemorrhagic shock, 229–230, 235–237

high-altitude pulmonary edema, 493, 500

hypothermia, 491, 492–493, 500

infectious exposure, 437, 550

knife wound, 297–298, 303–305

mass gathering collapse, 675, 676, 679

multiple stabbing, 85–86, 92–93

multivehicle crash, 320, 322, 325

MVC multi-casualty triage, 627–630, 

640–641

myocardial infarction, 371–374, 390–391

negligence, 26, 31

newborn, 538, 539–540, 547–548

nosebleed, 504–503, 509

patient assessment, 154–155, 163–164

pediatric asthma, 553–554, 560–561

pediatric condition falsification, 575–576, 

580–581

pediatric DKA, 551–553, 559–560

peritoneal dialysis, 413, 422–423

preeclampsia, 48, 54

pulmonary embolism, 142, 144, 159

respiratory distress, 331–332, 341

resuscitation termination, 20, 24

seizure, 399–400, 407

severe shortness of breath, 116, 137–138

slow heart rate, 179–180

spinal trauma, 274–275, 279

stroke, 395, 406–407

transfusion reaction, 483–484, 488–489

trauma, 219–220, 225–226

urinary tract infection, 472, 475, 479–480

varicella (chicken pox), 551–552, 559–560

vehicular rescue operations, 644–645, 

650–651

ventilatory distress, 527–528, 534

violent behavior, 512–513, 517

WMD incident, 683, 688–689

Rear impact, injuries, 226

Rear MVC, injuries, 227

Reassessment, 41, 159, 191

acute coronary event, 375–376, 393

CPR, 390

Rebound tenderness, 453, 460

Receiving facility contact, 624

Receptor sites, and medications, 176

Receptors, 70, 78, 81

Recertification, 5

Recompression therapy, 501

Rectal drug administration, 204–205

Rectum, 449i, 457

Reduction risk, angulated fracture, 294

Referred pain, abdominal organs, 459

Reflexes, 112

Refractory period, 363

Refusal form, 20, 24

Refusal of care, 210, 212, 214, 216

Region, OPQRST, 103, 161, 214

Rehabilitation, hazardous material incident, 

670, 673

Release from scene, 211, 215

Renal failure, 477

Renin-angiotensin mechanism, 80, 235, 236i

Reporting, Star of Life, 8

Representative heuristic, 41, 42, 43, 44

Rescue operations

communication, 649, 652, 659

patient access, 646, 648, 652

phases, 647

simulated practice, 644

vehicle extraction, 647–648

Research

interpretation, 4–5

journals, 4

Resources, 42

Respiration, 140, 343

Respiratory acidosis/alkalosis, 75, 79, 80, 

416, 423

ROME mnemonic, 419–420

Respiratory disorder, pediatric, 563

Respiratory distress, 331–332, 338, 341

nebulized saline, 339

Respiratory failure, 337–338

Respiratory function, geriatric patient, 572

Respiratory illness, geriatric patient, 

567, 573

Respiratory insufficiency, 342

Respiratory measurement devices, 44

Respiratory protection, hazardous material, 

668, 669i

Respiratory rate, 112, 113

Respiratory structures, 330i, 340

Respiratory system

anatomy, 58i, 60i, 66, 115, 119i

physiology, 72–73, 119–120, 135, 136i, 

137i

Respiratory tract, and infection, 440, 445

Response, Star of Life, 8

Response time, 91

“Rest and digest,” 70

Restoril (benzodiazepine), overdose, 

463, 469

Restraints, 511, 516, 517

agitated patient, 515, 519

protocols, 511–512

sick prisoner, 656, 660, 661

Restricted airways, 115, 329

Resuscitation

effort cessation, 374, 392

guidelines, 326

questions, 549

Resuscitation termination, reality-based 

cases, 20, 24

Reticular activating system (RAS), 249, 408

Reticular formation, 401, 408

Reticuloendothelial system (RES), 446

Retina, 509

Retrogastric, 53

Retrospective medical direction, 27, 33

Return of spontaneous circulation (ROSC), 

184

“Reverse triage,” lightning strikes, 498

Rh blood types, 489

Rhonchi, 342, 604

Ribs

anatomy, 252i

fractures, 254, 262, 255, 263

RICE (rest, ice, compression, elevation), 

skeletal injuries, 293

Right brain hemisphere, 401–402

Right bundle branch block, 352, 364

“Right circumstance,” 180

Right lower quadrant (RLQ), 64

abdominal organs, 268, 457

Right upper quadrant (RUQ), 67

abdominal organs, 268, 457

Right ventricular infarction, 388

Right-sided heart failure, 381

Riot control agents, 690

Rocuronium (Zemuron), 134

Roller bandages, 306

Rollovers, ambulance, 90

ROME mneumonic, 419

Rotational forces, spine, 277, 280

RPM (respiration, pulse, mental status), 

635, 642

Rubbing, newborn feet and back, 548

Rubella, 441, 446

Rucker’s ambulance, 2, 3

Rule of nines, burns, 314

Ruptured ectopic pregnancy, 454, 457, 458

Ruptured spleen, 453, 454, 458, 460

Ryan White Comprehensive AIDS Resources 

Emergency Act (1990), 445

S
Safar, Dr. Peter, 7t, 9

Safety. See also Scene safety, Sizing up

abused/neglected patient, 577, 579–580

dangerous situation, 90–91

driving, 84, 90

emergency work, 658

environmental extremes, 499

medication administration, 191
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Safety (continued)

patient interviews, 85, 92

pediatric infections, 559

PPE, 87, 93, 94

psychiatric/behavioral patient, 515

restraints, 87, 94

sharps, 207

special events, 679

Safety officer, rescue operations, 652

Sagittal plane, 67

Salivary glands, 67

Salivation, SLUDGE mnemonic, 466

SAMPLE mnemonic, 99, 102, 158, 214, 

338, 477

Scene clearance, police, 90

Scene contamination, tactical operation, 

656, 660

Scene description, spinal injury, 280

Scene safety, 84–85, 90

burns, 312

at dispatch, 92

domestic violence, 576, 581

five elements, 87

hazardous materials, 672, 673

high school shooting, 84

patient on roof, 235

prisoner examination, 660

rescue operations, 645, 649, 651

stab wound, 226

Scene size-up, 155, 164, 165, 634–635, 641

interfacility transfer, 166, 168–169

multi/mass casualty incidents, 638

violent patient, 517

Schizophrenia, 53

School-aged children, 562

Sclerosis, 52

Scope of practice, 30

Scut Monkey Drug Manual, 178

Seat-belt sign, 266i, 270

Second line of defense, immunity, 431

Secondary apnea, 543, 548

Secondary blast injury, 249, 687

Secondary spinal cord injuries, 281

Secondary survey, 104, 109, 157, 161–162

cardiovascular emergencies, 378

equipment, 164

interfacility transfer, 166–167, 169–170

Secondhand smoke, 17

Sedation, reassessment, 181

Sedatives, 133–134

Seizure, 399–400, 407

children, 554, 560, 561

description, 400

Self description, 96

Self-contained breathing apparatus (SCBA), 

672, 687

Self-defense, 512

Self-neglect, elder, 579

Sellick maneuver, 140–141

Sensory neurons, 408

Sentinel events, biological attack, 686

Septic shock, 72, 78

PICC, 599, 604

treatment, 147

Sequestration, shock, 152

Serotonin, 519

Set point, 70, 78

Severe shortness of breath, 116, 137–138

Severity, OPQRST, 103, 214

Sexual abuse, 574, 578, 580

Sexual assault, 579, 581, 582

Sexual exploitation, 578

Sexually transmitted infections, 530

Shamanism, 608, 611

Sharps

accidents, 208

disposal, 190, 207

safety, 207

Shearing forces, blunt force trauma, 

257, 262

Shielding, radiation exposure, 689

Shift work, 17

“Shingles,” 66

Shivering, 496, 497, 501

infants, 554, 561

Shock, 72, 79, 143

ABCDE, 144, 150

and abdominal injury, 269

children, 562

clinical causes, 238

factors influencing, 152

mortality rate, 151

oxygen support, 151

pediatric, 144, 150

signs of, 151

stages, 147, 151

treatment, 147–148

types, 72, 78, 149

“Shock position,” 165

Short spine board, 281

Short-acting thrombolytics, 4

Shortness of breath, 339

“Sick” patient, 164, 165

Sickle cell disease, 482, 488, 489, 490, 

593–594

Side flash injuries, 496, 501

Sight impairment, 587

Sight loss, exercise, 504

Significant contact, 445

Silence, interview, 103

Sinoatrial (SA) node, 355, 356i, 363

Sinus bradycardia, 350, 363

Sinus rhythm, 370i, 390

Sizing up, 87, 90, 157

at dispatch, 92

elements of, 165

scene, 155, 164

Skeletal injuries

identification, 294

management, 291, 292t

Skilled nursing facility (SNF), 565

Skin

anatomy, 297i, 303, 307

functions, 306

temperature, 499

Skin cancer, 591

Skin protection, hazardous material, 

668, 669i

Skull, bones of, 240i, 247

Slander, 27

Slow heart rate, 179–180

SLUDGE mnemonic, 466, 471, 685

Small bowel, blunt abdominal trauma, 271

Small intestine, 67, 449i, 457

Small workout, 16

SMART triage system, 628i, 636–637, 

637i, 639

Smoke inhalation, 314

Smoking, 17

and COPD, 343

Snake bites, 498

Sniffing position, 505, 509

Snoring, 141

SOAP, documentation method, 212

Social dimension, wellness, 17

Social isolation, and infection, 445

Society of Toxicology, 465

Sodium, 416

Sodium bicarbonate (NaHCO3), 388, 420, 

468, 479

Sodium cyanide and hydrochloric acid, 

683, 688

Soft tissue injury

management, 301–302

pathophysiology, 301

patient medications, 302, 305–306

Soft-point bullets, 219

Somatic (parietal) pain, abdomen, 

455, 460

Somatic branch, CNS, 70, 78

Special events

collapse, 675, 676, 679

resources, 678

Speech impairments, 587, 590

Speeding ticket, 20, 24

Spelling, medical terms, 50, 51

Spelling, PCR, 213, 214

Spinal column, 280, 281

Spinal cord horns, 274, 279

Spinal cord injuries, 277

Spinal cord transection, 275, 280

Spinal immobilization, 277, 278

Spinal immobilization board, 245

Spinal injuries, 244, 245, 249

Spinal precautions, 227

Spinal trauma, 273, 277

Spine

anatomy, 273i, 274i, 276–277

injuries, 277, 275, 280

Splash lightning injuries, 496, 501

Spleen, 268, 271, 449i, 457

RBCs, 484, 490

ruptured, 454, 458

Splinting, 306–307

principles, 292t

Spontaneous abortion (miscarriage), 531

Spontaneous pneumothorax, 336

Sprain, 295

Sprains, spine, 277

Spraying devices, WMD, 685, 689

Sputum production, PASTE, 338

ST segment, ECG, 357, 377i, 380

ST-segment elevation MI (STEMI), 377

Stab wound, 264, 270

Stable angina, 376

Staging area, 633, 641

tactical operation, 657, 660

-Stalsis, suffix, 54

Stand-by, tactical operation, 655, 660

Standard of care, 27

inconsistency, 22, 25
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Standing orders, 207

Staph (staphylococcus) infections, 445

Star of Life, 7t, 8

Starling’s Law, 74, 138, 362

START (simple triage and rapid 

transport), 85

START triage algorithm, 630i, 635i

START triage system, 628i, 630i, 635, 639

Status change, 48, 54

Step-by-Step 6, Foreign Body Airway 

Obstruction Removal, 122–123, 692

Step-by-Step 7, Endotracheal Intubation, 

123–125, 693–694

Step-by-Step 13, Rapid Sequence 

Intubation, 125–128, 695–696

Step-by-Step 18, Continuous Positive 

Airway Pressure (CPAP), 128–129, 

697

Step-by-Step 19, Needle Cricothyroidotomy, 

130–131, 698

Step-by-Step 21, Dual-Lumen Airway 

Device, 131–133, 699

Step-by-Step 27, Chest Auscultation, 110, 

700

Step-by-Step 32, Primary Survey, 160, 701, 

701

Step-by-Step 33, Secondary Survey, 

161–162, 702–703

Step-by-Step 37, ECG Acquisition, 359–360, 

704

Step-by-Step 38, Synchronized 

Cardioversion and Defibrillation, 

385–386, 705

Step-by-Step 39, Transcutaneous Cardiac 

Pacing, 386–387, 706

Step-by-Step 42, Intravenous Access, 193–

194, 707–708

Step-by Step 45, Intraosseous Access and 

Drug Administration, 195–196, 

709–710

Step-by Step 48, Intravenous Drug Bolus, 

196–197, 711

Step-by Step 49, Intravenous Drug Infusion, 

198–199, 712

Step-by Step 50, Intramuscular Drug 

Administration, 199–200, 713

Step-by Step 52, Nebulized Drug 

Administration, 200–202, 714

Step-by Step 53, Subcutaneous Drug 

Administration, 202–203, 715

Step-by Step 58, Rectal Drug 

Administration, 204–205, 716

Step-by-Step 77, Chest Trauma 

Management, 258–260, 717

Sterilization, methods, 208

Stethoscopes, 111

as hearing aid, 163

Stings, 492, 498, 500

Stomach, 449i, 457

Stored energy, vehicular rescue operations, 

651

Strain, 295

Stranger anxiety, toddlers, 562

Stress

job conditions, 17

management, 15

and shift work, 17

Stridor, 141, 164, 325

Stroke, 395, 399, 406–407, 408, 479

AEIOU-TIPS, 402

neurologic treatment guideline, 403t

scales, 405

Stroke volume, 71, 78

Subarachnoid membrane, 67

Subcutaneous (SQ) drug administration, 180

technique, 202–203

Subdural space, 397i, 406

Subjective findings, 97, 103

Subjective information, 43

Sublingual, route of administration, 179

Subluxation, 295

Submandibular glands, 64, 67

Submersion events, 496, 497, 501

Substernal chest, 55

Succinylcholine (Anectine), 134, 313

Suctioning, 118, 140

head injuries, 245

Suffix, medical term, 50

Suicidal patient, 513, 514, 518

Suicide

risk groups, 518

state laws, 511

Supine position, 67

Surface water, 648

Surfactant, 66, 117, 138, 329, 340

Surgical intensive care unit (SICU), 321

wound care, 297

Survivability, water incident, 648

Suspects, 660

Swift water, 648, 652

Symbols

male and female, 55

to avoid, 51t

Sympathetic branch, ANS, 70, 78, 108

and shock, 151

Sympathetic nervous system, 174, 177, 180

Sympathomimetics

poisoning, 466–467

toxidrome, 466–467

Synapse, 181

Synchronized cardioversion, 364, 390

and defibrillation, Step-by-Step, 385–386

Syncopal episode, 361

Syncope, 408

neurologic treatment guideline, 403t

Synergistic medications, 177

Systemic inflammatory response (SIR), 

231, 237

Systemic inflammatory response syndrome 

(SIRS), 312

Systole, 353, 363

Systolic blood pressure, 151

T
T wave, ECG, 357, 377i

Tablespoon (T), to milliliter (mL), 183, 206

Tachycardia, 68, 71, 78

Tachypnea, 68, 78, 139, 165

Tactical operations

cooperation, 660

paramedic role, 657

Talking, PASTE, 338

Target heart rate, 11

Taser wound, 221, 226

TBSA (total body surface area), burns, 312

Teaspoon (tsp), to milliliter (mL), 183, 206

Technical decontamination, 687

Technical specialists, multi/mass casualty 

incident, 642

Temperature, 112

Temperature regulation, geriatric patient, 

572, 573

Temporal lobe, 395i, 406

Tenormin, 407

Tension pneumothorax, 148, 261

intervention, 256

right-side, 255, 263

Tension-building phase, domestic violence, 

581

Teratogens, 536

Terbutaline sulfate, 533, 559

Terminal patient, management, 17

Terrorist incidents, 657

Tertiary blast injury, 687

Tertiary syphilis, 446

Testes, 410i, 421t

Tetanus, 305

Therapeutic index, medication, 176

Therapeutic window, 470

Thermal burns, 311

Thermosensors, 495, 501

“Third service” EMS service, 660

Thompson, George J., 516

Thoracic trauma. See also Chest trauma

and abdominal involvement, 257, 261

exercises, 252, 253

Thought, 396, 406

Three P’s, 424

Throat pain, 507

Thrombin, 236

Thrombosis, 383

Thymus, 410i, 421t

Thyroid gland, 410i, 421t

Thyroid storm, 78, 419

Thyrotoxicosis, 78, 419, 424

Tiger Balm, 433, 436

Time

OPQRST, 103, 214

radiation exposure, 689

recording of, 214–215

Toddlers, assessment, 562

Toe-to-head pediatric examination, 557, 

555, 562

Torsion, fallopian tube/ovary, 529, 530, 535

Torticollis, 518

Total parenteral nutrition (TPN), home care, 

602

Tourniquet, 233, 234, 235

Toxemia of pregnancy, 531

Toxicity factors, 466

Toxicology, definition, 465

Toxidrome, 466

anticholinergics, 466

cholinergics, 470–471

narcotic overdose, 461, 469

organophosphates, 466

sympathomimetics, 466–467

Toxin ingestion, 119, 141

Toxins, neurologic treatment guideline, 403t

Trachea, 66
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Tracheobronchial injury, 254, 262

Tracheostomy patient, 585, 590, 601

Tracheostomy tubes

home care, 599, 601, 604

obstruction, 595, 598, 602–603

rattling, 169

Traction splint, 295

Traditional healing, 611–612

Traffic hazards, vehicular rescue operations, 

647

Trailing zero, medication use of, 48, 50t

Transcutaneous cardiac pacing, Step-by-Step, 

386–387

Transfer of care

interfacility transfer, 167–168, 170–171

Star of Life, 8

Transfer of command, 642

Transfusion reaction, 483–484, 488–489

Transient ischemic attack (TIA), 407

Transport, 154. See also Rapid transport

hazardous materials incident, 670

interfacility, 167, 170

Transportation routes, mass gathering, 

676, 680

Transverse plane, 56i

Trauma

AEIOU-TIPS, 402, 479

death, cause of, 323, 326

as disease, 9

full examination, 223

mechanism of injury, 218–227

neurologic treatment guideline, 403t

pediatric patient, 556

Trauma center

multi-casualty patients, 641

wound care, 297

Trauma facility, 165

Trauma patient

major MOI, 157

minor MOI, 158

Trauma systems

components, 323–324, 325

levels, 324

Trauma triage criteria, 324, 325

Traumatic asphyxia, 255, 263

Traumatic brain injury (TBI), 245, 249

Treat-and-release protocols, 680

Treatment plan, interfacility transfer, 

167, 170

Trench operations, 648

Trench rescue, 643, 650

Trending, 113

Triage, 20, 24, 85, 627–631, 635, 638, 669

Triamcinolone (Azmacort), respiratory 

distress, 339

“Tripod position,” 165

Trismus, 242, 286

Trochlear nerve, 407

Tuberculosis (TB), 446

Tumor, neurologic treatment guideline, 

403t

Tunnel vision, 40, 41, 44

Turbinates, 444

Turnout coat and pants, 93

Tyvek suits, 664

U
Umbilical pulse, 548

Unconscious patient, 117, 138, 164, 165

Unified command, 633, 642, 661

Uniforms, and threat, 611

Universal precautions, 442, 445

Universalizability test, 19i

Unresponsive medical patient, 

assessment, 159

Unstable angina, 376, 390

Up-and-over pathway, motor vehicle 

collisions, 224, 225

Upper abdomen, referred pain, 451, 459

Upper airway, 119, 329i, 340

infections, 334–335

obstruction, 164, 325

Upper limbs, anatomy, 289i, 294

Upper respiratory infections (URIs), 

334, 343

“Urban” hypothermia, 500

Uremia, 478

neurologic treatment guideline, 403t

Ureterolithiasis, 480

Ureters, 473i, 479

Urethra, 473i, 479

Urethritis, 477, 481

Urinary retention, 605

Urinary system, 72, 79

Urinary tract infection (UTI), 427, 475, 478, 

479–480

Urination, SLUDGE mnemonic, 466

Uterine prolapse, 529, 535

V
Vaginal bleeding, 535

Valium (diazepam), 179, 293

Valsalva maneuver, 349, 362

Vapor, 685

Varicella (chicken pox), 551–552, 559–560

Vascular access, newborn, 547

Vascular access device, 596, 603

Vasculature problem, chest trauma, 261

Vasoconstriction, hemostasis, 236

Vasodilation, nitroglycerin, 181

Vasopressin, 388, 389

Vasovagal syncope, 362

Vecuronium (Norcuron), 134

Vehicle extrication, 645, 648, 650, 651

Vehicular rescue operations, 644–645, 

650–651

hazards, 647, 651

Venous ulcers, 392

Ventilation, 117, 120, 138

Ventilators, home care, 598i, 600–601

Ventilatory distress, 339

Ventilatory rate, 73, 79

Ventral, 67

Ventral plane, 57i, 66

Ventricular fibrillation (VF), 364, 366i

Ventricular hypertrophy, geriatric patient, 

567, 572

Ventricular tachycardia, 352, 364, 370i

Verbal de-escalation, psychiatric/behavioral 

patient, 516

Verbal Judo, 512, 516

Vertebrae, 273i, 274i, 281

thoracic, 273, 279

Vertebral canal, 276, 281

Vertical compression, spine, 275, 279, 280

Vesicants, 684–685, 685, 690

Violence, EMS personnel risk, 660

Violent behavior, 586, 591

medical condition, 77

Violent patient, 516

Viral hemorrhagic fever (VHF), 689

Visceral pain, abdomen, 454, 457, 

459, 460

Vision, 396, 406

Vital signs, 105, 111

Vocal cord spasm, and RSI, 140

Volatility, 685

Volume problem, chest trauma, 261

Volume resuscitation, 237, 238

Volume to be administered, formula, 183

Vomiting

head injury, 244, 249

and shock, 152

W
W. Maurice Young Centre for Applied 

Ethics, 23, 42

Water rescue, 648

Weapons, psychiatric/behavioral 

patient, 517

Weapons of mass destruction (WMD), 681, 

685, 689

dispersion, 685

Wedge-shaped compression fracture, spine, 

280

Wellness, 14, 15, 17

Wheezing, 134, 342, 343

“Where,” PCR, 211, 215

White blood cell (WBC) disorders, 

opportunistic infections, 487

Windshield, 652

Withdrawn patient, 514, 518

Wound care, 297

impairment, 305

Wound healing, 307

Wound size, penetrating trauma, 223

Z
Zeolite powder (QuickClot), 234, 237

Zone of safety, 94

Zoster (shingles), 446

Zyklon B, 688
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