
Medical School for Everyone 

Emergency Medicine

Course Guidebook

Dr. Roy Benaroch 
Emory University School of Medicine

Better Living

Topic

Health & Wellness

Subtopic



PUBLISHED BY:

THE GREAT COURSES
Corporate Headquarters

4840 Westfields Boulevard, Suite 500
Chantilly, Virginia 20151-2299

Phone: 1-800-832-2412
Fax: 703-378-3819

www.thegreatcourses.com

Copyright © The Teaching Company, 2015

Printed in the United States of America

This book is in copyright. All rights reserved. 

Without limiting the rights under copyright reserved above,
no part of this publication may be reproduced, stored in 

or introduced into a retrieval system, or transmitted, 
in any form, or by any means 

(electronic, mechanical, photocopying, recording, or otherwise), 
without the prior written permission of

The Teaching Company.



Roy Benaroch, M.D.
Adjunct Assistant Professor of Pediatrics 

Emory University School of Medicine

Dr. Roy Benaroch is a general pediatrician, 
an author, and an educator. He earned his 
bachelor of science degree in Engineering 

at Tulane University, followed by his medical degree 
at Emory University. He completed his residency 

in 1997, serving as chief resident and instructor of pediatrics in 1998. He 
has continued his involvement on the Emory faculty as an Adjunct Assistant 

in 1997 and works in full-time pediatric practice near Atlanta, Georgia.

In addition to his clinical responsibilities, Dr. Benaroch teaches medical 
students and residents at his practice and gives regular lectures to physician’s 
assistants at Emory University. 

Dr. Benaroch has published two books on parenting and pediatric health 
topics: Solving Health and Behavioral Problems from Birth through 
Preschool: A Parent’s Guide and A Guide to Getting the Best Health Care 
for Your Child. He also has authored two book chapters in Visual Diagnosis 
and Treatment in Pediatrics. Dr. Benaroch has a blog for parents and health 
professionals at pediatricinsider.com. His essays on pediatric health have 
been widely published on the Internet, and he has served as a featured expert 
on WebMD.com. 

In addition to his work in private practice and as a teacher and writer, Dr. 
Benaroch also serves on the Board of Directors of the Cobb Health Futures 

backgrounds.

Dr. Benaroch’s other Great Course is Medical School for Everyone: Grand 
Rounds Cases

i



ii

Table of Contents

LECTURE GUIDES

INTRODUCTION

Professor Biography ............................................................................ i
Course Scope .....................................................................................1

LECTURE 1 
Triage in Emergency Medicine ...........................................................3

LECTURE 2
Emergency Medicine Means Thinking Fast  .....................................10

LECTURE 3
Emergency Medicine Means Thinking Again ....................................17

LECTURE 4
The Story Is the Diagnosis ...............................................................24

LECTURE 5
Hidden Clues in the Emergency Department ...................................31

LECTURE 6
Treat the Patient, Treat the Family ...................................................38

LECTURE 7
Chest Pain ........................................................................................45

LECTURE 8 
Treat the Cause, Not the Symptom ..................................................52

LECTURE 9
Who Needs the Emergency Department? ........................................60



Table of Contents

iii

LECTURE 10
Altered Mental Status .......................................................................67

LECTURE 11
Simple Symptoms, Serious Illness ...................................................75

LECTURE 12
In an Emergency, Protect Yourself First ...........................................82

LECTURE 13
Treating Insect and Animal Bites ......................................................89

LECTURE 14
The Missing Piece in an Emergency Diagnosis  ..............................97

LECTURE 15
Healthy Paranoia in Emergency Medicine .....................................105

LECTURE 16 
Fever: Friend or Foe .......................................................................112

LECTURE 17
Always Treat Pain ...........................................................................120

LECTURE 18 
An Ounce of Prevention .................................................................128

LECTURE 19
The Big Picture in Emergency Medicine ........................................135

LECTURE 20 
Is Exercise Good for Your Health? .................................................143

LECTURE 21
Stay Safe in the Emergency Department .......................................151



Table of Contents

iv

LECTURE 22
Emergency Medicine for Travelers .................................................159

LECTURE 23
Emergency Medicine Lessons from the Past .................................167

LECTURE 24
Lessons from the Emergency Department .....................................175

Glossary .........................................................................................183
Bibliography ....................................................................................193

SUPPLEMENTAL MATERIAL



v

Disclaimer

This series of lectures is intended to increase your understanding of how 
doctors diagnose and treat diseases and how you can improve your own 
health by being an active and informed patient. However, these lectures 
are not designed for use as medical references to diagnose, treat, or prevent 
medical illnesses or trauma, and neither The Teaching Company nor the 
lecturer is responsible for your use of this educational material or its 
consequences. Furthermore, participating in this course does not create a 
doctor-patient relationship. The information contained in these lectures is not 
intended to dictate what constitutes reasonable, appropriate, or best care for 
any given health issue, nor does it take into account the unique circumstances 

diagnosis, treatment, or prevention of a medical condition or illness, you 
should consult your personal physician. The opinions and positions provided 

The Teaching Company expressly DISCLAIMS LIABILITY for any DIRECT, 
INDIRECT, INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES 
OR LOST PROFITS that result directly or indirectly from the use of these 
lectures. In states that do not allow some or all of the above limitations of 
liability, liability shall be limited to the greatest extent allowed by law.
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Medical School for Everyone: Emergency Medicine

Scope:

Sooner or later, everyone will face a medical emergency. A spouse 
may feel sudden, crushing chest pain, or a child might choke on food. 
Perhaps an elderly relative will pass out or develop slurred speech, 

or you might witness a car crash. Or a medical emergency might happen to 
you—a severe headache, one far worse than any headache you’ve ever had 
before. What should you do?

Emergency medicine physicians, paramedics, and emergency department 
nurses know what to do. In this course, you’ll learn how trained professionals 
face and overcome just about any medical emergency.

In an exciting, fast-paced format, you’re the medical student training in 
emergency medicine. These aren’t lectures in a traditional sense—they’re 
medical cases, with you in the driver’s seat, making the decisions that 
can save lives. With help from a physician mentor, you’ll meet dozens of 
patients in emergency encounters, from triage through their assessments and 
treatments. 

Patients of every age and with a huge variety of problems come through 
the emergency department. Sometimes, the diagnosis is clear from the 
beginning—a gunshot wound, smoke inhalation, or a snakebite—but other 

abdominal pain or vomiting, or why a man complains that he can’t see out 
of one eye. You’ll deal with infections, both common and exotic; mental 
illness, which can have devastating consequences for a family; and injuries 
both life-threatening and minor. 

In this course, you’ll learn a tremendous amount about health and disease. 
What causes chest pain, headaches, or fevers? What’s the best way to 
treat pain, and when should you suspect appendicitis? You’ll learn about 
drowning, broken bones, allergic reactions, the many causes of coughing, 
and much more.
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You’ll also learn how emergency responders think about medical problems. 

who’s most ill, or who’s most at risk of dying? Emergency physicians need 
to think fast—you won’t always know the whole story when a patient is sick, 
and sometimes action and decisions are needed right away. But emergency 
physicians also have to think carefully—not every patient comes in with a 
clear diagnosis, and sometimes a patient takes an unexpected turn. 

someone who has a laceration or burn, and how to best help someone who’s 
feeling short of breath. Though we all know that the hospital emergency 
department is always open, who really needs to be there? What types 
of problems are best addressed in the emergency department, versus a 

frustration—but more importantly, it can even save a life.

help you understand how an emergency physician thinks. And knowing that 
will help you deal with the medical emergencies that inevitably happen to 

a better idea of how to respond to an emergency when it happens to you or 
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Triage in Emergency Medicine
Lecture 1

Life in an emergency department (ED) is about assessing priorities and 

as new patients enter, some situations become direr, and others stabilize. 
This lecture gives an overview of a hypothetical shift from the point of view 
of an emergency physician, focusing on the concept of triage, which is how 
ED physicians sort out who needs care in what order. 

Triage
 

or separating out. Patients are evaluated and treated in order of risk, 
or in order of the seriousness of their wounds or illnesses. Triage is a 
both a noun and a verb. It’s a noun, as in: “That patient is in triage,” 
the area where someone does an initial assessment and assigns 
a score or priority. And it’s a verb, as in: “I’m going to triage that 
patient.” It’s an action word, and that’s an important concept. 

 In an ED, triage is an ongoing process. The patient who went 
through triage as a low-priority patient may end up having to jump 
ahead of the line, if circumstances change. And new patients can 
show up at any time, with their own needs; they also can jump into 
the line anywhere, depending on what they need. 

 In our hypothetical ED, there are two people in the middle of their 
evaluations: a boy waiting for an X-ray, and a quiet woman, Lucy, 
waiting for transport. Meanwhile, in the waiting room, there’s a 
restless man and what looks like his wife, a guy who’s bleeding 
from the nose, and a baby.

 We start with the bleeding man, meeting him in another room as 
directed by your tablet computer. All you have time to learn is 
that this is Benjamin, he’s 40 years old, and his nose won’t stop 
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bleeding. Then there’s a knock at the door. A nurse pokes her head 
into the room and motions you back out.

 The nurse directs you to the trauma room (also known as the resus 
room, or code room), where the 50-year-old is having a cardiac 

he’s not anymore. 

John’s Heart Attack
 You offer to shake hands with your new patient, whose name is John. 

He looks pale and embarrassed. He feels really bad, but he can’t 
explain it; he thinks it’s indigestion but he feels really sweaty and both 
of his arms feel really heavy. You ask him if his chest hurts, and he 

 
there: He’s having a heart attack, or myocardial infarction (MI). 
You initial a prewritten order set for this situation so your staff, 
your nurses, and techs, know what to do. 

 You step into the hallway; John’s wife is there. From her you learn 
that he smokes and has been working a lot. He has no other known 
medical problems. You make sure that there are no medical issues 
that could complicate the treatment plan, which is to get him to the 
catheter lab to open up his clogged coronary artery. 

 The goal of treatment is to rapidly open up the blocked coronary 

will prevent more heart cells from dying. There are two ways to do 
this—clot-busting medications, or what’s now called percutaneous 
coronary intervention, or PCI. If PCI is available within 90 minutes, 
that’s usually the best approach.

Bleeding Benjamin
 After you leave John and his wife, you recall that you had walked 

in and visit him. 
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 When you arrive, his room is a mess. There are bloody towels on 

in a bloody gown, with his head tilted back. He says this has never 
happened before, and that he’s not sure when it started bleeding. 
You don’t learn much more from the history, and the physical exam 
only reveals a bleeding nose.

 You tap in orders asking your staff to draw labs, to check his clotting 
system and blood counts, and to keep a tube aside for testing in case 
a transfusion is needed. Most nosebleeds don’t lead to enough blood 
loss to need a transfusion, but it’s better to be safe. You also ask the 
staff to repeat his vital signs, hook him up to monitors, and leave an 
IV in his arm. They’ll also administer a nose spray to constrict his 
blood vessels, and help him hold pressure on his nose. 

Malcolm’s Arm
 While that’s all taking place, you go see the boy who was waiting 

on the X-ray. The boy, it turns out, is Malcolm. He’s 10, and he’s 
cradling his elbow. You shake the opposite hand, and someone, an 
older man, maybe his grandfather, says, “Is it broken, doc?”

 You introduce yourself to him—it’s good to always introduce yourself 
to everyone in the room. You’ve learned never to assume who people 
are, and that a quick handshake and acknowledgement is a good way 
to help people feel at ease. “I’m sorry for the wait,” you say, “there’s 
a lot going on today.” As usual, no details—ED staff should never say 
what’s going on in the other rooms with other patients. 

 
arm hurts. He’s a 10-year-old boy who fell from his skateboard eight 

temperature of 100.8°. The boy says his arm pain has been increasing.

 There’s some kind of commotion outside. Your nurse summons 
you. You apologize, and you head out, and you walk straight 
towards the trauma room—that’s where the problem is likely to be. 
On the way there, with the nurse by your side, you order for the boy 
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Chest compressions are meant to restore circulation during a heart attack.
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an IV, a CBC (complete blood count), a sed rate (a blood test for 

her pad as you walk into trauma.

John’s Heart Attack Continues
 You walk into the trauma room, and John is now in cardiac arrest. 

His wife looks stricken and wide eyed; John is sort of gasping and 
white. Glancing at the monitor next to his bed, you can see his heart 
is beating way too fast. This is a tachyarrhythmia: a heartbeat that’s 
abnormal and much, much too fast—too fast to actually circulate 
any blood. There’s no circulation, and no blood getting to the brain 
or anywhere else it’s needed. 

 Someone is leading John’s wife back out of the room; someone else 
is across the table, with both of his hands on John’s chest, pushing 
down and up, hard and fast. The nurse who walked with you back to 
the trauma room has picked up a phone to alert the catheter lab, even 
while she’s opening up a drawer to prepare emergency medications.

 This is triage again: Benjamin had made it to the top; you did an 
initial evaluation and then moved back to Malcolm the skater boy, 
but John here just jumped back to the top of the list. 

 You call out orders, culminating in you shocking John with a 

contract. The person who had been doing chest compressions has 
his hands on John’s chest again, to restart if needed. But the heart 
starts beating again in a normal rhythm. There’s a quiet beeping 
from the monitor. You feel John’s pulse yourself to be sure, and 
it’s there, strong enough. You wave off the compressions and call 
out instructions for medications to prepare for intubation, which is 
putting a plastic tube down the throat into the trachea to allow a 
machine to do the breathing for a patient.

 The cardiologist and anesthesiologist are just now entering the 
trauma room, and they offer to take it from here. You have a few 
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words with John’s wife, who looks scared to death, but you know 
you’ve got other people to see.

Closing the Shift
 You head back to Benjamin, who has stopped bleeding and 

often do you get these nosebleeds?” you ask. He says all the time, 
admits to cocaine use, says he’ll stop, and asks to go.

 

write an order to give Benjamin a referral to a substance-abuse 
clinic, and you head back to the skater boy, Malcolm. 

 Malcolm’s lab results aren’t back yet, but you explain that you’re 
worried something else is going on here. You suspect this isn’t just 
a fracture, for two reasons: 1) The X-ray is normal, and 2) even if 
there was a fracture, the pain shouldn’t be getting worse a week 
after the injury. You’ll be back once you see the lab results.

 Meanwhile, you go see the baby from the waiting room, who turns 
out to be Molly, eight months old. She’s had cold symptoms, a 

been feeding well, but last night was up screaming a lot. She looks 
good, healthy and pink. 

 Molly’s vital signs are normal, and the exam shows normal lungs 
with clear and easy breathing. Her heart exam’s normal, her 
nose is crusty and stuffy, and both of her ears are infected. Quick 
measures—ibuprofen for discomfort, an antibiotic prescription, 
instructions to see Molly’s pediatrician next week to recheck the 
ears—and Molly’s ready to go, out the door.

 A brief recap:
 John’s gone to the catheter lab. 

 Benjamin with the nosebleed is done. 
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 Molly the baby is done. 

 Lucy the boarder has been quiet. 

 Malcolm’s lab results have now popped up on your screen.

 Malcolm’s white blood cell count and sed rate—a measure of 

that unusual story of elbow pain getting worse and worse eight days 
after a fall. What’s going on with Malcolm? We strongly suspect 
osteomyelitis, an infection of the bone. Often, osteomyelitis starts 
after minor trauma, or maybe that fall was just a red herring—you 

 Malcolm needs IV antibiotics, an orthopedic surgery consult, and 
pain medication. He’ll be admitted to the pediatric service upstairs. 
You’ll need to head back to Malcolm and grandpa to explain the 
plan, but mentally you can check Malcolm off as done.

 We’ll go visit Lucy next, plus whatever else shows up through triage. 
Anything and everything comes through the ED, and anything and 
everything goes through you, the emergency physician. Triage, then 
treat, then repeat. 

Suggested Reading

Mayo Clinic, Mayo Clinic Healthy Heart for Life!

Montgomery, How Doctors Think.

Questions to Consider

1. How can you tell, from a distance, if someone is sick and needs your help?

2. 
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Emergency Medicine Means Thinking Fast 
Lecture 2

In this lecture, we’re going to spend some time out of the hospital, on the 
scene, along with an ambulance crew. Now, this is not a traditional part 
of medical school training, but it’s an essential part of understanding 

EMS
 EMS stands for emergency medical services, an umbrella term 

referring to the people and resources who provide emergency 
medical care and transport for sick or injured patients. Modern 
EMS care is a crucial part of the health care system, delivering 
high-tech, life-saving care at the scene. 

 Though nurses and doctors can and do assist at emergency scenes, 
it’s the EMS-trained people who really know what to do. One 
of the most useful things for a physician to do at the scene of a 
serious accident is to call for help and get out of the way when the 
ambulance arrives.

 To cover some of the lingo: There are several levels of EMS 
personnel who work on an ambulance crew. The most basic is an 
EMR, or emergency medical responder. Above that are EMTs, 
(emergency medical technicians), or advanced EMTs, who can 
handle more complex situations. The best-trained person on a crew 
is the one called a paramedic or medic, who can perform the most 
complex procedures.

Car Accident
 

You have to think fast, and act fast. The initial steps of emergency 
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care are actually quite simple and straightforward—what to assess, 
what to do—and EMS responders and ED personnel will often have 
to think quickly, before they even have all of the information. A 
scene response is not the time or place for a complicated care plan. 
Think fast
out the details later on. 

 
In this case, there’s a minivan with its front end crushed in by the 
side of a concrete barrier, half in the shoulder lane. One of the EMTs, 
before even approaching the vehicle, walks all the way around 
it, looking for potential dangers to the crew, like a steep incline, 

can’t help other people if you’re injured or dead yourself.

 Crew safety also means protection from infection—standard 
precautions to be followed whenever there’s the potential for 

the scene is messy the crew can quickly don eye protection or 

Emergency responders use backboards to help prevent further neck and spine 
damage.
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even body suits to prevent exposure to potentially infectious 
material.

 Next, who are the patients? Approaching the vehicle, we see the 

anyone else in the vehicle?” She doesn’t respond, and you look 
around and see the back of a car safety seat, strapped in. You can’t 
tell if there’s a child in there or not. Remember, dispatch said one 
injured passenger, but you can’t assume that’s correct. Instead, 
think fast. A car seat means there might be a child back there, or 
even a child ejected out of the car seat. 

 There are two victims, and you know the mechanism of injury was 
a motor vehicle accident. One is a young child, crying; the other 
is an unconscious driver. We move on to the next step, called the 
primary assessment. The purpose of the primary assessment is to 
identify and treat potentially life-threatening conditions. (If there’s 
time, as in if the patient isn’t severely injured or you’re waiting on 
transport, you can then do a secondary assessment, but this step 
shouldn’t be a priority over dealing with life-threatening problems 
or rapid transport.) 

 The driver is, potentially, in much worse shape and needs attention 

and she’s unresponsive. Here, it’s important to use what are called 
c-spine, or cervical-spine, precautions. The team uses a hard board 

in place. Then they carefully lift her out of the driver’s seat onto a 
waiting stretcher. 

 The primary assessment reveals: Judy’s airway is open, she’s 
breathing, and her circulation is good. Those three components—
airway, breathing, and circulation—are known as the ABCs. She’s 
alert. Her neck and spine are protected from further injury. We’re 
now ready to consider transport to the nearest trauma center. 
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 For transport priority, the sickest patient needs to be transported 
, 

room—a ruptured spleen or a severed artery or bleeding in the 
cranium, or fractured ribs that prevent normal breathing. We are in 
the so-called golden hour—in major trauma, survival rates drop if 

also the so-called platinum 10 minutes for scene response. EMS 
should assess the patient, manage life-threatening conditions, and 
begin transport to a trauma center within 10 minutes. 

 What about the baby? The baby has been extracted from the car seat 
and is being carried by one of the EMTs. He’s not crying any more, 
and is looking around for his mother, and pulling off the EMT’s 
glasses. His vital signs have been checked; they’re normal. He’ll 
get a full assessment at the ED. 

Warehouse Fire
 Judy and her baby are now off for further care. The next call: 

making sure the scene is safe; they’ll be the ones checking to be 

 
enclosed room with a lot of smoke. She had been smart and was 

and her circulation is good, so we’re past the need for a primary 

take vital signs, and begin our secondary assessment to look for 

 She is wearing a metal necklace; that should be taken off 
immediately. Metals, belt buckles, and heavy clothes can trap heat 
and lead to extensive delayed burns. You want to be especially 
careful with children or babies or people who can’t talk—they 
won’t tell you where the burns are or where they’re hurting, so you 
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have to look them over, head to toe, and remove whatever clothes 
you need to get an accurate assessment and to keep them safe.

 
removing clothes and jewelry. Then, burns should be cooled by 
irrigating them with room-temperature water. This reduces cellular 
damage by limiting the depth and width of burns. Ice is not a good 
idea—it freezes tissue, and can actually increase tissue damage. 

 Present situation: Your patient is lying down; she’s on oxygen; her 
clothes are off; she’s under a sheet for privacy; and a large burn on 

 More ambulances have pulled up, there’s plenty of help on the 
scene, and it’s time to arrange transport. The paramedic asks you 
about your patient’s status. This is your quick summary, just the 
facts: “Vitals normal, she’s ambulatory and talking, her voice 
is hoarse and she’s coughing. She was in an enclosed room with 

stay at a safe distance.
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smoke. One large second- to third- degree burn on her leg, estimate 
6% BSA.” The paramedic nods and instructs you to get her on an 
ambulance and ride with her.

 Let’s go through that quick summary—what you reeled off to the 
paramedic, the most essential things she needed to know. You 

Then the phrase, “she’s ambulatory and talking” describes her 
overall functioning and mental status. Ambulatory and talking is 
much more reassuring than comatose or unable to speak. 

 You also mentioned that she’s hoarse and coughing—that was to 

inhalation. You also mentioned the large burn, and the location. 
Location is important, because burns on the neck, chest, or face can 
lead to additional complications from problems with breathing and 
circulation. Then you said an estimate of the burn size, saying, “6% 
BSA,” or 6% body surface area. 

 That estimate is based on the “rule of 9s,” a shorthand way of 
estimating burn size. It breaks an adult’s body up into percentage 
zones, each of which is a multiple of 9 to add up to 100%. The 
head, front and back, is 9%; each arm is 9%; each leg is 18%; and 
the entire torso is 36%. Our patient had a large burn of the lower 
extremity, on her thigh and leg. The whole lower extremity would 

an estimated burn size of 6% of her total body surface area. 

 An accurate burn size estimate is important. Larger burns are more 

circulation into the tissues around the burn. So an accurate estimate 
of burn size helps with triage—who needs what level of care the 
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 We’ll ride along with our patient to the ED. On the way, we’ll help 
try to “get access,” referring to IV access, an intravenous line for 

too. This burn is going to start to hurt, soon, and we’d better be 
able to give her something for comfort. Think fast means use your 
time wisely—while riding in the ambulance to the ED, if you’ve 
got time to get it done, starting an IV line can be a big help.

Suggested Reading

Ambulance Lingo, http://www.not-on-my-shift.org/about-working/.

Christopher, EMT (Emergency Medical Technician) Crash Course Book.

Questions to Consider

1. How can you tell if a person is about to die?

2. When you’re on an airplane, you’re told to put your oxygen mask on 
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Emergency Medicine Means Thinking Again
Lecture 3

IFirst, emergency medicine involves heavy doses of triage: constantly 
reevaluating and shifting priorities. We’ve also seen how important it is 

to think fast. In emergency medicine, you assess and then you intervene. 
You have to think fast, not just once, but again and again as circumstances 
change. In this lecture, we’re back in the emergency department, on a night 
shift this time. We’ll think fast, and then think again.

The Night Shift
 

elderly patient brought in from a nursing home because he’s become 
less responsive. His temperature was a little low, but his color and 

 Additionally, an EMS crew is bringing in a man with chest pain and 
shortness of breath. The doctor who just signed out says you should 
go meet him while she makes sure the other two are tucked in before 
she leaves. In ED language, tucked in means, essentially, that a 
patient is getting the care they need for the time being, so they can 
be safely ignored for at least a little while. That’s the magic of triage.

 Our possible heart attack is being brought back. The ambulance 
crew tells you this is Simon, he’s 36 years old, and he called EMS 
from a party. He’s reporting shortness of breath and chest pain, and 
on the ride over started saying his face and his arms had gone numb. 

 
a heart attack, but he seems almost too agitated. Regarding the 
numbness: You can get arm pain or tingling during a heart attack, 
and maybe even jaw pain, but both arms and the face going numb, 
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Like he’s in a panic.

 You tell the team to proceed with what they need to do to evaluate 
Simon for a possible heart attack. Think fast means treat the most 

think again—

presentation well, which is a panic attack with hyperventilation. 
A panic attack is not going to kill Simon, but if Simon is having 
one, he thinks he is going to die. A panic attack is a remarkably 
frightening experience. 

 
It’s normal other than a fast heart rate. Simon’s vitals are otherwise 

ask him about his medical history—his heart attack risk factors, 
medication history, any drugs, and if he has had panic attacks 
before—and he shakes his head no to everything. You’ll check in 
on him again later. 

Nicole
 Our next stop is Nicole, the college student who was brought in for 

vomiting. She’s now stopped vomiting and is hooked up to an IV, 
and she looks reasonably comfortable, but her handshake is limp 
and reluctant, and she’s not very talkative. Nicole’s 20 years old, 
and had been vomiting for about an hour. Her roommate brought 
her in and has since left. The only medicine Nicole takes is Zoloft, a 
medication used to treat depression and anxiety. Nicole had brought 
the empty bottle with her and shown it to a nurse.

 At presentation Nicole had been sleepy and a little out of it. This 
was thought to be from dehydration from the vomiting. But why 
was Nicole vomiting? The most typical reason for vomiting is 
usually a viral infection that’s called gastroenteritis. It starts with 
nausea and then vomiting, often followed by diarrhea. There’s 
sometimes a fever. All we’ve heard about Nicole doing, though, is 
vomiting. 
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 Vomiting can be caused by any number of problems: gastroenteritis, 
diseases, obstructions in the abdomen, infections, toxins, pregnancy, 
heart attacks, and brain tumors can also all have vomiting as a 
symptom. 

 There’s been no diarrhea, which makes gastroenteritis less likely. 
Additionally, there’s been no abdominal pain, so we may need to 
look for a cause outside of the abdomen entirely. 

 A brain tumor is a very 
important diagnosis not to 
miss, but Nicole says there 
have been no headaches, 
and this vomiting just 
started an hour ago, so that’s 
less likely. She denies chest 
pain or shortness of breath, 
and she’s pretty young for a 
heart attack. Nicole insists 
that pregnancy is absolutely 
not a possibility. What 
about a potential ingestion, 
a toxin or a medication? 
She says she’s been taking 
the Zoloft for a few weeks, 
and it doesn’t do anything 
anyway. 

 The physical exam can offer clues, too. Her vital signs have 
remained normal during her whole ED visit—that’s reassuring, 

Simon
 Simon is now out of the trauma room and into a regular ED area; his 

vitals are normal. He looks good and his temperament has improved. 

Brain tumors, even in cases where 
they seem unlikely, are very important 
to consider.
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 Think fast: The team got him set up to evaluate for chest pain. 
Our working diagnosis, now, is that it was a panic attack with 
hyperventilation—that was thinking again. 

 
damage from a heart attack—but that doesn’t completely rule out 
heart muscle ischemia. Even though your thinking again says this 

Mr. Douglas
 Remember that we had a third patient, an elderly man brought 

in from a nursing home, who was said to have become less 
responsive. This is Mr. Douglas; he is 90 years old and has a 
faraway look in his eyes. He has Alzheimer’s disease, and has 
been living in a memory-care facility for three years. He no longer 
walks around on his own and lately has stopped feeding himself. 
Today the staff had trouble getting him up and out of bed at all, 
so the family asked for him to be brought to the hospital. They’re 
supposed to be here soon.

 Dementia refers to a chronic, persistent, gradual decline in mental 
processes. The most common cause of dementia in elderly people 
is Alzheimer’s disease, and we already have that diagnosis here 
with Mr. Douglas. But is that all to the story? Dementia does 
explain his faraway look and his lack of responsiveness. Typically, 
though, he gets up with help and walks around. But that wasn’t the 
case today, as reported by the staff. 

 In a patient with advanced dementia, almost anything can cause a 
decline. Thinking fast says there are a lot of things this could be. 
Thinking again, in this case, is a tricky one—what are you going 
to do about it? With Mr. Douglas, we need more information from 
the family to help us know how to proceed. But they’re not here 

they’ll show up soon.
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Returning to Nicole
 Let’s head back to Nicole. You’ve had an idea, and it’s time to 

check it out. “Nicole,” you ask her, “why were you vomiting?”

 Her response reveals she took a heavy dose of Zoloft. Nicole’s 
vomiting was actually the symptom of a suicide attempt. Thinking 

idea, and that did help Nicole feel better. But it’s a good thing that 
our thinking didn’t stop when the vomiting stopped. Thinking again 
was important. 

 She says there were only four pills left in the bottle; that’s all she 
took, she’s never done anything like this before, and she regrets 
doing it. She has family nearby, and she agrees to call them. 

 Her labs are all normal, and that’s reassuring. Nicole denied taking 
other pills, but you’ll check a drug toxicology screen to make sure 
there are no other substances involved that might require different 
treatment. 

Dementia becomes more and more common as people age.
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 Nicole agrees to wait for further tests to come back. We’re told Mr. 
Douglas’s family is here, so let’s head on over to speak with them.

Mr. Douglas’s Family
 Now at the hospital for Mr. Douglas are two adult children, a brother 

and a sister, and the brother’s wife. You explain that sometimes 
even mild infections can cause a step backwards like this. “What 
can you do for him?” they ask. This is a tough question, especially 
in the emergency department. 

 You explain that the best you can hope for is to get him back to 
where he was a few days ago. You ask, “What sorts of plans have 
you made?” Mr. Douglas has not completed a living will or other 
documents stating what kinds of wishes he had for end-of-life care. 
His children will have to decide, because they know him best.

 For now, you let his family know that Mr. Douglas is stable. It’s 

infection somewhere. To get a better idea, you’d need more tests. 
You’d like the family to think about his care for a few minutes. 

Closing the Shift
 

all of the blood tests. He says he’s had this chest pain before, and 
they’ve been diagnosed as panic attacks. He had denied that earlier, 
but it sometimes helps to ask a second time.

 You let Simon know that panic attacks can be prevented and treated 
with therapy and sometimes medicine. But Simon doesn’t want to 
talk about any of that; he just wants to leave. You advise him to talk 
to his doctor, but there is no reason to keep him, so you sign his 
discharge orders.

 How about Mr. Douglas? His family has decided to return with him 
back to his nursing home. They had talked about enrolling their father 
in hospice, and agree that now’s the time; the director at the nursing 
home will have a hospice worker meet their family in the morning. 
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 As for Nicole, you’ve monitored her overnight. The blood 
toxicology screen showed no surprises, and medically speaking 
she’s in no immediate danger from the suicide attempt. But you still 
need to make sure she is safe. 

 How do you know she won’t try again? There’s no 100-percent-
accurate guide, but we already know there are a few factors that 
weigh in her favor. She tried to stop the suicide herself: She made 
herself vomit. She has family nearby, as well as a psychiatrist. 
You’ll be sure to call him to let him know what’s happened. He 

tomorrow. Her family’s on the way to pick her up. You feel good 
about the plan, and hopeful for Nicole. 

 The shift is done. You thought fast about heart attacks, vomiting, 
and an old man who couldn’t walk; then you thought again about 
panic attacks, suicide, and a peaceful end to a long life. 

Suggested Reading

DuPont, Spencer, and Dupont, The Anxiety Cure.

Mace, The 26-Hour Day.

Morris, How to Care for Aging Parents.

Questions to Consider

1. You should always do everything you can to help save a life. Are there 
exceptions?

2. How can you best help someone having a panic attack?
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The Story Is the Diagnosis
Lecture 4

The story—the history of what’s been going on with a patient—is 
the key to just about every diagnosis. It may seem that diagnoses 
are made from blood tests or ultrasounds or X-rays—and those are 

important—but as you’ll learn, most of what we really need to know comes 
not from the lab, but from the patient’s own words. That’s the story, and the 
story is the diagnosis. In this lecture, we’ll hear from several patients, and 
see how their stories lead to diagnoses.

Claire’s Belly
 As usual, we’ll start our shift with a sign-out from the departing ED 

doctor. Two patients are waiting back in the back already. One is 
a 40-year-old woman with abdominal pain; the other is a girl with 

especially eager to head out because it’s New Year’s Eve. “No 
problem,” you say, “have a good time.”

 
she’s 40 years old and she looks comfortable now, but says her 
belly has been hurting badly on and off for a few weeks. An initial 
assessment had already been done by the prior EM physician, 

always, we like to start by hearing the story ourselves. We need a 
concise, focused story about the symptom we’re concerned about. 
A helpful mnemonic for getting that is the phrase OLD CAAAR. 
Here’s how it works:

 O is onset. When did it start?

 L stands for location. Where does it hurt?

 D is duration. When it hurts, how long does it last?

 C is character. What does it feel like?
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 A number 1 is for aggravators. What makes the pain worse?

 A number 2 is for alleviators. What makes the pain better?

 A number 3 is activity. What were you doing when the pain 
started?

 R is for radiation. Where does the pain go? That is, if it starts 
at one point, does it move anywhere else?

 The OLD CAAAR questions make a story that will usually point 
you in the right direction. Let’s see what Claire says about her OLD 
CAAAR:

 Onset: This began about four weeks ago. This is not a single, 
acute pain, it’s a recurring pain that comes and goes. So we 
already know it’s unlikely to be appendicitis or an ovarian cyst 
or trauma. Those don’t cause recurrent pain.

 Location: Claire pats over her right upper abdomen. That’s not 
where typical kidney stone pain might be—that would be the 

typically would be, which is more in the upper middle of the 
abdomen; and that’s also not where people typically feel the 

 Duration: Claire says the pain lasts a few hours, sometimes 
maybe four or so.

 Character: It’s sharp, and starts and stops suddently.

 Aggravators: The pain often begins, Claire says, when she eats. 
Eating makes it worse. 

 Alleviators: It just gets better after a while, she says. She tried an 
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 Activity: The pain usually starts while Claire is eating or has 

 Radiation: The pain often sort of shoots up to her right shoulder, 
from her right upper abdomen up towards the shoulder. But not 
always.

 The pain is right over the liver and gallbladder. And gallbladder 
pain, the pain that sometimes comes from gallstones, classically 
gets worse after or during a meal, especially a rich or fatty meal. 
You ask Claire what kinds of food make it worse. “I don’t know,” 
she says, “I guess dinner.” Tonight’s dinner was a holiday feast—a 
huge and probably very fatty meal.

 Claire’s feeling comfortable, now—she had been given pain 
medication. You tell her you’re going to check some labs, but that 
you think it’s her gallbladder. Claire mentions her mom also had 
gallbladder issues. You’ll swing back in a little while to talk more.

Juan’s Sleepiness 
 Meanwhile, another patient has been brought back, a 55-year-old 

man with a chief complaint of acting sleepy. A chief complaint is a 
phrase, usually expressed in the patient’s own words, of the main 
thing they’re worried about. The chief complaint doesn’t always end 
up being the main problem that the doctor becomes worried about, 
but the chief complaint should always drive the encounter, and should 
always be at least the starting focus of the evaluation. By the end of 
the encounter, the chief complaint should always be addressed. 

 Our patient is asleep when we enter the room. He’s hooked up to 
a cardiac monitor, and all of his vital signs look normal. With him 
is his wife, who does not look happy. You wake Juan and begin 
asking him questions. 

 Juan had been in overall good health, though he has had epilepsy 
since he was a child. That’s a condition that causes recurrent 
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seizures. Juan sees a neurologist, and takes medicine to prevent his 
seizures. The medicine he takes has been working well. 

 He has no symptoms other than sleepiness. From the OLD CAAAR 
questions you learn that this has been going on for three weeks, 
that he’s pretty much sleepy throughout the day at any time, and 
that he’s tried drinking more coffee but hasn’t noticed that that had 
helped. No other clues there, really.

 Low oxygen to the brain can make you sleepy, as can a lot of drug 
ingestions, of course. Juan denies doing drugs, but, still, there are 
drugs of abuse, especially pain medications, that have become a 
much more common problem. You’d also like to make sure that 

have thyroid disease. So you order some labs; they’ll be back in an 
hour or so. Let’s go meet our next patient and her painful foot.

Jennifer’s Foot
 The next patient is Jennifer, a girl with her mom. The OLD CAAAR 

questions reveal that the pain started six or seven days ago. The 
pain is on the outer edge of her left foot, and it hurts pretty much 
all the time; its character is “hurty,” as Jennifer puts it. It doesn’t 
radiate anywhere, and subsides if Jennifer stays off her feet and 
plays the video game she got for Christmas.

 Jennifer says she doesn’t remember exactly when it started, so 
that means it’s less likely to be trauma, or at least not one single 

inspiration. You ask, since this is New Year’s Eve, “What else did 
you get for Christmas, Jennifer?”

 Her answer reveals she got a pair of Heelys—a new shoe that has a 
built-in roller skate. She has been using them every day. She pulls 
off the Heelys for you, and you can see the edge of the foot where 
it’s being pinched in the shoe; that’s exactly where the pain is. 
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 You advise Jennifer and her mom to limit the Heelys to an hour 
or so. She can also take some ibuprofen or ice her foot if it really 
hurts, and if it keeps hurting they ought to go see their pediatrician, 
who might order an X-ray. But really, you think that’s not necessary 

out to see how Claire is doing.

Returning to Claire
 Claire remains comfortable and well, and her husband has joined 

her, along with one of her kids. You’ve reviewed the labs, which are 
normal except for her LFTs, or liver function tests. In Claire’s case, 
given the suspicion from the story of gallbladder disease, those 

are probably elevated because Claire has gallstones.

 For Claire, we can send her home with pain medication, setting up 

with her own doctor, and will probably be referred to a surgeon for 
an outpatient evaluation to schedule a cholecystectomy, or removal 
of her gall bladder. You warn her to stay away from the fatty meals, 
and you send Claire and her family home.

Juan, Part 2
 Let’s head back to Juan, who has, predictably, fallen back asleep. 

His wife is there, too, talking on her phone. All of his labs are 

abuse like opiate pain medicines and everything is negative. Yet 
here he is, asleep again.

 We don’t have a diagnosis, yet—which usually means we need more 

around to see if maybe there’s depression—that can certainly cause 
excessive sleeping—but while he’s awake, Juan seems animated 
and bright and not in any way depressed.

 Maybe it’s related to his epilepsy. Seizures cause sleepiness, and 
seizure medicines themselves can be sedating. You decide to call 
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takes three a day; his wife jumps in, reminding him it’s a higher-
than-normal dose and he’s supposed to be taking only one. Three 

out of the usual generic form at his usual strength. They substituted 
a higher-strength medicine, and told him to only take one of them 
instead of three of them, twice a day. Juan forgot.

 You speak with Juan’s neurologist, who assures you that even at 
this triple dose it’s unlikely that there will be any long-term effects. 
You’ve already checked some blood tests on Juan, and there’s 
no evidence for liver damage or any problem from the excessive 
medication. You pass along to Juan instructions from the neurologist 
to skip the next two doses, and then resume one pill twice a day.

Mistakes in medicine dosage can manifest themselves in all sorts of ways, 
including increased drowsiness.
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Sam’s Arrival
 As you head out of Juan’s room, your next patient arrives by 

ambulance, a child having trouble breathing with widespread hives. 
His name is Sam; he’s three years old, and he’s known to be peanut 
allergic. He suddenly developed hives and trouble breathing at a 
New Year’s party. He was thought not to have eaten any peanuts, 
but at a crowded party, you never know what a child could have 
gotten into. 

 The story is the diagnosis, and the story so far is short, but it’s 

pressure is low and his heart rate is fast. He’s on extra oxygen, 
from the ambulance. You have the tech immediately administer 
an injection of epinephrine for an anaphylactic reaction. Within 
minutes, the hives start to fade and Sam’s breathing improves.

 
treatment, the epinephrine, has already been given, just based on 
a scrap of a story. Sometimes you don’t have time for all of those 
OLD CAAAR questions, and you have to think fast and act fast 
when a life is in danger. 

Suggested Reading

Groopman, How Doctors Think.

Young, The Peanut Allergy Answer Book. 

Questions to Consider

1. Who is responsible for making sure medication instructions are 
understood and followed?

2. Someone seems to be having a serious allergic reaction, but you don’t 
know the trigger. What should you do?
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Hidden Clues in the Emergency Department
Lecture 5

Most of what doctors need to know is in the history of present 
illness—the story about what’s going on now. It’s the story that 
answers the question “Why did you come to the emergency 

department today?” In this lecture, we’re going to hear what our patients 
have to say, and what their stories can tell us. As you’re going to see, even 
when a story isn’t the right story or the truthful story, it still contains the 

Maria
 

happy. She was here in this very ED yesterday, and now she’s back 
and not feeling better. Maria’s visit yesterday was, we thought, fairly 
routine. Her chief complaint was: “I have a bladder infection.” The 
story, or the history of present illness, was that she had one day of 

right, along with frequent urination. The recorded vital signs and 
physical exam were normal. 

 It was noted that Maria looked comfortable and well, and that she 

pregnant, and second that her urine contained white blood cells. 
She was sent home with a prescription for an antibiotic to cover 
a presumed urinary tract infection, and told to follow-up with 
her own doctor or return to the ED if symptoms didn’t improve 
soon. A fairly routine encounter, though in retrospect, now, you’re 
wondering if something was missed. 

 The best way to know if there’s a urinary tract infection is a test 
called a urine culture. Someone with urinary symptoms and 
an abnormal urine dipstick is presumed to have a urinary tract 
infection, and often starts therapy before the urine culture comes 
back. Maria’s urine culture from yesterday is still pending. 
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 Her chief complaint today is: “My side hurts.” She has a fever now 
of 100.9, and her heart rate is a little fast. She says, “Doctor, this 
hurts, I think I have a kidney stone,” and she points to the side of 

 Maria says she started taking the antibiotics yesterday, and she 
doesn’t really notice that she’s urinating frequently any more. 
The pain is pretty much constant, now, on the right, and is worse 
than yesterday. She’s never had painful urination, and says she’s 
had no vomiting or diarrhea. Maria is holding very still; she looks 
uncomfortable, and she doesn’t seem to want you to touch her at all. 
She’s tender all over her belly, but especially so on the right side.

 Is this a urinary tract infection? Probably not—it didn’t improve 
with antibiotics, and her pain really isn’t down low, over her 
bladder, and it isn’t over her kidneys in the back. It’s on the right 
side. Also, though you can get abdominal pain with a urinary tract 
infection, she shouldn’t be so tender to touch. She also never had 
the classic urinary tract symptom of painful urination—even at the 

to question whether she ever had a bladder infection at all.

 What about a kidney stone, as Maria suggested today? That doesn’t 

blood in the urine, and Maria didn’t have that. But even more 
compelling is today’s exam—she’s lying very still, and trying not 
to move. People with kidney stones don’t act like that. They writhe 

position. A kidney stone does not cause a tender belly, or a belly 
that hurts to touch or hurts when the patient moves. 

 Maria’s tender belly, along with the discomfort that she feels when she 
moves, is evidence of a condition called peritonitis
of the peritoneum, referring to the lining inside the abdomen. 
Untreated, peritonitis will continue to spread and can be fatal. In this 
case, the right-sided abdominal pain, white cells in the urine, and now 
signs of peritonitis point to only one likely diagnosis: appendicitis. 
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 You draw some blood, and there is a high white cell count. The 

against her right ureter; the high white cell count in the blood is 

the surgeon is coming to meet her. Anyone who might need sedation 
or surgery needs to keep their stomach empty. 

 In a presentation like this, where the story and physical exam and 

Maria straight to the operating room, which is what he did. Within 
a few hours of her second presentation to the ED, her appendix 
is out, and she’s recovering upstairs. She’ll probably go home 
tomorrow in good shape.

 
diagnosed with a urinary tract infection (UTI), wasn’t a mistake. At 
that point she didn’t have peritonitis, and the white cells in the urine 
were suggestive of a UTI. Nine times out of ten, that would have 

In some cases, peritonitis treatment requires surgery to remove the appendix.
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been the correct diagnosis. Maria was told to come back to the ED if 
her symptoms didn’t improve, and that’s what happened, and by then 
her story and exam had changed to make the true diagnosis clear. 

James
 Next up is James, a seven-month-old boy. His mom brought him in 

to the ED with a chief complaint of: “He’s holding his leg funny.” 
She says she noticed it a few days ago, but says he’s been acting 

and the mom says James has otherwise been acting well, with no 
fevers and no other problems.

 You see bruises on his left leg, one below the knee and two above 
the knee. The mom says her boyfriend said James got his leg caught 
under a table. You ask, “Is that when he started holding the leg 
funny?” The mom says she’s not sure. The leg itself looks a little 
swollen near the knee. Though he looks comfortable now, when you 
press near his knee or try to sit James up, he starts to cry.

 
so how did he get his leg caught under a table? And it’s odd that 
the mom of an infant doesn’t know exactly when a potential injury 
happened. That it was the boyfriend who said the leg got caught 
under the table is another warning: The most common perpetrator 
in cases of non-accidental trauma—of child abuse—is a male in 
the home who is not a child’s biologic father. This story has some 

evaluation. We’re also going to make sure he’s safe before he leaves 
our emergency department.

 Plain X-rays are done of the leg, which show a fracture at the end 
of the femur bone in the right thigh. James has something called 
a corner fracture, which can only be caused by a forceful pull or 
jerk on the extremity—a force that could not possibly happen from 

of child abuse. Since you’ve documented one fracture, a series of 
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additional X-rays are performed. This is called a skeletal survey, 
and looks for any other fractures in other bones. Two healing 
fractures are found on James’s ribs, in the back, which again could 

 

focus on our patient, James, and we call the police and the state 
child protective agency to report what happened. The lessons here: 

Arnold
 The last case on our shift today is a 55-year-old man, Arnold, with 

a chief complaint of belly pain. Arnold says his pain started a few 
days ago and is now constant. It’s on the right side, up high in the 
belly. He also thinks he’s been running a fever today—he’s felt at 
times sweaty or chilled. We need more story; the OLD CAAAR 
mnemonic can help:
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 Onset: a few days ago.

 Location: the right upper belly. 

 Duration, this pain is pretty much constant now.

 Character: a sharp sort of pain.

 Alleviators: none. He tried antacid and that didn’t work.

 Aggravators: It hurts to breathe in, especially to breathe in 
deeply. 

 Activity at onset: Arnold doesn’t remember what he was doing 
when this started. 

 Radiation: none. The pain doesn’t move or shoot or point 
anywhere else. 

 
there’s anything wrong in the abdomen. Let’s see what the physical 
exam shows. His heart rate and respiratory rate are fast, though 
those might be abnormal because of his elevated temperature. One 
simple and reasonable step worth taking is to give Arnold a dose 
of ibuprofen. That will safely reduce his fever, and we’ll be able to 
reassess those vitals. 

 Otherwise, on Arnold’s physical exam, everything seems normal. 
His belly is not at all tender, and his lungs are clear and unlabored—
he’s breathing a little fast, the vital signs say, but he’s not having 

 Arnold mentioned that his pain worsens with breathing. Is there 
something wrong in his lungs, or with his diaphragm—something 
pressing there that hurts more when he moves it? We need a look at 
his lungs, and the test we need is a chest X-ray.
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 The chest X-ray shows an area of increased density, called a 
consolidation, right at the bottom of his right lung, up against the 
diaphragm. That’s pneumonia, an infection of the lung, and the 

hurts, and that’s what hurts more when he breathes in. Arnold feels 
the pain in his belly, but the disease process is at the bottom of 
his chest. That’s not so unusual. You might expect pain to reliably 
happen exactly where the pathology is. But pain sensations don’t 
always correlate exactly with where the pain originates.

 In the ED we had three stories today, all of which had a twist that 

appendicitis, a baby with a broken leg from abuse, and a bellyache 
that turned out to be pneumonia. None of these diagnoses took any 
advanced imaging or expensive tests—they all relied, as diagnoses 
almost always do, on paying attention to the story, the vital signs, 
and the physical exam. 

Suggested Reading

Firstman and Talan, The Death of Innocents.

Safe Horizon, www.safehorizon.org.

Questions to Consider

1. What clues are there to tell the difference between accidental trauma 
and abuse?

2. 
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Treat the Patient, Treat the Family
Lecture 6

One disadvantage of ED care is that emergency physicians seldom 
have the time or opportunity to get to know a patient’s family, which 

illustrate that point: to best treat the patient, you sometimes have to treat the 
whole family.

The Coughing Football Player
 

his father. His chief complaint: “I’ve got bronchitis again.” Since 
he’s 16, you try to get most of the history directly from Jerod, 
though his dad speaks up now and then.

 Jerod says he’s a football player. He’s having trouble playing 
because he’s coughing so much. He says this has happened before, 
last year. Then, it was bronchitis, and he was treated with antibiotics 
and an inhaler. Jerod shows you his inhaler. It’s obviously old—the 
label is worn off, and it’s completely empty.

 
during or sometimes after football practice. He had a similar cough 

one-time illness. The cough is alleviated by rest, or by sitting down. 
Last year, Jerod says, it was also alleviated by the inhaler. 

 Jerod has had no fevers, and only minor shortness of breath after 
some practices. He used to get allergy shots, but no longer has 
symptoms like a runny or itchy nose or itchy eyes. Jerod denies 
smoking, and says his coach would kill him if he tried. His parents, 
though, are smokers. 
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 As for Jerod’s self-diagnosis of bronchitis: In a healthy 16-year-old, 
or a healthy adult non-smoker, bronchitis is almost certainly not 
a bacterial disease. Jerod’s recurrent cough is related to bronchial 

the term bronchitis is also misleading, because in common usage 
among patients and doctors, it connotes a condition that needs to 
be treated with antibiotics. This isn’t true—with few exceptions, 
bronchitis is not a bacterial infection—but that’s the impression 
people have, and that’s the way people are used to being treated. If 
you diagnose bronchitis but don’t offer antibiotics, especially in the 
ED, where your patients don’t know you well, you’re going to get 

that misleading term, and not use bronchitis as a diagnosis. 

 Jerod, in the past, was also treated with an asthma inhaler—and 

the family, saying, “That’s an asthma inhaler you’ve got there. Does 
Jerod have asthma?”

 The dad insists Jerod has bronchitis, not asthma. We’re pretty sure 
of the diagnosis, and we know how to treat asthma well, but we need 
the family’s buy-in here. You explain that recurrent bronchitis—
episodes of a bad cough, like this—are usually caused by asthma, 
and that the medicine that worked to treat it last time was indeed an 
asthma medicine. Bronchitis is kind of an inexact term, and really, 
this is asthma you’ve been dealing with. But they remain skeptical.

 You try another tack, explaining what asthma is. You draw some 
lung tubes on the exam table paper, and show how irritants can 
make the lung tubes shrink, as muscles wrapped around the tubes 

the lung tubes, causing mucus to accumulate. The cough that occurs 
during asthma is the body trying to open up the breathing tubes 
and work that mucus up and out. Albuterol, the inhaled medication 
they’ve used, helps open up the clogged and narrow tubes, making 
it easier to breathe and easier to move the mucus out.
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 Jerod and his dad remain unimpressed. Even your drawing didn’t 
work. You’ll try one more time. You tell the family that with good 

and that Jerod can continue to play football, and play even better 
than before. This excites Jerod and gets the family to buy in. By 
stressing that the correct diagnosis and treatment is the best way for 
Jerod to feel better and play football better, you’ve got both Jerod 
and his father motivated to learn about asthma and treat it correctly. 

Ella
 

someone: a 60-year-old woman, Ella, who was found unresponsive 

but she wouldn’t wake up, so she called an ambulance. 

 Ella’s blood sugar level, according to the ambulance crew, was 11, 
which is really very low. A normal blood sugar level should be at 
least 60. On the ambulance, the crew popped in a line, and hung a 
bag of sugar—in other words, they carefully secured intravenous 

 Ella is now coming around. She still looks groggy, but she’s breathing 
on her own, her vitals are reasonably normal, and her blood sugar 
level is now 65. You tell her that her blood glucose bottomed out, and 
it’s lucky that her daughter found her and called 911. 

 You ask a few more questions to learn about Ella. She’s in overall 
good health, and lives alone now that her husband died. She has 
three daughters, all of whom live nearby. They get together with 
their families at Ella’s house a few times a week. Ella does a lot of 
cooking. That’s what she had been doing today: getting ready for a 
big birthday meal at her place tonight. 

 Ella had been diagnosed with diabetes about three years ago, and 

on daily insulin injections. You ask her about her insulin routine, 
and what her blood sugars run, and she says it’s all in the book. 
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in her kitchen. Ella’s daughter thought ahead and grabbed the book 

through to see how Ella has been managing her diabetes.

 The notebook is a mess. You can’t really tell which day is which, 
or when she’s been measuring her blood sugar with her meter like 
she’s supposed to. It looks like she takes insulin injections twice a 
day, but the amounts aren’t always recorded, and it looks like the 
times she gives them varies, or sometimes the times aren’t written 
down at all. There’s a grid on one page with measured blood sugars, 
but most of that page is blank.

 So how has Ella been managing her diabetes? It doesn’t look like 
she’s been doing very well. This isn’t a slam on her—diabetes 
management is not easy—but you can tell from the spotty records 
that’s she’s at risk for complications of both long-term high blood 
sugars and short-term low blood sugars.

In patients with diabetes, monitoring blood sugar levels is critical.
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 Ella seems embarrassed, and she seems like she doesn’t want her 
daughter looking through the book with you. Her daughter says she 
doesn’t go along with her mom to doctor’s appointments, and that 
her mom has always taken care of her health on her own. 

 Now is the time for the family to help. They live nearby, and there 
are some things are best done as a team, or as a family. First, you 
suggest that Ella’s daughters get more involved in her medical care. 
She should be accompanied to doctor visits—four ears are better 
than two, and six ears are even better than four. They should bring 
questions and listen and take notes. 

 Also, her family ought to learn about diabetes, and about the roles 
of diet, exercise, and medicine in taking care of it. Diet, especially, 
is probably an issue here. If the whole family embraces a healthier 
diet, Ella is more likely to be able to stick with it. In the long run, 
a healthier diet won’t only help Ella, but it might just prevent her 
children from developing diabetes, too.

 
You’ll place a call to her doctor, make sure everyone understands 
the discharge and follow-up plans, and send her home. 

Back to Jerod
 Let’s return to Jerod, our coughing football player, down the hall. 

The family seems ready to learn about asthma, and it’s your job to 
teach them. You let them know that asthma is very common, and 
that with good therapy it doesn’t need to slow down Jerod at all. 

 The most common symptom of asthma is a cough, often triggered 
by cold air, minor viral infections, allergies, or laughing. One 

exercise—that’s why he noticed the cough during and after football 
practices. Often, the exercise-triggered symptoms of asthma happen 
right after exercise, not during exercise. Other symptoms of asthma 
can include a sense of shortness of breath or trouble breathing, or 
sometimes chest pain or abdominal pain. 



43

 The treatment of asthma begins with avoiding the triggers. Both 
parents smoking is a problem. Cigarette smoke is a powerful 
irritant, and it’s almost certainly contributing to some of Jerod’s 
symptoms. You’ll try to get the mom and dad to quit smoking, or at 
least not smoke anywhere near Jerod. 

 You also want Jerod to keep his weight healthy and keep exercising. 
You explain that with therapy, asthma really shouldn’t interfere 
with football or other exercise, and if it does his doctors will need 
to make adjustments to the medicine plan. 

 
like the one that was prescribed last year. Jerod had been using that 
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during football, when he started to cough. You explain that a better 
way to use it is before football, so it’s on board and working when 
he starts to play or practice. You also go over the best technique for 
using an inhaler. Teaching good technique takes a few minutes, but 
it’s a crucial step for good asthma care.

 You also discuss the importance of regular follow-ups with a 
primary doctor. Asthma is so common that most cases really don’t 
need to be followed by a specialist, but people with asthma should 
have regular check-ins with their primary providers to tweak and 
adjust their medications and care plan. For now, you prescribe a 
fresh inhaler and send Jerod on his way.

 We met two patients today, and like most of our patients, they both 
had families. In a busy ED, the temptation is to focus only on the 
patient, but often, the family is important too. A supportive and 
health-educated family can help keep our patients healthy and out 
of the ED. 

Suggested Reading

Adams, The Asthma Sourcebook.

The American Diabetes Association, http://www.diabetes.org/.

Questions to Consider

1. Someone with diabetes has passed out. What could be the cause? What 
should you do?

2. Should a person with asthma exercise more or exercise less?
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Chest Pain
Lecture 7

In this lecture, we’re going to work in an imaginary emergency 
department—one that doesn’t really exist, but can offer a unique and 
powerful learning experience. This ED shift is in the chest pain clinic, 

an emergency department that only evaluates patients with chest pain. 
Why focus on chest pain? Learning about chest pain, its causes, and how 
to evaluate and treat it will help you understand a symptom that’s almost 
certainly going to affect you or someone you love.

Mr. Johnson
 

his son. They were watching football together when Mr. Johnson 
started to complain of a sharp left-sided chest pain. He then vomited 
and looked sweaty and pale. 

 Here in the clinic, Mr. Johnson is awake and talking, so we don’t 
need the ABC approach right now. The next step, then, is to start 
with some crucial interventions, even before obtaining much more 
history. Every chest pain patient is placed on supplemental oxygen 
immediately, and an intravenous line is started so medications can 
be given immediately if needed. 

 
cardiac monitors, and a full set of vital signs are recorded. In our 
chest pain clinic, all of this happens, typically, within four minutes 
of any patient coming through the door. It’s all automatic—your 

what to do. 

 Your main job—the doctor’s job—is to oversee, look out for 
anything that’s out of place, and to stay out of the way. Once these 
initial steps are done, you’ll obtain the detailed history and your 
physical exam.
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 Myocardial infarctions (MI) can vary greatly. For example: 
 The worsening chest pain over the center or left chest, arising 

over 10 or 15 minutes, should last for 20 minutes to 2 hours. It 
can be longer or shorter, though.

 Classically, patients are said to report a “crushing” type of 

held over the left chest, called Levine’s sign. The pain can vary 
in character and location, though, and sometimes there is no 
pain at all. Any pain ought to be improved by sitting down or 
resting, and it should worsen with exertion. 

 Expected associated symptoms can include shortness of breath, 
nausea, vomiting, sweating, belching, or lightheadedness. The 
pain often radiates to the left arm, but can also radiate into the 
right arm or both arms. 

 Most commonly, chest pain from an MI begins during exertion, 
but it can also start during periods of emotional stress. MIs can 
also start while eating, or during sex, or during sleep, or any time.

 
he’s elderly, an MI is still very likely. We’ll get at least one more 

prevent blood clots from spreading. It’s a good idea to give anyone 
who’s potentially having an MI an aspirin.

 Mr. Johnson is stable. In the ED, stable means the patient has 
normal vital signs and is unlikely to deteriorate. We’ve got another 
patient waiting. 

Robert
 Robert is a 45-year-old man who developed sharp chest pain this 

morning. It lasted 20 minutes, and it has now resolved. He says 
during the pain he had mild shortness of breath, though says there 
was no sweating or nausea or vomiting or radiation. The pain was 
just in the middle of his chest. 
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 He smokes cigarettes and is a little overweight, and he has no 
primary care physician, so he hasn’t had his blood pressure or 
cholesterol checked in years. You learn all of this while you’re only 

and it’s clear that he is having an MI. 

 Oxygen is going, an IV has been started, and aspirin has been given. 
There’s a catheter lab and interventional cardiologist on call—the 
nurse picks up a phone, and within a few minutes, Robert, who you 
barely got to know, has been moved into the catheter prep area. At 
the catheter lab, a thin tube, the catheter, will be snaked up from a 
blood vessel in the groin to open up blood vessels in the heart. The 
catheter lab isn’t really a lab, but that’s the traditional name.

Sarah
 Another patient is ready for evaluation. Her name is Sarah, and 

she’s very uncomfortable. Sarah is 60 years old, and is undergoing 
chemotherapy for lung cancer. She has come in because of an 

and extra oxygen, her vital signs show that she’s breathing rapidly, 
and has a very fast pulse. Her pulse ox (blood oxygen level) 

A pulse oximeter measures oxygen saturation in the blood.
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remains low, despite the extra oxygen by mask, and Sarah looks 
scared and anxious. 

 

hear over her chest with a stethoscope as she breathes—are very 
decreased on the left side. Ordinarily, breath sounds should be the 
same on both sides. 

 The most likely cause of those decreased breath sounds in a patient 

pneumothorax. That’s when air escapes from the lungs into the 
space between the lung and the chest wall. Air trapped there will 
block sound transmission, so the breath sounds are decreased. 

 More important for Sarah, if there’s a lot of air trapped there, it will 
prevent the lungs from expanding well. And, if there’s a lot of air 

to the chest and the heart. That’s exactly what’s going on here. 

 
anesthesia, a tube is inserted into her chest, between the chest 

quickly improves Sarah’s symptoms. She’s then admitted to the 
hospital upstairs for further observation, where specialists will try 
to determine the pneumothorax’s cause. 

Cynthia
 Our next patient is Cynthia, 22 years old. She’s had intermittent 

especially severe. Cynthia also says this week she’s felt exhausted, 
like she can’t do anything, and today it was hard to even get out of 
bed. She says she’s been short of breath, too.

 First impressions? She’s younger than the vast majority of people 
having cardiac chest pain. And the history doesn’t sound like a 
typical MI, where you expect a single pain complaint that lasts 20 
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minutes to a few hours. But, again, an MI isn’t the only worrisome 
cause of chest pain. This exhaustion, this inability to get out of bed, 
what’s that all about?

 Her vital signs are not normal. Her heart rate is too fast, her blood 
pressure is low, and her breathing is fast. Her pulse ox checks out 
normal at 95%, but let’s give her some extra oxygen, anyway—it’s 
almost always a good thing to do to help save lives. 

 For Cynthia’s exam, let’s just focus on the abnormals. Through 
your stethoscope, her breaths have a wet and crackly quality. This 
sound is called rales or crackles
lungs. Cynthia’s heart tones sound distant and soft. 

 

heart is not beating effectively—it’s squeezing, but not as well as it 
should, and blood isn’t exiting the heart as forcefully and quickly as 
it needs to.

 Cynthia probably has myocarditis, a disease of the heart muscle 
itself. In the U.S., this is most commonly caused by a viral 
infection. Though many patients recover completely, this disease 
has a high mortality, about 20% within one year of presentation. In 
the ED, the most important steps are to give oxygen, manage the 

more immediately treatable causes of heart dysfunction. 

 
excluded myocardial ischemia as a possible cause or contributor 
to her symptoms. Cynthia will need to be admitted, probably to a 

while medical support of her heart function continues.
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Closing the Shift
 We check in on Mr. Johnson, the elderly gentleman who was our 

medicine is working; his vital signs remain normal, and his second 

on-call cardiologist, you make plans to admit him to the cardiac 
unit, at least overnight. You remain concerned that his symptoms are 
suggestive of acute coronary syndrome, and at his age, Mr. Johnson 
is at high risk for death if the diagnosis is delayed or missed. 

 We’ve seen a few medically serious causes of chest pain today, 
including MIs, myocarditis, and pneumothorax. One more, which 
can be quick and devastating, is a pulmonary embolism. This 
occurs when a big clot, usually formed in the veins of the legs, goes 
up into the lungs. This can cause sudden death or cardiovascular 
collapse, or a milder or even chronic presentation with chest pain 
and shortness of breath. 

 There are many non-serious, or at least non-life-threatening, causes 
of chest pain, too. In fact, in an Emergency Department, among 

In patients with symptoms of heart trouble, ongoing EKG monitoring is important.
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people presenting with chest pain, only about 15–20% have a life-
threatening illness. But you have to assume all of them do, until an 
appropriate evaluation shows that they are safe. 

 Common, less-serious causes of chest pain include pneumonia (or, 

gastric ulcers, bone or muscle pain, gall bladder disease, shingles, 
and anxiety. All of these can cause chest pain that’s just as severe 
as the pain of a myocardial infarction, and all of these can cause a 
patient to look and act sick. 

 If you’re with a loved one, or even a stranger, who’s experiencing 
chest pain—especially chest pain accompanied by other symptoms 

patient is unresponsive, start chest compressions and call even 
louder for help. 

 If you are having chest pain or the other symptoms we’ve discussed 

or a bathroom. This is not a time to be embarrassed or to second 
guess whether you’re really having an MI. Let someone know what 
symptoms you’re having, and get help. 

Suggested Reading

American Heart Association, American Heart Association: To Your Health!

Gonzales, ed, Heartsaver First Aid CPR AED Student Workbook.

Questions to Consider

1. What are the most common causes of chest pain, versus the most serious 
causes of chest pain?

2. What sorts of things about a person’s chest pain mean they need very 
rapid evaluation?
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Treat the Cause, Not the Symptom
Lecture 8

In emergency medicine, the overwhelming priority is always to keep the 
patient alive. But you still need to think about the underlying cause of 
symptoms. For instance, chest pain caused by an MI is treated differently 

from chest pain caused by a gunshot wound or lung cancer. The initial steps 

The goal, once a patient is stabilized, is to treat the cause, not the symptoms. 
In this lecture, we’ll encounter three conditions whose causes aren’t 
immediately obvious from their symptoms.

A New Shift
 We’re back to work today in a community ED that shares space with 

an urgent care center. Theoretically, we’re less likely to see anything 
really serious today, because our shift is on the urgent care side. 

 
chief complaint, reported by her grandmother, of: “We need better 
cough medicine.” Sure enough, when you go into the room, Claire 
is coughing. Her color is good, and it doesn’t look like she’s having 
any trouble breathing. 

 The history of present illness: Claire had been in good health until 
about four weeks ago, when she started having this cough. Claire’s 
family doctor put her on antibiotics, but she’s not getting better. 
Claire has not had a fever or runny nose, and other than the cough 

she’s had all of her immunizations.

 Coughs in children are typically from viral infections, like the 
common cold. The cough, which is usually the last lingering 
symptom of a common cold, can last two or three weeks. But 
Claire’s cough has lasted longer, and she didn’t have other cold 
symptoms like a fever or runny nose. 
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pneumonia (she has no fever); pertussis (her cough isn’t sever 
enough); or croup (which produces a cough like a seal barking).

Viral infections are the typical cause of coughs in children.
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 How about allergies? Post-nasal drip, which can accompany nasal 
allergies, can trigger cough—but Claire hasn’t had any nasal 
symptoms. Environmental triggers like tobacco smoke can cause 
a chronic cough, but her grandmother says she’s never around 

prolonged cough like this before. 

 
cysts, and chronic health conditions can cause an ongoing cough, 
but, again, Claire had been very healthy. These seem unlikely. 

 Maybe this is just a common cough, presenting in a slightly uncommon 
way. Claire’s vitals are normal. And her exam is normal too, except 
that Claire is adorable and at one point pulled a pen out of your shirt 
pocket and put it in her mouth. You traded her a sticker to get it back.

 Claire isn’t very sick—it would be reasonable to send her home 
with instructions to follow up with her primary doctor. On the 
ED side, that might be what you’d do—this is not an emergency. 
But, still, something just doesn’t click here. When you don’t know 
what’s going on, ask for more history.

 You ask her grandmother when, exactly, the cough started. It was four 
weeks ago, the grandmother remembers, because it was the day before 
Claire’s second birthday, and they were making cookies. At one point 

her mouth and suck the frosting out, and it made a huge mess.

 You have another idea, and ask if the frosting applicators had 
plastic tips. The grandmother says they indeed had plastic tips you 
could swap out.

 What if the cough is from a small piece of plastic, a tip from a frosting 
applicator, that Claire put into her mouth? We even had an extra 
clue—remember, she grabbed a pen and put that right in her mouth. 
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 Her chest X-ray won’t pick up a plastic piece, but you do get a 

of the chest. 

 You call Claire’s primary care physician, and suggest she be referred 

and a camera will be put down through her windpipe into her lungs. 

can go home while these arrangements are made. The procedure is 
done a few days later, and a small plastic frosting applicator tip is 
seen and pulled back out.

 Remember the chief complaint? It was, “We need better cough 
medicine.” Claire was taking an antibiotic, and her cough wasn’t 

medicine. But what she really needed was a thoughtful evaluation 
that determined the cause of her cough. 

Tonya’s Wrist
 Our next patient today is another young person, named Tonya. She 

is a 15-year-old girl who fell off of her bike and now has wrist pain. 

 Tonya looks reasonably comfortable, with a heart rate of 110. The 
rest of her vitals are normal. She’s very tender a few inches below 
the base of her thumb, on the underside of her forearm. 

 Whenever examining a person with an injury like this, it’s important 
to not focus just on the injured part, but also the area near the injured 
part. You always examine the joints on either side of an injury, and 
you always make sure that the nerves and blood vessels nearby are 
normal—there should be normal pulses and sensation. 

 
you send Tonya for an X-ray and pick up the next chart.
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Molly’s Nose
 Our next patient is Molly, a 49-year-old woman with a chief 

complaint of: “My stuffy nose, I can’t stand it anymore.” She says 
her nose gets stuffy often—she has allergies—but now it’s worse 
than ever. Her face hurts, and she is miserable. She says she coughs 
all night, and she thinks she’s started to run a fever. Molly’s vital 
signs are normal other than an oral temperature of 100.8°. 

 Could this be a cold virus? Those last only a few weeks. Maybe 

coughing, too. In adults, sinusitis will often cause facial pain and 

for that and it didn’t work. Possibly, she just has extremely bad 
allergies that OTC medication can’t handle.

 You ask to examine her allergy medicine. It’s Neosynephrine, 
and you realize it’s become the source of Molly’s problems. 
Decongestant nose sprays like Neosynephrine are only for 
temporary use—if you keep using them daily, they cause so-called 
rebound congestion, with your nose getting even more congested 
than before as the medicine wears off. 

 This can cause a cycle of ever-more frequent use of the nose spray, 
with worsening congestion, and a cycle that feeds on itself. This is 

rhinitis medicamentosa, 

 Molly actually has two, or maybe even three, diagnoses. Her 

spray. Underlying that, to begin with, were some nasal allergies. 
On top of that, she now probably has a sinus infection, too. That 
would explain her fever and the facial tenderness you noted on her 
physical exam.

 The strategy for Molly: Discontinue the Neosynephrine; use salt 
water spray to help clear out the mucus; and start an oral antibiotic for 
her sinus infection. You also prescribe a topical nasal steroid to settle 
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doctor to make sure she gets off the decongestant nose spray and onto 
a better regimen to control her allergies. There are multiple causes, 
here, and they all need to be addressed to relieve Molly’s symptoms.

Back to Tonya
 The X-ray of Tonya’s wrist is complete, and her mom is here with 

her now. On Tonya’s X-ray you see a broken bone at the end of 
the wrist. You head into Tonya’s room to talk with her family, and 
something isn’t right. Tonya is lying down, and she looks pale and 
sweaty. Her mother says, “Is it broken? She looks really bad.”

Wrist fractures commonly occur when people try to break a fall with their hand.
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 You try to shake her awake, and she doesn’t respond. You call for a 
nurse to help out, and start your ABCs. Airway: Tonya’s airway is 
open. Breathing: You can see her chest rising and falling. Circulation: 
You feel a pulse, and it’s fast and does not feel especially strong. 

 The clinical scenario that’s most likely here is shock, which means 
that there’s not enough blood and oxygen getting to where it needs 
to go, leading to cellular injury and organ dysfunction. Her heart rate 
has sped up in an effort to get more blood around, but it’s not enough. 

 The nurse has already started work on getting an IV in place, and 
another splints her wrist to prevent further injury. You also put 

once it’s started. Tonya’s mom is escorted to the hall. 

 With Tonya, our top concern is that she’s in shock related to trauma, 
from the fall off of the bike. Internal bleeding in her abdomen or in 
her skull could cause her symptoms. A quick bedside test is done. 

the abdomen. Her exam is fairly normal. 

 
and she’s coming around and talking more. You’ve decided she 
doesn’t need mechanical ventilation, though you’ll certainly keep 
an eye on her ABCs. 

 The next step is to arrange for a head CT scan to look for bleeding 
in the brain. But before she’s rolled over to radiology, you repeat the 
exam. On her upper chest is a new cluster of reddish-purple marks, 
kind of like bruises. You press the skin, and the discoloration does 
not fade away with pressure.

 These marks are called petechiae—they’re small broken blood 
vessels under the skin, or small areas where blood has leaked out of 
the vessels. When a bunch of petechiae cluster together, it’s called 
purpura. Whatever it’s called, it’s not good. 
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 You order IV antibiotics—overwhelming infection is one cause of 
purpura, and that would explain shock, too. You notify the blood 
bank that your patient may need transfusions of blood or platelets, 
and you arrange admission to the intensive care unit upstairs. 

 Within a few hours, Tonya becomes completely unresponsive. She 
requires intense medical support, and develops other signs of organ 

growing in her blood. Hopefully, she’ll pull through this, but it’s 
going to be a battle for her.

 Tonya came in with a hurt wrist; when she became very ill, the 
logical thought was that the fall that broke her wrist also caused 

was sepsis. Treat the cause, not the symptoms—though sometimes 
that’s easier said than done.

Suggested Reading

The American Academy of Allergy Asthma and Immunology, https://www.
aaaai.org/.

Stern, Cifu, and Altkorn, Symptom to Diagnosis.

Questions to Consider

1. What sorts of things cause a chronic cough versus an acute cough versus 
a recurrent cough?

2. What are the symptoms of shock, and why is it important to recognize 
shock quickly?
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Who Needs the Emergency Department?
Lecture 9

An ED visit is far from ideal. ED care is very expensive, and there’s 
usually a wait. Patients won’t see a doctor they’ve chosen, and 
they won’t be able to arrange a follow-up with the same physician. 

Yet only 10–20% of people who present to an emergency department have 
a potentially life-threatening illness or injury that requires ED care. This 
lecture aims to illustrate who actually needs to be in the ED, and covers 
some ideas for you and your loved ones to think about the next time you’re 
contemplating an ED visit.

Changing the Format
 Today’s shift is a bit different. We’ll meet patients in pairs—two 

patients with the same condition. Only one of them should really be 
an ED patient—that is, only one of each pair would be best served 
in the ED. 

 
they’re worried about. Jim is 50 and has a dark spot on his shoulder—a 
lesion, or region of an organ or tissue that has been damaged. It’s been 
there for years, but he thinks over the last several months it has been 
growing bigger, and the color is kind of spreading out. 

 
remember from the mnemonic ABCDE:

 A stands for asymmetry—meaning that a skin lesion suspicious 
for cancer may look asymmetric. 

 B stands for border. A benign lesion has smooth, even borders; 
a cancerous lesion may have borders or edges that are uneven, 
notched, or in a scalloped pattern.

 C, for color, emphasizes that benign lesions are usually the 
same color throughout, while cancerous lesions often have 
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variable colors, or coloring 
that changes with time.

 D is for diameter—larger 
lesions are more likely 
to be cancer, or contain 
cancer. 

 E is for evolving—
meaning that any mole or 
mark that’s changing in 
color, size, elevation, or borders is more suspicious than a mole 
that stays the same from year to year. 

 Jim’s mole fails several of the ABCDE tests—it has uneven color 
and borders, and it’s large. But it’s still not something that is 
best seen in the ED. We tell Jim that he may need a biopsy, but 
we don’t do biopsies in the emergency department. Jim needs to 
call his primary doctor to either do the evaluation or refer him to a 
dermatologist. If he doesn’t have a primary doctor, we’ll be sure to 
refer him to a dermatologist today. 

 Our next patient is James, who also has something on his skin, near 
his shoulder. He says it started like a pimple, and though he popped 
it, it’s getting bigger. On his shoulder is a zit, a red warm raised area 
a few inches across with a white pustule in the middle. The skin 
around it is warm and red, too. 

 What James has is a skin abscess, a big one. James needs a procedure 
called an incision and drainage. That was a good reason to be in 
the ED. A large abscess often requires sedation and pain medication 

Donald and Donald
 Our next two patients have fevers. They’re named Donald Junior 

and Donald Senior, though they’re not related. Junior is an eight-
week-old, and Senior is 60 years old. Junior has had his fever for 

Uneven borders and variable colors 
are two signs that a lesion might be 
cancerous.
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12 hours, and Senior has had his fever for 12 days. The kinds of 
workup they need are very different, and only one of them is best 
served in an emergency department. Which one?

 Aside from his temperature, Junior’s vitals are normal. A baby of 
his age is much more prone to serious infections than an older child 
or adult, and he is acting unwell, with the increased sleepiness and 
fussiness. He needs a full septic workup, including invasive blood 
and urine tests and probably a spinal tap, to look aggressively and 
thoroughly for a treatable bacterial infection. 

 Donald Senior’s vitals are normal except for a temperature of 

could be causing Senior’s 12-day fever? The list of possible causes 
is huge, and there’s no way to test for everything. 

 The bottom line is that Senior isn’t actually any sicker than he was 
yesterday or four days ago. In the end, you send Senior away with 
no further testing, with instructions for him to call his physician in 
the morning to arrange for appropriate follow-up. 

Molly, Mary, and Melissa
 Let’s move to our next pair of patients, Molly and Mary. They’re 

both 55 years old, and they’ve both been taking medication to 
control high blood pressure. Today, they both discovered that their 
blood pressures were elevated, at 150/100. That’s pretty high—one 
would usually consider a normal adult BP to be about 120/80. 

 
headache this week. Other than a blood pressure of 150/100, her 
vitals are normal, and her physical exam is normal, too. She has 
asymptomatic hypertension, with no symptoms whatsoever—which 
is the most common presentation of high blood pressure. 

 Molly says, “Well, I have had a headache this week. Can’t you just 
give me something, maybe something here in the ED, to lower my 
blood pressure?” That would be a bad idea. Lowering blood pressure 
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rapidly in the ED is likely to cause symptoms of low blood pressure. 
The best thing to do with Molly is to say, “Yes, your blood pressure 
is high—and in the long run, you’ll live longer and healthier if you 
can get that under control. But it won’t help for me to tinker with 
your medication today. Follow up with your doctor this week.”

 Mary’s in the next room, and she also has a blood pressure of 
150/100. She says she was dizzy this morning, and now she’s 
short of breath and feels kind of anxious. Molly had essentially no 
symptoms, but Mary has symptoms that worry her, and ought to 
worry you, too. Shortness of breath with anxiety could herald any 
of a number of things. Mary needs an evaluation for the causes of 
her symptoms, and she really does need to be in the ED.

 Let’s mix it up a little, and introduce a third patient with high blood 
pressure, Melissa. She’s complaining of a really bad headache, which 
started today. Her headache could be caused by a bleed in her brain, 
or by something called a hypertensive crisis—a rare patient who is 
actually having symptoms caused directly by the high blood pressure. 
These patients do, indeed, need to have their blood pressures reduced 
rapidly, but very carefully, and under very close observation.

Headache Pair
 Bobby and Betty are 40 years old, and both have headaches. 

Bobby’s headaches started about a year ago. This week Bobby has 
already had two headaches, and he says he needs to make it to work 
tomorrow, so he came in.

 Betty, next door, has a shorter history. She doesn’t usually get 
headaches. This one started two days ago, and now it’s so bad she 
can’t take it anymore. 

 
be: Is this a primary headache or a secondary headache?

 A primary headache is not caused by some other medical 
problem. These are not the kinds of headaches that are best 
managed in an emergency department. 
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 The exception to this would be intractable, severe pain. Bobby’s 
headache is really no more severe than his usual ones. He does 
need ongoing management, and probably a better way to prevent 
more of his headaches. But he doesn’t really need ED care.

 Betty, on the other hand, needs to be here. She does not have 
frequent headaches, and though it’s possible that she’s having her 

someone who doesn’t have a history of headaches is potentially 
bad news. It’s also concerning when someone with a long history of 
headaches has one worse or atypical headache. 

The Teenagers
 Next up are two teenagers, Juan and John. Juan is brought in by his 

parents, who say he’s gotten very quiet lately. He spends all of his 
time in his room, and he refuses to go to school. He has withdrawn 
from his friends, makes disturbing drawings, and constantly visits 
porn sites. 

 John is also here. He was caught shoplifting, and then tried to tackle 

in the back of their car, so they called his parents and decided to 
bring him in. You look in at John in an exam room. He’s talking 
loudly to himself and pacing around the exam room, touching 
everything as he passes.

 So which teenager needs to be in the ED? The answer is both. John 
and Juan, though presenting differently, are both experiencing 
mental health crises, and that’s a very good reason for emergency 
department evaluations. Both of these teens need a medical 
evaluation and a mental health evaluation, and they need them 
immediately.

General Guidelines
 If you’re trying to decide whether or not to visit the ED, the bottom 

line is always “better safe than sorry.” If you’re worried you might 
need an ED evaluation, that means you should go in for an ED 
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evaluation. Still, there are some scenarios in particular that scream 
out for an ED visit.

 Symptoms of cardiac ischemia, an MI, or unstable angina need to 
be evaluated in the ED. People with other potential signs of heart 
trouble, like a very fast heartbeat, palpitations, or an acute or rapidly 
worsening ability to move or exercise, should also head to the ED. 

 Likewise, people who may be experiencing a stroke need to get to 
an ED immediately. 

 The ED is also the place to go for breathing trouble—not just a 
stuffy nose or a cough, but shortness of breath or trouble catching 
your breath. 

put off a visit.
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 Anyone experiencing severe trauma, like a bad car accident or 
gunshot wound, needs to be in the ED. Any penetrating wound—a 
knife, a bullet, a deep animal bite, or anything that goes deep into 
tissues—should be evaluated in the ED. 

 Symptoms of dehydration, including dizziness and sleepiness, 
should also trigger an ED visit. This would most often occur in a 
person with frequent vomiting or diarrhea. 

 Beware of special health circumstances, including medications or 
past medical problems that put people at risk. 

 Parents of young babies, especially newborns, should be very quick 
to call their pediatricians to see if an ED visit is needed. Likewise, 
older people are also at high risk. And pregnant women need to be 
in touch with their obstetricians or midwives if they experience 
pain or bleeding or any other concerning symptoms. 

 This isn’t an exhaustive guide, and we can’t cover all of the 
situations that lead someone to the ED. The bottom line, always, 
is that if you’re worried, head in. Don’t put off an ED visit just 
because a lecture or website says you don’t need to go. 

Suggested Reading

The American Heart Association, http://www.heart.org.

Buchholz, Heal Your Headache.

Questions to Consider

1. How do you decide if a person with a fever is at risk for a serious illness?

2. What are the signs that a mole is more likely to be cancerous?
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Altered Mental Status
Lecture 10

A symptom called altered mental status is likely to push a patient 
to the front of the emergency department triage. It means that a 
patient’s mental activity—both how they’re acting and thinking—

is altered, or different from expected. This covers a huge number of 
different symptoms, all grouped together by the common thread that a 
patient just isn’t acting right. Judging why a patient has an altered mental 
status is a crucial skill in the ED, and relies on keen observational skills 
and an open mind.

Gabriel’s Fall
 

his garage, with a puddle of blood under his head. It’s not known 
how long he was there—he usually gets home from work about an 
hour before his wife. 

 When you talk to him, Gabriel wakes up. You ask him a few 
questions, and he tries to answer them, but seems to be having 
trouble mouthing words. Additionally, he cannot squeeze his right 
hand. Gabriel’s eye exam for pupil reactions and eye movements 

belly. There’s a big laceration on the back of his head, matted 
with blood.

 We’ll describe his overall mental status using a simple scale that’s 
abbreviated AVPU:

 A for an alert patient.

 V for a patient who responds only to voice. 

 P for a person who responds only to painful stimuli. 
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 U for an unresponsive patient, or someone who does not 
respond to anything. 

 For now, Gabriel responds to voice, so he is a V on the AVPU 
scale. What we’ve got here, in summary, is an adult with altered 
mental status—in this case depressed consciousness, responding 
only to voice. 

 He also has what are called . That phrase 

neurologic lesion—an anatomic location where an injury or illness 
could account for the clinical picture. Gabriel is weak on the right 
side of his body, in his right arm. This corresponds to a lesion on the 
left side of the brain, because the left motor cortex on the left side 
of the brain controls the right side of the body. Gabriel also seems 

the left side of the brain. 

 Because of the possibility that increased pressure in the brain 
may account for Gabriel’s decreased level of consciousness, you 
decide to sedate and intubate him, placing Gabriel on a mechanical 
ventilator. This is a step especially necessary now because you 
need to make sure Gabriel is safe to head over to radiology for a 
head CT scan. 

Maggie’s Walk
 Now that Gabriel’s heading over to CT, you meet your next 

patient: Maggie. She’s 21 years old, and she’s with her mother, 
who brought her into the ED. You ask Maggie what’s wrong, and 
she says, “I’m good.” 

 
was taking part-time college courses and working as a waiter. But 
a few weeks ago she found that she was unsteady on her feet, after 
she dropped a big platter of food. Since then, she says, she’s having 
a harder and harder time walking. 



69

 Her speech is normal, her words are clear, and she’s speaking at a 
normal rate and tone. In fact, it’s striking how unworried she seems 
to be about her inability to walk.

 Maggie has no past medical history, other than a concussion and 
a broken cheekbone a year ago. Maggie’s vital signs are normal; 

 Let’s see what happens when she tries to walk. Maggie lifts her legs 
and steps forward, keeping her feet close together. But the upper 
part of her body jerks around, almost in a circle, like she’s trying to 
keep her balance. She doesn’t fall down; her feet continue to step 
forward, and she’s making it across the room, but her upper body is 
shimmying back and forth. 

 
exam. When you think about it, she needs all of her strength to 
walk the way she did—even more than she’d need for a typical 
walk. It takes strong core muscles to rotate and twist your body 
like that. 

 You rule out problems with sensation (because of the physical 

ataxia—a lack of muscle control during voluntary movements. 
But Maggie’s rotating and thrashing actually required very good 
muscle control. Even while she was doing that, she didn’t fall 
down.

 What Maggie has is a loss of a physical ability, in this case walking 
normally, with no medical explanation. This is an altered mental 
status, but with no medical or anatomic explanation possible. 

 You want to make sure you’re not rushed in your explanation to this 
family, so you tell them you need to check on some things and will 
return. It’s time to see how Gabriel is doing.
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Back to Gabriel
 Gabriel’s CT read as normal. There is no bleeding within the skull, 

and it doesn’t look like anything has happened on the left side of 
the brain at all. The CT means that the head trauma is probably not 

 Gabriel’s likely diagnosis is a stroke, also called a cerebral 
infarction, on the left side. A stroke results from an impaired blood 
supply to an area of brain. This causes an onset of focal neurologic 

Usually, the blood supply is interrupted by an occluded or closed-up 
vessel—typically from a blood clot or plaque. Sometimes, strokes 
can be caused by a ruptured blood vessel, causing bleeding and a 
loss of blood supply to one area. 

 
minimizing cellular death. Early steps in management include 
the ABCs, and treating life-threatening complications like brain 
swelling or prolonged seizures. An emergency CT is needed to 
exclude bleeding in the brain. 

 Once you know there’s no bleeding, clot-busting therapy can be 
offered if appropriate. However, breaking down the clot medically 
with a clot buster will only help if there is still viable brain tissue 
there. 

 In most circumstances, we have three hours to reestablish blood 

about Gabriel—how long does he have? 
 Your nurse suggests Gabriel’s wife call one of his coworkers 

work late today, and was in perfectly good health when he 
left about 90 minutes ago. So he had to have had his stroke 
between his arrival home, about 60 minutes ago, and when his 
wife found him—certainly less than three hours ago. 
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 You’ll call in a consulting neurologist to review the CT scan and 

for medical clot-reducing therapy for his stroke. Gabriel is being 
packed up to move to the ICU, where they’ll take over care and 
administer the clot busters. 

Maggie’s Disorder
 Returning to Maggie: She has something called a conversion 

disorder. This is when motor or sensory symptoms occur with no 
evidence for physical dysfunction. The cause of this is psychological, 
and the best evaluation and therapy doesn’t require any MRI scans 
or blood tests. It requires psychotherapy, patience, and support.

 You ask Maggie a few more questions about what’s been going on 
in her life. She had stopped her college classes, and she says she felt 
like she was just too stupid to be a student anymore. She had been 
living with a boyfriend, but that didn’t work out—she looks at her 
mom, and you wonder about that history of a concussion. And her 
mom has recently been diagnosed with breast cancer. There’s no 
mention of her father or any other siblings. 

 You tell the family there’s a ton of stress in Maggie’s life, and you 

skeptical, but you give them information to get Maggie in to see a 
psychologist, and you say that’s the best way to help her feel better. 

Marcela’s Faint
 Next up is Marcela. She’s 41 years old, and she came in because she 

fainted earlier today. Marcela tells you the story: She was painting 
her apartment with a friend, and she started to feel dizzy when she 
kept reaching up to paint the ceiling. Her vision became black, like a 
curtain was coming across. She heard a rushing noise in her head, and 

 
signs and a physical exam are normal. What Marcela had was syncope, 
or an episode of fainting. This is a temporary loss of consciousness, 
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an altered mental status accompanied by an inability to maintain 
postural tone—in other words, people who faint fall down. 

 
It almost always occurs when a patient is standing, especially when 

and harder to get blood up to your head. Most episodes of fainting 
in an otherwise healthy person aren’t indicative of any serious 
problem, but there are a few necessary tests. 

 A pregnancy test and a test to see if she’s anemic come back 

admission would have included being older than 65 or having a 
history or physical exam that suggested heart problems. 

 It’s reassuring that Marcela reported a typical history for fainting—
she had been upright, and remembers dizziness and then a vision 
change. If syncope was very sudden, or accompanied by biting her 
tongue or stiffness or shaking movements, we would consider a 
further workup, perhaps for a seizure. But with this classic history 

some tips about fainting:
 If you start to feel like you’re going to faint, the best thing to 

the brain. 

 The worst thing to do is to try to get somewhere private by 
walking away—you’ll still faint, but you might hit your head 
on the way down, and it’s better to have someone nearby. 

 If you ever come across someone who says they feel like 
they’re going to faint, help them lie down so they don’t hurt 
themselves—or at least stay close so you can catch them and 
ease them down when they pass out. 
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Trying to faint in private is counterproductive: You’re still going to faint, except 
with no one around to help.
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Suggested Reading

Lindley, Stroke.

Sacks, The Man Who Mistook His Wife For a Hat.

Questions to Consider

1. How do you know if someone is having a stroke?

2. How can you tell a brain illness from a mental illness—or are they the 
same thing?
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Simple Symptoms, Serious Illness
Lecture 11

In the ED, the focus is on a main problem, typically guided by a chief 
complaint. This isn’t the time or place for a comprehensive review of 
everything that’s going on, and it’s not a place to ask a lot of questions 

to uncover things that no one had been worried about. Still, sometimes even 
a simple chief complaint can lead to unexpected places. We don’t need an 
extremely comprehensive review, but we do need enough history, enough 

seemingly simple problem, just isn’t enough.

Crying Charlotte
 

in with a chief complaint of “crying.” Charlotte’s in her mom’s 
lap, and, yes, she is crying. In fact, she’s screaming. Forget the 

 Charlotte’s dad comes out in the hall with you, so you can hear the 
story of what’s going on. Charlotte went to day care this morning 
in good shape. But the director called her mom this afternoon to 
say Charlotte was screaming and hard to console. Her mom picked 
her up. Charlotte fell asleep in the car on the way home, and then 
couldn’t be woken up at all; her mom then took her to the ED, 
and her dad joined them there. Now Charlotte is awake again. 
Screaming.

 Her vital signs, as recorded, are a mess—it says she has a blood 
pressure of 120/50, and a pulse of 182, but she’s hysterical and 
you doubt those numbers are reliable. She’s too agitated for a 

and ask a nurse to try to get a repeat set of vitals when Charlotte 
calms down.
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Vince and His Wife 
 Our next patient is Vince, a 48-year-old man. His chief complaint, 

written on the intake sheet, is: “My wife made me come in.” Vince’s 

tell the doctor.” 

 
getting enough sleep or something. Anyway, now I have this rash.”

 We need a story here. You ask, “Vince, what do you mean, you 
haven’t felt great?” He and his wife say he just doesn’t feel like 
he has much energy any more. You ask a few more questions—he 
denies symptoms of depression, he hasn’t been short of breath, and 
he’s been sleeping well without interruptions. “Wait, wait, you do 
get short of breath,” says his wife, “on the stairs, remember?”

 Though Vince seems a little annoyed with his wife for bringing him in, 
you’re also getting the impression that maybe he’s glad these things 
are coming to light. The main problem that you’re starting to think 
about is tiredness, or low energy. There’s also a hint of a condition 
called exercise intolerance—Vince gets short of breath climbing 
stairs. That’s very abnormal, and it can be the presenting symptom 
of heart failure. Heart failure is a broad term that means the heart is 
unable to maintain enough output to meet the body’s demands. 

 Let’s see what the physical exam shows. Vince’s heart rate is 110—
that’s fast. For adults, the heart rate is usually between 60 and 100. 
Otherwise his vital signs and pulse ox are normal. He looks pale, 
but otherwise strong and well. 

 Feeling his chest, you can feel his heart beating hard—we’d call that 
hyperdynamic
the exam, until you examine the rash. These spots are petechiae, 
and they appear when there is bleeding under the skin. Tonya, the 
teenager from Lecture 8, developed petechiae as part of sepsis, but 
Vince hasn’t had a fever and doesn’t seem acutely ill. Petechiae can 
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appear like this whenever there is a problem with platelets, the cells 
in the blood that help make clots. 

 
We’ll check in on him after those are in. Let’s go see if that baby, 
Charlotte, has stopped screaming.

Sleeping Charlotte
 Charlotte is now asleep, lying on her mom. Her parents still look 

worried, though. They say, “She just isn’t acting right.” Her vitals are 
normal, except for a pulse of 174. That pulse is high—or, in doctor 
lingo, you’d say she has tachycardia. Before, when Charlotte was 

her agitation. Now Charlotte’s asleep. Why is her pulse still so high?

 Time for the exam. Charlotte looks peaceful and asleep. Her skin 

for the color to return. She checks out as normal here.

 The remainder of the exam: 
 Her lungs are clear and unlabored, and her heart sounds normal, 

though it’s beating fast. 

 You see no rashes or skin lesions, and her fontanelle—the soft 

nor sunken. 

 Her belly exam isn’t normal. Listening over her abdomen with 
your stethoscope, you hear no bowel sounds at all. Absent 
bowel sounds mean the gut has shut down. On top of that, you 
feel a sausage-shaped mass, in the upper abdomen.

 Most ominous of all, Charlotte didn’t awaken at all for the 
exam. You’ve seen plenty of kids, and you’ve examined 
sleeping babies before—they usually don’t stay asleep for an 
ear exam and for the doctor poking at their bellies. 
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 What’s causing Charlotte to be unresponsive? Charlotte has a fast 
heart rate and a decreased level of alertness, and as far as the ED 
in concerned, that’s enough evidence to suggest shock. We’re not 
going to wait around to prove that before starting therapy. You call 
in a nurse to start an IV, check blood sugar and some other labs, and 

for now, and you’ll head out to make a quick call to radiology. 

 Charlotte’s history—alternating altered mental status—does not 
really suggest a drug ingestion, a bad infection, or a typical brain or 

is a gut disorder called an intussusception. This occurs when one 
part of the intestine telescopes into another part. 

 
treatment. Charlotte needs an air contrast enema. This procedure 
is easy to understand: An enema is administered using air under 
pressure. X-rays during the procedure will show the intussusception 
outlined by the air, and the pressurized air will usually force out the 

 Charlotte might have both shock and an intussusception. We’ll 

while she’s in radiology getting her procedure. Remember, you 
don’t need to prove shock or exclude everything else before treating 
shock. You discuss this with her parents, and Charlotte is bundled 
off to radiology. 

Ms. Gordon
 Our next patient is Ms. Gordon, who lives with her son. She’s 80 

years old. Her chief complaint, voiced by her son, is: “low appetite.” 
She says, “I’m doing pretty good for 80,” as she shakes your hand, 
and she does look well. The family thought ahead and brought her 
pills with her—a brown paper bag, with several bottles. That’s a 
good idea, especially for people who take multiple medications. 
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 You learn more of the story from Ms. Gordon’s son—the patient, 
Ms. Gordon, says that he’s fussing over nothing. She says she 
just doesn’t feel hungry sometimes. There’s been no vomiting or 
abdominal pain or any problems when she eats, she says—she just 
isn’t hungry. Her son says that she’s just not herself, which started 
about three weeks ago, the last time she saw her doctor.

 “What happened that day?” you ask. Your patient says it was a good 

medicines. Her son adds the new medicines are for her heart. Ms. 

notable on her physical exam. 

 Just about anything—illness, aging, depression—can cause a low 
appetite in an 80-year-old woman. But you’ve got an idea. “Which 
medicines,” you ask, “are the new ones?” Ms. Gordon takes the 
bag, and pulls two bottles out. She says the green ones and the little 
blue ones. She started those about three weeks ago, just about the 
time when she lost her appetite. 

 
simplest. Her new medications, as a side effect, have caused a loss 
of appetite. You get in touch with Ms. Gordon’s doctor, who gives 
you some information that, along with further tests, rules out other 
possible causes. You instruct Ms. Gordon on what pills to stop, and 
make arrangements for her to see her doctor in a few days. 

 On the way out of Ms. Gordon’s room, you hear some laughing 
down the hall. Charlotte is back, and she’s standing on mom’s lap, 

and pushed it back out. After something like this, we’ll probably 
admit Charlotte overnight for observation, but she’s now doing well.

Back to Vince
 It’s time to check in on Vince. We’re going to focus now on the 

most important lab for Vince: the CBC, or complete blood count. 
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It’s an analysis of the three main kinds of blood cells: red blood 
cells, platelets, and white blood cells. 

 Vince’s proportion of red cells, which carry oxygen, is very low. 
That can account for his exercise intolerance. Vince’s count of 
platelets—repair cells—is very low, too. Not good. Vince’s white 
cells—part of the immune system—are also very low. 

 His bone marrow, where these cells are made, has stopped working. 
Given the overall picture, you’re concerned that the likely diagnosis 
is something quite bad, either cancer or bone marrow failure from 
aplastic anemia.

 One of the skills of an ED physician is delivering bad news. 
We’re not sure if Vince really has cancer, but he’s going to need 
to be admitted for a workup, and he needs to know what’s on your 

 
with information. 

Delivering bad news tactfully but clearly is an essential skill for ED physicians.
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 Something is affecting his bone marrow. There are a lot of things it 
could be. Some are not so serious, like a virus, but others are very 
serious: Cancer can do this. Bottom line, Vince needs to come into 
the hospital for more tests. In the ED, you don’t get to know your 
patients well, but this time you give Vince your card and tell him to 
call you if he needs anything.

Questions to Consider

1. Why are they called vital signs?

2. A rash can herald a serious illness, or may be nothing to worry about. 
What sorts of things make a rash more likely to have a serious cause?
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In an Emergency, Protect Yourself First
Lecture 12

A common saying taught to medical students is the Latin primum non 
nocere
practice of medicine: Whatever you do, don’t make things worse. 

But another rule comes before this, one that’s crucial to emergency medicine 
in particular: Protect yourself. Do not endanger yourself in order to provide 

are dangers for the practitioners. First, do not harm yourself; then, do not 
harm your patient. 

The Tractor
 This morning, you’re hiking with friends in a rural area. You hear 

screaming, and you rush ahead to see what looks like a farm accident. 
There’s a huge tractor, its wheels spinning, lying on its side; next to 
it is a man on the ground, not moving at all. There’s also a woman, 
covered with blood, kneeling on the ground, with a severed hand. 

 
safe, and protect yourself. Only then do we consider the patients. 
The woman who’s kneeling is nodding her head and talking half to 
herself, so you know she’s breathing. You tell your friends to check 
on her and you go over to the unresponsive man.

 Remember, he probably fell off of the tractor. He is at risk for a 
neck or cervical spine injury, so you don’t want to just roll him 
around and move his head. Check the ABCs. He’s breathing, and he 
has a pulse. For now, you could begin your secondary survey, but 

 Her right hand has been severed completely off her arm, and there’s 
spurting blood coming out. It’s under high pressure; this is called 
an arterial bleed. Under most circumstances, direct pressure is the 
best way to stop bleeding, but that is unlikely to help an arterial, 
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high-pressure bleed. Your best bet here is a tourniquet, a tight band 
of cloth, right above her wrist.

 It doesn’t really make sense to call 911 yet, because you don’t even 
know where you are. Instead, you get a cell phone from the woman, 
and call a contact she says will help. You ask your other friend to 
look for the hand—it’s around somewhere, and if you can bring it 
to the hospital, perhaps it can be reattached. Ice (but not cold water) 
can help preserve it.

 Back to the man on the ground: His eyes are open, and he’s trying 
to sit up. You say, “Just lie down, try to keep still, sir.” Since he has 
a potential spine injury, you want to keep him from moving, and 
staying down is a good idea. He may also have internal bleeding or 
other injuries. 

 From here, things move quickly. The woman’s contact is reached by 
cell, and he drives out on an ATV with some county EMS personnel. 
They’ve brough equipment, including a radio and a backboard, and 
they get the two patients squared away for transport. The woman’s 
hand is sent along too. One of them offers you a lift, but you decide to 

the rest of your day off, until your next shift in the ED this evening. 

The Evening Shift
 When you arrive for your ED shift, you can tell the staff seems 

patient is a John Doe—no one knows his name yet—and he was 
brought in by the police. He was in a department store, and started 
smashing up the place. The police brought him into the ED for a 
medical evaluation.

 
safety of yourself and your staff. Dealing with an agitated patient 
is a leading cause of injuries in the ED (both to patients and 
medical personnel), and it can be psychologically traumatic to 
everyone involved. 
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 A noisy, frantic ED isn’t the most suitable place for an agitated 
patient. We’ll try to minimize that by getting John in an isolated, 
quiet room, ideally with secure doors, low lights, and not a lot 
of equipment or beeping devices. We should ensure that he can’t 
access any potential weapons.

 The ritual of checking vital signs is also useful to start to establish 
with John that this is a regular medical encounter. Having vitals 
taken normalizes the experience for many people—even agitated 
people expect to have their temperature taken and their pulses 
checked by a nurse. 

 After introducing yourself, you start with an open-ended question: 
“What can I do for you?” John yells that he wants you to leave, and 
so you do. The nurse picked up his body language and didn’t try to 

 Even though John didn’t actually let you examine him, you were 
able to pick up some clues—his speech and motor skills seem 
functional—that tell you it’s fairly unlikely he’s had a stroke or is in 
imminent danger of dying.

 In the ED, it’s best to assume that there is a medical cause of 
agitation, and treat psychiatric illness as a diagnosis of exclusion. 
That is, work him up for medical problems, and if there are none, 
then concentrate on psychiatric care. 

 New-onset agitation in an adult older than about 45, with no prior 
psychiatric history, is unlikely to be a psychiatric disorder. Also, 
always beware of allegedly psychiatric patients with abnormal vital 

 The police were able to get more information from a sales clerk, 
including your patient’s name, and his sister has been called—she’s 
coming in. His name is Gerry, and salespeople at the department 
store know him as a quirky but usually harmless regular. They think 
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he probably takes some psychiatric medicines, but you’ll have to 

 You head back in to see Gerry, but he’s no happier to see you. “Get 
out!” he yells, and he motions his hands like he’s pushing you away. 
He’s not thinking clearly. That, and his apparent psychiatric history, 
suggest a psychiatric disorder—but keep in mind, even someone 
with psychiatric illness can develop medical illnesses, too. 

 You decide Gerry is safe enough in the exam room to give him a 
little longer to settle down. There’s a patient in another room who 
needs your attention. 

Abrahim
 Your next patient is a man with vomiting and fever. He’s here from 

Nigeria. Your hospital started screening all comers to the ED with 
questions about travel to Africa in 2014, when it became clear that 
there was a large outbreak of Ebola. Per protocol, your patient, 
Abrahim, and his son—who brought him—were immediately 
whisked into an isolation room as soon as they reported their  
travel history. 

The Ebola virus probably made its way into humans from bats, or perhaps another 
animal.
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 Protect yourself: You don a protective gown, mask, and gloves, before 
heading into the exam room. Abrahim is sitting up on the bed, and his 
son is nearby. You tell them you just want to be safe, then introduce 
yourself, and say, “What’s been going on, and how can I help you?”

 
weeks, and have been staying with his sister. He started feeling 
sick this morning. He developed abdominal pain, then a fever, 
then vomiting. 

 One reassuring item: The incubation period of Ebola is much less 

 
belly. Abrahim lies down slowly, like he’s afraid to move. He seems 
tender and winces when you press the right lower part of his abdomen. 

 His son chimes in: “I don’t think he has Ebola.” You tell Abrahim 

You discard your gown and gloves in a covered trash can in the 
room, and the door opens electronically to let you out, where you 
wash your hands up to your elbows in a special sink that’s also 
electronically activated. 

 
though there were a handful of cases of Ebola in Nigeria, those 
were months ago and the country has been declared Ebola-free. 
Also, Abrahim has been in the United States long enough that 
he couldn’t possibly have caught Ebola in Africa and waited this 
long to develop symptoms. The alert is lifted, and your ED staff 
breathes a sigh of relief. You can treat Abrahim as a routine patient 
now. You order a set of vitals and labs and an IV to be placed for 
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Returning to Gerry
 Gerry’s sister has arrived. She explains that Gerry has schizophrenia, 

but he usually does pretty well. He had a job until a few months ago, 
but things have taken a turn for the worse. He’s been convinced that 
he has to stay in this one department store to monitor for thieves. 
She’s not sure why he thinks that, but his psychiatrist is really good 
and has been adjusting his medications. 

 Gerry’s still upset, but willing to talk some. He knows his name 
and knows where he is, but says he needs to leave to get back to 
his post. You don’t argue about whether he needs to go back to the 
store—there’s no need for that, and that might anger him. Instead, 
you agree with his feelings—he is mad, and you can empathize with 
that honestly.

 
on his general exam or neurologic exam. His pupils are normal, he 
doesn’t appear intoxicated, he has no tremor or signs of drug abuse, 
and he quickly follows your brief instructions. Then he says, “I 
have to leave now.”

Psychiatrists are a valuable resource when treating patients with schizophrenia.
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 Gerry’s sister contacts his psychiatrist, who you speak to. You and 

with his schizophrenia; the psychiatrist asks you to do some labs, 

take a dose of his medication in the hospital. 

 He has a good rapport with his sister. She stays calm and seems 
to be handling him well. After a few hours, you, his sister, and the 

back to the store today, and to go see his psychiatrist later that week. 

Abrahim’s Diagnosis
 Abrahim’s son was right: He didn’t have Ebola. But he does have 

an elevated white cell count. Recall his history: abdominal pain 
followed by fever and vomiting. His belly, in the right lower area, 
was tender on exam. Your diagnosis? Probably appendicitis. 

 It’s time for your shift to end. You’ll stop by and tell Abrahim 
what’s on your mind, and that the next ED doc will be taking over 
after your sign-out. You’ll be thinking about Gerry and Abrahim 
on your way home, and that couple from the tractor accident this 
morning. It’s been a long day, and it’s time for a break.

Suggested Reading

Centers for Disease Control and Prevention, Ebola, http://www.cdc.gov/vhf/
ebola/

Torrey, Surviving Schizophrenia.

Questions to Consider

1. How can emergency responders best protect their own safety?

2. Are all fevers a sign of serious illness?
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Treating Insect and Animal Bites
Lecture 13

In this lecture, we’ll meet several patients who were on the wrong end 

further treatment second. Along the way, we’ll discuss which creatures 
bite and sting, what happens what they do, and how to handle such incidents 

someone with a quite complicated situation: a bite from a human.

Jake’s Snakebite
 “I picked him up, but he bit me, so I dropped him. Then I tried to 

pick him up again, with my other hand, and he bit me there too.” 
So starts your conversation with Jake, a 10-year-old boy and your 
neighbor. His panicked dad brought him to your house after a 
rattlesnake bit him twice.

 There are puncture wounds on both wrists, and the one on the 
right side looks like it’s becoming swollen. Snakebites, especially 
venomous snakebites, can cause pain, tissue damage, an immune 
response, neurologic symptoms, and infections. 

 If Jake seemed very ill or in tremendous pain, it would be good to 

well, you’ll spend a quick moment trying to wash out the wounds, 
with the hose sprayer in your kitchen sink. 

 There’s a myth that snakebites ought to be treated with the “cut and 
suck” method. You’re supposed to, it is said, cut open the wound 
and suck on it. This is a terrible idea. It will only increase tissue 
damage and further contaminate the wound. 

 Jake’s dad goes to check in on the rest of the family when Jake’s 
mom arrives. Together, you and the mom take him to the ED, 
coinciding with the start of your shift. Jake’s vital signs are normal. 
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You ask the nurse to wash out the wounds thoroughly, and to start 
an IV. 

 In the United States, most venomous snakes are from a family 
called pit vipers, which includes cottonmouths, copperheads, and 
rattlesnakes. Even though these kinds of snakes have venom, most 

for a serious envenomation is often thought to be the administration 
of antivenin, sometimes pronounced antivenom. But antivenin can 
cause a lot of very serious side effects.

 For now, we’ll use a pen to mark the edges of the swelling on Jake’s 
wrists, and monitor his vital signs. We’ve given him some pain 
medication and antibiotics through the IV, and you’ve asked a clerk 

lately. You reassure his mom, and tell her you’ll be back later. 

Rachel’s Boil
 Let’s meet Rachel. She’s 28, and her chief complaint is “spider 

bite.” She has a warm, raised, pink area on her forearm, with a 
small central area that looks white or yellowish. She says it hurts 

few days ago.

 Only two spider species cause problematic bites in the U.S. The black 

amount of venom was transferred with the bite, a few hours later 
there can be painful muscle cramps or twitching, then rarely trouble 
breathing and other systemic symptoms. In contrast, the brown 
recluse spider can cause a severe local reaction at the site of its bite, 
including an open ulcer with dying tissue 5–7 days after a bite. Very 
rarely, there can be systemic reactions to the venom, but for the most 
part the concern after a brown recluse bite is local wound care.

 Does it sound like Rachel has a spider bite? It’s certainly not a 
black widow bite, and it’s almost certainly not a brown recluse 
spider bite, either. In fact, what Rachel has is called a furuncle, 
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or more commonly a 
boil. This is an acute, 

infection that’s almost 
always caused by the 
bacteria Staphylococcus 
aureus. 

 Using a warm wet 
compress can help, and 
if there’s a pocket of 
pus there we’d typically 
open up the boil to let 
it drain. Sometimes a 
topical or oral antibiotic 
effective against staph 
can help, though the 
most important step is 
draining the abscess. 

 Rachel is reassured 
to learn that it’s not a 
spider bite, but she’s 
still worried—what if 
it’s a tick bite? Certain 
ticks can carry Lyme 
disease (rash, ongoing 
complications if untreated) or Rocky Mountain spotted fever 
(headache, fever, rash, vomiting, abdominal pain, other problems). 
Both are potentially severe if untreated, but both can be treated with 
antibiotics.

 But you tell Rachel that this doesn’t look like a tick bite. If more 
symptoms begin, she ought to come back here or go see her own 
doctor, but for now all she needs is local wound care. You tell her 
to use warm soaks and a topical antibiotic cream, and you send 
her home. 

Venomous creatures, such as pit vipers 
and black widow spiders, typically won’t 
attack unless disturbed.
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Returning to Jake
 The swelling on Jake’s right wrist has continued to get worse. His 

vital signs remain normal. He is right-handed, so he probably tried 

likely to get more venom than the left side, when the snake bit him 
a second time. 

 His mom is quite sure that he hasn’t had a tetanus vaccine in a 
while, so you order a tetanus booster. Tetanus is a very serious 
illness caused by bacteria that contaminate a wound. It’s almost 
never seen in the U.S., because routine vaccines are almost 100% 
effective. 

 If tetanus does occur, it presents with severe neurologic symptoms. 
Prevention is the key, with good wound care and vaccinations.

Amy’s Raccoon
 Another patient is on her way back. This is Amy, a 22-year-old 

graduate student who’s studying raccoons. She spends a lot of her 
time outdoors, watching raccoons and other creatures, and this one 
bit her.

 
and your nurse will get to work irrigating out the area as well as 

better under pressure. 

 Amy is up to date on her tetanus shots, but what about rabies? 
Rabies is a viral infection, called a zoonotic infection, caught from 
infected animals, from their bites or saliva. It is virtually impossible 
to treat once symptoms start.

 In the U.S., most domesticated animals are vaccinated. There 
are occasional transmissions to humans from wild mammals, 
particularly bats. Animals with rabies do not behave normally—and 
that’s a concerning clue here. The one that bit Amy was not acting 
like an ordinary raccoon. Rabid animals can be overly aggressive, 



93

or at other times can act listless and tired. Amy is going to need 
rabies prophylaxis, a series of injections that will prevent her from 
catching rabies from this bite. 

Jake’s Conclusion
 Only mammals can catch and transmit rabies, so that’s not a concern 

for Jake. What is of concern is that his right hand is becoming more 
and more painful and swollen. His vital signs remain normal, and 
he’s otherwise well, but he’s in a lot of pain. 

 You’ll put in a call to a toxicology expert to help decide if antivenin 
is warranted, and Jake will be admitted for close monitoring in 
the ICU. He may need to go to the operating room to relieve the 

Unusual aggression from a raccoon may be a sign that it is carrying rabies.
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pressure within the tissues of the hand, and may require skin grafts 
or other wound care. 

Robert’s Swarm
 Another patient is coming back, a 45-year-old man named Robert. 

He was at a picnic and got stung by bees or wasps, and then he 
passed out. His friends drove him over to the ED.

 Robert’s back in a room; he’s awake, but doesn’t look good. ABCs 

pulse is fast, he looks pale, and he doesn’t open his eyes when you 
ask him to. You can see several sting marks on his left arm, and the 
area is red and swollen. His lips are swelling, and he’s starting to 
get raised red welts on his chest and belly, too. 

 Could Robert be having a severe allergic reaction, called 
anaphylaxis, to the stings? It’s best to assume he is in fact allergic, 
and begin immediate therapy. 

 
his blood pressure and circulation; additional medications, 
including an antihistamine, are added to his IV meds, and a second 

 Bees, wasps, and hornets usually just cause painful stings. In the 

card or side of a blade—don’t try to squeeze it, or more venom can 
be introduced. Routine care should include a cool pack, elevation, 
and pain medication. 

 Dangerous reactions usually start within minutes of the sting, 
though they can be delayed by up to a few hours. Worrisome 
symptoms include hives, shortness of breath, swelling of the 
tongue or lips, weakness, vomiting, dizziness, or fainting. If it’s 
available, give epinephrine immediately, and either transport the 
victim to emergency care or call 911, whichever is faster. People 
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who are known to be allergic, who’ve had a sting reaction before, 
should always carry an epinephrine auto-injector when outdoors.

 After epinephrine is given, even if the sting victim feels better, they 
should be brought in for emergency care—allergic reactions can 
persist or progress.

 
he is allergic. He’ll need to be monitored longer, and weaned off the 
epinephrine, so it’s an ICU admission for Robert. 

Joshua’s Hand
 One more patient this shift: a 19-year-old man, Joshua. Joshua 

claims he hurt his hand a few days ago when he fell. There’s a lot of 

and a big shallow laceration right above that. And it’s very tender—
he will barely let you touch it.

 Further questioning reveals he didn’t fall; he punched someone in 
the mouth. Wounds like this are very likely to become infected—
the human mouth is full of germs, and people don’t wash their 

 Worse, because there are probably broken bones here, there’s a 
great risk that the infection from the skin has spread into the bone. 
The clue here was that the area was painful and tender to touch, 
even more so than expected with a fracture alone. 

 Joshua is going to need to get X-rays, then almost certainly get 
admitted for IV antibiotics. He may well have to go to surgery to 
clean out the wound as well. An infection in the bones of the hand 
is not a trivial condition. If not treated well, it can permanently 
damage the bones and joints of the hand, or can spread into the 
blood, causing sepsis.
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Suggested Reading

Auerbach, Paul S. Medicine for the Outdoors.

Infectious Disease Society of America. Lyme Disease. http://www.idsociety.
org/lyme/.

Questions to Consider

1. Who needs rabies vaccination? Tetanus vaccination?

2. 
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The Missing Piece in an Emergency Diagnosis 
Lecture 14

In an emergency department, trust is sometimes lacking. People aren’t 
always ready to open up and tell, immediately, the whole story—they’ll 
leave out details that are embarrassing, or details that make them look 

bad, or details that they think are irrelevant. Sometimes it’s those very 

Ben’s Rash
 

You introduce yourself, shake hands, and he stays seated and says, 
“I’m sorry, I don’t want to waste your time, I’ll wait if you’re busy.” 

 Ben is mumbling; he hasn’t put his gown on and doesn’t seem to 
want to show you the rash. He’s literally sitting on the rash that you 
need to see. Here you are, just starting your shift, and it’s off to a bit 
of a slow start.

It’s early on to get frustrated, but that’s how things get sometimes. 
Here’s a short, rhyming maxim for ED care: Don’t get furious, get 
curious. What is going on here? Why didn’t he just put his gown on, 
and why isn’t he just showing you the rash?

 You say, “Let me step out, I’ll be back in a few minutes. You put 

Elise’s Headaches
 The next patient is a woman, 30 years old, named Elise. Her chief 

complaint today is “headaches.” It’s important to determine whether 
the headache is primary or secondary. A secondary headache is a 



98

Le
ct

ur
e 

14
—

Th
e 

M
is

si
ng

 P
ie

ce
 in

 a
n 

Em
er

ge
nc

y 
D

ia
gn

os
is

 

 More commonly, headaches are primary headaches. These are 
headaches with no outside cause, like migraines and tension 
headaches. Both of these can be painful, but from the point of view 
of an ED encounter, it’s important to remember that no one ever 
dies of a primary headache. It’s the secondary headaches that you 
don’t want to miss. 

 The best clues for evaluation of a headache come from the history. 
Elise says the onset of this headache was yesterday. She gets 
frequent headaches, typically a few per week, lasting several hours 
each. The location is in the front. The character is just “painful,” 
she says. Though her headaches usually get better with Tylenol, this 
one hasn’t. There are no associated symptoms. Elise has no past 
medical history and takes no medications regularly. 

While they are painful, primary headaches don’t have an outside cause, and thus 
are typically less worrisome than secondary headaches.
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 Elise has recurrent headaches, which from an ED perspective is 
reassuring. First headaches, worst headaches, or atypical headaches 
are the ones we worry about. Elise’s age is important because most 
primary headaches begin well before 50. Elise, at 30, is at a good 
age for ordinary primary headaches. 

 A few comments our patient made are concerning. Though Elise 
gets a lot of headaches, this one is different—it has lasted longer, 
and Tylenol does not relieve it. People with primary headache 
disorders can still become ill with another kind of headache, 
perhaps one with a more ominous cause. This headache requires a 
more thorough evaluation.

 Elise’s vital signs are normal, and she’s sitting up on the exam table, 
in her gown, looking comfortable. Her exam is entirely normal, 
including a general exam and a brief but thorough neurologic exam. 

 You start to talk with Elise about the possibility of primary 
headaches. But the more she talks, the more you get concerned. Her 
words don’t match what she’s doing. She’s saying thanks, and she 
says she’s relieved, but she’s not smiling or even looking at you. 

 You ask her: “Elise, you don’t look relieved. Is there something 
you’re worried about?”

 She stands up again, and her body language says it’s time for her to 
leave. Elise answers you: “I think my husband will be here soon.” 
Something still doesn’t feel right. You’ve reconsidered, and tell 

Ben, Part 2
 When you return to Ben, you’re frustrated to see he still isn’t in 

his gown. He is still, in fact, sitting in the chair. “Listen,” you say, 
“what do we need to do to get a look at that rash?”

 Ben looks intensely uncomfortable. He says, “I need help, I can’t 
get the gown on.” With the help of two nurses, he’s now undressed, 



100

Le
ct

ur
e 

14
—

Th
e 

M
is

si
ng

 P
ie

ce
 in

 a
n 

Em
er

ge
nc

y 
D

ia
gn

os
is

 

it’s a mess. His backside, around his anus and extending to the back 
of his legs, is red and is raw. And it’s not very clean or pleasant 
back there, either. 

 A call comes over the radio. You ask the tech to arrange for an IV to 
be placed and labs drawn on Ben, and to make sure that Ben is safe 
and comfortable in the bed. You tell Ben you’ll be back, and head to 
the trauma room to meet your next patient.

Sean
 Sean is a two-year-old boy in the trauma room. His parents are 

not moving, but he is breathing. He’s on an oxygen mask, and your 
team is getting him set up on monitors, and someone is working on 
starting an IV. You remind the team to check his glucose. The brief 
story, so far, is that his parents couldn’t wake him up after a nap. 
You ask a nurse to take his parents outside to get more history, and 
you concentrate on Sean. 

 
you notice that your nurse puts her hands on either side of his head 
to straighten it out. 

 Breathing: Sean’s chest is moving, but he is not taking effective 
breaths. The nurse keeps the airway open, then holds a soft 
molded mask over the mouth and nose, making a pressure seal. 

lungs. 

 
the team to get that IV taped up and ready, and to prepare what’s 
needed for intubation. You’re going to go quickly talk with his 
mom and dad.

 They’re outside the room. You introduce yourself, and tell them 
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own. You’re going to put a tube down into his lungs and hook up a 
machine to help him breathe. You ask, “What happened?”

 He had spent the morning with his grandmother, and when they 
picked him up he seemed a little sleepy. Eventually, they couldn’t 
wake him up. They’ve tried to call his grandmother but couldn’t 
reach her yet. You instruct them to ask her what pills she keeps in 
the house, and head back into the trauma room to intubate Sean.

 In emergency medicine, the term intubation is used almost 
exclusively to refer to placing a tube into the trachea, allowing 

machine, called a ventilator. 

 Intubation is not a simple or benign procedure, but in a patient who is 

 Outside, his mom is talking animatedly into her cell phone. You hear 
the words, “pill,” “dropped,” and, “How could you?” Sean’s mom 
learns that the grandmother opened a bottle this morning, and pills 

them up. The pills were a blood-pressure medication, and if a few of 
those are ingested by a child Sean’s size, they’ll cause sedation and 
respiratory depression—in other words, he will stop breathing. 

 You call the poison control center to get more information about 
this medication, and how to treat an overdose. The ICU is ready for 

his blood pressure, and other medications are being sent over from 
the hospital pharmacy that can help act as an antidote. 

 What might help is giving Sean activated charcoal, which can 
absorb many medications that are still in the gut, or even reabsorb 
medications back out of the bloodstream. Before sending him to the 
ICU, we’ll give a dose of activated charcoal directly through a tube 
into Sean’s stomach. 
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Tracheal intubation is a serious procedure in which many things can go wrong, but 
in some situations it can greatly help a patient.

©
 A

nd
re

i M
al

ov
/iS

to
ck

/T
hi

nk
st

oc
k.



103

Returning to Ben 
 Ben had come in for a rash, but even more concerning was that he 

couldn’t get his pants off without help. Ben tells you, hesitantly at 

still drive his truck, though.

 But then, he says, he started having accidents. He’d be in his truck 
and realize that he was leaking stool, urine, or both. He thinks that’s 
what caused the rash. Then Ben started talking about the rash, and 
the things he had tried, but it wasn’t getting better.

 Even now, Ben wants to focus on the rash. That was his chief 
complaint. But you say, “Ben, I know the rash is bad, but we 

more, and you perform a thorough exam, and then you talk with a 
neurologist. 

 Ben will be admitted to the hospital, and later that evening he has 
an MRI of the spine. That shows a large tumor pressing against his 
spinal cord, which is causing his neurologic symptoms: weak legs 
and a loss of bladder and bowel control. 

 
caused the rash. A piece of the story had been missing, but now 
the story and the way he was acting all make sense. Ben will need 
radiation therapy, and surgery.

Finishing with Elise
 Elise is back from CT, and she’s with her husband. Elise’s scan 

shows a subdural hematoma—a large blood collection between her 
brain and her skull. This is pressing on the brain, and this is likely 
what’s causing her recent, severe headaches. 

 Why does Elise have a subdural hematoma? These can arise from 
very minor trauma in elderly people, or perhaps in someone with a 
bleeding disorder, but Elise is 30 years old and she’s not on blood-
thinning medication. And she had denied any trauma.
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 You tell Elise that you’ll call a neurosurgeon to help decide what 
to do, but since she’s stable and fairly comfortable, it may be best 
to admit her for observation rather than go to surgery right away to 
remove the blood. Again, you ask if there had been any trauma. 

 Her husband speaks up. He says, “You remember, you fell on 
the stairs.” Elise just looks down. Is Elise a victim of domestic 
violence? Is her husband the perpetrator? That’s something you may 

before she’s admitted. You ask her if anyone hit or pushed her, and 
she says no but agrees to speak a little later with a social worker. 

 Hopefully, Elise will be able to break the cycle of violence. That’s 
not easy to do, but it starts with forming a trusting relationship with 
medical providers, social workers, and people who can support a 

Suggested Reading

American Association of Poison Control Centers. http://www.aapcc.org/.

WomensLaw.org. http://www.womenslaw.org/.

Questions to Consider

1. What steps should you take if a child ingests someone else’s medicine?

2. What causes recurrent headaches?
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Healthy Paranoia in Emergency Medicine 
Lecture 15

In the ED, only 10–20% of patients truly have a potentially life-

which patients fall into that group. It’s best to assume all ED patients, 
every one of them, has an illness that can threaten life or lead to long-term 
disability. Prove that they don’t, with reasonable certainty, and you’ve done 
most of your job. A certain amount of healthy paranoia is a useful mindset 
for an emergency physician. Don’t let your guard down, and don’t let a 
genuinely sick patient slip through.

Kayla and Junior
 Today we start with two patients together, a mother and her 

20-month-old son. Typically, we don’t see two patients at the 
same time in the ED, to protect privacy and to make sure we do a 
complete job, but in this case it doesn’t make any sense to separate 

Junior. They’re here with a chief complaint of “vomiting.”

 
noticed she was having headaches, but thought it was because she 
was working hard around the holidays. Some days she’d wake up 
feeling sick and she’d throw up. But she had to go to work so she 
would take Junior to his grandmother’s or day care. Usually, once at 

 
November. She has a new job, and Junior had started going to day 
care three days a week—the other days he stays with his grandmother. 
Perhaps he’s catching something from the other kids in day care?

 
occasional vomiting, too. Not frequently, but a few times a week, 
usually in the mornings. Once he was at his grandmother’s, he 
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both patients seem well. 

 You’ve got an explanation: Ever since Junior started day care he’s 

 
other. She says yes, but the grandmother never seems to catch it. 

of viral infections. That absence points away from a virus.

 Still, what else could it be? Maybe it’s just a coincidence. You’re 

observed for a further interval in the ED.

Joanne
 Next up is Joanne. She’s 51 years old, and she was brought here by 

her tennis coach. They were playing outside, even though it’s a very 
cold day, and apparently Joanne just didn’t feel well. He talked her 
into coming with him in his car to the ED. The chief complaint, as 
written in the intake sheet, is actually “tennis lesson.”

 Joanne says she just got a little short of breath feels better now. She 
has a history of asthma, but she forgot her inhaler today. You ask 
the coach to leave the room, for privacy; but Joanne says that he 

wasting everyone’s time.

 The story makes sense, and our patient feels better. But paranoia is 
a habit that’s hard to break. You ask the coach to step outside, so 
you can do your physical exam, but Joanne reaches over to hold his 
hand. “He can stay,” she says again. 

 Joanne’s physical exam is mostly reassuring, but she’s sweaty. Her 
shirt is sopping wet, and her hair is wet too. Joanne says, “That’s 
just because I was playing tennis.” But it’s 30° outside.
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 The shortness of breath and sweatiness are still worrisome. It’s 
essential to check for an MI. You call over to your nurse, and just 
say a few words. There’s a protocol in place for what happens next, 

 
need to watch her some more, see those blood test results, and 

Kayla and Junior, Part 2
 

You say, “I just want to make sure I’m not missing anything. When, 
exactly, did this start?”

 

apartment is a basement of a building, but again, she says it’s all she 
can afford. 

 What’s in the apartment that’s making them both sick? You only 
need one test, and you ask the nurse to draw it on both the mom 
and the child. It’s a carboxyhemoglobin level, which detects carbon 

carboxyhemoglobins. Both of them, since the weather got colder 
and the furnaces in their basement apartment have been running, 
have been exposed to carbon monoxide. 

 The most important step is to make sure they don’t go back to 
their apartment, and to call the health department to investigate the 

with Junior’s grandmother, at least for a little while. 

 Though they weren’t badly ill now, it was a matter of time—if 
one night was even colder, the furnaces could have made enough 
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right and getting these people out of their apartment was a crucial 
intervention, and paranoia was an ally today.

David’s Eye
 You’ve got another patient waiting, a 25-year-old man named 

David, with a chief complaint of “pink eye.” He’s squinting that eye 
closed, too—he says the light hurts. David says he just noticed his 
eye was pink when he was at work this morning, and it hurts. 

 He’s a handyman, and he usually works on stage sets for theaters. 
Right now they’re putting up a new show, and he really has to get 

 In common usage, the term pink eye
of the eye that’s usually bacterial, formally called bacterial 
conjunctivitis. There’s usually a gooey discharge. The eye can feel 
a little irritated or painful. Vision will be normal. Conjunctivitis 

accompanied by viral respiratory symptoms. 

 It’s odd that his eye is so pink but doesn’t have any gooey discharge. 
And he seems very uncomfortable when you shine a light in his eye 
to examine him, more than you’d expect with ordinary pink eye. 

 This seemed like it should have been a simple pink eye, but David’s 

began bothering him. He says he was at work, using an angle 

was supposed to be wearing eye protection, and he wasn’t.

 You call an ophthalmologist on the phone, one on call for 
emergencies, and she agrees that with this history and physical 
examination there may well be a foreign object in the eye. She asks 
you to arrange for a CT scan.
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 David still wants to get back to work. A competent adult can refuse 
care. David is allowed to leave, as it’s called, against medical 
advice, or AMA. As long as you document that you discussed the 
risks of leaving, and that David understands and accepts the risks, 
he’s free to go—after signing AMA forms that release you and the 
hospital from responsibility for his decision.

 David can leave AMA, but you know that’s not really a good idea. 
You tell him more about the risks of leaving (he may lose vision in 
the eye), and after some back-and-forth, David reluctantly agrees to 
the CT scan. (We’ll use a CT scan rather than an MRI because an 
MRI could potentially move the metal, a disastrous outcome.)

truly going on with a patient.
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 The CT showed a metallic object in his eye. He was admitted to the 
hospital, and the ophthalmologist took him to the operating room 
that evening to remove the foreign object. 

Joanne, Part 2
 Enough with David. You’re rushing over to Joanne’s room, because 

you hear the coach out in the hallway; he’s calling for help, and 
other people are rushing towards her room too.

 She is unconscious, and her color is gray. Her heart rhythm, on 

abnormal electrical rhythm that means the heart is not pumping 
blood. It’s just quivering. 

 Joanne is in cardiopulmonary arrest—her heart is not effectively 
beating, her blood is not circulating, and she has stopped breathing. 
Very shortly, unless oxygenation and circulation are restored, 
her brain will die. In the hospital world, these are traditionally 
announced on the overhead PA system as a code red or a code 
blue—calling for everyone with appropriate expertise to quickly 
come help with the resuscitation. 

 
circulation that Joanne needs. You designate someone to start chest 
compressions and someone else to attach the pad to her chest to 

 For about 30 minutes, the code runs. But it’s clear, after 30 minutes, 
that resuscitative efforts have failed to restore circulation. You thank 
your team, and tell them to stop the resuscitation. You declare a time of 
death, and catch your breath. It’s time to go to talk to Joanne’s family; 
your staff has gathered them in a private room, along with the tennis 

 
part of the job. How you tell people this kind of news can have a 
lasting impact on their own grief, and on your own grief as well. 
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 You introduce yourself and give a warning that you’re here to share 
bad news. You recap what happened, pausing now and then for 
questions. You recall how her heart suddenly stopped beating, and 
that you and the team could not bring her back. And you tell the 
family that she is dead—be sure to use the word dead, to say she has 
died. The family needs to know what happened, with no euphemisms. 

 You might cry, or hug, or just stay with the family for a few extra 
minutes—it’s never quite the same. You give them your card and 
contact information, and you tell them that you’re very sorry for 
their loss.

 The family, the ED staff, and the ED physician will all need some 
time to think and to grieve. Paranoia can be good, but even when 
you do things right, sometimes things still go wrong. 

Suggested Reading

How to Break Bad News.

Consumer Product Safety Commission. Carbon Monoxide Information 
Center. http://www.cpsc.gov/en/Safety-Education/Safety-Education-Centers/
Carbon-Monoxide-Information-Center/.

Go Red for Women. https://www.goredforwomen.org/.

Infectious Disease Society of America. Lyme Disease. http://www.idsociety.
org/lyme/.

Questions to Consider

1. Other than chest pain, what other symptoms can occur during a heart 
attack?

2. What does it mean when two people in the same home have the same 
symptoms?
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Fever: Friend or Foe
Lecture 16

During an infection, the body often responds by raising its body 
temperature—a fever. But fevers have a downside: They accelerate 

uncomfortable. So the question remains: Is fever a friend, or a foe? This 
lecture examines several different patients, all with fevers from different 

indicators of what’s going on in the body: The severity of a fever doesn’t 
always correspond with the severity of the underlying condition.

Laura
 

complaint given by her mom of “fever.” Today, she seemed less 
energetic and less interested in nursing. Her parents checked her 
temperature, and it was 101° Fahrenheit. Laura’s mom and dad 

cold symptoms.

 The physical exam is normal, with entirely normal vital signs. 
Laura has a normal temperature now of 99.1°. In this case, Laura’s 
measured temperature of 99.1 is well within the normal range, 
which is up to 100.4. But with a newborn, we’re very careful about 
taking any fever very seriously. 

 Even though Laura now looks well, the evaluation was undertaken 
quickly. The best way to know if a bacterial infection is present is 
with tests called cultures. Though cultures are accurate, they take 
a few days to complete, so in the meantime we need surrogate, 
quicker tests to help decide what to do today. For Laura, those 
quick screens included a CBC (complete blood count), plus a 

was normal, the urine contained white cells suggesting a possible 
urinary tract infection. 
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 Laura was admitted to the hospital and started on IV antibiotics. 
The next day, both her urine and blood cultures grew out the same 
bacteria—an infection had probably started in her urinary tract, and 
spread to her blood. She remained well, and was sent home in a few 
days to complete a course of antibiotics. We caught the infection just 
based on that one symptom, fever—and treated Laura successfully 
even before she got sick. Fever, in this case, was helpful. 

Fever Tactics
 What are the best clues to help risk-stratify a patient with fever, to 

separate out the people who have a viral infection that’s going to 
get better whatever you do versus the much smaller proportion of 
people who have a something more serious? 

 The most important consideration is the overall health, age, and 
status of the patient. A newborn has a very poor immune system, 
so is at higher risk. The same goes for elderly people; those with 
compromised immune systems, including people on chemotherapy; 
and those with HIV infections or diabetes. 

 Similarly, children who are not vaccinated are another high-risk 
group—riskier both in terms of their getting serious infections like 
meningitis and bacteria in the blood, and suffering more harm more 
quickly from those infections if they’re unrecognized and untreated. 

 The other most reliable sign to help risk-stratify people with fever is 
their current clinical condition. People with fever who feel overall 

fever-reducing medications, are overall at low risk of having some 
kind of serious underlying infection. 

 Now for some less helpful measures: The height of a fever is only 
weakly correlated with the risk of a serious infection, especially 
in an era with widespread vaccinations against invasive bacterial 
infections. Also, the response of that number to fever-reducing 
medicine is not a good predictor. 
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A higher fever doesn’t necessarily mean a more severe infection.
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Rich
 Our next patient is a 15-year-old, Rich. Rich has been sick for 10 

days, with a sore throat that’s getting worse and worse, and fevers 
up to 102 or 103°. He’s having trouble speaking, so his mom 

having trouble swallowing because of the pain. In the ED, Rich’s 
temperature and pulse are high. 

 Rich says he doesn’t think he urinated at all today, a sign of 
dehydration. His mouth is also kind of tacky and dry, and there are 

nodes, often called glands, in the front of his neck. The rest of his 
exam is normal.

 
started blood can be drawn for a CBC and other tests. We’ll also 
do a strep swab to check the back of his throat for bacteria, and 
give Rich medication to reduce his fever and pain. We’ll get back to 
Rich after our next patient.

Peter
 Let’s go meet Peter, a 50-year-old man with a chief complaint of 

“bloody urine.” The blood in the urine started today, but that he’s 
had fevers almost daily for three weeks. 

 We’ll do a detailed review of systems—that’s when you go through 

positives or negatives. There has been no cough, no vomiting, no GI 
upset, no urinary symptoms, no rashes, no joint pain. Really, in truth, 
there’s been nothing—just a fever for three weeks, and then bloody, 
painless urine starting today. Peter has been a smoker for many years. 
He has no known sick contacts and has not been traveling.

 So far, Peter has seen his doctor a few times for the fever, and 

normal CBCs and other blood tests, and a urinalysis just a week 
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ago that was also normal. But today his urine looks like watery, 
bright-red blood.

 Peter’s vital signs are normal, including his temperature and blood 
pressure. By the way—elevated blood pressures can be caused by 
kidney disease, and with that bloody urine you’re already thinking 
you need to evaluate his kidneys. Like his vital signs, the physical 
exam is normal.

 After blood is drawn, Peter gets an ultrasound of the belly to look 
at the kidneys, ureters, and bladder. The bright-red blood has to 
be coming from one of these organs. Sure enough, there is a large 
mass arising from Peter’s left kidney, pushing the kidney itself to 

red blood cells.

 

again. The normal blood tests weighed against cancer, putting him 

and no other explanation becoming apparent, even lower-probability 
diagnoses needed to be considered. And smoking is a risk factor for 
kidney cancer, probably increasing its risk by 50%. 

 Was fever good or bad for Peter, in this case? Neither. It was a clue, 

it led to a lot of expensive doctor visits and lab tests that hadn’t been 
helpful. If Peter had never run a fever, we still would have gotten a 
diagnosis at about the same time, when blood appeared in the urine. 

Rich, Part 2
 Let’s go see how Rich is doing, our young man with fever, sore 

throat, and trouble swallowing. He looks far more comfortable. His 

pain medication. 



117

 His CBC is just a little unusual, with low platelets and a mildly low 

that is positive. Rich has mono, a very common cause of sore throat, 
swollen glands, and prolonged fevers, especially in adolescents.

 We make plans to send him home with a prescription for effective 
pain medications and instructions to continue drinking plenty of 

a few days to make sure he’s still doing well.

 What was the role of fever for Rich? In this case, it did more harm 
than good. It certainly didn’t help narrow the diagnosis or give us 
an essential clue. In fact, it worsened his dehydration. 

Tony
 Next up is Tony, a 53-year-old man. His fever started three days 

ago, and has been as high as 102, though today it’s less. His wife 
brought him in today because he’s acting kind of dazed. He also has 
a cough, which is getting worse. Like Peter, Tony’s a smoker, and 
he also has hypertension, though he hasn’t been taking his blood 
pressure medicine. 

 Tony’s blood pressure is low, even though his typically runs high. Just 
as concerning: His wife says he was acting kind of dazed, and Tony, 
himself, says “I’m not good, doc.” Always, always keep your eye 
on those vital signs and the chief complaint. Tony is right—he is not 
good. He’s almost certainly septic, and is probably in or near shock.

 Management, here, is two things simultaneously: restoring and 
maintaining normal physiology, starting with the ABCs, while at 
the same time treating the underlying cause of his sepsis. 

 
is probably dehydrated, in part from the fever. But he probably 
also has distributive shock. During sepsis or other systemic 
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pressors that increase the blood pressure by squeezing shut blood 
vessels and pushing the heart to beat harder and more effectively. 

 Remember, in addition to his fever, Tony had a cough. Pneumonia 
is certainly high on the diagnostic list here, and you have to think 
about that even while taking care of those ABCs. A chest X-ray 

severe pneumonia. 

 We start running potent antibiotics through Tony’s IV. This is a 
combination of antibiotics that will take care of just about all of the 
possible causes of pneumonia. He then goes up to the ICU.

circulation.
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Conclusion
 What causes a fever, anyway? The pathway to fever often starts with 

a trigger that causes the immune system to rev up. This trigger is 
usually—but not always—an infection. Substances called pyrogens 
are produced by the body and by infectious organisms, starting a 

hypothalamus, a 
small area in the center of the brain that among other jobs acts as 
the body’s thermostat. During a fever, the hypothalamus’s set point 
is changed, and the body acts like your furnace would act if you 
adjusted its thermostat. 

 Hyperthermia
as a fever. Here, the body loses its ability to regulate its temperature 
because of external factors.

 So, is fever friend or foe? It’s both. Fever should usually be treated 

Most importantly, fever should be looked at as a clue to help guide 
a medical evaluation for its cause. But it’s not something, in itself, 
to worry about. The height of a fever is less important than how the 
patient is acting, vital signs, and the clinical picture. 

Suggested Reading

Hamlin, Christopher. More than Hot.

. Vaccines and Your Child.

The Pediatric Insider. Fever part 1: What is it? https://pediatricinsider.
wordpress.com/2009/06/01/fever-part-1-what-is-it/. 

Questions to Consider

1. Can fever hurt you?

2. 
fever? (Hint: It’s not lab tests or X-rays.)
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Always Treat Pain
Lecture 17

PHippocratic Oath. Fever, coughing, shortness of breath, bleeding, 
vomiting—none of those symptoms seems to be as important as pain. 

Pain seems to be more than just a thing, or just a symptom. It makes its 
own demands, and it is very hard to ignore. All pain has to be evaluated 
and treated with compassion—though not all pain is best treated only with 
pain medications. This lecture involves several patients, all with pain from 
different causes and requiring different treatments.

Allen
 Our shift starts tonight with Allen, a 40-year-old man whose chief 

complaint is “back pain.” He’s writhing on his ED gurney, like 

position that’s comfortable. 

 Allen says he’s had back pain on and off for two days, and points to 
the right lower back. Now it hurts much worse, all the time. Allen 
denies any past medical history, takes no medication, and has had 
no fevers or other symptoms.

 His blood pressure, pulse, and respiratory rates are a little high, 
consistent with being in pain. Allen’s general exam is normal, 

into different positions doesn’t seem to affect his pain, meaning 
that the pain is probably not related to muscle or bone—it’s from 
somewhere deeper. 

 Allen’s history and physical are very suggestive of a kidney 
stone. And those, as Allen is telling you, hurt. You tell Allen your 

check his urine, and you’ll be giving him some pain medication 
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right away. Allen says, “Good,” though he still doesn’t seem very 
happy—pain demands to be felt. 

Tom
 Next you’ll meet Tom, another 40-year-old. He’s a mechanic and 

his chief complaint is: “I hurt my back again.” Unlike Allen, Tom 
is lying still. Tom had been in good health until about a year ago, 
when some kind of accident happened at his shop. Since then he’s 
had a lot of back pain, and he’s already seen the specialists and 
gotten X-rays and MRIs. 

 He denies other symptoms, like fever or trouble walking, though 
he says sometimes the pain makes that hard. He hasn’t worked in 
a year. The pain is usually a burning pain, in the lower back, and 
sometimes goes down into his leg, like it’s doing today.

When it comes to back pain, a patient who writhes and shifts may have a very 
different problem from one who remains completely still.
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 He takes handfuls of medicines, pain and other types, every day; he 
has a list with him. On bad days like this, nothing really works, and 
he has to come into the ED to get morphine.

 Tom’s medication list starts with an NSAID, which stands for non-

is aspirin, but we now more commonly use ibuprofen or one of a 
dozen or more variations. All of these medications are effective at 
reducing pain, and they’re not addictive. But with prolonged use, 
they can all cause stomach or sometimes kidney problems. 

 In the setting of acute pain, NSAIDs can be as effective as 
narcotic pain relievers. The combination of an NSAID and a 

acute pain.

 In fact, Tom is on a narcotic, too—a pill that combines a potent 
narcotic with acetaminophen. All of these drugs are very effective at 
especially acute, new-onset pain; and all of them can cause the same 
side effects: nausea and vomiting, itching, constipation, slowed 
thinking, and sleepiness. In overdose, all of these can potentially 
cause coma and death from respiratory depression.

 He says he’s been to a pain clinic, but can’t tell you the name of the 
doctor there or the phone number; he lists off a bunch of doctors 
he has seen, and urgent care centers and ED visits he’s had. He’s 
getting more cross with you; he says he’s hurting really bad and 
needs pain medicine, now. 

 Anywhere you ask him and everywhere you move him, he says, 
“Yes, that hurts.” You tell Tom that you’ll give him medicine. “Which 

IV and get that going. You’ll be back to check on him soon.

Pain Complications
 Tom and Allen received two different medicines because they have 

different kinds of pain. We think of pain as something that happens to 
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tell us when there is damage or illness. Pain receptors detect damage 
and send signals through nerves, up the spinal cord, to the brain. 

 But pain also includes a sensory experience. People who are fearful, 
say of an immunization or a bee sting, feel far more pain from the 
exact same injury than people who are calm. 

 With persistent chronic pain, there is a re-regulation of the way that 
the body senses pain. A condition called hyperalgesia develops, where 
the sensation of pain becomes more sensitive to weaker stimuli. 

 The bottom line for treatment is that though opiate-based 
compounds—the narcotics—work well for acute pain in the setting 
of an acute illness or injury, these medicines do not work well for 
chronic pain. In fact, opiates themselves can induce hyperalgesia. 
People who take opiate-based pain medicines long term will 
start to become more sensitive to pain. They’ll naturally want to 
take more of their medication—with diminishing returns as their 
tolerance increases.

 All potentially addictive substances, including opiates, also affect 
powerful pathways in the brain. Opiates short-circuit the brain’s 
reward system, which may be why addicted people stop doing the 
behaviors they ought to be doing—like going to work, maintaining 
friendships, or looking after their spouse. 

 When patients take a dose of narcotics, they feel better; when it 
wears off, they feel worse. Worrying about when the next dose will 
come will increase pain, reinforcing the need for more medication. 

 
determine. Mental illness can also complicate matters. The 
emergency department is not the best place to untangle and address 
these issues—but if they’re not addressed, our patients will have an 
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Finishing with Allen and Tom
 Allen has come back from radiology, and his plain X-ray shows a 

pea-sized white spot in the area at the end of his right ureter. That 
white spot is a kidney stone, and it’s trying to make its way into 
his bladder. Flushing it is necessary, while Allen gets plenty of IV 

this stone here in the ED. Once it’s past the ureter into the bladder, 
it shouldn’t hurt much more. 

 To prevent more of them, Allen ought to develop a habit of drinking 
plenty of water every day. Drinking tea can increase the risk of 
kidney stones; drinking citrus juices can reduce the risk. If Allen 

prescription for an oral narcotic pain medicine to take for a few days 
if he needs it. He can follow-up with his main doctor for further care.

 
relatively new option for pain management. It is an intravenous 
form of acetaminophen. You were hopeful that you could reduce 
Tom’s pain in the ED without giving him further narcotics, and it 

of him. 

 In the long run, he needs to work with one set of doctors, usually 
at one pain clinic, to make his way through this so he can get back 
to work and get back to doing the things he needs to do. These 
medicines can help in the short run, but he’ll have to get off of them 
to really feel better. 

Lisa
 

complaining a lot about pain, especially at night. Her parents gave 
the chief complaint: “up, again, screaming.” For what it’s worth, 
when you head into the room, Lisa has fallen asleep. But let’s see 
what the story is.
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more from a long-term plan to live without them.
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 Lisa has been in good health, but for the last few weeks, she has 
been waking up three or four nights a week, screaming that her 
legs hurt. Her parents usually give her a dose of ibuprofen, and she 

distressed about it all.

 Lisa’s vital signs are normal, and it’s easy enough to wake her up. 

nothing of note on her exam—she’s a happy girl now, moving her 
legs. She hops and jumps for you, and says nothing hurts.

 You reassure Lisa’s parents that this is what’s called growing pains. 

it’s always worse at night, and it’s usually in the lower extremities. 

 But her mom doesn’t look reassured. She says, “Leukemia, could 
she have leukemia? I had a friend, growing up, and one day she said 
she had leg pains, and then she had leukemia.”

 The mom is worrying. Worry, in a sense, is a kind of pain that 
deserves treatment. You explain that with leukemia, which is a 
cancer of white blood cells, Lisa would probably have had a fever 
or a large liver or spleen, or a red-dotty rash, or she would have 
been acting slow and listless with low energy. 

 To further reassure the mom, you order a blood test, which turns 

doesn’t have leukemia, and you’ve double-proved it. The family 
thanks you and heads home.

Geoff
 Next up is Geoff, a 19-month-old boy. He had been crying more 

than usual, and refusing to let go of his mom when she tried to put 
him down. His grandmother also came along to the ED, and she 
says he won’t even stand up on his own.
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 Geoff’s vitals are normal, and he seems reasonably happy with his 
mom. But, sure enough, he won’t bear weight—when you hold his 
upper body up, he’ll put his legs down, but he won’t stand on them. 

 Focusing your exam, you have him sit with mom in her lap while 

Sure enough, it’s clear that when she squeezes his right shin, just 
below the knee, he winces and pulls his leg away. 

 
to be in his right lower leg. He hasn’t had a fever, and he’s been 
acting well, so you doubt infection or some other systemic illness. 

 spiral fracture of his tibia. This is a fracture that 

pivot. It’s such a common fracture at this age that among pediatricians 
and orthopedists, it has a special name: a toddler’s fracture. 

 
fractures heal well. You fashion a splint to help support his leg—
that will help a lot with the pain. You tell his family how to use 
ibuprofen, around the clock, and give them contact information for 
an orthopedist to see in the next few days for follow-up.

Suggested Reading

Adams, Opiate Addiction.

National Institute of Arthritis and Musculoskeletal and Skin Diseases. Handout 
on Health: Back Pain. http://www.niams.nih.gov/health_info/back_pain/.

Questions to Consider

1. How is acute pain different from chronic pain?

2. Who is at risk for addiction to pain-killing drugs?
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An Ounce of Prevention
Lecture 18

A reasonable health goal for all of us would be to try to stay away 
from the emergency department. The ED is a stressful place to be. 
Care there is expensive and noisy, and it’s probably better to just 

stay healthy. An ounce of prevention may be worth more than a pound of 
ED cure. In this lecture, we’ll meet three different patients at three different 
stages of life, and assess which preventive measures could have helped them 
stay out of the ED. 

Lydia
 

chief complaint of “abdominal pain.” She thinks her iron pills are 
making her constipated.

 Here’s Lydia’s story: For about three months she has felt listless 
and tired. She talked to her doctor, who thought that some of her 
symptoms had been from menopause, or maybe some depression, 
or maybe from sleep apnea—so they did a bunch of tests, and for 
a while she was seeing a counselor. She tried an antidepressant 
medication but that just made her nauseated. A bunch of blood tests 
were done, and she had low iron, so she takes an iron pill every day. 
Her sleep study was normal, and she thinks she gets enough sleep, 
but she still feels tired all the time.

 So far, there is a lot there in Lydia’s story. And she still hasn’t really 
gotten to her chief complaint, which was abdominal pain. Lydia’s 

either. Her abdomen is normal, though she says it still hurts all over. 

 A good way to organize a complicated patient is by thinking 
through a problem list. That’s a mental list of the main issues that 
have come up from the history or physical exam. 
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 Lydia’s problems go like this: 1) fatigue—she’s tired all the time; 
2) low iron—we know that was shown on prior blood tests, and she’s 
been prescribed iron; and 3) abdominal pain, the chief complaint.

 Are the anemia and fatigue related? Maybe. People with anemia 
can feel tired. But Lydia’s vital signs are normal—she isn’t severely 
anemic. 

 We let Lydia know that we’ll need some more information to help 
sort this out, and order some lab work on her blood and stool. 
She says she’s not in terrible pain right now, so we’ll hold off on 
pain medications. While the lab does their work, let’s see our next 
patient.

Winry’s Cough
 

health until about three weeks ago. She had a little bit of a cold 
then, but it wasn’t bad. Then she started coughing about 10 days 
ago. Sometimes it sounds like she’s almost strangling with mucus, 
and sometimes she’ll cough so much she throws up. 

 Winry’s vital signs are normal for her age, and she’s a happy and 
inquisitive child. Her lungs make a wet sound called rhonchi, but 
she’s having no trouble breathing and her color is good. She spends 
a lot of time with her grandmother, who has also had a cough for 
over a month now. 

 Though Winry looks good, that cough of hers is really impressive. 
You order a chest X-ray, and a respiratory PCR panel—a test of 

infections.

Back to Lydia
 While that’s being done, let’s check on Lydia. She is indeed anemic, 

with a hemoglobin of 9, much lower than the expected 12. You also 
measured a blood test called ferritin, a measure of stored iron, and 
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that’s low too. She’s taking oral iron, but her iron stores are low, 
and she has remained anemic. 

 
stool test for hidden blood—it’s positive. That would explain the 
anemia. Now the questions are: Why is Lydia bleeding in her gut, 
and is that the same reason why she’s been having abdominal pain?

 A CT scan shows a baseball-sized mass in the wall of Lydia’s colon. 
It’s probably cancer—though the good news is that you don’t see any 
masses in the liver, and it doesn’t look like the mass has broken out 
through the wall of the intestine. Hopefully you’ve caught it early. 
Lydia will be admitted to the hospital for more tests and to meet a 
surgeon and an oncologist; they will help her put together a care plan. 

 Is there anything that Lydia could have done to prevent colon cancer? 
A diet high in plants, fruits, and vegetables helps, and alcohol should 

One measure that can help ward off colon cancer is a diet high in fruits and 
vegetables.
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be consumed only in moderation. Stopping smoking decreases the 
risk of many cancers, including colon cancer, and there’s some 
evidence that exercise and maintaining a healthy weight can be 
preventive. For those at high risk for colon cancer, a daily aspirin can 
decrease the risk, though that has to be weighed against side effects.

 Beyond primary prevention, the next strategy to mitigate the 
risk of colon cancer is screening. The American Cancer Society 
recommends screening for individuals at average risk for colon 
cancer starting at age 50 and then again every 3 to 10 years.

Winry, Part 2
 Let’s head back to check on our baby, Winry, with the cough. Her 

chest X-ray was completely normal. But we also got back that PCR 
test of her respiratory mucus, which was positive for the bacteria 
that causes pertussis, also known as whooping cough. 

 Her grandmother has had a chronic cough too, and may well have 
been the source of Winry’s infection. You explain this to her mom, 
who’s surprised that her immunized child could have caught this 
infection. 

 Pertussis protection, which is part of the DTaP vaccine, develops 
gradually after multiple doses of vaccine. Even among fully 
vaccinated children, about 20% of children remain susceptible, even 
after vaccinations, and the immunity from pertussis vaccination 
drops off after a few years. 

 Because the vaccine isn’t perfect, it’s especially important as a 
prevention strategy for everyone to get vaccinated against pertussis. 
This helps create what’s called the herd effect, or herd immunity. 
Once most people in a community are protected, unprotected 
individuals are relatively safe because there aren’t many people 
around to carry and spread infection.

 Unfortunately, pertussis has made a comeback in the United States 
and many other developed countries. Some people—not many, but 
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enough—are choosing not to vaccinate their children, out of fear 
spread by misinformation. As more children are unvaccinated, the 
herd immunity breaks down, and more disease occurs. 

 The ounce of prevention failed, but what about the pound of cure? 
The cough of pertussis is very hard or even impossible to treat. It 
usually lasts two or three months, and Winry is going to have to 
suffer through that. Winry was prescribed antibiotics, which will 
not help her get better but will prevent her from continuing to 
spread pertussis; her mom and dad will have to take antibiotics too, 
as will any other close contacts. 

Ron’s Vision
 Another patient is ready, a man named Ron with a chief complaint 

of: “I can’t see.” He has vision loss in his right eye. What could be 
going on?

 Ron has already given us one clue about where the anatomic 
problem is likely to be. Visual information is collected from each 
eye, and each eye has its own optic nerve that travels from the 
back of the eye to an area at the bottom of the brain called the optic 
chiasm. If something happens at the chiasm, or behind the chiasm, 
the visual loss will be from both eyes. But that’s not the case with 
Ron: He’s covering up one eye, and then the other, and says he has 
no vision though his right eye. The problem has to be in his right 
eye itself, or in its nerve, directly behind the eye.

 Ron’s vital signs include a normal heart rate and blood pressure—
but there is a note from the nurse that his heartbeat is irregular. 
This condition is , or AFib. Ron says he’s seen a 
cardiologist, and there’s nothing that can be done about it, but it 
doesn’t bother him. 

 The remainder of his exam is normal, other than the irregular 
heartbeat. The eye itself, in fact, seems entirely normal—it’s just 
that information isn’t getting from the eye back into the brain.
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 You’re thinking now about that AFib, causing Ron’s irregular 
heartbeat. The risk for stroke is about 5% per year among patients with 
AFib, so to prevent that, patients like Ron should be taking medication 
to prevent blood clots. These are often called blood thinners. Though 
they don’t in any way thin blood, the name has stuck. 

 “Ron,” you ask, “with that AFib, have you been taking your blood 
thinners?” He looks sheepish and says he didn’t want to take any 

take it. You’re not so sure that’s what the heart doctor actually said, 
but that doesn’t really matter now—what matters is that Ron almost 

Decreased vision can be caused by a lesion anywhere along the visual pathway. 
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certainly has a blood clot in the vessel supplying his right retina, 
and he’s having a stroke right now. He has lost vision in one eye 
because his retina is dying.

 You contact the stroke team. If Ron’s vision is to be saved, things 
have to move quickly. He asks if he’ll get his vision back, and you 
tell him you’ll do everything you can. Time will tell.

Closing the Shift
 Today’s three cases all had something in common. Lydia’s cancer 

could have been detected earlier, with screening; Winry’s pertussis 
might have been prevented with wider uptake of the vaccine in her 
community; and Ron’s loss of vision by a stroke would probably 
not have happened if he took his blood thinners. 

 When it comes down to it, prevention and screening are playing the 
odds. There are no guarantees. Still, that ounce of prevention would 
have been worth doing. The pound of cure for these patients isn’t 
going to be easy, and there’s no guarantee it’ll work, either.

Suggested Reading

Centers for Disease Control and Prevention. Colorectal (Colon) Cancer. 
http://www.cdc.gov/cancer/colorectal/basic_info/screening/.

Questions to Consider

1. Is an ounce of prevention worth more or less than a pound of cure?

2. Are there any downsides to screening tests for cancer?
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The Big Picture in Emergency Medicine 
Lecture 19

The chief complaint drives a medical encounter, whether in the ED or 

Why are you here? The chief complaint, though, isn’t necessarily 

medical need. What they’re worried about might not be what we’re worried 
about, but either way we must address it. Still, it’s often necessary to look 

Starting the Shift
 

complaint of “abdominal pain.” She looks reasonably comfortable. 
Maureen has a long history of irritable bowel syndrome, 
with chronic belly pain and frequent diarrhea. She’s seen her 
gastrointestinal doctor, and she’s had a lot of blood tests and an 

 Irritable bowel syndrome is very common. It’s a functional pain 
disorder, meaning that the pain comes from the functioning of the 
organ system, not from damage to the tissues. The brain perceives 
real pain even though the organs in the abdomen are objectively 
normal. 

 Maureen says she also has polycystic ovarian syndrome, which 
is often seen in women who are overweight. This has caused 
infertility and irregular or sometimes painful periods for many 
years. However, she says, this pain doesn’t feel like menstrual 
cramping; it’s higher up, and it’s just not the same thing.

 Maureen has a long history of abdominal pain both related to 
irritable bowel syndrome and polycystic ovarian syndrome. So, 
isn’t this more of the same thing? Remember, even someone with 
irritable bowel syndrome can one day wake up with another disease. 
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 There’s a key question from the history when someone has chronic 
symptoms: Is today’s symptom the same? In Maureen’s case, it’s 
certainly possible that today’s bellyache will turn out to be just 
another bellyache in her history of irritable bowel syndrome. But 
she says this pain is different. 

 Maureen’s vitals include a respiratory rate and pulse that are both 
a little high. Perhaps she’s in more pain than we realized? On the 
exam, Maureen looks comfortable. She weighs 350 pounds and 
she has a quiet, short heart murmur, the kind that you typically 
hear when the heart is beating harder and faster than normal, 

tender at all. 

Keep in mind that the presence of one condition, such as irritable bowel syndrome, 
does not automatically rule out others.
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 After the exam, Maureen says it’s starting to get more uncomfortable 
again. You tell her you’ll ask the nurse to draw some labs, and give 
her some pain medication. You’ll check in on Maureen later.

Mrs. Schwartz
 Our next patient is Mrs. Schwartz, an 80-year-old woman. She 

lives with her daughter, who brought her in today, and who wrote 
on the intake sheet a chief complaint of: “thinks has UTI”—short 
for urinary tract infection. You introduce yourself to Mrs. Schwartz 
in her exam room, and Mrs. Schwartz says, “I need to go home.” 
That’s Mrs. Schwartz’s chief complaint, in her own words. Now we 
have two chief complaints to think about.

 The history of present illness is taken from Mrs. Schwartz’s 
daughter, because Mrs. Schwartz herself has Alzheimer’s disease, 
and you can’t learn much from what she’s saying. So far, all she’s 
saying is “I need to go home,” over and over. 

 Her daughter looks a little annoyed with her, but living with someone 

daughter, Natalie, is Mrs. Schwartz’s sole caretaker. 

 Natalie noticed a bad urine odor from her mother, and her mother 
had been acting more worked up and upset. In the past, that has 
happened when she has a urinary tract infection. That makes sense: 
A UTI—or really any infection—in an elderly person can cause 
behavioral and cognitive changes. 

 Her vital signs are normal, and Natalie tells you that her mother’s 
mental status is about the same as usual, that she repeats herself and 
doesn’t really answer questions. Mrs. Schwartz’s hair isn’t clean or 

an unclean odor, as well as a soaked adult diaper and pressure sores 
on her feet. Natalie seems almost bored or disinterested. You ask 
your nurse to draw some blood tests and collect urine, and tell the 
family you’ll be back soon.
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Checking on Maureen
 Back in Maureen’s room, she looks very uncomfortable. She has 

half-lifted herself out of the stretcher, and she’s breathing deeply 
through pursed lips. 

 The nurse, who was in the room drawing blood, says the pain 

“we’ll have to see what’s going on; try to relax.” And you make a 
mental note to check back soon.

Lucy
 Let’s see if we can get our next patient started. It’s Lucy, a 

25-year-old woman, with a chief complaint of: “fever.” She says 
she’s had this fever since this morning, and she feels jittery and 
uncomfortable. She denies other symptoms. She took a dose of 
ibuprofen this morning when her fever was 103°, but otherwise 
takes no medication and has overall been in good health. She hasn’t 
been to a doctor, she says, since she was a kid. 

 Lucy is very thin—maybe 100 pounds. Her vitals are far from 
normal: fever, with a fast pulse and respirations; additionally, her 
blood pressure looks peculiar, with a wide pulse pressure. This is 
seen in several conditions of increased metabolism, or when there’s 
a problem with circulation—or, possibly, as a sign of evolving 
shock, when the circulating blood volume is low and the heart is 
trying to beat extra hard to compensate. 

 Lucy’s vitals and appearance are not reassuring. You write orders to 

are drawn. As you’re writing them, Lucy starts to shake and stare.

 Lucy’s eyes are open and rolled back, and her body is jerking, 
rhythmically, about three beats per second. She is having a seizure. 
You call for a nurse, who puts an oxygen mask on Lucy.
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 There’s a myth that somehow people will swallow their tongue 
during a seizure. That doesn’t happen, and trying to prevent that 
from happening by putting anything in a seizing patient’s mouth 
can cause grave harm if it triggers vomiting. 

Seizures occur when there are disorganized electrical signals in the brain. 
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cannot fall. Give extra oxygen if available, and glance at your 
watch so you know when the seizure started. Most people will 
continue to breathe during a seizure. But they do need to be kept 
safe and monitored. 

 It’s been a few minutes, and Lucy’s seizure has continued. A brief 
seizure does not cause brain damage or any other lasting problems, 
but we don’t want this to continue. 

 Seizures can be primary or secondary. Primary means they happen 
because of a built-in, permanent issue in the brain. People with 
recurrent, primary seizures are said to have epilepsy. We don’t think 
Lucy has epilepsy, and even if she did have epilepsy, we wouldn’t 
immediately assume that this seizure was just a manifestation of 
her usual problem. 

 It’s safest to assume that Lucy is having a secondary seizure, a 
seizure secondary to something else that we need to identify and 
treat. Common causes include hypoglycemia, or low blood sugar; 
changes in blood chemistries; infections; and ingested toxins.

 That’s a long list, and almost any of them are still possible. It’s been 

200, which is high but not harmful in the immediate sense. Blood is 
sent for other testing, and you order medication to be given through 

minutes, the seizures have stopped. 

 Her fever is getting high, and her blood pressure still looks funny, 
too. Fever itself will not harm anyone. But there’s a separate 
category of increased temperature called hyperthermia, often 
caused by dehydration in a warm environment. Lucy may well 
have another cause of hyperthermia here, and we need to get that 
temperature down. 
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 When the labs come back, the most abnormal ones are her 
thyroid tests. Lucy is having a thyroid storm, an extreme and life-
threatening manifestation of hyperthyroidism. Untreated, this has 
up to 90% mortality, and even with intensive therapy, mortality is 
still in the 20% plus range. 

 After some more emergency care, the ICU team is ready to take 
her upstairs; you wish her well, though she’s still groggy after her 
seizure. We had meant to keep an eye on Maureen, our 40-year-
old with abdominal pain, and hopefully nothing more has happened 
while we were busy.

Returning to Maureen
 Maureen’s labs are back, and show you that Maureen is pregnant. 

That explains her vital signs, and even that heart murmur. Maureen 
didn’t know she was pregnant—or she didn’t tell you, at least—but 
she may be about to deliver in your emergency department.

 Your hospital doesn’t have an obstetrics unit, and there are no 
obstetricians in the building. You do have ob-gyns on call, so you 
ask the clerk to get one on the phone, and a pediatrician too. 

 In Maureen’s room, her water has broken. Maureen says the baby is 
coming, and coming right now. First the head appears, face down. 
You ask Maureen to pause, catch her breath, and stop pushing. 

 Using a blue rubber bulb, you suck out the baby’s mouth and nose, 
and gently stabilize the head. Maureen pushes again and the baby’s 
head turns sideways as he—or she—comes out. Babies typically 
turn on their own, so hold the head gently. Once the shoulders are 
out, that baby is going to be slippery and moving fast. It’s best 
to keep hands on the baby, so he—or she—doesn’t just pop out. 
Another push, and the baby’s out—a girl.

 Now you’ve got two patients. The baby isn’t moving much, isn’t 
crying, and doesn’t seem to be trying to breathe. Time for ABCs: 
Clear the airway with a suction catheter; restore breathing with a 
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 After about 20 seconds of bagging, the baby gasps and cries. You 
stop bagging as a pediatrician and an ob-gyn come into the room; 
each one heads over to their own patients. The baby is pinker, and 
now moving and breathing on her own. 

Closing the Shift
 Back to Mrs. Schwartz: The labs show that Mrs. Schwartz does have 

a urinary tract infection. Other signs point to malnourishment. Mrs. 

Natalie was—could she herself have mental illness, like depression? 
Or is this more than a case of neglect or elder abuse? 

 You can’t answer that now, but you can make arrangements for Mrs. 
Schwartz to be admitted. A social worker will get involved, too, to 
investigate and make sure that when she’s ready for discharge, Mrs. 
Schwartz can go somewhere safe. 

Suggested Reading

American Thyroid Association. http://www.thyroid.org/.

Questions to Consider

1. 

2. 
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Is Exercise Good for Your Health?
Lecture 20

Sports and exercise are good for you—they relieve stress, help you 
sleep, keep you in shape, and they’re fun—but there are inevitably 
some dangers involved. This lecture examines several patients who 

It also covers a near-drowning and other incidents. Throughout, the lecture 
gives several tips on both how to keep yourself safe during exercise, and 
what to do if you come across someone with an exercise injury.

Brad’s Collision
 

of: “They say I was knocked out.” He was playing co-ed softball; 
there was a close play at the plate, and he apparently collided with 

him in to the ED. She says she heard the collision, and she ran in to 
see him. He was out, not moving at all, for about a minute.

 Some tips for if you’re ever on a similar scene: 
 When a person is knocked unconscious by head trauma, you 

follow the usual ABC approach. 

 But you need to be careful if there is a possibility of neck or 
spine trauma. If Brad had fallen from a tree, or was ejected from 
a car, you’d have to assume he had a serious neck injury, and you 

 You’d also clear the scene to make sure it’s safe. If the victim 

help him. First, protect yourself. Then, ABCs.

 Loosen a tight collar, if he has one, and if it’s safe to turn 
the victim’s head, straighten out his airway. Make sure he’s 
breathing, and make sure he has a pulse. 



144

Le
ct

ur
e 

20
—

Is
 E

xe
rc

is
e 

G
oo

d 
fo

r Y
ou

r H
ea

lth
?

 
would not need CPR. You’d then stay nearby and assign 
someone to call for help. 

 There’s no particular need to try to wake him with smelling 
salts or by yelling at him or slapping his face—he’ll probably 
come around within a few minutes, and if he doesn’t, he needs 
to be in the ED as soon as possible, via ambulance. 

 Brad woke up in about a minute. His girlfriend estimates that it 
took 10 more minutes for him to completely wake up and talk and 
act normally.

 Brad’s vitals are normal. He says he has a headache, but otherwise 
has no complaints. From a mental status exam, your overall 
impression is that he’s still not thinking quite as fast as he should, 

 This is a concussion, a word meaning a minor traumatic brain 
injury. After a concussion, the key to a successful recovery is 
rest—both physical rest, and brain rest. Clinically, a concussion is 
diagnosed any time there’s been head trauma followed by a period 
of altered brain functioning. 

 Symptoms like headache, mood changes, foggy thinking, and poor 
sleep often occur after a concussion. Resting after a concussion 
prevents an even worse second concussion. Current guidelines 
suggest resting until all symptoms are gone, followed by a gradual 
return to activity and normal life. 

 
you reassure him that no imaging is needed. He can go home, and 
his girlfriend promises to keep him resting. He can follow up with 
his own primary doctor in a week or so.
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Dangerous Darts
 Our next patient is one of two brothers who found darts in the 

garage. Mark is the older boy at 8; his 7-year-old brother is 
cowering somewhere with his mom on the other side of the room. 
The dad’s with Mark. Mark’s face is covered with blood, and a 
bright blue dart is sticking out of his eye.

Because concussions occur when the brain hits the skull, helmets have limits 
when it comes to preventing them.

©
 z

of
f-

ph
ot

o/
iS

to
ck

/T
hi

nk
st

oc
k.



146

Le
ct

ur
e 

20
—

Is
 E

xe
rc

is
e 

G
oo

d 
fo

r Y
ou

r H
ea

lth
?

 If something like this happens when you’re nearby, it’s best to leave 
the thing in, whatever it is. Removal can cause more damage, and 
can trigger even more bleeding. 

 It might be that the lawn dart actually landed just inside his eye, 
against his nose—it’s hard to tell if it’s punctured his cheek or 
eye socket. You make sure the dart itself is stable and not moving, 
adding a little tape across it so it won’t dislodge, and have an IV 
started for pain medicine and to give antibiotics; then you arrange 
for a CT scan, and have your staff contact both the ophthalmologist 
and ENT surgeon on call. 

 If something small can be rinsed out of the eye, that probably 
doesn’t need an ED evaluation; but if there’s persistent pain or 

an injury, that needs to be seen right away. An injured eye can be 
protected during transport by taping a disposable cup over the eye, 
and keeping both eyes in the dark. 

 Chemicals splashed into the eye can cause some of the most 
damaging injuries. The important thing is to start irrigating right 
away, and continue irrigating while getting the victim to the ED. 

 We have Mark’s CT result now. The lawn dart didn’t puncture his 
eyeball, but it did go through the bones under the eye. He’ll be 
taken to surgery, and a specialist will remove the dart, clean out the 
wound, and put things back together. 

Naveen
 There’s a call coming in from an ambulance on the way; a teenage 

boy was rescued from a near-drowning event. He’s immobilized on 
a backboard and breathing through an oxygen mask, but can talk 
and tell you what happened. His parents are on the way.

 Naveen is 17 years old. He and some friends were jumping into 
a lake; he hit the water hard, and may have hit the bottom of the 
lake or a rock. His friends dragged him out and then the ambulance 
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came. He says he’s been drinking, but not that much, and asks that 
you don’t tell his dad.

 Naveen, at least now, is thinking pretty clearly. But he’s probably 

neurologic and general exam, you order the appropriate X-rays to 

that’s done for his own safety.

 Meanwhile: If you’re a bystander and someone may be drowning, 
don’t just jump into the water—a panicking swimmer can drag you 
down. Lifeguards have special training to deal with this. If possible, 

The majority of teenage drowning victims are male, and alcohol is often involved.
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victim to grab while you stay on solid ground. Always call for more 
help. As long as it’s safe, try to drag the victim onto land or back into 
a boat—don’t try to do CPR or other rescue maneuvers in the water. 

 Once the victim is out of the water, the usual ABC steps apply. 
Don’t try to squeeze the victim to get water out—that doesn’t work 
and can cause more problems. If the victim starts vomiting up 
water, help turn him on his side.

 One other consideration: Cold or icy water immersions are a unique 
circumstance. There are cases where a person has been pulled out 
of cold water who seems dead—with no respiratory effort and no 
heartbeat. But once the body warms, life sometimes returns. Don’t 
stop CPR on a cold-water immersion victim until the person has 
been warmed up. 

Leslie
 We’ve got another patient ready, a 50-year-old woman named Leslie. 

While running, she twisted her ankle and fell into a fence, getting a 
large laceration across her shoulder. She also has dirty abrasions on 
her chin and left cheekbone, where her face hit the ground. 

 Her left ankle looks very swollen, and there’s a bruise forming on the 
outside, just under the lateral malleolus—the lump on the outside of 
the ankle. Leslie can’t stand up at all, so she’ll get ankle X-rays.

 Her laceration is long, but it’s not deep, and it looks clean. You 
check the functioning of nerves and muscles below the injury, and 

and dress her facial abrasions, too. Let’s go check on Naveen.

Returning to Naveen
 The good news is Naveen’s neck X-rays from the side and front 

look good. But you’ll repeat the neurologic exam a few times 

and you get him off the board. 
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 More worrying, though: Even with extra oxygen, Naveen’s oxygen 
saturation (pulse ox) is dropping. You ask the respiratory therapist 
to set up Naveen with a mask to provide extra inspired oxygen, 
which increases his pulse ox. 

 The near-drowning may have caused some problems with his lungs. 

lungs, making it hard to breathe afterwards, even hours after a near-
drowning. We need to watch him closely.

Rachel
 

with friends. Now she has two problems: sunburn on her shoulders 
and face, and a very itchy rash on her legs. She says she’s a terrible 
golfer, and spent a lot of time in the rough looking for her ball. She 

 Rachel is entirely correct. The sunburn is red, and the skin feels 
warm, and there are blisters in places. Sunburn treatment is similar 
to other burns: Try to prevent it, if you can, but once it’s there, get 

take pain medications, and use soothing cool wet washcloths. Aloe 
vera can help as well. 

 The poison ivy rash is shaped in streaks, from where the plant 
touched her skin. Anyone with a poison ivy rash should clean up 
the area well with soapy water, and wash their hands and clothes 
and anything else that could have gotten poison ivy sap on it.

 After cleaning, the rash can be treated with topical steroids—
usually, the potent prescription-strength kind. Often, oral or injected 
steroids are given, too, in addition to oral antihistamines. The 
allergic reaction that causes the rash of poison ivy is really quite 
intense, and you sometimes need high doses of several medicines at 
the same time to calm it down. 
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Closing the Shift
 Leslie’s shoulder needs sutures, a line of about 20—it was a long 

laceration. After suturing Leslie, you get a look at her X-ray. It’s 
normal, which suggests a sprain.

 Since she’s in a lot of pain, you fashion a splint and give her 
crutches, and tell her to follow up with orthopedics later in the week, 
and with her own doctor to remove the sutures in 10 days. She also 
gets a prescription for pain medication, and instructions to call or 
return to the ED if the shoulder wound shows signs of infection.

 As for Naveen, he looks better. But with his oxygen requirement, 
he needs to be admitted and watched closely—he is still at risk for 
worsening respiratory problems. 

 We’re especially concerned that he now needs more oxygen to stay 
well saturated than when the ambulance brought him in. He’s being 
transported up to the ICU; they’ll keep a close eye on him there.

Suggested Reading

Consumer Product Safety Commission. http://www.cpsc.gov/.

Powers and Howley, Exercise Physiology.

Questions to Consider

1. How much exercise is too much exercise?

2. 
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Stay Safe in the Emergency Department
Lecture 21

Safety is an essential part of medicine. Two examples: First responders 

symptoms should stay safe by calling 911 and getting to a hospital. 
But injuries and accidents can take place inside a hospital, too. About 
100,000 people die as a result of medical errors every year in the United 
States, and many of those mistakes happen in the ED. Quick decisions and 
quick actions save lives—but they mistakenly cost lives, too. If you need to 
go to the ED, you need to stay safe there. 

Charlotte
 

the weekend with her grandparents. The chief complaint is: “She’s 
got a sore throat and fever.” Her temperature at presentation was 
103.1°. She was given a dose of acetaminophen at triage, which 
is a protocol at this ED. Now, Charlotte herself tells you she feels 
better, though her throat still hurts.

 Her grandparents say she has no past medical history except mild 
asthma, and for that she takes an inhaled medication when she 
needs it. They brought her inhaler along to show you. That was a 
very good idea, and it’s especially a good idea for people who take 

to keep a printed list corrected and up to date. Instead, it’s probably 
better to just bring the bottles along to every appointment and any 
ED encounters. For the ED, bringing some printed lists is a good 
idea, though.

 Charlotte just started kindergarten, and the family was told that 
there’s strep throat in the classroom. She started to get sick 
yesterday, with fever and some vomiting. Today, she’s stopped 
vomiting, but she doesn’t want to eat because her throat hurts. She 
has a red throat and big swollen tonsils with pus, and swollen lymph 



152

Le
ct

ur
e 

21
—

St
ay

 S
af

e 
in

 th
e 

Em
er

ge
nc

y 
D

ep
ar

tm
en

t

nodes on the front of her neck, all things suggestive of strep throat. 
Suggestive, but not diagnostic—you’re going to order a rapid strep 
test to see if she needs antibiotics.

 “But she has tonsillitis,” says her grandmother. “Doesn’t she need 
antibiotics anyway?” Bacteria can cause tonsillitis, but usually it’s 
caused by a viral infection. Antibiotics won’t help a virus. We’ll 
know from the strep test if antibiotics are really needed. Getting an 
unnecessary prescription, like an antibiotic for a viral infection, is 
one of the most common ways to get hurt in a medical encounter. 
Unnecessary antibiotics can lead to serious harm.

Ms. Donahue
 Ms. Donahue is 80 years old, and she’s here with a broken wrist, 

which she got when she fell and tried to catch herself. She has mild 
dementia and memory loss, but is pretty sharp nonetheless. 

When tonsillitis is caused by a viral infection, antibiotics are useless and can 
even be counterproductive.
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 Her niece accompanies her. That’s a good thing: Patients in 
the ED aren’t always at their best, and may have a hard time 
communicating clearly and keeping up with what’s going on. A 
friend or family member can be a helpful second set of ears and 
patient-safety watchdog.

 Her X-ray shows both bones of the wrist are broken; she’s currently 
asleep. The orthopedist on call says that he could straighten it out 
some, but it will be painful, and with an 80-year-old it would probably 
be best to do it in the operating room under general anesthesia. He can 
come in and do that—or, he says, you can just splint it. There will be 

 Her niece says she’s sure Ms. Donahue wouldn’t want the OR, 
and that she won’t mind a lump there, and to go ahead and make 
the splint. You do, and Ms. Donahue sleeps right through it. She 
remains asleep even after you attempt to wake her following the 
procedure.

 Has she had a stroke, or a seizure, or some other brain event? You 

her sit up so you can look at and listen to her back. And she’s still 
comfortably asleep. 

 Here’s a maxim that works well in medicine: If you don’t know 
what’s going on, take another history. You ask about Ms. Donahue’s 
past medical history in more detail, now—she has mild dementia, 
and a little high blood pressure, and is on medicines for those, but 
there are no new medicines and no recent changes in doses. 

 She’s never had a seizure, and the niece has been with her all day—
she witnessed the fall, and is sure that Ms. Donahue did not hit her 
head. She’s also not on blood thinners that could predispose her to 
a bleed in the brain. Still, elderly people, after any fall, can develop 
bleeding in the cranium, in part because of inevitable shrinkage of 
the brain that leaves tiny bridging vessels vulnerable. Should we rush 
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 Here’s another maxim: If you still don’t know what’s going on, 
blame the medications. Or at least, ask about and think about the 
medications your patient is taking. At sign-out, you were told 
Ms. Donahue had pain medication. You look in the records, and 
discover what was given: an IV form of acetaminophen. Safe, even 
in the elderly, and non-sedating. It was a good, safe choice, and that 
doesn’t explain why she’s so sleepy now.

 What about her other medications? You ask the niece to list them: 
Trental, a medicine used for circulatory disorders and dementia; and 
lisinopril, a very common blood pressure medicine. Neither of them 

Because a decrease in bone density often accompanies aging, the elderly are at 
particular risk for fractures.
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causes much sedation. Then you look at the MAR, the medicine 
administration record, part of the ED records where medication 
orders and administration are tracked. The MAR lists Tegretol, and 
you ask the niece about that.

 Ms. Donahue’s niece looks at you. She says, “What’s Tegretol?” 
Tegretol is a medication typically given to prevent seizures. It 

unfortunately, sounds a lot like Trental. Ms. Donahue reported she 
was taking Trental, but it was recorded as Tegretol. The previous 
doc had signed off on giving Ms. Donahue her usual home 
medications, but hadn’t noticed the discrepancy. 

 Unfortunately, the dose of Tegretol given was very high. Ms. 

once the Tegretol wore off—but, still, it was a medical error and 
misadventure that did not have to happen.

 When you’re the patient or a patient’s advocate, make sure to clearly 
communicate the medication history. And, when medications are 
given, ask what they are, and also ask who they’re for, to make sure 
they’re supposed to be for you. 

 Medications, unfortunately, are sometimes known by multiple 
names, both generic and brand names, which also leads to 
confusion. It’s safest if you know all of your medications by both 
generic and brand names. 

 
of errors is the hand-off, when one patient’s care is transferred 
to another provider. In Ms. Donahue’s hand-off, it was said that 
all home meds were given—but if the leaving doc had listed the 
meds given, including Tegretol, that would have set off alarms. Or 
at least it would have prompted the question: Why is she taking 
that medicine? That’s the kind of question that can help prevent a 
medication error.



156

Le
ct

ur
e 

21
—

St
ay

 S
af

e 
in

 th
e 

Em
er

ge
nc

y 
D

ep
ar

tm
en

t

Charlotte, Part 2
 

requested penicillin. Now, she is covered in red blotches. Her lips are 
swollen, and her breathing is noisy and wheezy. 

 You call for the staff and begin the ABCs. Charlotte’s airway is 
open, though you’re concerned about those swollen lips. Charlotte 
is breathing on her own, and you can feel her pulse. It’s fast, but it’s 
strong and steady.

 Staff comes in to help, and the grandparents are asked to step 
outside. It’s getting crowded. Within 120 seconds of your call for 

Just a few minutes later the IV is in and taped and ready for use. 

 Her eyes are half-closed, and she looks like she’s about to pass 
out. You suspect it’s from shock, from not enough circulation to 

numbers and the clinical exam don’t always match up. You order IV 

of epinephrine to continuously run in the IV. Charlotte also gets a 

 Over the next 20 minutes most of the hives fade, and Charlotte’s 
breathing and sensorium improve. She’s upset now, and crying, but 
she obviously recognizes her grandparents, who’ve come back into 
the room for hugs. Charlotte will have to stay in the hospital at least 
overnight, but the worst is probably behind her. She reacted to the 
penicillin.

 Her grandfather says, “She’s not supposed to have penicillin. She’s 
allergic to it.” It turns out that while he was parking the car, the 

answered the initial questions. She had no idea that there was a 
penicillin allergy. 
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make sure you know your child’s or your elderly parent’s 
allergies. 

Closing the Shift
 Charlotte, who is doing better, has been rolled up to the ICU; Ms. 

Donahue, has woken up and isn’t very happy about spending the 
night here. Her niece says she’ll stand guard all night to make sure 
no incorrect medications are given. 

 Ms. Donahue will be getting careful, serial exams to make sure 
there are no signs of anything else developing—especially signs 

history that the cause of her sleepiness was the administration of the 
incorrect drug, Tegretol—but she did fall down, earlier today. 

 Is it possible she also has a bleed? Should we have gotten a head 
CT? The main drawback of a CT scan is the small amount of 
radiation that’s necessary to take the picture.

 All X-rays and CT scans rely on radiation, using a part of the 
electromagnetic spectrum that can easily penetrate body tissues. 
The radiation needed to do this is called ionizing radiation because 
it can disrupt body tissues and damage DNA—and we know that 
ionizing radiation, especially in high or prolonged doses, can cause 
cancer. But the small amount of ionizing radiation in a single X-ray 
is unlikely to pose a health threat. 

 A CT will expose a patient to much more radiation. The vast 
majority of people who have these studies will never suffer from 
ill effects—but a small minority will. While we shouldn’t be 
frightened of one X-ray, it’s a good idea to minimize radiation 
exposure as much as possible.

 There’s another, more subtle danger to tests and radiology 
procedures. Tests and high-tech imaging are prone to revealing 
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clinically important, but nonetheless lead to further tests. These 
incidentalomas. Diagnostic 

journeys often begin with an incidentaloma, leading to worry and 

Suggested Reading

When Doctors Don’t Listen.

Questions to Consider

1. Should all sore throats be treated with antibiotics? Why?

2. Are there any risks to doing a CT or MRI scan?
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Emergency Medicine for Travelers
Lecture 22

In the ED, we have to stay especially vigilant when working with patients 
who’ve been traveling or living overseas, especially in areas of the 
developing world. They may have illnesses we’re unfamiliar with in our 

own population—uncommon here doesn’t mean uncommon everywhere. 
Domestic travel—say, to a higher-altitude area—can also pose some 
surprising health risks. This lecture examines cases of international travel–
borne illness before closing with a pair of unique situations at a ski resort. 

Anjali’s Adoption
 

arrived here from India. In fact, she has just been adopted, and her 
adoptive parents have brought her straight from the airport. Her 
chief complaint is: “fever.” She also has loose stools. This illness 
began in India. By far, the most likely cause of fever at this age is 
an infection, but what kind of infection?

 A urinary tract infection will cause prolonged fevers, and they’re 
especially common in girls. She could also have a prolonged viral 
infection, or a deep or hidden infection without clear symptoms to 
give us a clue. Tuberculosis, malaria, typhoid, dengue, and many 
other infections are still prevalent in India. Let’s see if our physical 
exam gives us any clues.

 Anjali has many mosquito bites, especially on her legs and arms, on 

screaming now—but you don’t get a sense that her abdomen is tender.

 Because of her seven-day fever, you’re going to have to work 
her up. That’s going to involve some unpleasantness and pain for 
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Insect repellent can help international travelers avoid infections from mosquitoes.

©
 a

bs
ol

ut
im

ag
es

/S
hu

tte
rs

to
ck

.



161

Anjali. It’s unfortunate that so many of the things that happen in 
the ED can be painful or scary, especially for little kids. Families 
can help out by staying calm and offering distraction rather than 
reassurance. Watching a video or reading a book together is more 
effective at relieving anxiety than saying things like, “You’ll be 

 There were two useful clues from Anjali’s physical exam. One was 
in the vital signs, and the other was all of those mosquito bites. 

 The three most concerning mosquito-borne illnesses in India 
are malaria, dengue fever, and a relatively new infection called 
Chikungunya fever. All can be and should be prevented in 
international travelers by using mosquito repellents, netting, 
and by staying indoors when possible. People traveling to 
areas of the world with malaria should take oral medications 
to prevent this infection, in addition to taking other steps to 
prevent mosquito bites.

 There are other mosquito-borne infections worldwide, 
including yellow fever, and several mosquito-associated 

 Food and water are a very common source of infections in travelers. 
If you’re traveling to the developing world, a good rule to follow 
is “boil it, cook it, peel it, or forget it.” Drink only bottled water. 
The most common symptom of illness from contaminated food or 
water is diarrhea, most commonly caused overseas by a bacterial 
infection with a disease-causing strain of the bacteria E coli. It’s 
a good idea for people traveling to the developing world to bring 
antibiotics with them in case they develop diarrhea. 

 Another very important food- and water-borne infection in the 
developing world is typhoid, also called typhoid fever. Travelers can 
be vaccinated against typhoid for protection prior to travel. To test for 
typhoid, we’ll have a blood culture drawn on Anjali. In addition to the 
tests we’ve mentioned, we’ll also check her urine, a chest X-ray, and 
a complete blood count. And we’ll try to reexamine her later. 
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Jason
 Our next patient is Jason, a 50-year-old who returned from Mexico 

a few days ago. His chief complaint is “rash,” but it turns out he’s 
got a few other things on his mind. He also has traveler’s diarrhea, 
for which you prescribe an antibiotic. 

 The rash is on his feet. It’s pink and swirly. He went walking 
barefoot on a beach, so the explanation for the rash is that there 
are worms under the skin, called cutaneous larval migrans. They 
penetrate through the soles of bare feet, especially in sand where 
animals defecate. You can treat it with a topical or oral anti parasitic 
medication, though it takes a while for the intense itching to subside.

 Jason also reveals he had unprotected sex with prostitutes. He is 
paying the price for not taking some simple precautions, and not 
using common sense. We’ll test him for gonorrhea, chlamydia, and 
syphilis—but more worrisome are Hepatitis B, Hepatitis C, and 
HIV. If these tests are negative, he’ll have to repeat them in a few 
months to ensure he’s really in the clear.

 After an unprotected sexual encounter, there are few ways to 
prevent most of these infections. There are regimens available for 
anti-viral medications to prevent HIV infection, though in Jason’s 
case it’s probably too late. We’ll refer Jason to our HIV clinic’s 

Back to Anjali
 

infection. Her CBC is quite abnormal, though, with a very high 
white count and low hemoglobin. Her platelets are elevated, too. 

 Her hemoglobin is not nearly so low that it’s harming her, and she 
certainly doesn’t need a blood transfusion. But the combination of 



163

 Anjali is now asleep. Her vitals include a high temperature 
but a normal pulse. Remember, there is a clue in those vitals: 
She has a fever, so why isn’t her pulse higher? A few infections 
characteristically cause temperature-pulse disassociation, when a 
high temperature does not in fact raise the pulse. Classically, this 
has been associated with a few different infections, including two 
that have been on our list today: typhoid and dengue. 

 The next day, Anjali’s blood culture is growing bacteria that cause 
typhoid fever. In addition, her stool was sent for examination—
it has two kinds of parasitic infections, both easily treatable. Her 
fever has already improved. She’ll probably go home in a few days, 
and she should do well.

Travel Safety Measures
 Injuries are the top cause of death for Americans traveling overseas. 

These are usually caused by motor vehicle accidents. When 

threat to Americans traveling abroad.

©
 k

ad
m

y/
iS

to
ck

/T
hi

nk
st

oc
k.



164

Le
ct

ur
e 

22
—

Em
er

ge
nc

y 
M

ed
ic

in
e 

fo
r T

ra
ve

le
rs

traveling by roads, it’s best to choose a large, safe, air-conditioned 
coach, and use seatbelts. Second best is a licensed taxicab. It’s 
usually a bad idea to drive yourself, and of course it’s a terrible idea 
to drive if you’ve been drinking. 

 Another unfortunate danger is crime, and, potentially, homicide. 
Personal safety starts with common sense—keep your wits 
about you, don’t get drunk in public, and don’t make yourself an 
especially vulnerable or attractive target. It’s best to stay in groups, 
and to travel in areas where tourists travel. 

 A good way to protect yourself from health emergencies and injuries 
is with good travel health insurance. It can be expensive, but if you 

be very happy to have a company available to arrange and pay for 

The Resort
 

patient calls himself Turbo. He’s a 31-year-old ski instructor 
coming in with a chief complaint of: “Man, I’m hung over, and I 
need a vitamin shot.” 

 Turbo has a pounding headache, feels like he might throw up, and 
feels dizzy. In truth, there is no vitamin shot, and there is no quick 

acetaminophen, and no more alcohol. 

 Turbo has no past medical history. On your exam, he looks 
comfortable, but you notice a wet, crackly sound over his chest. 
This is more than just a hangover: Turbo has altitude sickness.

 Altitude sickness is caused by a relative lack of oxygen in the air 
as you ascend. If someone goes up too quickly, symptoms begin. 
The mildest symptoms include headache, nausea, and dizziness. If 
untreated, or if the person ascends further, high-altitude pulmonary 
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Turbo has. If he continued to ascend, he would be at risk for the 
worst form of altitude sickness, which can cause brain swelling, 
confusion, coma, and death.

 You make arrangements for Turbo to be taken down the mountain 
for treatment. He’ll also need extra oxygen and diuretics. The 
recovery is usually quick once the patient descends, and Turbo may 
be able to come back in a few days—just slower, next time, and 
probably on medication to prevent altitude sickness from returning.

Kelly
 There’s one other patient waiting for us at the ski clinic, a 16-year-

complaint of: “nausea.”

 Her dad is with her, and says she keeps running to the bathroom to 
throw up. She seems angry with him; she says, “Dad, it was like 

 

and sometimes shushes him when he tries to speak up.

 With an adolescent, it’s always best to have a few minutes alone, 
to give them a chance to tell you if anything else is on their mind. 
You’ve got some suspicions about a 16-year-old girl with vomiting, 
but you need to ask her privately. You ask the dad to step outside, 
and he says, “No way, anything she has to tell you she can say in 

head out to the waiting room.” 

 

a vomiting teenage girl, you’d like to run a few tests to rule out 
pregnancy.
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know I’m not pregnant. But I just need to make myself vomit, I’ve 
been doing it a long time, and I can’t tell my dad, and I guess I 
should stop, and I know it’s an eating disorder, and I should stop. 
But I can’t.”

 
comes, you and she can tell her mom and dad together, as long as 
her brothers aren’t there. You thank her, and say you’re glad she 
decided to tell you and to trust you. She says she thought the trick 
to get her dad to leave was cool.

 
to try to have a good time skiing, too, even with her dad and her 

Suggested Reading

Centers for Disease Control and Prevention. http:// cdc.gov/.

Shem, The House of God.

Questions to Consider

1. What is the most common cause of health problems among international 
travelers? What’s the most common cause of death?

2. What are the best ways to prepare for travel to mitigate health risks?
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Emergency Medicine Lessons from the Past
Lecture 23

Violent events such as war, assassinations, and natural disasters 
have long stressed medical systems. Looking back at them is a 
useful exercise in seeing how medical care has developed. This 

lecture starts with an overview of medical practices (and failings) during the 
American Civil War. Then, it contrasts two assassinations—one successful, 
one not—through the lens of the treatments the targets received. The lecture 
closes with a look at infectious diseases, which show that while medical care 
has advanced greatly, there is still much to overcome.

Health Challenges during the Civil War
 During the American Civil War, challenges to the health of the 

soldiers started in the soldier’s camps. Sanitation was so poor that 
deaths from disease outnumbered those from injuries and wounds. 
For instance, diarrhea was a soldier’s constant companion. 

 

before the day of battle, and even before the wounds that took so 
many lives, many soldiers were weak with disease, dehydration, 
and malnutrition. 

 

injured, and dying soldiers were left to bake in the summer sun 
without water or respite. Those that did receive care often faced 
brutal measures, like violent amputations with no sterilization or 
anesthesia.

Private Post
 One Civil War private, a 23-year-old named Egbert Post, was shot 

in the left shoulder blade at the First Battle of Bull Run. He walked 
27 miles to the nearest hospital, a converted school in Alexandria. 
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 At the hospital, Private Post’s shoulder wound soon became red, 
warm, and tender. This was probably cellulitis, a bacterial infection 
of tissues under the skin, often associated with unclean wounds. 
The infection then developed into an abscess. No surgical care 
was offered, and the wound poured out pus, disintegrating bone 
fragments, and the horrible odor of rotting tissue.

 
and to keep it clean. If it had developed into an abscess, sterile 
surgical instruments and techniques could have drained the pus, and 
Private Post’s own healthy immune system would probably have 
fought off the infection. Of course, his immune system probably 
wasn’t healthy, given the horrible conditions in which he lived. 

Harrison Campbell
 Harrison Campbell, a private in the 5th Cavalry, suffered sabre 

wounds of the scalp, two lacerations that today would probably 

Amputations during the Civil War were brutal, with surgical assistants holding 
patients down rather than calmly passing around surgical instruments.
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require only irrigation and a few sterile sutures. Instead, he was 
admitted to a hospital in Maine. There, he was “purged”—given 
high doses of laxatives and emetics—and then put on a diet with 
plenty of whiskey. 

 He then developed erysipelas of his leg; this was entirely a hospital-
acquired infection. He also developed diarrhea, mouth sores, and 
urinary retention—again, all problems essentially caused by his 
hospitalization. He became delirious, then lost consciousness, then 
died, about 40 days after he entered the hospital with, essentially, a 
cut on his forehead. 

 Again, clean water was all that was needed for thorough irrigation 
and decontamination of his wound. He was also treated unnecessarily 
with agents to make him vomit and to empty his bowels—treatments 
that made him weaker. There’s a name, now, for an injury caused by 
medical practice: an iatrogenic injury. Few healers even considered 
the possibility of iatrogenic injuries during the Civil War era.

Private Goodell
 Not all injuries suffered during the war involved wounds. In 1862, 

Private William Goodell was knocked unconscious by an exploding 
shell; when he awoke, he could not speak or hear. Treatment, then, 
included icing his head, opening up his veins to remove blood, and 
numerous purgatives to cause vomiting and diarrhea. His skin was 
deliberately blistered, and jolts of electricity were administered. 
Despite what was then considered aggressive care, Private Goodell 
did not recover.

 
to the parts of the brain involving hearing and communication. An 
MRI scan may have been diagnostic. But, even today, we’d have 

We’ve learned from the mistakes of the past, but there are many 
medical problems that remain beyond our powers to solve.
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Changing Care
 

experimentation, was necessary to drive true innovation and 

the Civil War itself, with new attention to sanitation. A sanitary 
commission was formed, and though their guidelines weren’t 
universally embraced, it became clear that improved personal and 

 Prior to the Civil War, Dr. Ignaz Semmelweis in Vienna proposed 
hand washing as a way to reduce deaths in an obstetric hospital. But 
it was only after his death that his hand-washing ideas gained wide 
acceptance, especially after the development of the germ theory.

 Another crucial development in the improvement of medical 
care was anesthesia. Before anesthesia, the skill of a surgeon was 

surgeon, patients experienced unimaginable pain. 

 Though anesthesia was known at the time of the Civil War, few 
facilities were equipped to provide it, and amputations were routinely 
performed with patients fully awake. It was a tragedy of logistics 
and planning. No one expected the war to last, no one expected as 
many casualties, and no one thought that the availability of clean 
hospitals with operating theaters and anesthesia was necessary.

 Less than four months after his inauguration in 1881, while walking 

One bullet grazed his arm, and the other lodged in his abdomen. 
These probably would not have been fatal wounds—no vital organs 

have survived if he had just been left alone. 

 But that’s not what happened. Robert Todd Lincoln—son of 
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name was actually Doctor.) 
He and about 12 other 

entrance wound, using dirty 

 Bliss decided the bullet 
had traveled to the right of 

liver. Bliss was an ambitious 
and arrogant man, and he 

for the next 80 excruciating 
days. Under Bliss’s care, 

death, losing 80 pounds in 
about 75 days. Repeated 
lancings and probings were 
all done without anesthesia 
and without sterile or even 
clean instruments. 

 
and full of pus. His autopsy revealed that the bullet had lodged 
under his pancreas, on the left side of his belly; still, it wasn’t the 
bullet that ended his life. His assassin, Charles Guiteau, said at his 
trial, “Yes, I shot him, but his doctors killed him.” 

President Reagan
 

actually know, pretty well—from the assassination attempt on 
President Ronald Reagan, which happened 100 years later.

 On March 30, 1981, President Reagan was shot twice by John 
Hinckley, Jr. He was very rapidly pushed into his presidential 

Ironically, it’s quite possible President 

shooting if not for the medical care he 
received.
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been shot. Though no entrance wound had been noticed, Reagan 
complained of chest pain and coughed up blood, prompting his 
security detail to take him immediately to George Washington 
University Hospital. He arrived there less than four minutes after 

 The bullet had collapsed Reagan’s left lung, causing a 
pneumothorax and bleeding in his chest. In the ED, Reagan was 

Chest tubes were inserted to drain the blood and allow expansion 
of his left lung, and he was given a dose of tetanus vaccine. Within 
30 minutes, his blood pressure was normal, and he was taken to the 
operating room where Hinckley’s bullet was found less than an inch 
from Reagan’s heart.

 Despite being 70 years old at the time, Reagan’s recuperation in the 
hospital lasted less than two weeks. After another two weeks, he 
returned to routine duties at the White House. His injury, a bullet 
wound into the chest that collapsed a lung, would have been fatal 

killed him at all. What a difference 100 years makes.

Blood Transfusions
 The Greek physician Galen, around the year 200 C.E., knew that 

blood traveled in arteries and veins, but he thought the liver created 
it. He supported the theory that related health to the four humors. 
To keep them in balance, supposedly blood needed to be drained at 
times of disease. 

 It wasn’t until 1628 that William Harvey correctly determined that 
blood circulates—that is, it goes around in a circuit within the body. 

body. However, bloodletting remained popular well into the 1800s, 
when a new generation of science-minded physicians started using 
new tools to examine what they had been taught. 
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 Doctors started collecting data to see just how well their therapy 
worked. Data from real patients started to show that patients 
whose pneumonia was treated with bloodletting did worse than 

away from the dogma that had dominated their profession for 
about 1,500 years.

 Meanwhile, physicians searched for a way to replace blood lost 

human blood transfusion was performed in 1818, it couldn’t 
become a routine procedure until blood groups and blood typing 

could be cross-matched—tested for compatibility—before a 
transfusion. 

Haiti 
 Even today, essential medical services might not be readily available 

where they’re needed most. In 2010, a catastrophic earthquake 
struck the most populated area of Haiti, followed by aftershocks. 
The death toll has been variously reported from 46,000 to 316,000 
people—in truth, we will never know. 

 In Haiti’s capital, hospitals collapsed to the ground. Roads became 
impassible, electricity failed, and clean water became very scarce. 
Though a vast international effort was underway within days, 
thousands of injured people slept in the streets, and thousands more 

had to be buried in mass graves. 

 Things could have been far worse, but the possibility of widespread 
disease did not materialize. A coordinated international relief effort 
was able to establish clean water and sanitation services, reopen 
travel and communication lines, and restore at least a reasonable 
public health infrastructure. 
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 Nonetheless, about 10 months after the earthquake, an epidemic of 
cholera began that has since killed about 9,000 people. Cholera is a 
bacterial infection spread by contaminated food and water, causing 
severe diarrhea. Even with the modern tools we have, infectious 

Suggested Reading

Microbe Hunters.

Rutkow, Bleeding Blue and Gray.

Straubing, In Hospital and Camp.

Vowell, Assassination Vacation.

Questions to Consider

1. President Lincoln was killed by a gunshot to the head in 1865. How 
would his treatment be different today? Could he have survived?

2. What sorts of dangers did soldiers face during the American Civil War?
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Lessons from the Emergency Department
Lecture 24

nowing every medical fact and every possibility on a differential 
diagnosis is impossible even for the sharpest and most experienced 
doctors. But the broad lessons of good emergency care are far 

simpler and easier to use than remembering, say, every single possible cause 
of abdominal pain. The goal of this lecture is to reiterate the big-picture 
lessons of the course. In this emergency department shift, we’ll meet our 

to reinforce.

Meeting Christina
 

complaint of: “vomiting.” She’s here with her parents, and she has 
a very ratty and well-loved blanket with her. Christina is chewing 
on one of the corners as you introduce yourself to the parents. The 
story is that Christina has had three episodes of vomiting.

 Christina is chewing her blanket. Maybe she’s just picking up 
germs, stomach bugs, that way—it’s much easier for infectious 
agents to enter through the mouth. 

 
Christina is here today because of repeated vomiting, not because 
of one instance of vomiting. Could this still be a series of individual 

Gunshot Wound
 We’re interrupted by a knock on the door, and whisked to the 

trauma room. An ambulance is on the way; the victim has a gunshot 
wound to the chest. Emergency care is triage, and Christina and her 
blanket are going to have to wait.



176

Le
ct

ur
e 

24
—

Le
ss

on
s 

fr
om

 th
e 

Em
er

ge
nc

y 
D

ep
ar

tm
en

t

Patients arriving by ambulance often jump to the top of an emergency 
department’s triage.
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 In the trauma room, the new patient is covered in blood. Start with 
the ABCs.

 A
but blood is bubbling up into it. Your respiratory therapist 
thinks fast, and uses a small suction catheter through the ET 

 B

chest tubes between the ribs on both sides of the chest. When 
you pop them in, a gush of blood pours out. With the tubes 
in, his chest begins rising and falling with each breath, and his 
breath sounds become stronger.

 Circulation: His pulses are thin and weak. His hands and feet 

inadequate circulation. The blood bank has sent up universal-

medications to increase the blood pressure and restore normal 
circulation.

 The next letter in major trauma is D, for disability—a reminder to 
check neurologic status. Your patient is entirely unresponsive. But 
you open his eyelids, and shine in a light—his pupils do constrict, 
so there’s at least some brain functioning there. 

 Next up is the letter E, for exposure. In major trauma, you have to 
expose your patient. After the trauma team removes the patient’s 
clothes, you discover that your patient was also shot in the thigh, up 
high, near the groin. The amount of blood coming out suggests an 
arterial high-pressure wound. The thigh and chest bleeding need to 
stop if this patient is to survive.

 But you’ve done your job: Your patient’s ABCs are covered, and 
he’s reasonably stable. In a few minutes, the operating room is 
ready, and your patient is whisked off. 
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Maryann
 Next up is a woman who came in by ambulance. She’s Maryann, 

and is 51 years old. When you meet her, it’s hard to understand 
her speech, but she says, “They think I’m having a stroke.” A few 
minutes later, Maryann’s husband arrives, and it’s a little easier to 
understand him.

 They were at a picnic, he says, and his wife wasn’t feeling well. 
She started to complain about a sore throat, and dizziness, and she 
wanted to go home. But then she started having trouble talking 
normally. He thought she was having a stroke, so he called 911—a 
smart move when stroke symptoms are present.

 Remember, in almost all medical encounters, the history of the 
illness gives you the most important clues. She started with 
vague symptoms, like a sore throat and dizziness, and then had 
trouble speaking. But typically a stroke is a rapid, sudden wave of 
symptoms, all hitting at once. 

 The CT scan is ready. But you want a few minutes for a physical 
exam and to think about what’s best for Maryann. Healthy paranoia 
has kicked in: Something isn’t right here, and sending this patient to 
CT when you don’t know what’s going on may be a bad idea.

 Your physical exam begins with vital signs, and they’re normal. But 
Maryann has a weak face (she’s droopy and can’t speak properly) 
and trouble with her eyes (she has problems following a pen light, 
plus double vision).

 Is Maryann having a stroke? A stroke can cause muscle weakness, 
but much more typically on one side of the body. A huge stroke could 
do it, but Maryann seems mentally sharp (she asked for a notepad to 
write communications on). Alternatively, a small stroke in the base 
of the brain or spinal cord could cause widespread weakness, but 
that would also affect her breathing centers and vital signs.
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typical symptom. A problem like polio could cause this weakness, 
but Maryann has been vaccinated—though other viruses are 

 Weakness can also occur at the neuromuscular junction—where the 
nerves communicate their signals to the muscle. One example here 
would be a poisoning or ingestion of certain medications. There’s 
no history to suggest that. 

 For now, your best course of action is to check some basic labs and 
keep an eye on Maryann’s clinical exam. An MRI might be a good 
idea, too, but we don’t want to rush her off for that until we’re sure 
she’s stable. We’ll check in on her again soon, and go see how the 
girl, Christina, is doing.

Returning to Christina
 Christina’s vitals are normal. But she has lost two pounds since her 

parents last measured her—three weeks ago. The weight loss is the 
only clue from the physical exam.

 What could be the cause of Christina’s intermittent vomiting?
 

any complaints of heartburn or frequent belly pain.

 A condition called a malrotation, where the gut gets 
intermittently twisted and blocked, is a possibility. 

 A brain tumor could do this. But you wouldn’t expect the 
manifestations of that to be so intermittent. The pattern of 
vomiting hasn’t changed or progressed, and you found nothing 
abnormal on the physical exam. These facts make a brain 
tumor very unlikely. 
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 Migraines can cause periods of vomiting, and can occur at any 

few weeks aren’t really losing a lot of food, and she shouldn’t 
be losing weight just because of that vomiting. There is more 
going on here. 

 
diagnosis today, but there are some tests that need to get done to get 
started, including blood tests and an abdominal X-ray. That X-ray 
will show us if there is an intestinal blockage, and will also be a 
good way to make sure that there’s no malrotation. 

Maryann, Part 2
 Christina’s off to radiology, so it’s time to check in on Maryann. 

slowly, she can speak more clearly. But it’s harder for her to lift her 
head now, it’s harder for her to swallow, and her double vision is 
getting worse. 

 Maryann doesn’t just have weakness; she has progressive 
weakness—something is getting worse. Maryann’s husband is on 
his cell phone, and he has a worried look on his face. It turns out 
that two friends of theirs are at another hospital, and they’re not 
doing well. One has had a lot of vomiting, and both of them are 
having trouble breathing, and they’re both heading to the ICU. 

 This morning, they were all at a church potluck. They all ate 
together. Now, the diagnosis jumps up at you: Maryann, and 
probably her friends, have a kind of food poisoning called botulism. 

grow in contaminated food, especially food that isn’t stored or 
canned properly. 

 The botulism toxin causes paralysis by preventing the transmission 

way downward. Often, associated symptoms include vomiting, dry 
mouth, and double vision (from eye muscle paralysis). 
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 Remember, one of our lessons from the ED is that to treat an 
illness, you sometimes have to treat the family. In this case, the 
family is Maryann’s congregation. After Maryann is stabilized, 
you call the public health department, and everyone at that picnic 
is contacted. 

 

learn, later, that she did in fact have botulism. Maryann needed 
intubation and remained on a ventilator for eight days, though 

Closing the Shift
 That’s not the case with the man with the gunshot. The bullet had 

pierced his heart, and he bled to death in the operating room. The 
team did everything by the book, but there are some injuries that are 
not survivable. Not every bad outcome means that there was bad 
medical practice—that’s another ED lesson to keep in mind.

 As for Christina: Her X-ray shows a mass in the stomach. The mass 
has shaggy, rough borders. That could certainly cause intermittent 
vomiting and weight loss. 

 She has been chewing and swallowing bits of her blanket, and she 

called a bezoar, a trapped ball of foreign material. The lesson: Treat 
the cause, not the symptom. The problem to treat isn’t the vomiting, 
but the bezoar in Christina’s stomach.

 The next day, a pediatric gastroenterologist puts a scope down 
into her stomach while she’s under anesthesia. They pull out a big, 

to get rid of that blanket. 
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 Gunshots, a church picnic, and a three-year-old’s favorite blanket—
all things that landed patients in the ED today. People come in for 
any reason; it’s our job to triage, and it’s our job to treat. Always, 

clues and listen to patients’ stories. Remember, we’re not here to 
treat diseases and injuries—we’re here to treat people, and help 
whenever we can. 

Suggested Reading

Toy, et al, Case Files Emergency Medicine.

Ward, Canning and Preserving for Dummies.

Questions to Consider

1. What’s the difference between curing a patient and caring for a patient?

2. Do you have to be a trained professional to help in an emergency?
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Glossary 

AED

agonal: Occurring just before death.

altitude sickness: Symptoms of nausea, dizziness, and headache arising from 
inadequate inspired oxygen at high altitudes.

anaphylaxis: A severe, multi-system allergic reaction.

anemia: Low red blood cell count.

angina: Literally, pain; most often referring to angina pectoris, a kind of chest 
pain associated with decreased oxygen delivery to the heart muscle.

anorexia: Lack of appetite or disinterest in eating.

antibodies: Serum immunoglobulins that are part of the immune system.

aplastic anemia: Inadequate circulating red blood cells caused by decreased 
production in the bone marrow. 

apnea: Cessation of breathing.

arrest: When the heart stops beating and a patient is making no effort to 
breathe, it is called “cardiopulmonary arrest,” or just “arrest.” Can be used as a 
verb, “He arrested.” Informally synonymous with “code.”

arrhythmia: An irregularity in the heart rhythm. Though this term is used 
commonly, a more-exact term that is preferred is “dysrhythmia.”

arterial blood gas: A blood test that measures pH and gases including oxygen 
and carbon dioxide.

arthralgia
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arthritis
accompanied by swelling.

: An irregular heartbeat caused by a disordered rhythm in the 
top chambers of the heart.

bacteria: A unicellular microorganism lacking a nucleus.

bezoar: Foreign material in the stomach.

cardiorespiratory monitor: Electronic device that measures and displays vital 
signs and often heart and breathing rhythms in real time. Often abbreviated 
“CR monitor” or just “monitor.”

cath lab: Commonly used abbreviation for catheter lab, referring to area of 
hospital or clinic where procedures involving catheterization of blood vessels 
are undertaken. These include studies and interventions of the heart, brain, and 
other vasculature.

CBC
different types of cells in the blood.

cellulitis
accompanied by warmth and redness.

cerebrovascular accident

chest tube: More formally, a thoracostomy tube—a tube used to drain air or 

chief complaint: A traditional part of a medical encounter, the chief complaint 
is typically recorded in the patient’s own words, expressing the main reason 
that the patient sought care. Often abbreviated CC, in some centers the phrase 
“chief concern” is preferred.
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code: See “arrest.” Either the condition of being in cardiopulmonary arrest, 
or the resuscitative effort to treat arrest. Short for “code blue” or “code red,” 
depending on local hospital preference.

coma: Deep unconsciousness, typically caused by severe injury, illness, or 
intoxication.

concussion: A mild traumatic brain injury.

congestive heart failure

conjunctivitis
“pink eye.”

crackles
the “snap crackle and pop” of milk poured over breakfast cereal. Also called 
“rales.”

cranium
brain.

CRP: C-reactive protein, a blood protein that can be measured in the laboratory. 

CT scan: Short for “computed tomography scan,” a study that uses a series of 
X-rays to construct 2-dimensional images of internal structures. 

: A device that delivers a shock to the heart to restore a normal 
rhythm.

delirium: An acute deterioration in brain function, typically occurring from 

dementia: A chronic disorder of brain functioning, most typically marked by 
memory problems in addition to other manifestations.
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deny: In medical lingo, “deny” means that the patient says the symptom in 
question did not occur. It does not imply that the patient is being untruthful.

differential diagnosis: A list of candidate diagnoses to explain a medical 
problem.

edema: Swelling, typically of an extremity. 

EKG: Electrocardiogram, sometimes abbreviated ECG. 

emergency medical services: Abbreviated EMS, a system that provides on-
scene evaluation, management, and transport for people experiencing medical 
emergencies. 

emergency medical technician: Abbreviated EMT, a health-care provider of 
emergency services, often via the emergency medical services system.

EMR: Electronic medical record, sometimes abbreviated EHR for “electronic 
health record.”

encephalitis

encephalopathy: Dysfunction of the brain from any cause.

endocrine: Relating to glands that secrete hormones into the blood.

ENT: A surgical specialty, standing for “Ear Nose Throat,” sometimes referred 
to as otorhinolaryngology.

epilepsy: A neurologic disorder characterized by recurrent seizures.

erysipelas: A bacterial infection of the skin, often associated with pain, fever, 
and generalized illness.

fever: An elevated body temperature.

fracture: A crack or physical break, typically of bone.
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functional illness: Symptoms that cannot be ascribed to any abnormality on an 
objective test, such as an x-ray or blood test.

genetic: Relating to the genes, or the sequences of DNA encoded in cells that 
directs their functioning.

golden hour
care is critical.

heat stroke: A severe form of heat-related illness causing fever and decreased 
consciousness. 

HEENT: Head, ears, eyes, nose, and throat, referring to these areas of the 
physical examination.

hematocrit: A measure of the volume of blood that is taken up by red blood 
cells, expressed as a percentage.

hemoglobin: The molecule in red blood cells that binds oxygen. Often, 
“hemoglobin” refers to a quantitative lab measurement of the concentration of 
this molecule in a blood sample.

history of present illness: Abbreviated HPI, a chronologic account of a 
patient’s symptoms.

hormone: A substance secreted into the blood that controls functions at a 
distant site, for example insulin.

hypertension: Increased blood pressure.

hypoglycemia: Low blood sugar concentration. Contrast with hyperglycemia 
(high blood sugar) or euglycemia (normal blood sugar.)

hypoventilation
carbon dioxide in the blood.

idiopathic: Of unknown cause.
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ileus: A cessation of the normal movements of the gut wall.

immunization
Synonymous with vaccination.

incidentaloma: An informal word referring to something found on a test or 
radiology study that is unrelated to the problem being investigated.

infarction: The death of cells because of inadequate oxygen delivery.

: A physiologic reaction to infection or stress that can include 
redness, swelling, pain, and warmth.

intravenous (IV): Within a vein.

intubation: Placing a tube within a hollow organ, most commonly referring to 
an endotracheal (breathing) tube placed in the trachea (airway).

jaundice: A yellow color to the eyes and skin caused by excessive bilirubin in 
the blood.

lesion: A region of an organ or tissue that has been damaged.

lethargy: A lack of energy; unresponsiveness.

LFTs (liver function tests): More properly, “transaminases,” a collection of 
blood tests that indirectly measures the health of liver cells. 

lumbar puncture (LP): Sometimes called a “spinal tap”; involves inserting a 

metabolic: Related to chemical processes that sustain life.

metastatic: Cancer appearing at a site distant to the original cancer, caused by 
migrating and then proliferating cells.
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mononucleosis: A viral infection that typically causes fever, sore throat, and 
swollen lymph nodes in the neck.

motion sickness: Symptoms of nausea and vomiting related to motion, such as 
car sickness or sea sickness.

MRI: 
waves to get detailed images of internal organs.

murmur: A noise heard over the chest with a stethoscope caused by turbulent 

myocardial infarction (MI): A heart attack. The death of heart muscle cells 
from inadequate oxygen delivery.

myositis

narcotic: A class of pain relievers derived from opium or morphine.

nausea: A feeling of queasiness, or that one is about to vomit.

negative: In medical use, “negative” means that the inquired symptom or 

neuropathy: Damage or malfunction of nerves.

nystagmus: 

opioid: An opium-like compound, informally synonymous with narcotic.

organic illness: An illness that includes objective abnormalities on a blood test 
or radiologic study that correlates with symptoms. 

osteomyelitis: An infection of bone.

palpate: To feel, as in part of the physical exam.
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paramedic: A health care provider of emergency services, often via the 
emergency medical services system, with the highest level of training for this 
kind of provider.

peritonitis

pertussis
synonymous with “whooping cough.”

petechiae
vessels or red-purple, non-blanching spots.

platelets: A kind of blood cell involved in clotting.

pneumonia: Lung infection.

pneumothorax: Air trapped between the lung and inner chest wall.

point tenderness

positive

primary
example, a primary headache isn’t caused by some other medical condition. 

pro re nata: literally, as the thing is born, or as the need arises; this refers to a 
medication that’s ordered to be given only as needed. Abbreviated “prn.”

psychogenic: Arising from the mind or psyche.

pulmonary embolism:  A blood clot that interferes with circulation in the 
blood vessels supplying the lungs.

pulse oximeter: A device that measures the pulse and oxygen saturation in 
blood, often abbreviated “pulse ox” or “POX.” 
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pulse rate: A count of heartbeats per unit time, such as beats per minute.

rales

red blood cells: The cells in the blood that carry oxygen.

referred pain: Pain that is perceived in a different location than where the 
tissue damage is occurring.

review of systems: Part of the medical interview, with a series of questions 

secondary: A symptom or problem caused by some other medical problem. 
For example, a secondary headache may be caused by a sinus infection, 
concussion, or brain tumor.

sedimentation rate
or “ESR.” 

seizure: A sudden disruption in the normal electrical activity of the brain, 
accompanied by altered consciousness, movements, or other neurologic 
manifestations.

sepsis

seroconversion: When blood tests show that a person has been exposed to an 

that infection.

shock

stenting: Using a hollow tube to hold open a hollow organ, typically a blood 
vessel.

stricture: A narrowing of a hollow organ, such as the esophagus or a blood 
vessel.
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subarachnoid cyst

superinfection

syncope

syndrome

tachycardia: Fast heart rate.

tenderness: Pain that is increased with palpation.

trauma: A physical injury, or a distressing psychological event.

vaccine
Synonymous with immunization.

: A condition with uncoordinated, very rapid 
contractions of the heart muscle, causing a quiver-like motion rather than 
effective pumping.

vertigo: A spinning sensation, or feeling that one’s environment is spinning 
around.

vestibular: Related to the sense of balance and position-sense.

virus: A small infectious agent that does not contain its own cells or organelles.

vital signs: Collectively, clinical measurements of pulse rate, blood pressure, 
respiratory rate, and temperature.

wheeze
Wheezing sounds like air rushing through small tubes, and is most typically 
heard in expiration.

white blood cells: Cells in the blood that are part of the immune system.
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