
Emergency Department Crowding
Imagine a new disease strikes your community that significantly increases mor-
tality rates, particularly in critically ill patients. This same disease causes
patients to suffer more pain, greater heart damage from a myocardial infarc-
tion, and, if they are elderly, increases the chance they will be discharged to a
nursing home. Such a disease clearly would grab the public’s attention, and even
in these difficult times, money would be diverted to find a cure. This problem
exists today in many of our communities: crowding. This edition of Emergency
Medicine Reports deals with the problem of emergency department (ED) crowd-
ing as a disease, one that causes complications for our patients in the areas of
patient safety and delays in care. Crowding is a complex topic, with a variety of
solutions, but the effects of crowding on our patients can be devastating. If your
ED is crowded, this information can help you decrease the impact on your
patients, or even help you find a solution. If your ED is not crowded, you need to
know this information to keep your ED safe. Crowding starts innocently as single
request to hold a patient until a bed is free or to cover a shortage of inpatient
staff. Later another request is granted, and 1 boarder becomes 2, 2 become 4, etc. 

—Sandra M. Schneider, MD, FACEP, Editor

Definitions
Crowding: A number of metrics are available to measure or identify crowding.

These range from staff perception,1 complex calculations that adjust for acuity and
staffing patterns as well as the number of patients,2-6 and indirect measurements
such as ambulance diversion and the number of patients left without being seen.7

Recently, there has been some consensus around a simple measurement — the
occupancy of the ED.8 Occupancy rates reflect the outcomes of crowding, i.e.,
ambulance diversion and patients who leave without being seen, with moderate
accuracy.  When occupancy is greater than 100%, everyone agrees it is crowded.
The term crowding is preferred, as the term overcrowding implies that crowding
is a normal state. Crowding is caused most often by boarders.

Boarders: Inpatients housed in the ED often are called boarders. While there is
the need for some time between the decision to admit a patient and the transfer
of that patient to the floor, times in excess of 1-2 hours suggest an obstruction of
flow out of the ED (in some countries called access block). Patients housed in the
ED beyond 1-2 hours clearly are boarders. Boarding burden is the number of
hours such patients are housed in the ED. 

Epidemiology
ED crowding is not new. Early in the 1980s, reports out of New York sug-

gested an increase in patients utilizing the ED was causing crowded conditions.9-11

In 1987, the first state-wide conference on crowding was held in New York City.12

This phenomenon was observed in many county hospitals that serve as a safety
net for poor communities. Many projects attempted to redirect “unnecessary vis-
its” from the ED to community health clinics, with some even transporting
patients throughout the day to nearby facilities. Other EDs attempted to redirect
patients by offering only urgent care visits during the day, making non-emergency

Volume 30, Number 3 / January 19, 2009 www.emreports.com

Author: 
Sandra M. Schneider, MD,
FACEP
Professor, Department of
Emergency Medicine, University of
Rochester School of Medicine,
Rochester, NY.

Peer reviewer: 
Steven M. Winograd, MD,
FACEP
Attending Physician, Emergency
Medicine, St. Joseph’s Medical
Center, Yonkers, NY.

Statement of Financial Disclosure
To reveal any potential bias in this publication, and in
accordance with Accreditation Council for Continuing
Medical Education guidelines, we disclose that Dr.
Schneider (author and editor) serves on the editorial
board of Logical Images. Dr. Farel (CME question
reviewer) owns stock in Johnson & Johnson. Dr.
Stapczynski (editor) and Dr. Winograd (peer reviewer)
report no relationships with companies related to the field
of study covered by this CME activity. 



patients wait long hours if they pre-
sented after hours. Most of the
crowding was considered to be caused
by the influx of non-urgent visits from
patients unable or unwilling to access
primary care. 

Beginning in the late 1980s and
into the 1990s, however, crowding
worsened. Crowding was clearly
linked to boarders13 and was occur-
ring in all types of hospitals, including
those with a higher payer mix. In a
national survey, Derlet reported that
more than 90% of ED directors felt
their EDs were crowded.14-15 In 2002,
Schneider, et al. performed a survey
of randomly chosen EDs around the
United States looking at ED occu-
pancy on an average Monday evening
at 7:00 pm local time.16 At that point
in time, the average census was 110%.
More than 20% of the patients in the
EDs were boarders waiting for inpa-
tient beds. Crowding was present in
all types of hospitals — rural, urban,
and suburban, teaching and non-
teaching. At the same time, 11% of
hospitals were on ambulance diver-
sion, a frequent consequence of
crowding that some, but not all, hos-
pitals can utilize. It is estimated that
one-third of EDs are crowded on a
daily basis. Anecdotally, crowding
appears to be getting worse. 

Psychiatric patients also are
boarded. There are a limited number
of psychiatric beds in the United
States, and overflow patients are
boarded in general ED space or in
waiting rooms. Patients, including
children, can wait 24 hours or longer

for an inpatient bed. In a recent sur-
vey of ED directors, 80% boarded
psychiatric patients in their ED.17

About one-third board these patients
for 8-24 hours. The majority of the
emergency departments lack special-
ized facilities for these patients.17

In 2006 the Institute of Medicine
published a series of reports on the
state of emergency care in the United
States.18 This comprehensive docu-
ment highlights the fragile nature of
our emergency care safety net and
makes several recommendations. Most
importantly, the reports call for the
end of the practice of boarding inpa-
tients in the ED. 

Crowding is not limited to the
United States. Although the root
cause may vary, crowding has been
reported around the world includ-
ing Canada, Europe, Asia, and
Australia.19-23 As will be discussed
later, some of these countries have
taken action to decrease or eliminate
crowding. 

Pathophysiology
The Myth of the Unnecessary

Visit. A common misperception is
that crowding today is caused by the
influx of patients using the ED for
primary care. Hospitals and some
consultants pressure the ED to divert
these patients to other (often absent)
resources. Some believe the “cure”
for crowding is simply improving
throughput time for these minor care
patients. While improving throughput
time is a laudable and achievable goal,
it likely will not impact crowding

caused by boarders. A simple calcula-
tion illustrates the faulty thinking. If a
single boarder occupies a bed for 24
hours, the ED will have to improve
throughput time by 30 minutes on 48
treat-and-release patients to make up
for the occupancy of a single boarder.
If the ED has 10 boarders, it would
need to improve throughput times on
480 treat-and-release patients per day.
An easier solution is to move the
boarder(s). 

The Causes of Crowding.
Boarding is the major cause of crowd-
ing. Some EDs have not maximized
their own internal processes. In some
cases this is due to staffing shortages
or inefficient care. In others, ancillary
testing may increase throughput time.
However, these are rare, as most EDs
that experience serious crowding have
already optimized these processes. 

One area of increased concern is the
absence of on-call specialists.
Increasingly, specialists are reluctant
to take emergency call.24 Financially
they not only incur greater malprac-
tice costs, but a late-night response to
the ED may cause them to cancel
office hours or surgical procedures the
following day.25 Further, the emer-
gency patients they see are more liti-
gious and less likely to be insured.
EMTALA no longer requires a spe-
cialist on the hospital staff to provide
emergency services to the ED. 

The major cause of crowding is
boarders; however, the cause of
boarding is complex. There is a gen-
eral shortage of nurses to staff hospi-
tals. When shortages occur, beds are
“browned out” and become unavail-
able for use. This allows the hospital
to maintain a set ratio of RN:bed,
which it believes helps in recruitment
and retention of staff, improves
patient satisfaction scores, and con-
tains the “chaos” of an influx of
patients in the ED. Some hospitals
even go so far as to transfer post-op
or inpatients in need of a critical bed
to the ED when there are no inpa-
tient staff to cover. The shortage of
nurses is predicted to increase in the
next decade. 

In addition to a shortage of floor
nurses, there is a growing shortage of
other support personnel such as radi-
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● Crowding in the emergency depart-
ment is primarily due to the board-
ing of inpatients.

● .Crowding leads to increased mor-
tality, increased morbidity, longer
length of stay, greater cost, delays in
care, decreased patient satisfaction,
and an increased number of patients
who leave without being seen. 

● There are 3 low-cost/high-yield
solutions to crowding:

• Move admitted patients 
boarding in the ED to the 
hallway of inpatient units;

• Discharge inpatients before 
noon;

• Smooth the OR schedule over 
a week to avoid surges of 
complicated elective surgeries 
in the early part of the week.

Executive Summary



ology technicians, physical therapists,
etc. The shortage of primary care
providers is particularly worrisome.
Fewer medical school graduates are
entering primary care and, as the baby
boomer physicians become patients
themselves, the shortage of primary
care physicians will worsen. When
patients lack access to a primary care
physician, they resort to using the
ED. Primary care providers may refer
patients when their practices cannot
accommodate them in a timely man-
ner. 

Demand for services also is increas-
ing. Not only are people living longer,
but the baby boomers are in their
60s, a time when health care utiliza-
tion begins to increase. Other factors
that increase utilization of health serv-
ices include an increase in immigrant
population, entitlement programs,
increased technology, and new proce-
dures such as joint replacement. The
problem of the 47 million Americans
who lack health insurance contributes
to the issue in two ways. First, these
individuals (largely working) may find
access to care particularly difficult.
Few physicians, even those who serve
as a “medical home,” will care long
term for a non-paying patient. Even if
a resource is available, taking a day off
work to keep a doctor’s appointment
may jeopardize a patient’s job.
Secondly, patients without insurance
will delay care or forego treatment
because of cost. Some of these
patients present with advanced dis-
ease, requiring more costly inpatient
treatment. However the increase in
demand for services cannot be blamed
entirely on the uninsured. Two-thirds
of the increase in ED visits between
1996-1997 and 2000-2001 was by
patients with private insurance or
Medicare.26

Supply of hospital beds is decreas-
ing. Hospital closures due to eco-
nomic factors or perceived oversupply
of beds has driven up hospital occu-
pancy rates. Hospital closure has a
double effect on emergency depart-
ments.27 When hospitals close, so do
their emergency departments, and
patients are distributed to the remain-
ing open facilities. Between 1992 and
2003, ED visits rose 27%, while the

number of EDs fell 22%.28 Likewise,
hospital occupancy increases, thereby
decreasing the ability of the ED to
find a bed for its patient. 

Hospital financing plays a particu-
larly critical role. Reimbursement is
quite complex, and a full explanation
is beyond the scope of this paper, but
a few general points are important.
Hospitals often are paid on a DRG
(diagnostic-related group) basis for
each inpatient. A DRG is a flat rate
paid based upon the diagnosis regard-
less of the length of stay, resource uti-
lization, or cost of care. The DRG
system originally was devised for
Medicare, but a large number of
insurance companies have adopted the
process so that most hospitals work as
if all patients are paid by DRG. DRG
payments favor certain types of
patients, particularly those procedu-
rally based such as elective surgical
cases. Hospitals are aware of the profit
or “contribution margin” of each
DRG. When possible, it is financially
beneficial to admit more patients with
diseases that have a high contribution
margin. Patients who are admitted
through the emergency department
tend to have diagnoses with lower
contribution margins.29 Further, when
comparing the cost of care for
patients with the same DRG, those
who are admitted through the ED
have higher cost (i.e., lower contribu-
tion margin) than those admitted
electively.30 Hospitals with a high
occupancy have a financial incentive
to give preference to elective patients,
medical or surgical. Some hospitals
create geographic units to guarantee a
bed is available for patients who have
conditions with high contribution
margins. The consequence of this is
that patients with diagnoses that have
a lower contribution margin back up
in the ED. This, coupled with the fact
that the uninsured and those with
marginal insurance are more likely to
use the ED as their entry point for
admission, makes crowding financially
favorable for some institutions. 

Medicare rules regarding nursing
homes add to this situation. Medicare
will only pay for long-term care if the
patient has been an inpatient for a
period of 3 days. The rule, intended

to demonstrate that a patient has a
significant medical condition, has an
unintended consequence. Many
patients who require long-term care
now are admitted for 3 days simply to
qualify for payment. Incentives, such
as these originally developed by
Medicare, place pressure on inpatient
capacity, and the ED becomes the
“pop-off valve.” 

Complications
There now is extensive literature

suggesting that crowding is a serious
patient safety concern, and it is associ-
ated with increased morbidity and
mortality.31,32 The Joint Commission
reports that roughly 50% of “sentinel
events” occur in the ED.33 Of these,
one-third are directly related to
crowding. There is an increase in the
frequency of adverse events and errors
among patients boarding in the ED.34

Physicians who work in crowded EDs
perceive this increase. In a recent sur-
vey of more than 1000 ED
physicians,35 crowding ranked first in a
list of concerns about patient safety.
(See Table 1.) In a survey of ED physi-
cians in New York State,36 70%
responded that they personally knew
of a patient harmed by crowding; 30%
personally knew of a death directly
related to crowding. 

A secondary analysis of the CRU-
SADE data examined outcomes of
patients with non-STEMI events and
showed that patients who had pro-
longed ED stays were more likely
women, non-white, and less likely to
have HMO or private insurance.37

These patients were less likely to
receive the recommended treatment
for their conditions. They also were
more likely (OR 1.23) to have a
recurrent MI during the study period.
In another study focused on cardiac
care, the complication rate among
patients with acute coronary syn-
drome (death, cardiac arrest, heart
failure, recurrent MI, dysrhythmias,
hypotension) was increased (6% vs
3%) by crowding.38

Delays in Care. Crowding leads to
increased wait time to be seen. In the
past decade, ED wait times have
increased 33%.39 The CDC recently
reported more than 10% of patients
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identified at triage as critical waited
more than 1 hour to see a physician.40

Crowding often leads to back up in
triage as beds are not immediately
available for newly arriving patients.
Such delays may negatively impact the
EMS system as turnaround time in
the ED increases, and fewer ambu-
lances are available for new calls. The
literature documents an increase in
transport time for chest pain patients
(even though on-scene time was
lower) during times of ED crowd-
ing.41 Such delays obviously are criti-
cal in patients with acute infarction.
Once in the hospital, crowding is
associated with prolonged time to fib-
rinolytic therapy in patients with
STEMI.42

Crowding causes patients to suffer
longer with pain.43 Crowding at >
120% capacity was associated with less
documentation of pain scores and
longer waits for pain medication in
one study of elders with hip frac-
tures.44 Pines, et al, looked at delays
in receiving pain medication for any
condition.45 In his study, when occu-
pancy was highest, patients were 3.4
times more likely to wait more than 1
hour for medication compared to low
occupancy times. 

Crowding also is associated with
delays in antibiotic administration in

patients with pneumonia.46 Time to
antibiotic administration is considered
a quality indicator for hospitals. 

Patients who wait for long hours to
be seen are more likely to leave before
receiving care (left without being
seen).47-49 In addition, there is some
suggestion that many patients take
one look at a crowded ED and choose
to leave before even registering.50 This
may explain why some EDs see a
decrease in ambulatory patients when
they are crowded and on ambulance
diversion. Patients who choose to
leave without being seen often have
significant conditions, and delays in
care for these patients can be seri-
ous.51 It has been reported that 46-
49% of those who left without being
seen had a condition that required
prompt medical attention.52,53 In a
more recent study, only 1 of 19
patients who left the ED improved
without further care, and 1 week
later, 42% of patients were still experi-
encing the problem that brought
them to the ED.54 Not surprisingly,
this study also showed that long waits
were associated with decreased patient
satisfaction. 

Cost of Care. An interesting set of
literature suggests that boarding a
patient increases the length of stay by
roughly 1 day.55-57 An interesting veri-
fication of this data came from Innes,
et al. who studied the effects on
length of stay when boarding was
eliminated at their institution.
Interestingly, their length of stay fell
by 1.0 days.58 Dolcourt, et al. showed
a dramatic increase in length of stay
(and cost) in 2 subsets of patients
boarded in the ED.59 Patients with
congestive heart failure who stayed in
the ED fewer than 8 hours had a
length of stay of 5.3 days compared
to 8.5 days for those who stayed more
than 8 hours. The average charge was
$23,572 compared to $39,345. In
patients with altered mental status,
length of stay was 4.8 days when the
ED length of stay was fewer than 8
hours, compared to 6.8 days when
the ED length of stay was more than
8 hours. Costs rose from an average
of $20,215 to $40,725. 

Costs to the larger health care sys-
tem have been reported as well. When

EMS times are prolonged because of
ambulance diversion or longer waits at
the hospital for beds, more staff and
equipment are required to meet com-
munity need.60-61 This was reported to
be about $1 million per year in one
community.62

Elderly patients may be particularly
vulnerable to boarding. Delirium in
elders is known to increase in noisy,
chaotic environments and where clear
day and night signaling is lost. It is
not surprising, then, that elder
patients boarded in the ED for more
than 4 hours were 4 times more likely
to be discharged to a nursing home
than those who received an inpatient
bed more quickly.63

Perception of Care. Patient satis-
faction is correlated to wait times. As
wait times increase, satisfaction
decreases.12 Further, it has been
reported that the number of lawsuits
filed against emergency physicians
increases by a factor of 5 when wait
times are greater than 30 minutes.12

Increased Mortality. The literature
supports the emergency physician’s
perception that crowding is associated
with increased mortality. Critically ill
patients who were boarded in the ED
had a higher mortality rate at 10 days
(odds ratio 1.34).64 A similar study in
the United States showed that
patients boarded in the ED had a
higher mortality while in the ICU
(10.7% vs 8.4%) and during the entire
hospital stay (17.4% vs 12.9%).65

These numbers suggest that if crowd-
ing were eliminated from the ED,
deaths would be reduced from 100 to
between 75-83. In comparison, the
predicted decrease in death from
administering antibiotics within 4
hours for pneumonia results in a
reduction from 100 to only 93.12

A vivid example of this increase in
mortality was reported recently in the
news. A patient waiting for 24 hours
for a bed in a psychiatric inpatient
facility was seen collapse and die on
video. The cause of death is reported
to be a pulmonary embolism.66

Crowding in EDs often leads to long
waits to be seen. Deaths in emergency
departments have been reported
throughout this country and in
Canada. While individual staff mem-
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The most important factors influencing
patient safety according to a survey of
emergency physicians.35 Factors are
listed in order of increasing importance.

• Timeout procedures 
• MD order entry 
• Ambulance diversion 
• Medication errors 
• Antibiotics for pneumonia
• Handwashing 
• Interpreters
• Low acuity patients
• Shift handoffs
• Aspirin for MIs
• IT data sharing
• Lab/x-ray times
• Nursing shortage 
• Availability of consultants 
• Inpatient crowding 

Table 1: Factors Influencing
Patient Safety



bers have been disciplined for these
occurrences, clearly the root cause is
the boarding of inpatients and crowd-
ing of the ED. 

Solutions (Treatment)
Finding solutions to complex prob-

lems such as crowding and boarding
is not easy. But solutions are available.
Recently, the American College of
Emergency Physicians convened a task
force to discuss some solutions to the
problem of boarding (and, therefore,
crowding). The task force was com-
prised of physicians who had studied
the effects of crowding, those who
had worked to create solutions, and
those who had a knowledge of hospi-
tal finance. All were practicing physi-
cians who had experienced crowding
at some time in their career. This sec-
tion will review the recent Boarding
Task Force12 with solutions that are
low cost/high yield, those that are
more costly, and those that are low
yield. In addition it will review the
experience of the United Kingdom,
which chose a regulatory solution to
the problem of crowding. 

Low Cost/High Yield. The solu-
tions below are proven to decrease or
eliminate boarding, improve through-
put and consequently are associated
with decreased costs, mortality, and
morbidity. Although they are low
cost, they are not always easy to enact
as they involve culture change within
the organization, often by individuals
not directly affected by boarding. The
first step to implementation of any of
these is organizational recognition
that boarding is harmful and that the
core reason for crowding is external
to the ED. While the ED needs to be
part of the process of change, greater
change must come from outside.
Strong institutional leadership con-
cerned about patient safety is essential
to success. 

Full Capacity Protocol. Perhaps the
most simplistic approach is to move
the boarded patients upstairs. The
basic premise is that patients can wait
in the hall of an inpatient floor as well
as in the hall of the ED. This
approach is credited to Peter
Viccellio, and details can be found on
his website www.hospitalovercrowd-

ing.com. In 2000, then New York
State Commissioner of Health
Antonia Novello issued a directive
encouraging hospitals to use solariums
and hallway beds on inpatient floors
for boarders.67 Initially, each floor cre-
ates a hallway spot on that floor for a
patient. Once the ED becomes
crowded, patients are screened against
agreed upon criteria and then are
transferred to the floor. When the
boarded patients are distributed
around the hospital, each unit gets
only 1 additional patient. This frees
the ED staff to concentrate on the
new arrivals and unstable patients. 

Several hospitals have adopted the
full capacity protocol. In some, the
ED must meet a critical number of
boarders before the protocol is used.
In more successful programs, boarders
are immediately moved out of the ED
to the floor hallway. 

There are some interesting conse-
quences of this approach. First, it has
been observed that boarded patients
wait for shorter periods for their beds
to become ready. Clearly, the burden
of having an additional patient in the
hall seems to facilitate the process of
getting the bed ready. Patients seem
to tolerate being in the hall of the
floor. When surveyed, patients actu-
ally prefer being boarded in the hall
of the inpatient floor to the ED.68

Boarding in the inpatient hall has
been shown to be safe. Patients
boarded in an inpatient hallway had a
decreased in-hospital mortality com-
pared to those admitted to a standard
bed (1.1% vs 2.6%).69 “Bounce ups”
to the ICU from the floor were less
likely to occur.69 The number of
adverse events, cost, and hospital
length of stay decreased. 

Early Discharge. Several studies now
have demonstrated that when patients
are discharged from the hospital early
(before noon), throughput in the ED
improves. Patients present to the ED
in greater numbers in the afternoon
and evening. This is the same time the
ORs begin to transfer their patients to
inpatient beds. If discharged patients
fail to leave, beds are not ready for
the newly admitted patients. Hospital
occupancy often is reported as the
number of patients in the hospital at

midnight. If discharges do not leave
in a timely manner, occupancy at
noon can be as much as 20% higher
than at midnight. Getting discharges
out by noon can be difficult. The
process requires a change in culture
and cooperation among physicians,
social workers, nurses, nursing homes,
pharmacy, physical therapy, and
housekeeping. It may be necessary to
change the time of physician round-
ing, housestaff conference, and the
expectations of patients’ families. 

Smoothing the Schedule. Many EDs
experience crowding in mid-week,
even though their own volume is flat
or increases on the weekend. Surgical
admissions are coordinated around
the operating room (OR), which typi-
cally has a Monday through Friday
schedule. In addition, other support
services such as physical therapy,
occupational therapy, and, in some
places, social work also are limited on
the weekends. Nursing homes in most
areas only accept new patients on
weekdays. Therefore, surgeons often
admit their most complex cases early
in the week so that patients can bene-
fit from 4-5 days of services. By
bunching their most difficult patients
early in the week, more beds and
resources are utilized on these days
than on the weekends. In contrast,
the number of patients admitted from
the ED shows little variation. 

There are several ways to smooth
the OR schedule. In some cases it is a
matter of shifting the operating days
of particular surgeons. Adding sup-
port services and, in some cases, OR
time on Saturday has been shown to
improve capacity. 

Costly or Low-Yield Solutions.
Bedside Registration. When there is a
large volume of patients in the ED,
there may be delays in care while
patients wait for registration.
Theoretically, if patients are placed
directly into a bed, bypassing triage
and registration, length of stay can be
decreased. There are some problems
with this approach. More clerical
workers are needed to register
patients at the bedside. As most labo-
ratory and radiology systems require
system registration, their systems must
be bypassed to prevent the patient
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from waiting again for registration.
Some patients with minor complaints
may be discharged before registration
occurs. Bedside registration only
works if there are empty beds avail-
able in the ED.

Fast Track. When there are substan-
tial numbers of non-urgent patients
seen in an ED, it is possible to set up
a separate area to move these patients
through more quickly. While this
helps throughput times and may
increase patient satisfaction, duplicate
staff and equipment are needed to set
up a separate area. Particular care
must be used when the area is staffed
by less-experienced providers. Triage
is not always perfect, and many
patients with serious illnesses/injuries
initially look benign. Not as obvious is
the psychological effect of partition-
ing off an area of the ED. Creating
silos makes it hard to develop team-
work and fairness across the ED and
can have negative effects on morale
and patient flow. 

Observation Units. Adding capacity
is a clear solution to boarding. If
admitted patients had somewhere to
go, they would not be in the ED.
Adding capacity can be expensive.
Further, many large hospitals have
created geographic units (Pediatrics,
Cardiology, Orthopedics, etc.). Such
units actually decrease throughput
and capacity as patients must wait
until the “right” bed opens up.
Observation level of care is reim-
bursed by Medicare and many insur-
ance companies for patients who
require up to 23 hour of care. Chest
pain patients are an obvious example.
Many of these patients are self-suffi-
cient and require little nursing care.
While an inpatient RN: patient ratio
may be 1:4, nurses staffing an obser-
vation unit may be able to handle
more patients (1:6). Chest pain units
have been successful in many parts of
this country, often staffed by mid-
level providers (nurse practitioners
and physician assistants) using proto-
cols. However, observation units, par-
ticularly those run by emergency
medicine, can care for a variety of
patients including hyperemesis, con-
cussion, low-acuity trauma, fractures,
dehydration, and congestive heart fail-

ure. Some units accept short-stay,
low-acuity patients who qualify for
inpatient admission. Observation units
add capacity but may require addi-
tional (and costly) staff and construc-
tion. 

The effect of adding capacity can be
substantial. Dick, et al., showed a dra-
matic reduction in ambulance diver-
sion from 290 hours per month to
126 hours per month after the open-
ing of a 24-bed unit.70 A similar
approach was used by Kelen, where
he established an acute care unit dis-
tinct from the ED and staffed by ED
attendings.71 He observed a decrease
in ambulance diversion and patients
who left without being seen of 50% .

Physician at Triage. Theoretically, a
physician at triage can screen, treat,
and discharge very low acuity patients
and, for more complex patients, can
initiate the workup when there is no
immediate bed available in the ED.
Depending on the number of these
very minor patients, this can a viable
option for large departments. If there
are enough very minor patients to
occupy a physician during the hours
of coverage, it can be cost effective.
Many patients like the rapid service,
although some complain that they are
charged for a visit without using a
room. A physician at triage can be
effective at initiating workups and
assisting in screening patients who
must be treated promptly. Electro-
cardiograms performed in triage can
identify patients who need monitor-
ing.72 For most EDs, the physician in
triage is redundant and costly. 

EMTALA requires that all patients
with an emergency condition be seen
regardless of their ability to pay.
Several departments now perform a
medical screening examination using
the physician at the triage area. When
it is determined that a patient does
not have an emergency medical condi-
tion, the patient must show insurance,
pay prior to service, or he is referred
out of the ED. While there is no legal
obligation to care for a non-emer-
gency patient, referral out of the ED
should be considered only when alter-
nate resources are available. While
deferring care may be financially
attractive to some hospitals, the litera-

ture suggests that diverting non-
emergencies does little to decrease
crowding.73 Despite the data, many
public hospitals are utilizing deferral
of care.74

Delay Elective Surgeries. Most disas-
ter plans call for elective surgeries to
be cancelled. A crowded emergency
department has been compared to a
disaster. Of course in some areas, a
disaster situation occurs daily.
Cancelling elective surgical cases can
provide capacity but is costly. As
explained above, elective surgical cases
provide greater contribution margin
than emergency patients. 

Increasing Patient Flow. In addition
to the items listed above, Table 2 lists
process changes that can facilitate
throughput in the ED itself. Some of
these require additional resources and
others require cooperation between
the various services. Table 3 lists
process changes that can facilitate flow
within the hospital. Individually these
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Not all of these are successful in all
departments. Some are very costly
even if they are effective. 

• Bedside registration
• Bypass triage when a bed is 

available
• Fast track
• Minimize silos in the department
• Observation medicine
• Establish clear turnaround times for 

ED processes
• Adjust staff to volume
• Scribes
• Decrease turnaround time for 

ancillary services
• Close the waiting room 
• Use protocols and order sets
• Electronic medical records (use with 

scribes)
• Establish response time for 

consultants
• Triage protocols (advanced triage)
• Physician at triage
• Establish individual turnaround times 

for physicians
• Defer care from the ED
• Flex staff (swat teams)

Table 2: Process Changes
within the ED that May
Improve Flow



may be low yield in terms of saving
bed space. However where there are
serious flow problems, the additive
effect of both ED process changes
and hospital process changes can
relieve some ED crowding. 

Redistributing EMS Patients.
During a time of great overcrowding,
physicians manned the EMS medic
phone in a community and directed
patients to the most appropriate and
available hospital.75 During this proj-
ect, 14% of patients were redirected.
However, ambulance diversion was
reduced by 61% community wide.
The physicians kept in constant con-
tact with all the EDs in the commu-
nity. At times when a particular ED
was overwhelmed with admitted

patients, it still had capacity to see
minor care. Conversely, when another
ED was overwhelmed with minor care
patients, the hospital still may have
had capacity for a stable admission.
Although the program was successful
in managing patients, the cost of
24/7 physicians was prohibitive.
However, this program is part of the
disaster plan. 

Ineffective Solutions. Enlarging
the ED. Taken in isolation, expanding
the ED can simply increase the capac-
ity to house inpatients. With less pres-
sure on the system, there is less need
to improve flow, and it actually may
worsen hospital length of stay. Adding
an observation unit is different than
simply adding capacity to the ED as
observation units are very flow con-
scious (especially if run by emergency
physicians used to discharging patients
24/7). 

Nursing Ratios. California has cre-
ated a fixed RN:patient ratio of 1:4 in
the hospital and now in the ED. This
legislation not only hampers the abil-
ity of California hospitals to institute
the full capacity protocol but may
compromise care in the ED. When
there are more patients than the ratio
permits, and no more nurses, patients
are placed in the hallway with no
direct nursing observation or are left
in the waiting room.76

Discharge Units. A proven strategy
to relieve crowding is to assure inpa-
tients are discharged early. Creating
an area where patients wait for dis-
charge, therefore, should be effective.
However, only a few hospitals have
found this to be true. In most places,
staff are reluctant to move a patient
who will be discharged “very soon,”
and without the pressure of a hallway
patient, do not feel the urgency to do
so. 

Ambulance Diversion. When the ED
has too many patients, one of the few
options available is to turn off the
entrance and divert patients to
another hospital. The negative aspects
of ambulance diversion are many.
Until we have good communication
of electronic medical records, vital
information may be missing when the
patient is taken to a “new” hospital.
Continuity with the primary care

physician can be compromised. There
may be longer transport times. Finally,
many areas of the country suffer from
diversion fatigue, and ambulances
simply continue to bring in patients
regardless of diversion status. While
ambulance diversion is unsafe, it is
often the only sense of control the
ED staff has over the influx of
patients. It should be regarded as a
signal that the ED itself is danger-
ously crowded. Going on diversion
should initiate a hospital-wide
response to increase resources in the
ED to care for the excess number of
patients while expanding capacity in
the hospital. 

The British Answer 
to Crowding

Several years ago, England had sim-
ilar crowding issues to the United
States. Recognizing the patient safety
concerns related to crowding, in 2003
the United Kingdom adopted a series
of fines and rewards for reducing wait
times in the ED. Known as the four-
hour rule, the regulation requires hos-
pitals to meet the goal of processing
98% of patients through the ED
(A&E) within 4 hours. Time is meas-
ured from registration to admission,
discharge, or transfer. Although there
have been some reports of reporting
errors and an increase in short-stay
admissions, nonetheless the vast
majority of hospitals have met this
rule. Recently in Canada, the British
Columbia Medical Association has
recommended that length of stay in
the ED be no longer than 6 hours
and that all admitted patients be
transferred to an inpatient area within
2 hours following the decision to
admit.77

Efforts in the 
United States

The Joint Commission is a volun-
tary, not-for-profit organization with a
mission “to continuously improve the
safety and quality of care provided to
the public through the provision of
health care accreditation and related
services that support performance
improvement in health care organiza-
tions.”78 Several years ago, it consid-
ered a standard similar to the British
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Not all of these are successful in all
departments. Some are very costly
even if they are effective.

• Understand crowding is a hospital 
problem

• Match resources to the need 
(increase weekend and evening 
coverage)

• Establish a 24/7 operation
• Smooth OR and elective admissions 

throughout the week
• Facilitate nursing reports
• Early discharge of patients
• Inpatient management by hospitalists 

with incentives to decrease length 
of stay

• ICU management by intensivists with 
incentives to decrease length of 
stay

• Full capacity protocol – relocate 
boarders to the hallway of 
inpatient floors

• Hire a “bed czar” 
• Express admission unit – short-stay 

unit
• Generic admission order set initiated 

in the ED
• Hospital-wide protocols for capacity 

issues
• Alert system and action plan when 

overcapacity occurs
• Cancel elective admissions

Table 3: Hospital-wide
Processes that May Improve
Flow



program discussed above that limited
the time a patient could board in the
ED. The current standard introduced
in 2005 requires that hospital leader-
ship “develop and implement plans
that evaluate patient flow.”79

Beginning with January 2008, survey-
ors are identifying problems with
patient flow. The Joint Commission
recognizes in its standard that
“[t]reatment delays, medical errors
and unsafe practices thrive during
times of patient congestion and can
contribute to sentinel events.”

The Robert Wood Johnson
Foundation funded a series of national
projects to identify solutions to ED
crowding. Their program Urgent
Matters (www.urgentmatters.org)
awarded 10 grants to diverse institu-
tions. Solutions ranged from creating
a “bed czar,” a dedicated discharge
nurse, early discharge of patients,
smoothing the OR schedule, and cre-
ation of a community-wide diversion
protocol. While these solutions are
diverse, they all involve hospital-wide
initiatives and the understanding that
crowding is a symptom of hospital
issues. 

CMS is creating a pay-for-perform-
ance program in which hospitals and
physicians are rewarded financially for
providing quality care as established
by quality standards. Similar measures
are publicly reported and used by
insurance companies to reward quality
care. Early measures for emergency
medicine included aspirin therapy for
myocardial infarction and antibiotics
within 4 hours for pneumonia. Several
measurements of throughput times
and boarding have been suggested
but have yet to be implemented. 

The Residency Review Committee
for Emergency Medicine oversees the
quality of resident education. Their
guidelines for programs include the
number of procedures each resident
should perform, appropriate number
of scholarly publications for faculty,
and throughput measures for ED
patients. Crowded EDs have been
shown to have a negative effect on
resident education.80 Although it may
prepare them for the “real world,”
crowding decreases the number of
patients residents treat. There also is

concern that residents will accept
crowded conditions as the norm.
“Normalization of deviance” was first
used to describe the cause of the
space shuttle disaster. It was long
known that the O ring on the space
shuttle performed poorly at low tem-
peratures, but there was no immediate
solution to the problem. Over time,
the defect was minimized and ignored
until January 28, 1986 when the
Challenger exploded. 

The American College of
Emergency Physicians has adopted
crowding as one of its priority objec-
tives. Members have lobbied, testified
before Congress, and even taken their
concern to the public to end the prac-
tice of boarding. It will re-introduce
the Access to Emergency Care Act in
the 2009 Congress. The Access to
Emergency Care Act calls for: a bipar-
tisan commission to examine factors
such as crowding and on-call short-
ages that affect the delivery of emer-
gency care; additional payment to all
physicians who deliver EMTALA-
related care; and CMS to undertake a
study of boarding and develop stan-
dards and incentives to alleviate this
problem.81

Several states have proposed legisla-
tion to eliminate the practice of
boarding. Some of the laws submitted
at the state level can be found in the
advocacy section of the ACEP web
site at www.acep.org. 

Prognosis
Without change in our health care

system, boarding will undoubtedly
grow worse with time. As the baby
boomers age, as hospitals close, pres-
sure on the system will worsen. The
crisis in our emergency departments is
really just a symptom of the crisis in
our hospitals and in the system at
large. In fact, some have referred to
the ED as the canary in the mineshaft
of health care. 

As pointed out, crowding is a seri-
ous disease that affects our patients in
the ED. It is also a disease that affects
our community with increased cost
for EMS and medical services. There
is legitimate concern that crowding
may hamper our ability to respond to
a disaster. Short, single-point disasters

such as an explosion or fire may over-
load a crowded ED, but history has
shown that even crowded EDs can
respond in a time limited crisis. Of
much greater concern is a more pro-
tracted disaster such as avian flu. 

Finally, the effect of crowding even-
tually will take its toll on the specialty
of emergency medicine. ED nurses are
already scarce in some communities.
Vacancy rates in the ED are the high-
est of all units in many hospitals.
Emergency nurses often feel the
effects of crowding more than other
providers in the ED. Medical students
exposed to crowded conditions in the
teaching hospitals have difficulty deal-
ing with chaos and choose residencies
with more controlled environments. 

Without change, emergency medi-
cine will become an unpopular spe-
cialty, and our patients will be cared
for in an unsafe environment. ED
staff, particularly nurses and physi-
cians, will be blamed for errors caused
by the system. Until the hospitals,
government, and the community at
large see the need the change, crowd-
ing will continue. On the local level,
crowding is a symptom of a dysfunc-
tional hospital. On the national level,
it is a symptom of a broken health
care system. 
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21.The major cause of crowding in U.S. emer-

gency departments is: 
A. unnecessary visits.
B. nursing shortages.
C. boarding of inpatients. 
D. inefficient processes in the ED. 

22.Crowding causes: 
A. delays in care.
B. increased mortality.
C. increased need for nursing home after

discharge.
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24.The United Kingdom has improved the
crowding in its EDs by: 
A. educating physicians on efficient prac-

tice.
B. fining hospitals that keep patients in the

ED more than 4 hours.

C. building more urgent care centers.
D. using nurse practitioners in the ED.

25.Observation units have been demonstrated
to decrease crowding. Their major disadvan-
tage is: 
A. cost.
B. patient satisfaction.
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26.Some of the effects of the full capacity pro-
tocol (moving inpatients into inpatient hall-
ways) are: 
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28.Hospitals may tolerate crowding in their
EDs because:
A. there is a financial advantage for some
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C. keeping boarders in the ED reduces
adverse events.

D. all of the above.

29.Patients who leave without being seen:

A. generally have no acute emergency.
B. find medical elsewhere.
C. often forego medical care.
D. go to another ED. 

30.Boarding of inpatients in the ED: 
A. reduces length of stay.
B. decreases adverse events.
C. reduces cost of care.
D. increases mortality rates in critically ill

patients. 
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Emergency
Department

Crowding

RAPID ACCESS MANAGEMENT GUIDELINESExclusive to our subscribers

The most important factors influencing
patient safety according to a survey of
emergency physicians.35 Factors are
listed in order of increasing importance.

• Timeout procedures 
• MD order entry 
• Ambulance diversion 
• Medication errors 
• Antibiotics for pneumonia
• Handwashing 
• Interpreters
• Low acuity patients
• Shift handoffs
• Aspirin for MIs
• IT data sharing
• Lab/x-ray times
• Nursing shortage 
• Availability of consultants 
• Inpatient crowding 

Factors Influencing Patient
Safety

Not all of these are successful in all
departments. Some are very costly
even if they are effective. 

• Bedside registration
• Bypass triage when a bed is 

available
• Fast track
• Minimize silos in the department
• Observation medicine
• Establish clear turnaround times for 

ED processes
• Adjust staff to volume
• Scribes
• Decrease turnaround time for 

ancillary services
• Close the waiting room 
• Use protocols and order sets
• Electronic medical records (use with 

scribes)
• Establish response time for 

consultants
• Triage protocols (advanced triage)
• Physician at triage
• Establish individual turnaround times 

for physicians
• Defer care from the ED
• Flex staff (swat teams)

Process Changes within the
ED that May Improve Flow

Not all of these are successful in all
departments. Some are very costly
even if they are effective.

• Understand crowding is a hospital 
problem

• Match resources to the need 
(increase weekend and evening 
coverage)

• Establish a 24/7 operation
• Smooth OR and elective admissions 

throughout the week
• Facilitate nursing reports
• Early discharge of patients
• Inpatient management by hospitalists 

with incentives to decrease length 
of stay

• ICU management by intensivists with 
incentives to decrease length of 
stay

• Full capacity protocol – relocate 
boarders to the hallway of 
inpatient floors

• Hire a “bed czar” 
• Express admission unit – short-stay 

unit
• Generic admission order set initiated 

in the ED
• Hospital-wide protocols for capacity 

issues
• Alert system and action plan when 

overcapacity occurs
• Cancel elective admissions

Hospital-wide Processes that
May Improve Flow

Supplement to Emergency Medicine Reports, January 19, 2009: “Emergency Department Crowding.” Author:
Sandra M. Schneider, MD, FACEP, Professor, Department of Emergency Medicine, University of Rochester
School of Medicine, Rochester, NY.
Emergency Medicine Reports’ “Rapid Access Guidelines.” Copyright © 2009 AHC Media LLC, Atlanta, GA.
Editors: Sandra M. Schneider, MD, FACEP, and J. Stephan Stapczynski, MD. Associate Publisher: Russ
Underwood. Specialty Editor: Shelly Morrow Mark. For customer service, call: 1-800-688-2421. This is an
educational publication designed to present scientific information and opinion to health care professionals. It does
not provide advice regarding medical diagnosis or treatment for any individual case. Not intended for use by the
layman.
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Bowel obstruction
CT imaging of, 1:10, Insertf
in older patients, 20:239-240

Bradycardia, 23:279
Brain rest, 26:319
Branch retinal vein occlusion (BRVO),

17:200
Brittle stars, 24:291-292
Bronchodilators, 9:114-115
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Brucellosis
fever patterns, 22:262
incubation period, 14:160t
as infectious disease, 15:173-174
as travel-related disease, 14:160t, 163t,
165, 15:171t

BRVO. See Branch retinal vein occlusion
Buboes, 15:175
Bullrout, 24:296
Bupivacaine

for migraine headache, 12:139
for stingray injuries, 24:295
for venomous fish envenomation,
24:296

Burkholderia cepacia, 9:112, 112t
Burns

airbag burns, 21:257
chemical, 17:204, 21:249-258
ocular, 17:204, 21:257-258

Butorphanol, 12:139t
Butterfly cod, 24:296
Butyrophenones, 16:193t
Bystander CPR, 11:123, 124t

C
CAA. See Cerebral amyloid angiopathy
Cadexomer iodine (Iodosorb®), 9:104
Calcium, 5:57
Calcium channel blockers, 6:65t
Calcium gluconate

for hydrofluoric acid burns, 21:254
for magnesium toxicity, 4:40t

Calcium oxide, 21:255
Campylobacter, 14:160t
Campylobacter jejuni

in Guillain-Barré syndrome, 6:63
in traveler’s diarrhea, 22:264

Canadian CT head rule (CCHR), 26:317,
317t

Cantharides, 21:256
Capillary perfusion pressure, 9:99
Carbolic acid (phenol), 21:252
Carboplatin, 2:17t
Cardiac activity, fetal, 3:27, 27f
Cardiac arrest

out-of-hospital, 11:122
post-cardiac arrest care, 11:128-129
post-cardiac arrest continuum of care,
11:129
ventricular fibrillation, 11:122, 123f

Cardiac care, 11:121-129
Cardiac disease, 9:112-113
Cardiac injury, blunt (BCI), 25:308
Cardiac neoplasms, 23:275t
Cardiac stress testing, 19:221-230, 223t

pretest preparation, 19:225-226
recommendations for, 19:223, 224t
sample protocol for, 19:Insertf

Cardiac troponin I (cTnI) test, 8:93

Cardiocerebral Resuscitation (CCR),
11:124

Cardiomyopathy, 23:275t
Cardiopulmonary resuscitation (CPR)

AHA Advisory Statement for
Compression Only CPR, 11:123, 124t
AHA guidelines for, 11:127
bystander, 11:123
common mistakes, 11:125t
compression-only, 11:123, 124t
hemodynamically significant compo-
nents of, 11:124-126, 125t
importance of, 11:123-124
mechanical, 11:127
monitoring, 11:127, 128t
National Registry of Cardiopulmonary
Resuscitation (NRCPR), 11:127
physiology of, 11:122
professional, 11:123-124
rescuer fatigue during, 11:126-127

Cardiovascular drugs
ADEs in elderly, S08178:4
that can exacerbate myasthenia gravis,
6:65t

Carpal tunnel syndrome, 6:67-68
autonomic dysfunction in, 6:67
clinical management of, 6:67-68
diagnosis of, 6:67
diagnostic testing for, 6:67
epidemiology of, 6:67
motor deficits in, 6:67
pathophysiology of, 6:67
reflexes in, 6:67
sensory deficits in, 6:67

Caustics
household products, 21:250-251, 253t
that cause chemical burns, 21:250-251,
252t

CCHR. See Canadian CT head rule
CCR. See Cardiocerebral Resuscitation
CECT. See Contrast-enhanced computed

tomography
Cefepime, 9:115t
Ceftazidime, 9:115t
Ceftin (cefuroxime), 17:205
Ceftriaxone

for chancroid, 15:176
for leptospirosis, 15:170
for meningococcal disease, 15:172
for syphilis, 15:177
for urethritis, 15:176

Cefuroxime (Ceftin, Zinacef), 17:205
Cellulitis, orbital, 17:205
Centers for Disease Control and

Prevention (CDC), 14:165t, 26:315,
319

Central America, 14:161t, 162t, 164-165
Central retinal artery occlusion

(CRAO), 17:198-199
Central retinal branch occlusion

(CRBO), 17:199
Central retinal vein occlusion (CRVO),

17:199-200
Cephalosporins, 2:17t
Cerebral amyloid angiopathy (CAA),

13:146, 148
Cerebral malaria, 22:268
Cerebrovascular accident (CVA), 17:201
CF. See Cystic fibrosis
Chagas’ disease

physical signs of, 22:262
travel-related disease, 14:161t, 164

Chancroid
differential diagnosis of, 15:176t
sexually transmitted, 15:176

Charcot’s triad, 20:237
Chemical burns, 21:249-258

airbag burns, 21:257
case report, 21:249-250
caustics that cause, 21:250-251, 252t
factors resulting in, 21:250-251, 251t
general approach to, 21:251
iatrogenic, 21:258
Jelenko classification of chemicals that
cause, 21:251, 253t
ocular, 21:257-258
pathophysiology of, 21:250-251

skin exposure reduction paste against
chemical war agents (SERPACWA),
21:256
systemic toxicity, 21:258
visual loss due to, 17:204

Chemotherapy, 2:17t
Chest compression, 11:123, 124t
Chest compression depth, 11:125, 125t
Chest compression rate, 11:125, 125t
Chest fractures, 8:90
Chest imaging

indications for CT, 8:92-93, 9:113
indications for radiography, 9:113
radiography, 25:306, 307f
ultrasound, 8:92

Chest pain, 16:188
Chest physiotherapy, 9:114
Chest recoil, 11:125-126, 125t
Chest trauma

blunt trauma, 25:306-308
in children, 8:88
driveway backover injuries, 8:88
gun shot wounds, 8:87, 89, 89f, 90f
injuries in, 8:88-91
pediatric, 8:85-93, 87t
penetrating stingray injuries, 24:295
pulmonary injuries, 8:88-90, 89f

Chest tubes, 8:87, 88t
Chibroxin (norfloxacin), 17:205
Chikungunya

fever patterns, 22:262
incubation period, 14:160t

Children
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ADRs in, S08178:4
blunt cardiac injuries in, 8:90
chest fractures in, 8:90
pediatric chest trauma, 8:85-93
pediatric trauma, 8:86, 87t

Chlamydia pneumoniae, 22:268
Chlamydia trachomatis, 22:264
Chloramphenicol, 15:172
Chloroacetophenone, 21:257
Chlorobenzylidenemalonitrile, 21:257
Chloroquine (Aralen)

mental status changes with, 22:269
and myasthenia gravis, 6:65t

Chlorothiazide, 2:17t
Chlorpromazine

guidelines for choosing, 16:191
for nausea and vomiting, 16:185
for severe and ultra-severe migraine
attacks, 12:139t
and thrombocytopenia, 2:17t

Cholecystitis, acute, 1:5, 5f, 20:235t, 237
Cholera, 14:162, 163, 164-165, 22:263t
Choriocarcinoma, 3:30
Chromic acid, 21:252-253
Chronic essential hypertension, 4:39
Chronic sinopulmonary disease, 9:112t
Chronic wound care, 9:102f

adjunctive treatments for, 9:105
ancillary testing and referrals, 9:101-102
autolytic debridement, 9:104
basics of, 9:97-106
bioburden control, 9:104
biological debridement, 9:104
common organisms in, 9:104t, 105
costs of, 9:97
debridement, 9:103
enzymatic debridement, 9:103
mechanical debridement, 9:104
organized approach to, 9:100-102
pathophysiology of, 9:98-99
peri-wound protection, 9:103
physical exam, 9:100
preventing recurrence, 9:105-106
primary therapy, 9:102-103
secondary goals, 9:104-105
slough control, 9:103
stages of healing, 9:103
surgical debridement, 9:103
systemic therapy for, 9:104-105
topical therapy for, 9:103-104
wound growth stimulation, 9:104

Cigarette smoking, 13:146
Ciloxan (ciprofloxacin), 17:205
Cimetidine, 2:17t
Cinchonism, 17:200
Ciprofloxacin (Ciloxan)

for chancroid, 15:176
for corneal abrasions, 17:205
for marine injuries, 24:287
for meningococcal disease, 15:172

for pulmonary exacerbations in CF,
9:115t
resistance to, 9:112t
for stingray injuries, 24:295
for traveler’s diarrhea, 22:265
for venomous fish wounds, 24:296

Circulatory management, 8:91-92
Circus movement tachycardia, 23:277t
Cisplatin, 2:18
Clavicular fractures, 8:90
Cleansing, wound, 9:103
Clindamycin (Cleocin)

for babesiosis, 15:175
and myasthenia gravis, 6:65t
for orbital cellulitis, 17:205

Clopidogrel, 2:17t
Clostridium botulinum, 6:65
Clostridium difficile, 18:211
Clostridium tetani, 24:286
Cnidaria, 24:290
Coagulopathy

in amniotic fluid embolus, 4:41
and concussion, 26:320

Coal tar, 21:255
Coarctation of the aorta, 7:79
Coccidioidomycosis, 22:268
Coelenterates (phylum Cnidaria),

24:290-291
envenomation by, 24:291
venom apparatus, 24:290-291

Cognitive screening, 26:318
Cold packs/hot packs, 24:291
Colitis

ischemic, 18:211-212
lower GI bleeding with, 18:211

Collagenase (Santyl®), 9:103
Colonic pseudo-obstruction, 20:240
Colonoscopy, 18:214
Combitube® (Tyco-Kendall), 11:126
Commonwealth Serum Laboratories

(CSL), 24:297
Commotio cordis, 8:90-91
Compazine (prochlorperazine), 16:190,

193t
Compressive radial neuropathy, 6:68
Computed tomography (CT)

abdominal scans, 1:1-11
in acute head injury, 25:304, 305f
of aorta, 1:10

Canadian CT head rule (CCHR), 26:317,
317t
cardiac stress imaging, 19:229-230
chest scans, 8:92-93
in concussion, 26:316-317, 318t
contrast-enhanced, 1:2-3, 6-7, 10
electron-beam, 19:229
hemorrhagic stroke on, 13:149f, 150

Hounsfield units, 1:2
indications for chest scans, 8:92-93
of kidneys, 1:6-7

multidetector, 18:214, 215f, 20:242
non-contrast enhanced, 1:2
of older patients with abdominal pain,
20:242-243, 242t
of pancreatitis with duodenal inflamma-
tion and pseudocyst, 20:243f
of pneumothorax, 25:306, 307f
radiation exposure concerns, 1:3-4
screening for coronary artery disease,
19:229-230
systematic approach to reading, 1:4
in vomiting, 16:189

Computed tomography angiography
(CTA)
of abdomen, 1:6, 10
of aorta, 1:10
cardiac stress imaging, 19:229-230
of intracerebral hemorrhage, 13:150
of kidneys, 1:6
of older patients with abdominal pain,
20:242

Computed Tomography Severity Index
(CTSI), 20:238

Computed tomography urography, 1:7
Computerized physician order entry

(CPOE), S08178:5, 6
Concussion

Acute Concussion Management - ACE,
26:315
biomarkers for, 26:318
case examples, 26:313, 314, 320-321
clinical findings in, 26:317, 318t
decision rules, 26:317
definition of, 26:315
diagnosis of, 26:315-316
differential diagnosis of, 26:321
follow-up, 26:319
grading, 26:316
imaging of, 26:316-318
management of, 26:313-321
mild, 26:316
New Orleans Criteria for, 26:317, 317t
pathophysiology of, 26:315
physical examination findings, 26:316
post-concussive syndrome, 26:314
protracted symptoms of, 26:319
recurrent, 26:320
return to activity after, 26:319, 319t
risk factors for, 26:321
sports concussions, 26:320
treatment of, 26:318-319

Cone snails (cone shells), 24:293
Congenital heart disease

abbreviations, 7:76t
adult patients with, 7:73-80
grown-up (GUCH), 7:74
incidence of, 7:74

Congenital idiopathic amegakaryocytic
thrombocytopenia, 2:15

Congestive heart failure, 9:105
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Constipation, 20:241-242
Consultation, 18:216
Contact dermatitis, 22:266t
Continual quality improvement, 11:127
Contrast-enhanced computed tomogra-

phy (CECT), 1:2-3, 6-7, 10
Convergence hypothesis, 12:134-135,

135f
Coral cuts, 24:289-290
Coral dust, 24:289-290
Corals, stony, 24:289-290
Corneal abrasions, 17:204-205
Corneal hydrops, 17:206
Corneal ulcers, 17:205, 205f
Coronary angiography, 19:222
Coronary artery disease

cardiac stress testing evaluation of,
19:222, 223t
differential diagnosis of, 23:275t
pathophysiology of, 19:222-223

Corrosives, 21:253t
Corticosteroids, 6:65t
Costs

of medication errors, S08178:2
of treating chronic wounds, 9:97
of venous stasis ulcer care, 9:97

Cough/respiratory symptoms, 22:268
CPOE. See Computerized physician order

entry
CPR. See Cardiopulmonary resuscitation
CRAO. See Central retinal artery occlusion
CRBO. See Central retinal branch occlu-

sion
Creeping eruptions, 22:265
Crocodiles, 24:289
Crohn’s disease, 9:113
CRVO. See Central retinal vein occlusion
Cryoprecipitate, 13:153t
Cryptosporidium, 22:264
CSL. See Commonwealth Serum

Laboratories
CTA. See Computed tomography angiog-

raphy
CTSI. See Computed Tomography

Severity Index
Cubomedusan envenomation, 24:291
Cutaneous filariasis, 22:267-268
Cutaneous larva migrans, 22:265, 266t
Cutaneous leishmaniasis, 22:266t
Cutaneous/mucocutaneous leishmania-

sis, 22:267
Cuttlefish, 24:293
Cyclizine

guidelines for choosing, 16:191
for motion sickness, 16:185
side effects of, 16:191

Cyclopentolate (Cyclogyl)
for iritis/uveitis, 17:203
for ocular burns, 21:258

Cyclophosphamide, 2:18

Cycloplegics, 21:258
Cystic fibrosis (CF)

adult patients, 10:109-117
advanced airway management in,
10:116-117
clinical presentation of, 10:111-113
complications of, 10:112, 112t
diagnosis of, 10:111
ED evaluation and treatment of, 10:113-
117
end-of-life issues, 10:117
epidemiology of, 10:110
genetics of, 10:110
overview, 10:109-110
pathophysiology of, 10:110-111
patient disposition in, 10:117
phenotypic features consistent with
diagnosis of, 10:112t
potential therapies for, 10:117
states with newborn screening programs
for, 10:111t

Cystic fibrosis transmembrane conduc-
tance regulator (CFTR), 10:110

Cytotoxic agents, 2:18

D
Dactinomycin, 2:17t
Danaparoid, 2:20
Debridement

autolytic, 9:104
biological, 9:104
chronic wound care, 9:103, 104
enzymatic, 9:103
of marine animal-acquired wounds,
24:286
mechanical, 9:104
surgical, 9:103

Decontamination, 24:291
Deep venous thrombosis, 3:32-33
Defibrillation, 11:127-128
Dehydration, 16:189
Dementia pugilistica, 26:320
Dengue fever, 14:161t, 162, 163, 163t,

164, 165, 22:262, 263t
fever patterns, 22:262
frequency of, 14:162t, 164t, 22:269
incubation period, 14:160t
laboratory studies in, 22:263
physical signs of, 22:262
rash associated with, 22:266
respiratory symptoms of, 22:268

Depression, 26:314
Dermacentor andersoni (Rocky

Mountain Wood Tick), 6:67
Dermacentor variabilis (American Dog

Tick), 6:67
Dermatitis

from contact with sponges, 24:290
from jellyfish stings, 24:291

Desicants, 21:253t
Desmopressin (DDAVP), 13:153, 153t
Dexamethasone, 12:139t
DHE

for medication overuse headache,
12:140
for migraine, 12:138
for severe and ultra-severe migraine
attacks, 12:139t
for status migrainosus, 12:139t

Diabetic foot ulcers, 9:100
preventing recurrence of, 9:105
primary therapy for, 9:102-103
wound growth stimulation for, 9:104

Diamox (acetazolamide)
for acute angle closure glaucoma,
17:202
for central retinal artery occlusion,
17:198

Diarrhea
protozoal, 14:162t
traveler’s diarrhea, 14:162, 163, 164,
164t, 22:263-265

Diazepam (Valium)
for seizure control in pregnancy, 4:39,
40t
for vertigo, 16:191

Diazoxide, 2:17t
Dibenzoxazepine, 21:257
DIC. See Disseminated intravascular coag-

ulation
Diclofenac (Voltaren), 17:205
Diffusion Tensor Imaging (DTI), 26:317-

318
Digital rectal examination (DRE), 20:235
Digital subtraction angiography (DSA),

13:150
Digoxin, 2:17t
Diguat dibromide, 21:256-257
Dimenhydrinate (Dramamine, Dinate,

Dimetabs), 16:192t
for motion sickness, 16:185, 191
side effects of, 16:191

Diphenhydramine (Benadryl, Banophen,
Diphenhist, Nytol, Sominex), 16:192t
for jellyfish stings, 24:291
for motion sickness, 16:185
side effects of, 16:191
for vomiting associated with migraine,
16:191

Diphtheria, 14:161t, 164
Direct thrombin inhibitors (DTIs), 2:20
Discharge planning, 26:319
Disseminated intravascular coagulation

(DIC), 2:19, 4:41
Diuretics, 13:152
Diverticular disease

lower GI bleeding in, 18:211
in older patients, 20:238-239

Diverticulitis
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acute, 20:235t, 239
in older patients, 20:234, 235t, 239

Diverticulosis, 20:238-239
DNase, 9:116
Dobutamine echocardiography, 19:228
Dolasetron (Anzemet), 16:191
Dopamine antagonists

antiemetic medications, 16:193t
side effects of, 16:191

Doxycycline
for brucellosis, 15:173
for leptospirosis, 15:170
for lymphogranuloma venereum, 15:178
for stingray injuries, 24:295
for syphilis, 15:177
for venomous fish wounds, 24:296

Dracunculiasis, 22:267
Dramamine (dimenhydrinate), 16:192t
Dramamine II (meclizine), 16:192t
DRE. See Digital rectal examination
Driveway backover injuries, 8:88
Droperidol (Inapsine), 16:193t

for migraine, 12:137
side effects of, 16:191
for vomiting, 16:190

Drug-induced headache, 12:140
Drug-induced thrombocytopenia, 2:17-

18
Drugs. See Medication(s)
DSA. See Digital subtraction angiography
DTI. See Diffusion Tensor Imaging
DTIs. See Direct thrombin inhibitors
Duke Treadmill score, 19:224-225, 225t
Duodenal inflammation, 20:243f
Duodenal perforation, 1:8-9, 8f
DuoDERM®, 9:104
D-Vert (meclizine), 16:192t
Dysrhythmias, 23:275t, 277

E
East African trypanosomiasis, 22:263t
EBCT. See Electron-beam computed

tomography
Ebola virus

incubation period, 14:160t
rash associated with, 22:266
travel-related disease, 14:160t, 162,
163t, 22:263t

Echocardiography
dobutamine echocardiography, 19:228
exercise echocardiography, 19:227-228,
227f
stress echocardiography, 19:227-228

Eclampsia, 4:39
Eco-Challenge races, 15:170
Ectopic pregnancy, 3:28-29, 30f
Eczema, 22:266t
Edrophonium, 24:293
EEG. See Electroencephalography

Eisenmenger’s syndrome, 7:78
Elbow, ulnar neuropathy at, 6:68
Elderly

abdominal examination in, 20:235-236
abdominal pain in, 20:233-245, 236-
242, 236t
adverse drug events in, S08178:4
medication errors in, S08178:4
medication use by, S08178:4
missed diagnoses of abdominal pain in,
20:234, 235t
and warfarin, S08178:4

Electric fish, 24:289
Electrocardiography

exercise testing, 19:223, 223t
exercise testing without imaging,
19:223-225
findings with palpitations, 23:280, 281t
ST segment depression with stress test-
ing, 19:226, 226f
in vomiting, 16:189

Electroencephalography (EEG), 13:152
Electron-beam computed tomography

(EBCT), 19:229
Electronic medical records (EMR),

S08178:5
Emergency Medical and Active Labor

Act, 8:93
Emergency thoracotomy, 8:92
EMR. See Electronic medical records
EMS defibrillation, 11:128
Enalaprilat, 13:151t, 152
Encephalitis

Japanese encephalitis, 14:160t, 161t,
163, 165, 22:263t, 268-269
tick-borne, 14:160t, 161t, 164
West Nile encephalitis, 14:160t, 164,
22:268-269

End tidal carbon dioxide (PetCO2) moni-
toring, 8:91

End-of-life issues, 9:117
Endoscopy, wireless capsule, 18:214
Enophthalmitis, 17:205
Entamoeba histolytica

in amebiasis, 15:172
in traveler’s diarrhea, 22:264

Enteral rehydration, 16:190
Enteritis, 14:162t
Enterobacter, 24:287
Enterovirus, 14:160t
Envenomation

aquatic invertebrate, 24:290-293
aquatic vertebrate, 24:293-297
coelenterate, 24:291
cubomedusan, 24:291
marine, 24:285-297, 294f-295f

Enzymatic debridement, 9:103
Eosinophilia, 22:263
Epidural hematoma, 25:305, 305f
Eptifibatide, 2:17t

and thrombocytopenia, 2:17t
Equine rabies immune globulin (ERIG),

15:174
Ergot derivatives, 12:137-138
ERIG. See Equine rabies immune globulin
Error(s)

definition of, S08178:1
in ED, S08178:2
human factor, S08178:6

Error-prone abbreviations, S08178:3,
S08178t

Erysipelothrix rhusiopathiae, 24:287
Erythromycin

for chancroid, 15:176
for lymphogranuloma venereum, 15:178
and myasthenia gravis, 6:65t
for ocular burns, 21:258
for syphilis, 15:177

Escherichia coli
in cholecystitis and cholangitis, 20:237
in chronic wounds, 9:104t
in marine injuries, 24:287
in traveler’s diarrhea, 22:264

Estrogens, 2:17t
Ethanol

conversion factor for, 5:54
for methanol and ethylene glycol poi-
sonings, 5:56
for methanol ingestion, 17:202
and thrombocytopenia, 2:17t, 18

Ethylene glycol, 5:51-52
commercial sources of, 5:50t, 51
conversion factor for, 5:54
history of, 5:51
metabolism of, 5:51, 52f, 57
toxicokinetics and toxicodynamics of,
5:51

Ethylene glycol poisoning
clinical manifestations of, 5:52
ED management of, 5:56
epidemiology of, 5:51
pathophysiology of, 5:51-52
prognosis and disposition in, 5:57
stages of, 5:52, 53t

Europe, 14:161t, 163-164
Exercise capacity

measurement of, 19:224
metabolic equivalents for, 19:224, 225t

Exercise echocardiography, 19:227-228,
227f

Exercise stress testing, 19:223
AHA/ACC guidelines for, 19:223
American College of Cardiology guide-
lines for, 19:226
contraindications to, 19:225t
indications for terminating, 19:222, 223t
parameters, 19:226-227
ST segment depression with, 19:226-
227
without imaging, 19:223-225
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Exercise-induced angina, 19:224
Exercise-induced ST segment depres-

sion, 19:226-227, 226f
Extrapyramidal symptoms, 16:191
Eye examination, 17:197-198
Eye worm, 22:267

F
Factor IX, 13:153t
Falls, 25:303, 303t, 304
Fatigue, rescuer, 11:126-127
FDA. See Food and Drug Administration
Fenoldopam, 13:151t
Fentanyl, 20:244
Fetal cardiac activity, 3:27, 27f
Fetal demise, intrauterine (IUFD), 3:26,

28f
Fetomaternal transfusion, 3:32
Fever

general approach to, 22:262
laboratory studies in, 22:263
physical signs with, 22:262-263
saddleback fever, 22:262
travel-related diseases, 14:159, 160t,
22:261-263

Fever patterns, 22:262
Filariasis

cutaneous, 22:267-268
eosinophilia with, 22:263
incubation period, 14:160t
skin findings, 22:267
travel-related disease, 14:160t, 161t,
162, 163, 163t, 165

First aid, 24:286
Fish, venomous, 24:296-297
Flagyl (metronidazole), 17:205
Flail chest, 25:307-308
Fluid, intraabdominal, 1:4-5
Fluid resuscitation, 25:310
Fluoroquinolones, 22:265
Focused abdominal sonography in trau-

ma (FAST), 25:308, 309f
Folate, 5:57
Folinic acid, 5:57
Fomepizole (4-methylpyrazole, 4-MP,

Antizol), 5:56, 17:202
Fontan procedure, 7:77
Food and Drug Administration (FDA),

S08178:3, S08178t
Food-borne botulism, 6:65, 66
Foot ulcers, diabetic, 9:100, 102-103
For hypertensive states in pregnancy,

4:40t
Forced vital capacity, 6:63
Foreign bodies, intraocular, 17:204
Fosphenytoin, 4:39, 40t
Fractures

chest, 8:90
clavicular fractures, 8:90

pelvic, 25:308-309
rib fractures, 8:90, 25:307
scapular fractures, 8:90
spine fractures, 8:90

Fresh frozen plasma
to reverse thrombolytics, 13:153t
to reverse warfarin, 13:153, 153t

Frog sign, 23:277t, 278
Fungal infections, 22:268
Furosemide

for elevated ICP due to ICH or ischemic
stroke, 17:201
and thrombocytopenia, 2:17t

G
Gastroenteritis

nausea with, 16:185
travel-related, 14:164t
vomiting associated with, 16:191

Gastroesophageal reflux disease, 9:113
Gastrointestinal abnormalities, 9:112t
Gastrointestinal bleeding

lower gastrointestinal bleeding, 18:209-
218
upper gastrointestinal bleeding, 18:213,
213t

Gastrointestinal disease
in CF, 9:113
travel-related, 14:164t

Gastroparesis, 16:193
GCA. See Giant cell arteritis
GCS. See Glowgow Coma Score
Genital ulcer disease

differential diagnosis of, 15:176, 176t
sexually transmitted, 15:176

Genitourinary disease, 9:113
Gentamicin (Genoptic)

for corneal abrasions, 17:205
for pulmonary exacerbations in CF,
9:115t

Geography, 14:159
Gestational hypertension, 4:38
Gestational thrombocytopenia, 2:15
Gestational trophoblastic disease, 3:29-

32
persistent or invasive, 3:30
prognostic scoring system for, 3:31-32,
31t
signs and symptoms of, 3:30-31
treatment of, 3:31-32

Giant cell arteritis (GCA)
diagnostic criteria for, 17:206, 206t
visual loss due to, 17:205-206

Giant octopus, 24:289
Giardia, 22:264
Ginger, 16:192, 194
Glaucoma, acute angle closure, 17:202,

203t
Global perspectives, 15:169-180

Globe, ruptured, 17:203, 204f
Glowgow Coma Score (GCS), 26:316
Glucocorticoids, 24:290
Glycemic control, 9:105
Glycerol (Osmoglyn), 17:202
Glycoprotein IIb/IIIa inhibitors, 2:17t,

18
Gold salts, 2:17t, 18
Granisetron (Kytril), 16:191
Grown-up congenital heart disease

(GUCH), 7:74
Guillain-Barré syndrome, 6:63

autonomic dysfunction in, 6:63, 66t
clinical management of, 6:63
diagnosis of, 6:63, 66t
diagnostic evaluation of, 6:63
epidemiology of, 6:63
Miller-Fisher variant, 6:63
motor findings in, 6:63, 66t
pathophysiology of, 6:63
pure sensory, 6:63
reflexes in, 6:63, 66t
sensory findings in, 6:63, 66t
variants of, 6:63-64

Guinea worm infection, 22:267
Gun shot wounds, 8:87, 89, 89f, 90f

H
H5N1 virus. See Avian influenza
Haemophilus ducreyi, 15:176
Haemophilus influenzae, 9:112, 114
Haloperidol

guidelines for choosing, 16:191
side effects of, 16:191

“Hands-off time,” 11:125t, 126, 126f
Hantavirus, 14:161t, 163, 164, 165
HBIG. See Human Botulism Immune

Globulin
Head computed tomography

in injury, 25:304, 305f
in vomiting, 16:189

Head injury
blunt trauma, 25:304-306
CT of, 25:304, 305f
vomiting associated with, 16:191

Headache
drug-induced, 12:140
medication overuse headache, 12:140
migraine, 12:133-140
rebound headache, 12:140

Healing, 9:98
Health passports, S08178:5
Heart

blunt cardiac injury (BCI), 25:308
univentricular, 7:77-78

Heart disease, congenital, adult patients
with (ACHD), 7:73-80

HELLP syndrome, 4:39
Helminthic infections
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eosinophilia with, 22:263
HIV coinfection, 15:179

Hematochezia, 18:215f
Hematoma

epidural, 25:305, 305f
subdural, 25:304, 305f

Hemodialysis
indications for, 17:202
for methanol poisoning, 5:56-57, 56t

Hemodynamic support, 11:129
Hemolytic uremic syndrome (HUS), 2:19
Hemoperitoneum

FAST scanning of, 25:308, 309f
splenic laceration with, 1:5-6, 5f

Hemoptysis, 9:112t
Hemorrhage. See also Bleeding

intracerebral, 13:145-154
intraventricular, 25:305
lobar, 13:147-148, 148f
MCA occlusion and, 13:146, 147f
pontine, 13:148f
postpartum, 4:44-45
retrobulbar, 17:204
small bowel, 18:212
subarachnoid hemorrhage (SAH),
25:305
venous infarction and, 13:146, 147f
visual loss due to, 17:201
vitreous, 17:201

Hemorrhagic stroke
on CT, 13:149f, 150
on MRI, 13:150, 150f

Hemorrhoids, 18:212
Hemothorax

in blunt chest trauma, 25:306-307
in pediatric chest trauma, 8:87, 89f

Heparin
high-alert medications, S08178:3-4
low molecular weight, 3:33
reversal of, 13:153t
and thrombocytopenia, 2:17t, 18
unfractionated, 3:33
for venous thromboembolic disease in
pregnancy, 3:33

Heparin-induced thrombocytopenia
(HIT), 2:18, 19-21

Heparinoids, 2:20
Heparin-related intracerebral hemor-

rhage, 13:152-153
Hepatic iminodiacetic acid (HIDA) scan-

ning, 20:237
Hepatitis

physical signs of, 22:263
travel-related disease, 14:163t
viral, 14:163t, 15:179, 22:263

Hepatitis A
incubation period, 14:160t
as infectious disease, 15:179
as travel-related disease, 14:160t, 161t,
162, 163, 164, 164t, 165, 15:171t

Hepatitis A immunoglobulin, 15:179
Hepatitis B

incubation period, 14:160t
as infectious disease, 15:179-180
as travel-related disease, 14:160t, 161t,
162, 163, 164, 165, 15:171t

Hepatitis B vaccination, 15:180
Hepatitis C

in adult patients with congenital heart
disease, 7:79-80
incubation period, 14:160t
as infectious disease, 15:179-180
as travel-related disease, 14:160t, 162,
163, 164, 15:171t

Hepatitis D, 14:165
Hepatitis E, 14:160t
Hereditary amegakaryocytopoiesis, 2:15
Heroin, 2:17t
Herpes, 15:176t, 177-178
Herpes simplex, 17:205
Herpes simplex virus type 1 (HSV-1),

15:177
Herpes simplex virus type 2 (HSV-2),

15:177
HF. See Hydrofluoric acid
HIDA. See Hepatic iminodiacetic acid
Histoplasmosis, 22:268
History taking, 9:100
HIT. See Heparin-induced thrombocytope-

nia
Homatropine (Isopto), 17:203
Home defibrillation, 11:128
Hookworm, 22:268
Hospital resuscitation, 11:127
Hospital Survey on Patient Safety

Culture Comparative Database
(AHRQ), S08178:3

Hot packs, 24:291
Hot tar, 21:255
Hounsfield units, 1:2
Household products, caustic, 21:250-251,

253t
HPS, 16:189
HRIG. See Human rabies immune globu-

lin (HRIG)
HSV. See Herpes simplex virus
Human Botulism Immune Globulin

(HBIG), 6:67
Human factors, S08178:6
Human immunodeficiency virus

acute infection, 15:178
incubation period, 14:160t
physical signs of, 22:262
rash associated with, 22:266
travel-related disease, 14:160t, 161t,
162, 163, 164, 165, 15:178-179

Human rabies immune globulin (HRIG),
15:174

HUS. See Hemolytic uremic syndrome
Hydatidiform mole, 3:29-30

Hydralazine
for hypertension control in pregnancy,
4:40, 40t
for ICH, 13:151t, 152

Hydration
intravenous, 16:190
for vomiting, 16:190

Hydrocarbons, 21:252t, 255-256
Hydrochloric acid, 21:253
Hydrocortisone, 24:291
Hydrofluoric acid (HF), 21:249-250, 251,

253-254
Hydroureter, left, 1:7f, 8
Hydroxyzine, 16:191
Hydroxyzine (Vistaril, Atarax, Rezine),

16:192t
Hyperbaric oxygen therapy, 9:105
Hypertension

chronic essential, 4:39
gestational, 4:38
and intracerebral hemorrhage, 13:146
in pregnancy, 4:37-40, 40t

Hypertonic saline, 9:115-116
Hypertrophic obstructive cardiomyopa-

thy
differential diagnosis of, 23:275t, 278
patient assessment, 23:278

Hyphema, 17:204, 204f
Hypnotics, S08178:4
Hypoglycemics, S08178:4
Hypotension

in amniotic fluid embolus, 4:41
permissive, 25:310

Hypothermia, therapeutic, 11:128, 129t

I
IART. See Intra-atrial reentrant tachycardia
Ibuprofen, 9:117
ICH. See Intracerebral hemorrhage
Idiopathic thrombocytopenic purpura,

2:18-19
IE. See Infective endocarditis
Imipenem/cilastatin, 9:115t
Impedance Threshold Device (ITD),

11:126
Inappropriate sinus tachycardia syn-

drome, 23:275t
Inapsine (droperidol), 16:190, 191, 193t
Incident Reports, S08178:3
Incubation times, 14:159, 160t
Indomethacin, 2:17t, 18
Infant Botulism Treatment and

Prevention Program, 6:67
Infantile botulism, 6:65-66

clinical management of, 6:66-67
diagnostic evaluation of, 6:66

Infarction, 17:201
Infections

mental status changes due to, 22:268-
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269
systemic, 22:266-268
visual loss due to, 17:205

Infectious diseases. See also specific dis-
eases
global perspective on, 15:169-180
in travelers, 15:169, 171t

Infective endocarditis (IE), 7:80
Influenza

avian influenza (H5N1), 14:162, 163,
164, 15:172-173
incubation period, 14:160t
as infectious disease, 15:172-173
as travel-related disease, 14:160t, 164t,
165, 15:171t, 22:268

Information technology (IT), S08178:5-6
Infrarenal abdominal aortic aneurysm,

1:10, Insertf
Injuries

blast injuries, 25:304, 304f
blunt, 25:302-304
blunt cardiac injury (BCI), 25:308
in chest trauma, 8:88-91
marine animal-acquired, 24:285-297
from nonvenomous marine animals,
24:287-290
pedestrian versus automobile injuries,
25:303-304, 303t
pulmonary, 8:88-90, 89f
renal, 1:6, 6f
secondary to blunt abdominal trauma,
1:6, 6f
stingray injuries, 24:293, 296f

Institute for Safe Medical Practices
(ISMP), S08178t

Institute of Medicine (IOM), S08178t
“Quality Chasm Series,” S08178:1
“To Err is Human: Building a Safer
Health System,” S08178:1

Insulin
for CF, 9:112t
high-alert medications, S08178:3-4

Interferons, 2:17t, 18
International Classification of Diseases

(ICD-10), 26:319
Intestinal imaging, 1:8-9, 8f
Intestinal parasites, 14:162
Intraabdominal fluid, 1:4-5
Intra-atrial reentrant tachycardia

(IART), 7:77
Intracerebral hemorrhage (ICH),

13:145-154
clinical features of, 13:148-149
costs of, 13:146
diagnostics, 13:149f, 150
differential diagnosis of, 13:149-150,
149t
disposition in, 13:153-154
emergency medical treatment of,
13:150-153

epidemiology of, 13:145-146
etiology of, 13:146-147
heparin-related, 13:152-153
incidence of, 13:145
pathophysiology of, 13:147-148, 148f
risk factors for, 13:146, 147t, 154
risk factors for death after, 13:152, 152t
spontaneous, 13:152
traumatic, 13:152
warfarin-related, 13:146-147, 26:320

Intracranial hemorrhage. See
Intracerebral hemorrhage

Intracranial pressure, increased
due to ICH or ischemic stroke, 17:201
in head injury, 25:305-306

Intraocular foreign bodies, 17:204
Intrauterine fetal demise (IUFD), 3:26,

28f
early, 3:26
late, 3:26

Intrauterine pregnancy, 3:27, 27f
Intravenous antihypertensive agents,

13:151t
Intravenous hydration, 16:190
Intravenous immune globulin (IVIG),

2:19
Intravenous urography, 1:7
Intraventricular hemorrhage, 25:305
Intubation, rapid sequence, 13:150-151
Intussusception, 16:189
Iodosorb® (cadexomer iodine), 9:104
IOM. See Institute of Medicine
Iritis/uveitis, 17:202-203
Irrigation, 24:286
Irukandji, 24:291
Ischemia

bowel obstruction and, 1:10, Insertf
mesenteric, in older patients, 20:234,
235t

Ischemic colitis, 18:211-212
ISMP. See Institute for Safe Medical

Practices
Isoniazid, 2:17t
Isopropyl alcohol, 5:53

clinical manifestations of exposure to,
5:53
commercial sources of, 5:50t, 53
conversion factor for, 5:54
epidemiology of exposure to, 5:53
history of, 5:53
for marine worms, 24:292
metabolism of, 5:53, 54f
pathophysiology of exposure to, 5:53
toxicokinetics and toxicodynamics of,
5:53

Isopto (homatropine), 17:203
ITD. See Impedance Threshold Device
ITP. See Idiopathic thrombocytopenic pur-

pura
IUFD. See Intrauterine fetal demise

Ivermectin (Stromectol)
for loiasis, 22:267
for roundworm, 22:265

IVIG. See Intravenous immune globulin
Ixodes holocyclus, 6:67

J
Japanese encephalitis

incubation period, 14:160t
as travel-related disease, 14:160t, 161t,
163, 165, 22:263t, 268-269

Jejunal perforation secondary to blunt
abdominal trauma, 1:8-9, 8f

Jelenko classification of chemicals that
cause burns, 21:251, 253t

Jellyfish stings, 24:291
Joint Commission on Accreditation of

Healthcare Organizations (JCAHO),
11:127, S08178:3, 4, 6, S08178t

K
Kasabach-Merritt syndrome, 2:15
Katayama fever, 22:264, 267
Keratitis, 17:204
Keratoconus, 17:206
Ketorolac, 12:139t
Ketorolac tromethamine (Acular),

17:205
Kidney stones

in older patients, 20:240
ureteropelvic junction stones, 1:7-8, 7f

Kidneys
CT imaging of, 1:6-8, 7f
injury secondary to blunt abdominal
trauma, 1:6, 6f

Killer whales, 24:289
King LT® (King Systems Corporation),

11:126
Klebsiella

in cholecystitis and cholangitis, 20:237
in chronic wounds, 9:104t
in marine injuries, 24:287

Kleihauer-Betke (K-B) stain, 3:32
Kytril (granisetron), 16:191

L
Labetalol

for hypertension control in pregnancy,
4:40, 40t
for ICH, 13:151t, 152

Lacerations
liver, 1:4f, 5
splenic, 1:5-6, 5f

Lacrimators, 21:257
Lambert-Eaton myasthenic syndrome,

6:65
autonomic dysfunction in, 6:65, 66t
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clinical management of, 6:65
diagnosis of, 6:65, 66t
epidemiology of, 6:65
motor deficits in, 6:65, 66t
pathophysiology of, 6:65
sensory deficits in, 6:65, 66t

Lariam (mefloquine), 22:269
LASA medications. See Look-alike/sound

alike medications
Lassa virus, 14:160t, 162, 163t, 22:263t
Left hydroureter, 1:7f, 8
Legionella

incubation period, 14:160t
in travel-related disease, 22:268

Legionnaires’ disease
physical signs of, 22:262-263
travel-related disease, 22:268

Leishmaniasis
cutaneous, 22:266t
cutaneous/mucocutaneous, 22:267
HIV coinfection, 15:179
incubation period, 14:160t
physical signs of, 22:263
skin findings, 22:267
travel-related disease, 14:160t, 161t,
162, 163, 164

Lepirudin, 2:20
Leptospirosis

fever patterns, 22:262
incubation period, 14:160t
as infectious disease, 15:169-170
laboratory studies in, 22:263
physical signs of, 22:262
travel-related disease, 22:263t
as travel-related disease, 14:160t, 161t,
163t, 164, 164t, 165, 15:171t

Leukovorin, 5:57
Levetiracetam, 2:17t
Lidocaine

for jellyfish stings, 24:291
and myasthenia gravis, 6:65t
for rapid sequence intubation, 13:150-
151
for stingray injuries, 24:295
for topical anesthesia of mucous mem-
branes, 16:185
for venomous fish envenomation pain
relief, 24:296

Lime, 21:255
Linezolid

for pulmonary exacerbations in CF,
9:115t
and thrombocytopenia, 2:17t

Lionfish, 24:296
Liver

CT imaging of, 1:4f, 5
laceration secondary to blunt abdominal
trauma, 1:4f, 5

Liver disease, 9:113
Lobar hemorrhage, 13:147-148, 148f

LOC. See Loss of consciousness
Loiasis, 22:267
Long QT syndrome

differential diagnosis of, 23:275t, 277
patient assessment, 23:278

Look-alike/sound alike (LASA) medica-
tions, S08178:3, 4, 6

Lopinavir, 2:17t
Lorazepam (Ativan), 16:191
Loss of consciousness (LOC), 26:315, 317
Low molecular weight heparin, 3:33
Lower gastrointestinal bleeding, 18:209-

218
acute, 18:216, 216f, 217f
algorithms for, 18:216, 216f, 217f
clinical decision-making in, 18:216,
216f, 217f
clinical features of, 18:212-213
consultation for, 18:216
definition of, 18:209-210
differential diagnosis of, 18:213-214
disposition in, 18:216-218
ED resuscitation in, 18:214-215
epidemiology of, 18:209-210
etiology of, 18:210-211, 211t
history in, 18:212-213
incidence of, 18:209
pathophysiology of, 18:211-212
physical examination with, 18:213
post-biopsy, 18:212
rare causes of, 18:212
risk factors for, 18:210-211
treatment of, 18:215-216

Lower limb amputations, 9:98
LUCAS® Chest Compression System

(Jolife), 11:127
Lyme disease, 14:164
Lymphogranuloma venereum, 15:176t,

178

M
M258A1 kits, 21:256
Maggots, 22:265-266
Magnesium, 5:57
Magnesium sulfate, 4:39-40, 40t
Magnetic resonance angiography

(MRA), 13:150
Magnetic resonance imaging (MRI)

cardiac stress imaging, 19:230
in concussion, 26:317
functional (fMRI), 26:317
hemorrhagic stroke on, 13:150, 150f
of older patients with abdominal pain,
20:243

Maladie des plongeurs, 24:290
Malaria, 22:261-262, 263t

cerebral, 22:268
frequency of, 14:162t, 164t, 22:269
incubation period, 14:160t

laboratory studies in, 22:263
physical signs of, 22:263
respiratory symptoms of, 22:268
runway malaria, 22:262
travel-related disease, 14:160t, 161t,
162, 162t, 163, 163t, 164, 164t, 165

Mallory Weiss syndrome, 16:189-190
Mannitol (Osmitrol)

for acute angle closure glaucoma,
17:202
for elevated ICP due to ICH or ischemic
stroke, 13:151, 17:201
for elevated ICP in head injury, 25:306

Mantis shrimp, 24:289
Marburg virus

incubation period, 14:160t
rash associated with, 22:266
travel-related disease, 14:160t, 162,
163t, 22:263t

Marine animals
dangerous, 24:286
injuries and envenomations from,
24:285-297, 294f-295f
nonvenomous, 24:287-290

Marine snails, 24:293
Marine worms, 24:292
Matrix metalloproteinase inhibitors,

9:104
May-Hegglin anomaly, 2:17
MCA. See Middle cerebral artery
Measles, 14:164
Measles-mumps-rubella vaccine, 2:17t
Mechanical cardiopulmonary resuscita-

tion, 11:127
Mechanical debridement, 9:104
Meckler’s triad, 16:189
Meclizine (Antivert, Bonine, D-Vert,

Dramamine II), 16:191, 192t
for motion sickness, 16:185
side effects of, 16:191

Medication(s)
associated with abdominal pain in elder-
ly, 20:242
associated with thrombocytopenia,
2:17t, 18
bar-coded, S08178:5
for chronic wound care, 9:105
drug-induced headache, 12:140
error prevention, S08178:1-7
high-alert, S08178:3-4
look-alike/sound alike (LASA),
S08178:3, 4, 6
for migraine headache treatment,
12:138-139
painless visual loss due to, 17:200
for severe and ultra-severe migraine
attacks, 12:139, 139t
that can exacerbate myasthenia gravis,
6:64, 65t

Medication error(s)
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costs of, S08178:2
definition of, S08178:1-2
detection of, S08178:3
in ED, S08178:2
in elderly, S08178:4
error-prone abbreviations, S08178:3,
S08178t
frequency of, S08178:2
human factor, S08178:6
organizations involved in, S08178:1,
S08178t
pediatric, S08178:4
reconciliation errors, S08178:3
solutions to decrease, S08178:4-5
taxonomy and types, S08178:2-3
terminology, S08178:1-2
“wrong drug” errors, S08178:6

Medication overuse headache, 12:140
Medication reconciliation, S08178:6
MEDMARX program (USP), S08178:3
MedWatch program (FDA), S08178:3
Mefloquine (Lariam), 22:269
Meningitis

incubation period, 14:160t
mental status changes with, 22:268
rash with, 22:266

Meningococcal disease
incubation period, 14:160t
as infectious disease, 15:170-172
physical signs of, 22:262
as travel-related disease, 14:160t, 162,
163, 163t, 165, 15:171t

Menorrhagia, 2:16
Mental status changes, 22:268-269
Meperidine, 12:139t
Meropenem, 9:115t
MERP program (USP), S08178:3
Mesenteric ischemia

acute, 20:240-241, 240t
in older patients, 20:234, 235t, 240-241

Metabolic acidosis, 5:55-56
Metabolic equivalents for exercise,

19:224
Metals, 21:255
Methadone, 12:138
Methanol, 5:49-51

commercial sources of, 5:49, 50t
conversion factor for, 5:54
history of, 5:49-50
metabolism of, 5:50, 51f
toxicokinetics and toxicodynamics of,
5:50

Methanol poisoning
clinical manifestations of, 5:50-51
ED management of, 5:56
epidemiology of, 5:49-50
indications for hemodialysis in, 5:56-57,
56t
pathophysiology of, 5:50
prognosis and disposition in, 5:57

signs and symptoms of, 5:50
visual loss due to, 17:201-202

Methicillin, 2:17t, 18
Methyl alcohol. See Methanol
Methylergonovine (Methergine), 4:44
Methylprednisolone (Solu-Medrol)

for giant cell arteritis, 17:206
for ITP, 2:19
for optic neuritis, 17:203
4-Methylpyrazole (4-MP, Antizol,
fomepizole), 5:56, 17:202

Metoclopramide (Reglan), 16:193t
contraindications to, 16:191
for medication overuse headache,
12:140
for migraine, 12:137
for severe and ultra-severe migraine
attacks, 12:139t
side effects of, 16:191
for vomiting, 16:190

Metronidazole (Flagyl)
for amebiasis, 15:172
for orbital cellulitis, 17:205

Metrorrhagia, 2:16
MICR. See Minimally Interrupted Cardiac

Resuscitation
Middle cerebral artery (MCA) occlu-

sion, 13:146, 147f
Migraine, 12:133-140
AAFP/ACP-ASIM recommendations for

treatment, 12:136-137, 138t
abortive therapy for, 12:136-137
with aura, 12:135, 136t
classical, 12:135, 136t
convergence hypothesis for, 12:134-
135, 135f
diagnosis of, 12:134, 135
incidence of, 12:133-134
nonpharmacologic treatment of, 12:136
pathophysiology of, 12:134-135
preventive therapy of, 12:139-140
severe attacks, 12:139, 139t
treatment of, 12:135-139
triggers for, 12:136, 137t
ultra-severe attacks, 12:139, 139t
vomiting associated with, 16:191
without aura, 12:135, 136t

Miller-Fisher variant of Guillain-Barré
syndrome, 6:63

Mini Mental Status Exam (MMSE),
26:316, 318

Minimally Interrupted Cardiac
Resuscitation (MICR), 11:124

Minoxidil, 2:17t
Miscarriage, 3:26

complete, 3:28
evaluating for possibility of, 3:28
incomplete, 3:27-28
inevitable, 3:27
missed, 3:26

septic, 3:28
spontaneous, 3:26, 28, 29f
threatened, 3:26-27

Mitral valve prolapse, 23:275t
Molar pregnancy, 3:31, 31f
Mollusks (phylum Mollusca), 24:292-293
Mononucleosis, 14:160t
Moray eels, 24:288
Morphine, S08178:3-4
Motion sickness, 16:185
Motor deficits

in botulism, 6:66, 66t
in carpal tunnel syndrome, 6:67
in compressive radial neuropathy, 6:68
descending weakness, 6:63
in Guillain-Barré syndrome, 6:63, 66t
in Lambert-Eaton myasthenic syn-
drome, 6:65, 66t
in myasthenia gravis, 6:64, 66t
in tick paralysis, 6:66t, 67
in ulnar neuropathy at elbow, 6:68

Motor vehicle collisions (MVCs)
injury patterns in, 25:302-303, 303t
pelvic fractures from, 25:309
seat belt sign, 25:309
seatbelt syndrome, 25:309

MRA. See Magnetic resonance angiogra-
phy

Mucoactive therapies, 9:116
Mucocutaneous leishmaniasis, 22:267
Mucolytic agents, 9:116
Multifocal atrial tachycardia, 23:275t
Mustard gases, 21:256
Mustard skin lesions, 21:256, 256t
Myasthenia gravis, 6:64

autonomic dysfunction in, 6:64, 66t
clinical management of, 6:64
diagnosis of, 6:64, 66t
diagnostic evaluation of, 6:64
epidemiology of, 6:64
medications that can exacerbate, 6:64,
65t
motor deficits in, 6:66t
motor findings, 6:64
motor findings in, 6:66t
pathophysiology of, 6:64
reflexes in, 6:64, 66t
sensory deficits in, 6:64, 66t

Mycobacterium marinum, 24:287
Mycobacterium tuberculosis, 15:175
Mycoplasma pneumoniae, 22:268
Myiasis, 22:265-266
Myocardial infarction, 20:235t
Myocarditis, 23:275t

N
Nasogastric aspiration, 18:213
Nasogastric rehydration, 16:190
Nasogastric suctioning, 16:194
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National Coordinating Council for
Medication Error Reporting and
Prevention (NCC MERP), S08178t

National Drug Code, S08178:5
National Hospital Ambulatory Medical

Care Survey, S08178:2
National Institute for Clinical Excellence

(NICE), 26:317
National Patient Safety Goals (NPSG),

S08178:3, 4, 6
National Registry of Cardiopulmonary

Resuscitation (NRCPR), 11:127
Nausea and vomiting

with gastroenteritis, 16:185
management of, 16:185
nonpharmacologic treatment of, 16:193-
194
severe, 16:185

NCC MERP. See National Coordinating
Council for Medication Error Reporting
and Prevention

NCWFNS. See Neurotraumatology
Committee of the World Federation of
Neurosurgical Societies

NECT. See Computed tomography, non-
contrast enhanced

Needlefish, 24:289
Neisseria gonorrhoeae

in traveler’s diarrhea, 22:264
in urethritis, 15:176

Neisseria meningitidis
in meningitis, 22:268
in meningococcal disease, 15:170-172
with rash, 22:266
in sepsis, 22:268
travel-related disease, 22:263t

Neonates
bilous vomiting in, 16:186
newborn screening programs for cystic
fibrosis, 10:111t

Neoplasms
abdominal pain with, 20:239-240
lower GI bleeding with, 18:211

Neuromuscular junction disorders, 6:61-
69

Neuropathy
compressive radial, 6:68
peripheral neuropathies, 6:61-69
toxic neuropathies, 6:68
ulnar neuropathy at the elbow, 6:68

Neuropsychological (NP) testing, 26:318
Neurotraumatology Committee of the

World Federation of Neurosurgical
Societies (NCWFNS), 26:317

New Orleans Criteria (NOC), 26:317,
317t

Newborn screening programs, 10:111t
Nicardipine, 13:151t, 152
NICE. See National Institute for Clinical

Excellence

Nifedipine, 4:40, 40t
Nitric acid, 21:254
Nitroglycerin, 2:17t
Nitroprusside, 13:151t, 152
NOC. See New Orleans Criteria
Nonsteroidal anti-inflammatory drugs

(NSAIDs)
for corneal abrasions, 17:205
and lower GI bleeding, 18:210
for migraine, 12:137
and thrombocytopenia, 2:18

Norfloxacin (Chibroxin), 17:205
NRCPR. See National Registry of

Cardiopulmonary Resuscitation
NSAIDs. See Nonsteroidal anti-inflamma-

tory drugs
Nuclear stress testing, 19:Insertf

reversible defects seen on, 19:229
tracers for, 19:228-229
value of, 19:229

Nutrition, 9:105
Nutritional abnormalities, 9:112t
Nytol (diphenhydramine), 16:192t

O
Oasis®, 9:104
Occipital ischemia, 17:201
Octopuses, 24:289, 293
Ocular burns, 21:257-258
Ogilvie syndrome, 20:240
Older patients. See Elderly
Onchocerciasis, 22:267-268
Ondansetron (Zofran), 16:193t

for gastroenteritis, 16:191
guidelines for choosing, 16:191
side effects of, 16:191
for vomiting, 16:190

Opiates/opioids
ADEs in elderly, S08178:4
high-alert medications, S08178:3-4
for migraine headache treatment, 12:138

Optic neuritis, 17:203
Oral rehydration solutions, 16:190
Orbital cellulitis, 17:205
Organic arsenicals, 21:256
Osmitrol (mannitol), 17:202
Osmoglyn (glycerol), 17:202
Osmol gap

and alcohol concentration, 5:54
determination of, 5:53
normal, 5:53-54

Osmotherapy, 17:201
Oxalic acid, 21:254
Oxidizing agents, 21:253t
Oxygen therapy, 9:112t, 113-114
Oxytocin (Pitocin), 4:44

P
Pacemaker-associated tachycardia,

23:275t
Pain, abdominal, in elderly, 20:233-245
Painful visual loss, 17:202-206
Palpitations

basis for symptom perception, 23:275-
276
case examples, 23:273-274, 280
definition of, 23:274
diagnosis of, 23:277-278, 277t
differential diagnosis of, 23:275t, 276-
277
discharge and follow-up instructions for,
23:280, 281t
disposition in, 23:280-281
ECG findings, 23:280, 281t
evaluation of, 23:273-281, 276t
laboratory studies, 23:279-280
management of, 23:273-281, 280-281
patient assessment, 23:277-279

Panafil® (Healthpoint, Ltd.) (papain
urea chlorophyllin copper complex)
for chronic wound care, 9:103
for wound growth stimulation, 9:104

Pancreas imaging
CT imaging, 1:6
indications for, 1:6

Pancreatitis
in CF, 9:113
with duodenal inflammation and
pseudocyst, 20:243f
in older patients, 20:237-238, 243f

Pandysautonomia, pure, 6:64
Panic attack, 23:275t, 278
Panic disorder, 23:275t, 277
Papain and urea (Accuzyme®), 9:103
Papain urea chlorophyllin copper com-

plex (Panafil®)
for chronic wound care, 9:103
for wound growth stimulation, 9:104

Paralysis. See Tick paralysis
Parasitic infections

eosinophilia with, 22:263
respiratory symptoms of, 22:268
skin findings, 22:267
systemic, 22:267
travel-related disease, 14:162

Paromomycin, 15:172
Patent ductus arteriosus, 7:79
Patent foramen ovale, 7:78-79
Patient-provider relationships, S08178:6
PCI. See Percutaneous coronary interven-

tion
PCS. See Post-concussion syndrome; Post-

concussive syndrome
Pedestrian versus automobile injuries,

25:303-304, 303t
Pedialyte, 16:190
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Pediatric chest trauma, 8:85-93
airway management in, 8:91
characteristics of, 8:86, 87t
circulatory management in, 8:91-92
common injuries in, 8:86, 87t
early transport to higher level of care,
8:93
initial treatment plan for, 8:91, 91t
treatment of, 8:91-92

Pediatric trauma care, 8:86
Pediatric trauma centers, 8:93
Pellet gun wounds, 8:87, 89, 89f, 90f
Pelvic fractures, 25:308-309
Pelvic trauma, blunt, 25:308-309
Penetrating injuries

stingray injuries, 24:295
thoracic injuries, 8:87

Penicillin, 2:17t
Penicillin G

for leptospirosis, 15:170
for meningococcal disease, 15:172
for syphilis, 15:177

Percutaneous coronary intervention
(PCI), 11:128-129

Pericarditis, 23:275t
Peripheral neuropathies, 6:61-69
Peripheral vascular disease, 23:275t
Peri-wound protection, 9:103
Perphenazine

guidelines for choosing, 16:191
for nausea and vomiting, 16:185

Persistent post-concussive syndrome
(PPCS), 26:319

PetCO2 monitoring. See End tidal carbon
dioxide monitoring

Petechiae, 2:16, 16f
Phalen’s maneuver, 6:67
Pharmacists, S08178:6
Phenergan (promethazine), 16:191, 192t
Phenol (carbolic acid), 21:252
Phenothiazines

antiemetic medications, 16:193t
side effects of, 16:191

Phentolamine, 24:291
Phenytoin

and myasthenia gravis, 6:65t
for seizure control in pregnancy, 4:39,
40t
and thrombocytopenia, 2:17t, 18

Phosphodiesterase E5 (PDE5) inhibitors,
17:200

Phylum Annelida (annelid worms),
24:292

Phylum Cnidaria (coelenterates),
24:290-291

Phylum Echinodermata, 24:291-292
Phylum Mollusca (mollusks), 24:292-293
Phylum Porifera (sponges), 24:290
Physicians, S08178:6
Physicians’ Tool Kit (CDC), 26:315, 319

Pilocarpine (Pilocar, Pilostat), 17:202
Piperacillin/tazobactam, 9:115t
Pitocin (oxytocin), 4:44
Placenta accreta, 4:44
Placenta increta, 4:44
Placenta percreta, 4:44
Placenta previa, 4:42
Placental abruption, 4:42-43, 43t
Placental-site trophoblastic tumor, 3:30
Plague

as infectious disease, 15:174-175
pneumonic, 22:263t
respiratory symptoms of, 22:268
as travel-related disease, 14:161t, 162,
163, 165, 15:171t, 22:263t

Plasmodium falciparum
fever pattern with, 22:262
laboratory studies for, 22:263
in travel-related disease, 14:162, 22:268

Plasmodium malariae, 22:262
Plasmodium ovale, 22:262
Plasmodium vivax

fever pattern with, 22:262
in travel-related diseases, 14:164

Platelet concentrate transfusions, 2:14
Platelet counts

and bleeding risks, 2:16, 16t
in heparin-induced thrombocytopenia,
2:20
normal, 2:14
in thrombocytopenia, 2:22

Platelet inhibitors, 2:17t
Platelet transfusions, 2:21

complications of, 2:21, 21t
to reverse antiplatelet medications,
13:153t

Plesiomonas, 24:287
Plesiomonas shigelloides, 22:264
Pneumonia, 14:160t, 164t, 22:268
Pneumothorax, 8:87

in CF, 9:112, 112t
in chest trauma, 8:88, 25:306, 307f
tension pneumothorax, 25:306

Poiseuille’s law, 19:222, 224f
Poison bun sponge, 24:290
Polio, 14:161t, 162
Polypectomy, 18:212
Pontine hemorrhage, 13:147-148
Portland cement, 21:255
Post-cardiac arrest syndrome, 11:128
Post-concussion syndrome (PCS), 26:319
Post-concussive syndrome (PCS),

26:314, 319-320
persistent (PPCS), 26:319
prevalence of, 26:319

Postpartum hemorrhage, 4:44-45
Post-traumatic stress disorder (PTSD),

26:319
Potassium chloride, S08178:3-4
Potassium permanganate, 21:256

Povidone iodine, 21:256
PPCS. See Persistent post-concussive syn-

drome
Prednisone

for CF, 9:116
for giant cell arteritis, 17:206
for ITP, 2:19
for sponge envenomation, 24:290

Preeclampsia
definition of, 4:38
risk factors for, 4:38, 39t

Pregnancy
bedside ultrasound of, 3:27, 28f
bleeding in, 3:26-33, 4:42-45
complications of, 3:25-33, 27f, 4:37-45
early, 3:26-33, 27f, 28f
early ultrasound findings in, 3:27t
ectopic, 3:28-29, 30f
hypertension in, 4:37-40, 40t
incidental thrombocytopenia of, 2:15
intrauterine, 3:27, 27f
late, 4:42-45
molar, 3:31, 31f
normal blood pressure in, 4:38
tetralogy of Fallot in, 7:80
venous thromboembolic disease in,
3:32-33
vomiting associated with, 16:191-192

Premature atrial contractions (PACs)
differential diagnosis of, 23:275t, 277
symptoms of, 23:277t

Premature ventricular contractions
(PVCs)
differential diagnosis of, 23:275t, 277-
278
ECG findings in, 23:281t
symptoms of, 23:277t, 278

Pressure ulcers, 9:99-100
preventing recurrence of, 9:105
primary therapy for, 9:102
staging, 9:100

Prisma®, 9:104
Procainamide

and myasthenia gravis, 6:65t
and thrombocytopenia, 2:17t, 18

Prochlorperazine (Compazine), 16:193t
for nausea and vomiting, 16:185
for severe and ultra-severe migraine
attacks, 12:139t
side effects of, 16:191
for vomiting, 16:190

Proctitis, 18:212
Promethazine (Phenergan), 16:192t

guidelines for choosing, 16:191
for motion sickness, 16:185
side effects of, 16:191
for vomiting, 16:190

Promogran®, 9:104
Proparacaine, 24:292
Protamine sulfate
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to reverse heparin, 13:153t
and thrombocytopenia, 2:17t, 18

Proteinuria, 4:38-39
Proteus, 9:104t
Protoplasmic poisons, 21:253t
Protozoal diarrhea, 14:162t
Protozoan infections, 22:266-267
Pseudocysts, 20:243f
Pseudomonas, 24:287
Pseudomonas aeruginosa

in CF, 9:112, 112t, 114
in chronic wounds, 9:104t
in corneal ulcers, 17:205

Pseudothrombocytopenia, 2:14
Psychometrics, 26:318
PTSD. See Post-traumatic stress disorder
Public access defibrillation, 11:128
Pulmonary contusion, 8:86

in blunt trauma, 25:306
pediatric, 8:88
secondary complications from, 8:88

Pulmonary disease, 10:111-112
Pulmonary embolism (PE)

acute, 22:268
in pregnancy, 3:33

Pulmonary exacerbations, 9:114, 115t
Pulmonary injuries, 8:88-90, 89f
Pyodermas, 22:266t
Pyridoxine

for ethylene glycol poisoning, 5:57
for vomiting in early pregnancy, 16:191

Q
Q fever, 22:266

incubation period, 14:160t
respiratory symptoms of, 22:268
as travel-related disease, 14:160t, 163t

QCPR® (Laerdal), 11:127
Quinidine

and myasthenia gravis, 6:65t
and thrombocytopenia, 2:17t, 18

Quinine
for babesiosis, 15:175
blindness due to, 17:200
and thrombocytopenia, 2:17t, 18

R
Rabies

incubation period, 14:160t
as infectious disease, 15:174
mental status changes with, 22:269
travel-related disease, 22:268-269, 269
as travel-related disease, 14:160t, 161t,
162, 163-164, 163t, 165, 15:171t
vaccination against, 15:174

Radial neuropathy, compressive, 6:68
Radiation exposure concerns, 1:3-4
Radiation telangiectasia, 18:212

Radioactive tracers, 19:228-229
Radiofrequency identification (RFID)

chips, S08178:5
Radiography, 9:113
Radionuclide scanning, 18:214
Ranitidine, 2:17t
Rapid sequence intubation, 13:150-151
Rashes

with systemic infections, 22:266-268
travel-related diseases, 22:265-268, 266t

Rays, 24:293-296
Real CPR Help® (ZOLL Medical

Corporation), 11:127
Rebound effect, 25:306
Rebound headache, 12:140
Recombinant factor VIIa (rFVIIa),

13:153
Recombinant human-platelet derived

growth factor
(Becaplermin/Regranex®), 9:104

Reducing agents, 21:253t
Referrals, 9:101-102
Reflexes

in botulism, 6:66, 66t
in carpal tunnel syndrome, 6:67
in compressive radial neuropathy, 6:68
in Guillain-Barré syndrome, 6:63, 66t
in Lambert-Eaton myasthenic syn-
drome, 6:65, 66t
in myasthenia gravis, 6:64, 66t
in tick paralysis, 6:66t, 67
in ulnar neuropathy at elbow, 6:68

Reglan (metoclopramide), 16:190, 193t
Rehydration, 16:190
Renal calculi, 20:240
Renal injury, 1:6, 6f
Rescuer fatigue, 11:126-127
Respiratory symptoms, travel-related,

14:164t, 22:268
Resuscitation

cardiocerebral resuscitation (CCR),
11:124
cardiopulmonary, 11:122, 123-124
JCAHO standards for inhospital resusci-
tation capabilities, 11:127
in lower GI bleeding, 18:214-215
minimally iterrupted cardiac resuscita-
tion (MICR), 11:124
monitoring CPR quality during, 11:127,
128t
from ventricular fibrillation cardiac
arrest, 11:122

Retinal detachment, 17:200-201
Retrobulbar hemorrhage, 17:204
Retroperitoneal leak, 1:10, Insertf
Return to activity: play/school/work

(PSW), 26:319, 319t, 321
Reynold’s pentad, 20:237
Rezine (hydroxyzine), 16:192t
RFID chips. See Radiofrequency identifi-

cation chips
Rh immunization, 3:32
rhDNase, 9:116
RhoGAM (anti-D immune globulin),

3:32
Rib fractures

in blunt chest trauma, 25:307
in children, 8:90

Rickettsiae
frequency of, 14:162t, 164t
incubation period, 14:160t
laboratory studies in, 22:263
physical signs of, 22:262
rash with, 22:266
travel-related disease, 14:161t, 162t,
163t, 164t, 22:263t

Rifampin
for brucellosis, 15:173
for meningococcal disease, 15:172
and thrombocytopenia, 2:17t, 18

Rifaximin (Xifaxan), 22:265
Ristocetin, 2:17t

and thrombocytopenia, 2:18
Rituximab, 2:19
River blindness, 22:267-268
Rocuronium, 13:150-151
Roundworm, 22:265
Runway malaria, 22:262
Ruptured globe, 17:203, 204f

S
SAC. See Standardized Assessment for

Concussion
Saddleback fever, 22:262
Saline, hypertonic, 9:115-116
Salmonella

incubation period, 14:160t
in traveler’s diarrhea, 22:264
in travel-related disease, 14:160t, 163t,
22:264

Salmonella typhi, 22:264
Salt loss syndromes, 9:112t
Santyl® (collagenase), 9:103
SARS, 14:160t, 22:263t, 268
Scabies, 22:266t
Scapular fractures, 8:90
SCAT. See Sports Concussion Assessment

Tool
Schistosomiasis

bladder wall calcification due to, 1:7f, 8
eosinophilia with, 22:263
HIV coinfection, 15:179
incubation period, 14:160t
physical signs of, 22:262, 263
respiratory symptoms of, 22:268
skin findings, 22:267
travel-related disease, 14:160t, 161t,
162, 162t, 163, 163t, 164t

Scopolamine
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guidelines for choosing, 16:191
for motion sickness, 16:185
for ocular burns, 21:258
side effects of, 16:191

Scorpaenidae, 24:296
Scorpionfish, 24:296
Screening

cognitive, 26:318
newborn screening programs for CF,
9:111t

Sculpin, 24:296
Sea cucumbers, 24:292
Sea lilies, 24:291-292
Sea lions, 24:288-289
Sea nettles, 24:291
Sea snakes, 24:297
Sea urchins, 24:292
Seal finger, 24:289
Seals, 24:288-289
Seat belt sign, 25:309
Seatbelt syndrome, 25:309
Second impact syndrome, 26:314, 320
Secondary insults, 26:315
Sedatives, S08178:4
Seizure control, 4:39-40
Sensory deficits

in botulism, 6:66, 66t
in carpal tunnel syndrome, 6:67
in compressive radial neuropathy, 6:68
in Guillain-Barré syndrome, 6:63, 66t
in Lambert-Eaton myasthenic syn-
drome, 6:65, 66t
in myasthenia gravis, 6:64, 66t
in tick paralysis, 6:66t, 67
in ulnar neuropathy at elbow, 6:68

Sepsis
mental status changes with, 22:268
rash with, 22:266

Septal defects, 7:78-79
Septic miscarriage, 3:28
Septicemia, 22:263t
Serotonin 5 HT agonists, 12:137
Serotonin antagonists

antiemetic medications, 16:193t
side effects of, 16:191

Serum osmolarity, 5:53
Sexual tourism, 15:175
Sexually transmitted diseases, 15:175-

180
Shark bites, 24:287-288
Shigella

incubation period, 14:160t
in traveler’s diarrhea, 22:264

Shock, 4:41
Shunts, modified Blalock-Taussig, 7:75,

76f
Sildenafil (Viagra), 17:200
Single-photon emission computed

tomography (SPECT), 19:229
Sinopulmonary disease, chronic, 9:112t

Sinus bradycardia, 23:275t
Sinus node disease, 23:275t
Sinus tachycardia, 23:275t, 278
Skin decontamination kits, 21:256
Skin exposure reduction paste against

chemical war agents (SERPACWA),
21:256

Skin problems/rashes
Baghdad boil, 22:267
frequency of, 14:164t
mustard gas lesions, 21:256, 256t
travel-related disease, 14:164t, 22:265-
268, 266t

Skin products, 9:104
Sleeping sickness, 14:163t, 15:179
Slough control, 9:103
Small bowel hemorrhage, 18:212
Small bowel obstruction, 1:10, Insertf
Smart cards, S08178:5
Smoking cessation, 9:105
Snails, marine, 24:293
Snow blindness, 17:204
Sodium bicarbonate

dosing, 5:55
for jellyfish stings, 24:291
for metabolic acidosis, 5:55-56

Sodium nitroprusside, 13:151t, 152
Solu-Medrol (methylprednisolone),

17:203
Sominex (diphenhydramine), 16:192t
South America, 14:161t, 162t, 164-165
South Pacific, 14:161t, 165
SPECT. See Single-photon emission com-

puted tomography
Spekk finger, 24:289
Spine fractures, 8:90
Spleen

CT imaging of, 1:5-6, 5f
laceration with hemoperitoneum sec-
ondary to blunt abdominal trauma, 1:5-
6, 5f

Sponge diver’s disease, 24:290
Sponges (phylum Porifera), 24:290
Spontaneous miscarriage, 3:26, 28, 29f
Sports, return to, 26:319, 319t
Sports Concussion Assessment Tool

(SCAT), 26:318
Sports concussions, 26:320
Spotted fever

incubation period, 14:160t
physical signs of, 22:262
rash with, 22:266
travel-related disease, 22:263t

ST segment depression, 19:226-227, 226f
Stabilization, 25:309-310
Standardized Assessment for

Concussion (SAC), 26:318
Staphylococcus aureus

in CF, 9:112
in chronic wounds, 9:104t

in marine injuries, 24:286-287
in traveler’s diarrhea, 22:264

Starfish, 24:291-292
Status migrainosus, 12:139
Stenotrophomonas maltophilia, 9:112
Steroids

ADEs in elderly, S08178:4
for CF, 9:116
for ITP, 2:19
for status migrainosus, 12:139

Stingray injuries, 24:293-296, 296f
Stomach imaging, 1:8-9, 8f
Stonefish, 24:296
Stonefish antivenom, 24:296-297
Stones

kidney stones, in older patients, 20:240
ureteropelvic junction stones, 1:7-8, 7f

Stony corals, 24:289-290
Streptococcus, beta-hemolytic, 9:104t
Streptococcus pneumoniae, 22:268
Streptococcus pyogenes, 24:286-287
Streptomycin, 15:173
Stress echocardiography, 19:227-228
Stress testing, 19:221-230

cardiac stress testing, 19:223, 224t
options for, 19:223
sample protocol for, 19:Insertf
ST segment depression with, 19:226f

Stroke
hemorrhagic, 13:149f, 150, 150f
visual loss due to, 17:201

Stromectol (ivermectin)
for loiasis, 22:267
for roundworm, 22:265

Strongyloides, 22:268
Subarachnoid hemorrhage (SAH),

25:305
Subdural hematoma, 25:304, 305f
Sulfonamides, 2:17t, 18
Sulfuric acid, 21:253
Sumatriptan, 12:139t
Supraventricular tachycardia, 7:78

assessment of, 23:279-280
differential diagnosis of, 23:275t, 277
ECG findings in, 23:281t
patient assessment, 23:278, 279

Surgical debridement, 9:103
SUVs, 8:88
Sweat test, 9:111
Synthetic skin products, 9:104
Syphilis, 15:176-177

differential diagnosis of, 15:176t
physical signs of, 22:262

Systemic infections, 22:266-268
Systemic toxicity, 21:258

T
Tachycardia

atrial tachycardia, 23:275t, 277t



2008 Subject Index/Emergency Medicine Reports 17

atrioventricular nodal reentrant, 23:275t,
277t, 278, 279
circus movement tachycardia, 23:277t
inappropriate sinus tachycardia syn-
drome, 23:275t
intra-atrial reentrant tachycardia (IART),
7:77
multifocal atrial tachycardia, 23:275t
pacemaker-associated, 23:275t
rapid, narrow complex, 23:279-280, 279f
sinus tachycardia, 23:275t, 278
supraventricular tachycardia, 7:78,
23:275t, 277, 278, 279-280, 281t
ventricular tachycardia, 23:275t, 277t,
278, 279, 281t

TAR syndrome. See Thrombocytopenia
with absent radii syndrome

TBI. See Traumatic brain injury
Tear gas, 21:257
Technetium Tc-99m tracers, 19:229
Telangiectasia, radiation, 18:212
Temporal arteritis, 17:205-206
Tensilon test, 6:64
Tension pneumothorax

in blunt chest trauma, 25:306
in pediatric chest trauma, 8:88-89

Terminology
abbreviations, 7:76t
medication-related events, S08178:1-2

Tetanus immune globulin, 24:288
Tetanus prophylaxis, 24:286, 287t
Tetanus toxoid, 24:288
Tetracycline

for marine injuries, 24:287
and myasthenia gravis, 6:65t
for seal bites, 24:289
for stingray injuries, 24:295
for venomous fish wounds, 24:296

Tetralogy of Fallot, 7:75-76, 75f
with modified Blalock-Taussig shunt,
7:75, 76f
in pregnancy, 7:80

TGA. See Transposition of the great arteries
Thallium 201 (TI-201), 19:229
Thiamine

for ethylene glycol poisoning, 5:57
for methanol ingestion, 17:202

Thiazides, 2:18
Thiethylperazine

guidelines for choosing, 16:191
for nausea and vomiting, 16:185

Thiopental, 13:150-151
Thoracic trauma

blunt, in children, 8:88
pathophysiology of, 8:86-87
penetrating injuries, 8:87

Thoracotomy, 8:92
Thrombocytopenia, 2:14

asymptomatic, 2:16
bleeding risks with, 2:16

categories of, 2:15-16
causes of, 2:15-16, 15t
clinical presentation of, 2:16
congenital idiopathic amegakaryocytic,
2:15
definition of, 2:14
dilutional, 2:14
drug-induced, 2:17-18
drugs associated with, 2:17t, 18
evaluation of, 2:16-17
gestational, 2:15
heparin-induced, 2:18, 19-21
history in, 2:16
idiopathic thrombocytopenic purpura,
2:18-19
incidental, of pregnancy, 2:15
mild, 2:15
physical examination of, 2:16-17
pseudothrombocytopenia, 2:14

Thrombocytopenia with absent radii
(TAR) syndrome, 2:15

Thromboembolic disease, venous, 3:32-33
Thrombolytic agents, 13:153t
Thrombotic thrombocytopenic purpura

(TTP), 2:19
Thyroid replacement, 6:65t
Ticarcillin/clavulanate, 9:115t
Tick paralysis, 6:67

autonomic dysfunction in, 6:66t, 67
clinical management of, 6:67
diagnosis of, 6:66t, 67
diagnostic evaluation of, 6:67
epidemiology of, 6:67
motor deficits in, 6:66t, 67
pathophysiology of, 6:67
sensory deficits in, 6:66t, 67

Tick-borne encephalitis
incubation period, 14:160t
as travel-related disease, 14:160t, 161t,
164

Ticlopidine, 2:17t
Timolol (Timoptic), 17:202
Tinel’s sign, 6:67
Tirofiban, 2:17t
Tobramycin (TOBI, Tobrex)

for CF, 9:114, 115t
for corneal abrasions, 17:205
resistance to, 9:112t

Tolbutamide, 2:17t, 18
Topical therapy

anesthesia, 16:185
antibiotics, 9:104
chronic wound care, 9:103-104

Torsade de pointes, 23:280, 280f
Toxic alcohols, 5:49-57

commercial sources of, 5:50t
ED evaluation of ingestion, 5:53-55
ED management of ingestion, 5:55-57
evaluation of exposure, 5:55
prognosis and disposition in exposure,

5:57
Toxic neuropathies, 6:68
Toxins, 17:201-202
Tracheobronchial tree injuries, 8:89
Transcription errors, S08178:5-6
Transesophageal echocardiography,

19:227-228, 227f
Transfusion

blood transfusion, 8:91-92
fetomaternal, 3:32
platelet concentrate transfusions, 2:14

Transient ischemic attack (TIA), 17:201
Transposition of the great arteries, 7:76-

77, 77f
Trauma

blast injuries, 8:88
blunt thoracic trauma, 8:88
blunt trauma, 25:301-310
chest injuries, 8:88-91
deaths in victims of, 25:302, 303f
driveway backover injuries, 8:88
epidemiology of, 25:301-302
focused abdominal sonography in trauma
(FAST), 25:308, 309f
jejunal perforation secondary to blunt
abdominal trauma, 1:8-9, 8f
liver laceration secondary to blunt
abdominal trauma, 1:4f, 5
pediatric chest trauma, 8:85-93
pediatric trauma care, 8:86
pediatric vs adult patient characteristics,
8:86, 87t
post-traumatic stress disorder (PTSD),
26:319
renal injury secondary to blunt abdomi-
nal trauma, 1:6, 6f
splenic laceration with hemoperitoneum
secondary to blunt abdominal trauma,
1:5-6, 5f
thoracic, 8:86-87
visual loss due to, 17:203-204

Trauma Centers, 25:301
Level 1, 8:86
Level 2, 8:86
pediatric trauma centers, 8:93

Traumatic brain injury, 26:314
mild, 26:313, 314-315, 316, 316t, 317,
318-319, 321
minor, 26:315
moderate, 26:314, 315
severe, 26:314, 315

Travel regions, 14:160-162
Travelers

exposures of concern, 14:163t
guidelines for evaluation of, 14:158-159
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