
Women of childbearing age can present with a wide variety of
abdominal disorders, some of which are of only minor concern and
others that are potentially life-threatening. Patients who appear

stable and do not have pain—or
have only vague, nonspecific,
non-localizing pain—can have

true surgical emergencies as
their underlying pathology.

The risk of litigation remains

high for missed appendicitis
and ectopic pregnancies. Often,
women who present to the

emergency department (ED)
with abdominal pain are found
to be pregnant. Most emergency

medicine physicians, as well as
some gynecologists, have diffi-
culty appreciating adnexal or

ovarian masses on pelvic exam-
ination. More importantly, a
nonspecific finding such as

adnexal tenderness can be a
manifestation of any pelvic or
abdominal abnormality.

This issue presents an efficient algorithmic approach to the
female patient with right lower quadrant (RLQ) abdominal
pain. This approach is designed to enable the physician to make

expeditious distinctions between surgical and nonsurgical enti-
ties. Laboratory tests that may aid in decision making can be

completed prior to the physical assessment. Unstable patients can
be resuscitated by the ED staff  working in tandem with surgical
specialists. Stable, nonsurgical patients can be evaluated thor-

oughly, treated, and discharged.
Gynecologic, urologic, and

gastrointestinal abnormalities

are discussed in this article. Use
of urinalysis and beta-human
chorionic gonadotropin testing

is reviewed. Recent trends in
ultrasound and the choice
between noncontrast and con-

trast computed tomography
(CT) are discussed. Admission
criteria, appropriate treatment

regimens, and discharge are
described.

— The Editor

Introduction 
Abdominal pain accounts for

4-10% of all ED visits.1-3 It also
is one of the most difficult pre-

sentations to assess; in up to 40% of patients with this complaint,

no diagnosis is ever made.1 In women of childbearing age, the
cause of abdominal pain in the RLQ can be especially difficult to
discern. The causes range from the life-threatening to the benign.

(See Table 1.) The algorithm introduced in this paper can be used
to narrow the differential diagnosis. (See Figure 1.)
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History 
The key to an efficient and accurate diagnosis is a detailed and

thorough history. The following information should be obtained:

• Onset, location, radiation, and duration of pain;
• Aggravating or relieving factors;
• Severity of pain (constant or intermittent);

• Characteristics of the pain;
• History of the pain;
• Association with nausea, vomiting, anorexia, or diarrhea;

• Time of last bowel movement; and
• Recent use of analgesics, narcotics, or antibiotics.

In women of reproductive age, it especially is important to ask

about urinary symptoms, the date of the last menstrual period
(LMP), the presence of vaginal discharge, obstetric/gynecologic
and sexual history (in detail), previous pelvic infections, birth

control method, and use of fertility drugs. As with any patient, it
is important to obtain a medical and surgical history, to ask about

use of medications and about allergies, and to inquire specifically
about previous abdominal surgery. 

Physical Examination 
A complete physical examination is warranted in every

patient, but in women of childbearing age with the chief com-

plaint of RLQ abdominal pain, certain areas should receive par-
ticularly close attention. A complete set of vital signs includes
orthostatics to determine if the patient is volume depleted and

assessment of fetal heart tones if the patient is known to be more
than 10 weeks pregnant. After the cardiopulmonary status is
evaluated and deemed stable, a thorough and complete abdomi-

nal examination is essential and should include inspection for
masses, scars, or distention. Next, the abdomen should be auscul-
tated for bowel sounds and bruits. Percussion and palpation

should follow. The physician should begin by palpating away
from the area that is painful and working toward the area that is
most tender. 

It also is important to palpate for any masses, organomegaly,
rebound, or guarding. Equally important in this population is a
detailed pelvic examination, which allows identification of

external lesions, vaginal discharge, cervicitis, cervical motion
tenderness, uterine size and tenderness, and adnexal masses or
tenderness. Unfortunately, even under ideal conditions, with

examinations performed under general anesthesia, the sensi-
tivity of the bimanual examination is low for detection of
adnexal masses, even by gynecologists.4 A rectal exam should

be considered, and the presence of pain, masses, or blood
should be documented. 

Laboratory Tests
Since many women of childbearing age with abdominal pain

are pregnant, it is imperative to diagnose or rule out pregnancy.1

Two mandatory tests—a urine pregnancy test and urinalysis—can
narrow the differential diagnosis and help direct the remainder of
the patient workup. A standard urine pregnancy test can be com-

pleted in fewer than five minutes, so the result often is available
by the time the patient is examined by the emergency physician.
Urine pregnancy tests are reliable and allow diagnosis of pregnan-

cy within six days after conception.5 Qualitative urine pregnancy
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Table 1. Differential Diagnosis of Right 
Lower Quadrant Abdominal Pain
in Women of Reproductive Age

• Ectopic pregnancy
• Adnexal torsion
• Appendicitis
• Pelvic inflammatory disease
• Urinary tract infection (UTI) and pyelonephritis
• Kidney stones
• Ovarian cysts
• Endometriosis
• Uterine fibroids



tests are positive when intact human chorionic gonadotropin
(hCG) exceeds 25 IU/L.5 A urine sample should be sent for
chemical screening (dipstick) as well as microscopic analysis.

A complete blood count (CBC) also commonly is done in
women with lower abdominal pain. A CBC can be useful to
check for significant blood loss, which is represented by low

hemoglobin and hematocrit levels. It is important to remember,
however, that if the blood loss is acute, the CBC may not yet be
representative of the true hematocrit value. The white blood cell

(WBC) count is neither sensitive nor specific for identifying the
etiology of the abdominal pain, and the result rarely affects clin-
ical decisions.1,6,7 Specific testing is discussed in detail under

each topic listed.

Analgesia 

Treatment should be individualized according to the presumed
cause of the pain. In every case, however, early and adequate

analgesia should be given.2 In the past, pain medications often
were withheld in the mistaken belief that they would interfere
with the physical examination and mask the diagnosis. Early

administration of opiates is both safe and effective for patients
with acute abdominal pain and actually facilitates the diagnosis.8

It allows the patient to relax, decreases voluntary guarding, and

helps the examiner localize the area of maximum tenderness.8

Another advantage to using opiates for pain control is that they
can be titrated to effect and easily reversed with naloxone

hydrochloride (Narcan) if necessary. 
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Figure 1. Algorithm Differential Diagnosis of RLQ Abdominal Pain 
in Women of Reproductive Age



Differential Diagnosis 
Ectopic Pregnancy. The implantation of a fetus anywhere

outside the uterine endometrium is considered an ectopic preg-
nancy. 9 In 85-90% of cases, the implant is in the distal ampullary
region of the fallopian tube.5,10 Sites of possible implantation also

include other parts of the fallopian tubes, the uterine cervix, the
ovary, and the peritoneal cavity.

The incidence of ectopic pregnancy has increased steadily over

the past 30 years, from 4.5 per 1000 pregnancies in the 1970s to
19.7 per 1000 in the early 1990s, which is equivalent to more than
100,000 cases per year in the United States.11-14 After a woman

has had one ectopic pregnancy, her risk of having another is 7-
15%. Early diagnosis is essential, and prompt treatment can great-
ly decrease a woman’s morbidity and mortality risk as well as

increase her chances of future successful pregnancies.15

The multiple risk factors for ectopic pregnancies are listed in
Table 2.2,9,10,12,14-16

Clinical Presentation. Ectopic pregnancy can present in a vari-
ety of ways, from the asymptomatic to the surgical abdomen.17

The ectopic pregnancy can be an incidental finding, or the patient

may experience vaginal bleeding, irregular menses, amenorrhea,
and/or abdominal or pelvic pain.2,9,10,15,16 The pain may be con-
stant or crampy.9 The woman’s only complaint may be syncope;

therefore, ectopic pregnancy should be considered in the differ-
ential diagnosis when a woman of reproductive age presents with
this complaint.2

When abnormal physical findings are present, common find-
ings on the physical examination are orthostasis, lower abdominal
and adnexal tenderness (90%), an adnexal mass (60%), and cervi-

cal motion tenderness.10,13 Unfortunately, up to 4% of women with
hemoperitoneum due to a ruptured ectopic pregnancy have no
pain, although many will have other symptoms that will bring

them to the ED.13 If rupture has occurred, the patient may have

abdominal distention, guarding, and rebound tenderness;10 hemor-
rhagic shock may ensue.

Diagnosis. Regardless of history and physical findings, ectopic

pregnancy needs to be considered in every woman in the ED who
presents in her first 20 weeks of pregnancy. Transvaginal ultra-
sonography and quantitative measurement of the serum hCG level

have become the standard of care in the workup of ectopic preg-
nancy. A woman with a positive urine hCG test should not be
diagnosed merely as having early pregnancy and be discharged

without further testing. Abnormal pregnancies usually are associ-
ated with abnormally low hCG levels.18 Normally, the serum level
of beta-hCG should double every 2.3 days, although this number

is not absolute.16 Up to 10% of normal pregnancies will have
abnormal doubling times, and up to 15% of ectopic pregnancies
will have normal times.19 Generally, however, the absence of this

doubling time on repeat beta-hCG measurements or a leveling off
of the serum concentration is highly suggestive of either an
ectopic pregnancy or an abnormal intrauterine pregnancy (IUP),

which will abort spontaneously in 85-95% of cases.9,16,18

The diagnosis of ectopic pregnancy has been improved greatly
by high-resolution transvaginal ultrasound, which can detect a

gestational sac 5-6 weeks after the patient’s last menstrual peri-
od.16,20 The endovaginal probe allows for a more detailed evalua-
tion of the endometrium, endometrial canal, and adnexa.21 Differ-

ent types of sonographic techniques and equipment have different
hCG threshold levels or discriminatory zones above which gesta-
tional sacs are large enough to be seen on ultrasound. The thresh-

old for a trans-abdominal ultrasound is greater than 1800
mIU/mL, and 500-1000 mIU/mL for endovaginal ultrasound.21

Sonographic indications of ectopic pregnancy include an empty

uterus, a solid or cystic mass with free fluid in the cul-de-sac, the
appearance of a gestational sac in the tube, or a pseudogestational
sac in the uterus.18,21 Findings that do not support ectopic pregnan-

cy include a live IUP or the intradecidual sign and double decid-
ual sign of an early IUP. These two signs can be used to identify
an IUP before visualization of the yolk sac.21 The double decidual

sign needs to be distinguished from the pseudogestational sac of
an ectopic pregnancy. The pseudogestational sac is an intrauterine
fluid collection surrounded by a single decidual layer.21 A normal

gestational sac is covered by the decidual capsularis and embed-
ded within the decidual parietalis, giving the “double decidual
sign.”14 Endovaginal ultrasound provides better  differentiation of

the pseudogestational sac vs. the double decidual sign of early
pregnancy. Misinterpretation of these early ultrasound findings is
one of the most common causes of the misdiagnosis of ectopic

pregnancy.21 (See Table 3.)
It previously has been assumed that the detection of a viable

IUP by ultrasound essentially excludes an ectopic pregnancy. This

was based on the reported incidence of a combined ectopic and
uterine (heterotopic) pregnancy at 1:30,000.18,22 This value, how-
ever, was calculated in the 1940s. The incidence of both ectopic

pregnancy and heterotopic pregnancies has increased greatly in
past decades as a consequence of the increased use of ovulation-
inducing agents and the increased incidence of pelvic inflamma-

tory disease (PID).12,18 Recent estimates of heterotopic pregnan-
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Table 2. Risk Factors for Ectopic Pregnancy

STRONGLY ASSOCIATED

• Previous ectopic pregnancy
• Diethylstilbestrol (DES) exposure
• Intrauterine device
• Prior tubal surgery
• Documented peritubal adhesions

MODERATELY ASSOCIATED

• Pelvic inflammatory disease
• Multiple induced abortions
• Smoking

SLIGHTLY ASSOCIATED

• Pelvic or abdominal surgery
• Vaginal douching
• First sexual intercourse before age 18

Adapted from: Ankum WM, et al. Risk factors for ectopic pregnancy: A
meta-analysis. Fertil Steril 1996;65:1093-1099. (Web: http://www.jr2.ox.
ac.uk/bandolier/booth/hliving/Ectopreg.html. Accessed 12/12/2001.)



cies range from 1:4000-7000 in the general population to 1:100,

or 1%, in the assisted-reproduction population.12,18,21-23

Although not readily available in every ED, determination of
the patient’s progesterone level also can aid in the diagnosis or

exclusion of ectopic pregnancy. The serum progesterone levels
reflect the production of progesterone by the corpus luteum,
which is stimulated by a viable pregnancy.14 Low serum proges-

terone levels (< 5 ng/mL) have been associated with ectopic preg-
nancy or impending abortion and require immediate evaluation by
a gynecologic consultant.14,15,18 A level of 25 ng/dL or higher

defines normal pregnancy and obviates further testing.1,9,14,24 With
levels between 5 ng/dL and 25 ng/dL, further evaluation by ultra-
sound is required. 

If the patient is unstable and an ectopic pregnancy is suspect-
ed, and if bedside ultrasonography is not available, culdocentesis
can be done to check for intraperitoneal hemorrhage. In this pro-

cedure, the rectovaginal cul-de-sac is aspirated with a needle
inserted through the posterior fornix of the vagina.13 If the aspira-
tion is dry, it has no diagnostic value. If clear, non-bloody fluid is

aspirated, it is considered a negative test.13,16 If non-clotting blood
is aspirated, the tap is positive. A culdocentesis can be falsely neg-
ative if the bleeding is rapid and the intraperitoneal blood clots.17

False positives can occur due to technical errors, such as hitting a
vascular structure with the needle, or the bleeding could be to the
result of the rupture of a leuteum cyst.17

Treatment. If ectopic pregnancy is diagnosed, an intravenous
line should be established; a blood sample should be sent for
CBC, type, and screen; and an obstetric/gynecologic consult

should be obtained immediately.2 Unstable patients need fluid
resuscitation and may require emergent transfusion before surgi-
cal intervention by the consultant. If the patient is stable, the focus

of treatment should be on preservation of fertility. 16

Nonsurgical treatment is administration of methotrexate, a
chemotherapeutic agent that is 95% successful in the treatment of

ectopic pregnancy.18 It is a folic acid antagonist that inhibits the
spontaneous synthesis of purines and pyrimidines, thus interfering
with DNA synthesis and cell multiplication.24 The decision to use

methotrexate must be made in consultation with a gynecologist.
The drug can be given to women who are hemodynamically sta-
ble, if the ectopic pregnancy has not ruptured and the fetus is

smaller than 4 cm when measured by ultrasound, no fetal cardiac
activity is detected, and the serum hCG level is lower than
3500.9,18 The 5% failure rate has been associated with advanced

gestation and hCG concentration of greater than 5000.11

Methotrexate is given in four doses of 1 mg/kg IM or IV on four
alternating days (days 1, 3, 5, and 7), with 0.1 mg/kg of leucov-
orin given on intervening days.18 The most common side effect of

methotrexate therapy is increased abdominal pain,25 presumably
caused by either tubal abortion or stretching of the tube by
hematomas. The pain usually is self-limited and should be treated

by administration of nonsteroidal anti-inflammatory drugs
(NSAIDs) every six hours.25 If sufficient doses of NSAIDs do not
relieve the pain, the patient should be reevaluated. High-dose

methotrexate also can cause bone marrow suppression, hepatotox-
icity, pulmonary fibrosis, alopecia, and photosensitivity.25 These
side effects are extremely rare in the doses required for treatment

of ectopic pregnancy, and the risk is further lessened by the use of
leucovorin.25 Patients who receive methotrexate should be moni-
tored with weekly beta-hCG measurements until the level is unde-

tectable.26 If any of the criteria for methotrexate therapy listed
above are not met, or if the patient is unstable, surgery is required. 

Adnexal Torsion. Adnexal torsion occurs when an ovary or a

fallopian tube twists on its pedicle, cutting off blood supply. It is a
true gynecologic emergency, requiring immediate surgical inter-
vention. Conservation of the tube and ovary and preservation of

fertility are the goals. With early diagnosis and treatment, it may
be possible to untwist the pedicle and save the organ.27

Ovarian torsion can occur at any age, but is seen primarily in

females of reproductive age. The average age is 26; 70-75% of
cases occur in women younger than 30 years of age.28-30 Twenty
percent of cases occur in pregnant women. It generally is unilater-

al, occurring more frequently on the right side than on the left.30-33

The onset of pain usually is sudden, corresponding to occlu-
sion of the vascular supply to the torsed organ. Initially, the

venous and lymphatic circulation is compromised, which leads to
edema, hemorrhage, and enlargement of the adnexa. If this per-
sists, the arterial circulation becomes occluded. Once the arterial

supply is cut off, ischemic infarction and necrosis ensue.28,33,34 If
left untreated, it can progress to infection, peritonitis, sepsis, and
ultimately, death.29,33,35 The ovary will remain viable for only six

hours from the moment torsion occurs. Time is fertility.29

Torsion can occur in normal adnexa, but more than 95% of
cases are associated with adnexa enlarged by pathologic processes

such as tumors and cysts.28,33,34 The most common growth associ-
ated with torsion is a benign cystic teratoma, present in 3.5-16%
of cases.27,31,35 Risk factors include increased weight of the ovary,

ovarian cysts larger than 4 cm, congenitally malformed tubes,
excessive tortuosity of veins, and ovarian tumors.29

Clinical Presentation. The woman usually presents complain-

ing of acute onset of lower abdominal pain that radiates to the
back, pelvis, and thigh.29 Pain often is preceded by strenuous
activity such as exercise, intercourse, or straining.29 The pain is

constant and unilateral, localizes immediately, and often is associ-
ated with nausea and vomiting.28-30 About 10% of patients report a
history of similar episodes in the past, suggesting previous torsion

and detorsion.28-30,33

The patient may have tachycardia due to pain or, if presenta-
tion is delayed, fever and dehydration.29 The abdominal examina-

tion will show unilateral tenderness and decreased bowel sounds.
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Table 3. Risk Factors Associated 
with Delayed or Missed Diagnoses 
of Ectopic Pregnancy

• Absence of abdominal pain; atypical pain

• Absence of adnexal mass on physical examination

• Negative aspiration on culdocentesis

• Nondiagnostic ultrasound

• Misinterpretation of sonographic image

• Falling hCG level



Common findings on the pelvic examination are adnexal tender-

ness,2,28,29 a unilateral tender adnexal mass (in 50-80% of cases),
and cervical motion tenderness (the same signs and symptoms of
ectopic pregnancy). Unfortunately, these physical findings are

nonspecific and difficult to differentiate from cases of ectopic
pregnancy, tubo-ovarian abscess (TOA), or appendicitis, and
necessitate further testing and imaging. 

Diagnosis. The most sensitive imaging technique to date for
diagnosis is color flow Doppler ultrasound.1,28 On ultrasound, an
ovarian mass often can be visualized and may be cystic, solid, or

mixed; the color Doppler determines whether there is circulatory
flow to the adnexa. (See Figure 2.) Large ovarian cysts have poor
vascularity at baseline, making color flow Doppler less than

100% sensitive. The hCG level always should be measured, not
only to rule out an ectopic pregnancy as the cause of the pain, but
also because 20% of cases of torsion occur in pregnant women. 

Treatment. ED treatment should include stabilization, pain
control, antiemetics, and immediate gynecologic consult.2,29

Prompt laparoscopy is essential, as the tissue only remains viable

for up to six hours. The procedure also allows interventions that

help decrease the incidence and severity of complications.28,33 (See

Table 4.) If a teratoma is present, the treatment usually is ovarian
cystectomy, with preservation of ovarian tissue, if possible.36

Appendicitis. Appendicitis is the most common non-traumatic

abdominal surgical emergency.37 The lifetime risk of appendicitis
is 6-7%. More than 200,000 cases of appendicitis occur each year
in the United States.37-41 The incidence is 1.1 in 1000 per year and

peaks in early adulthood.38-41 Mortality due to complications is
0.2-0.8%, with the highest numbers in patients with comorbid
conditions.39 It remains an extremely difficult entity to diagnose

(especially in women of childbearing age), and failure to do so
remains a leading cause of litigation against emergency physi-
cians.7 In the general population, a normal appendix is removed in

15-20% of appendectomies performed for suspected appendicitis,
and this number increases to 35-45% in women of reproductive
age, mostly because of the prevalence of PID and other gyneco-

logic disorders in this population.7,35,37,38,42,43 On the other hand,
patients who have appendicitis are misdiagnosed in about 33% of
cases; these patients mistakenly are believed to have gastroenteri-

tis, PID, or a urinary tract infection (UTI).7,37,39 Women with
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2a. Transabdominal sagittal scan in 16-year-old girl presenting
with acute, left-side, lower abdominal pain shows a large adnex-
al mass containing multiple peripheral anechoic follicles (see
arrows). Note: B, Bladder.

2b. Transabdominal scan in a patient with 28-week twin preg-
nancy presenting with acute right lower abdominal pain shows
markedly enlarged right ovary (see arrows) with a few peripheral
anechoic follicles. Doppler showed no flow.

2c. Normal left ovary (see arrows) of patient in 2b. 

Figures reprinted with permission from: Salem S. The uterus and
adnexa. In: Rumack CM, Wilson SR, Charboneau JW, eds.
Diagnostic Ultrasound, 2nd ed. St. Louis: Mosby; 1998: 551.

Figures 2 a-c. Ovarian Torsion

2a 2b

2c



appendicitis often present more atypically than men, with diffuse
lower abdominal pain, and they have a higher incidence of abnor-

mal pelvic examination findings.37 Appendicitis is especially diffi-
cult to diagnose in pregnant women, because the location of the
appendix changes as the size of the uterus increases. Because of

these difficulties, female patients have an increased incidence of
perforation and other complications.37

The appendix is a 10-cm, blind-ended pouch that arises from

the posterior medial wall of the cecum. Its position in the abdomi-
nal cavity is variable and greatly influences clinical signs.7,38 The
appendix contains a large number of lymphoid follicles, and it

secretes about 5-6 mL of mucus per day, which empties into the
cecum. Acute appendicitis begins with obstruction of the appen-
diceal lumen.7,38,39,41,44 The cause of lumenal obstruction is most

commonly fecaliths, lymphoid follicle hyperplasia, foreign bod-
ies, tumors, or calculi.38,39 Obstruction leads to an increase in
intraluminal pressure and eventual obstruction of venous and lym-

phatic drainage. The epithelial mucosa begins to break down and
bacterial invasion occurs. This progresses until arterial flow is
compromised, and if left untreated, gangrene and perforation with

peritonitis and abscess formation will occur.7,38,39,41 The initial
appendiceal distention is received by visceral afferent pain fibers,
which are vague and poorly localized in the periumbilical (T10)

region. As the inflammation progresses, somatic pain fibers are
activated and usually localize the pain to the RLQ, although the
site can vary with the location of the appendix.41

Clinical Presentation. The presentation of appendicitis is noto-
riously inconsistent, adding to the difficulty of diagnosis. Only
about 50% of patients present with the “classic” history of anorex-

ia, periumbilical abdominal pain followed by nausea and vomiting,
and then migration of pain to the RLQ.39 Vomiting, when present,
almost always follows the onset of pain,45 and this is an important

sequence to ascertain by asking the patient.7,38,39 Twenty-three per-
cent of patients report a previous history of similar pain.7,39 If the
appendix lies near the bladder or ureter, the patient may report uri-

nary symptoms.39,41 Fever and chills are present in 10-20% of
patients, and 5-10% have either diarrhea or constipation.40

Most patients with appendicitis have RLQ tenderness, most

commonly at McBurney’s point, which lies 5 cm from the anteri-
or superior iliac spine on an imaginary line drawn from the
umbilicus.1,38,40 Other common findings include rebound tender-

ness, rigidity, guarding, rectal tenderness, and fever. Several other
physical signs for which every intern is taught to check are rare.
Rovsing’s sign—pain elicited in the RLQ by palpation of the left

lower quadrant—is found in 5% of cases.38,40 The obturator
sign—pain when passively flexing the right hip and knee and
internally rotating the leg at the hip—is seen in 5-8% of cases.38,40

The psoas sign is an increase in abdominal pain when the patient,

while lying supine, lifts his or her thigh as pressure is applied at
the knee; it is found in 3-5% of cases.38,40 On pelvic examination,
most women with appendicitis have nonspecific findings of cervi-

cal motion tenderness and right adnexal tenderness (as is evident
in patients with other causes of RLQ pain).2

Diagnosis. In males, a diagnosis of appendicitis usually can be

based on the history and physical examination alone. In females,
further imaging studies are required to rule out a gynecologic/uro-
logic cause prior to consulting a general surgeon. (See Figure 1.)

Appendicitis remains the most common extrauterine surgical
emergency encountered in pregnancy.7 It may be difficult to diag-
nose, not only because the appendix may be displaced by the

gravid uterus, but also because nausea and vomiting may be mis-
takenly attributed to pregnancy.41 The imaging studies of choice in
the pregnant woman should start with ultrasound.

If the appendix lies in a retrocecal position near the bladder or
ureter, both red and white blood cells may appear in the urine.
Bacteriuria is seen in 15% of patients.7,39,46 Urinalysis is abnormal

in 20-40% of patients with appendicitis, and this number rises to
50% when the appendix has ruptured.1,41,47

The surgeon will ask for the results of the CBC, but the WBC

count is unreliable and will add little to diagnostic decision mak-
ing.7,41 In 85-90% of cases, the patient has a WBC count greater
than 10,000 cells/mm3; in other words, 10-15% of patients will

have a normal WBC count.1,7,40 However, an increase in the per-
centage of neutrophils or bands (“left shift”) with a normal WBC
count is more supportive of the clinical diagnosis of appendicitis.48

A C-reactive protein (CRP) is an acute-phase reactant synthe-
sized by the liver in response to infection.39 An absolute elevation
in the CRP, or an increase of 1 mg/dL when the CRP is rechecked

in a few hours, suggests appendicitis.1,7 When viewed together, an
elevated CRP level, a WBC count greater than 10, and bandemia
markedly increase the sensitivity of diagnosis.7,40

A plain frontal supine radiograph of the abdomen
(kidney/ureter/bladder [KUB] film) is neither sensitive nor specif-
ic and is rarely helpful, as only a small percentage will show a

calcified appendicolith.1,38-40 This film may be useful to rule out
the presence of obstruction or free air.41

Abdominal ultrasound has a sensitivity in adults of 80-90% and

a specificity of 90-100% for appendicitis.37,39-41 Diagnostic findings
of appendicitis on ultrasound include visualization of a noncom-
pressible appendix that is greater than 6-7 mm in diameter with a

dilated lumen, periappendiceal fluid, and lack of peristalsis.40,41

Advantages of ultrasound are that it is noninvasive, uses no radia-
tion, and can suggest an alternate diagnosis if negative for appen-

dicitis (i.e., gallstones, ectopic pregnancy). It remains the diagnos-
tic test of choice in pregnant women because of the lack of radia-
tion. The primary disadvantage of ultrasound is that the accuracy

of the test depends on visualization of the appendix. The appendix
often is not seen secondary to bowel gas and the patient’s body
habitus. Other disadvantages include lack of availability in some

institutions, the quality of the examination is operator-dependent,
and it can be a very painful examination for the patient.7,37,39

Helical CT scan has become the test of choice in many insti-

tutions. When triple contrast is used, sensitivities are 97-100%,
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Table 4. Complications of Adnexal Torsion

• Infertility
• Infection
• Peritonitis

• Sepsis
• Adhesions
• Chronic pain



with specificity of 95%.39-41,49 Comparable sensitivity and
specificity have been achieved with unenhanced CT, a modali-
ty that decreases the time needed for diagnostic studies and

allows surgical treatment to begin more quickly.50,51 The CT
scan is read as positive if a thickened appendix (> 6 mm) is
visualized, there is secondary peri-appendiceal inflammatory

changes, or an abscess or fluid collection is seen.7,41,49 (See
Figures 3 and 4.) CT scanning also can facilitate the identifica-
tion of alternative surgical diagnoses (e.g., abdominal

aneurysms).52

Treatment. Intravenous antibiotics that cover gram-negative
aerobes and anaerobes are indicated in patients with acute appen-
dicitis and should be given peri-operatively in consult with the

surgeon.53,54 Early pain medication should be given. If suspicion of
appendicitis is high based on the history and physical examination
alone, then an immediate surgical consult should be obtained. If

suspicion is low or moderate, the workup should include a CT
scan or an ultrasound, serial abdominal examinations, and a sur-
gery consult.40 Patients whose pain resolves in the ED, and who

have a negative workup for other causes, may be discharged, to
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Figures 3 a-b. Uncomplicated
Appendicitis

3a. Thickened and inflamed wall of the cecum narrows the cecal 
lumen (C). The arrow points to an appendolith at the junction 
of the appendix and cecum.

3b A slightly lower-level scan shows the dilated appendix (see 
arrow) and the surrounding inflammatory change in the peri-
colic fat. There is no evidence of perforation.

Adapted from: Salem S. The uterus and adnexa. In: Rumack CM, Wilson 
SR, Charboneau JW, eds. Diagnostic Ultrasound, 2nd ed. St. Louis:
Mosby; 1998: 551.

C

Figures 4 a-b. Perforated Appendicitis 
and Abscess Formation

4a. The cecum (C) is markedly distorted, with a thickened and 
inflamed wall. Just behind the cecum is an abscess (A) con-
taining lower-density pus and collections of gas (shown as 
small black bubbles). Note the extensive inflammatory 
change in the surrounding mesenteric sac. The appendix is
not well seen.

4b. Scan taken at slightly lower level. More of the abscess (A) 
and surrounding inflammatory change can be seen.

Adapted from: Novelline RA. Squire’s Fundamentals of Radiology, 5th ed.
Cambridge, MA: Harvard University Press; 1999: 295.

A
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return for a recheck in 8-12 hours. Strict and explicit precau-
tions need to be given to every patient discharged without a
clear diagnosis.

Pelvic Inflammatory Disease. PID is an infection of the
uterus, fallopian tubes, and adjacent pelvic structures.53,55,56 It is a
diagnosis that should be considered in every female of reproduc-

tive age who presents with lower abdominal or pelvic pain.
PID is the single most frequent serious infection of women in

the United States. More than 1 million cases occur each year,

affecting 10-20 per 1000 women of reproductive age, 53,55-57 and
requiring more than 250,000 hospitalizations. The average annual
cost of treatment exceeds $10 billion.28

PID results from an ascending spread of organisms from the
cervix and vagina.53,57 Gonorrhea and/or chlamydia cause more
than 50% of cases.5,53,56 Among the many pathogens, Chlamydia

trachomatis is most invasive and can cause severe structural dam-
age to the fallopian tube; unfortunately, many women with this
type of infection may be asymptomatic. Other bacteria that can

cause PID include Bacteroides, Peptostreptococcus, Gardnerella
vaginalis, Escherichia coli, Haemophilus influenzae, Mycoplas-
ma, and Ureaplasma. Mixed infections account for about 70% of

cases.28,53,55,57,58 If the patient uses an intrauterine device (IUD), the
infection might be caused by Actinomyces israelii.10,55

Risk factors for PID include multiple sex partners, a history of

sexually transmitted diseases (STDs), frequent douching, smok-
ing, and young age (> 75% of cases are in women <  25 years
old).28,53,56,57 IUDs are associated with a two- to four-fold

increased risk of PID. Menses, sex, or strenuous activity may
exacerbate acute PID, possibly because of the breakdown of the
antibacterial barrier of the cervical mucus, which allows bacteria

from the cervix and vagina to ascend to the upper genital tract.10

Although pregnancy is protective against acquiring a new infec-
tion, PID can be present before pregnancy occurs and increases

the risk of fetal loss.57

Clinical Presentation. A detailed sexual and gynecologic his-
tory should be obtained; most patients report a history of

STDs.28,59 Patients usually complain of lower abdominal or pelvic
pain, abnormal vaginal discharge, abnormal vaginal bleeding,
dysuria, and dyspareunia. PID often is associated with nausea,

vomiting, and fever. Symptoms usually begin during the first half
of the menstrual cycle.2,10,34,55-57,59

A classic triad of PID is present in up to 90% of cases: cervical

motion tenderness, lower abdominal tenderness, and adnexal ten-
derness.56 On speculum examination, a purulent discharge from
the cervical os is seen in approximately 95% of women with

PID.1,2 Vital signs may indicate the presence of fever, tachycardia,
and orthostasis. 

Diagnosis. For every patient assessed for PID, urinalysis, urine

pregnancy test, wet prep, and cervical cultures should be
done.10,55,57 The gold standard for diagnosis is laparoscopy,
although this is not practical, and the diagnosis usually is made

clinically. 56 The emergency physician needs to maintain a high
index of suspicion and a low threshold for treatment.53 The diag-
nosis is made if the patient meets all three major criteria and at

least one minor criterion.28,53,55,57 (See Table 5.) If an adnexal mass

is palpated and a TOA is suspected, pelvic ultrasonography

should be performed.1,28,55 Laparoscopic findings diagnostic of
PID include pronounced hyperemia of the fallopian tubes, edema
of the tubal walls, and a sticky exudate on the tubal surface. 60

Treatment. Antibiotic treatment should be aimed at coverage
of the most common etiologies.56,61 (See Table 6.) Intravenous
rehydration should be initiated if needed, and pain should be con-

trolled; an IUD, if present, should be removed.55,57 The patient
should be admitted for IV antibiotic treatment if any of the fol-
lowing criteria are met: 1) a surgical emergency causing the pain

cannot be ruled out; 2) the patient is pregnant; 3) treatment failure
with previously prescribed oral antibiotics; 4) the patient cannot
tolerate the outpatient regimen; 5) the patient is severely ill with

clinical signs of bacteremia; 6) a TOA is present; 7) the patient is
immunodeficient; 8) the patient is nulliparous; or 9) there is poor
likelihood of outpatient follow-up.28,38,53,55,61 If the patient is dis-

charged, complete discharge instructions should be given, with
the following recommendations: close follow-up in the next 48-72
hours, abstention from sexual intercourse for two weeks, and

treatment of sexual partners.2,28,53,55,56 Patients should be encour-
aged to be tested for syphilis and the human immunodeficiency
virus (HIV).

Complications. PID causes severe scarring of and damage to
the fallopian tubes. This results in a six-fold increase in the risk of
ectopic pregnancy and is the leading cause of infertility in

women. The incidence of infertility after one episode of PID is
5%, 20% after two episodes, and 40% after three or more.53,56

Other complications include chronic pain, pelvic adhesions, and

TOAs.10,28,53,57

Potentially fatal complications are the entrapment of purulent
material in an occluded tube or pus leaking from a tube, which

causes an abscess in the ovary or peritoneal cavity.28,53 Patients
with a TOA are extremely ill, with severe pain, a high fever, nau-
sea, vomiting, tachycardia, and possibly sepsis. They may be

febrile, with high temperature, rigid abdomen, and palpable pelvic
masses.10 Ultrasound is the most useful study for confirming the
diagnosis of TOA.53 These patients need to be admitted with bed

rest, IV fluids, IV antibiotics, and pain control.10,28 If the TOA has
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Table 5. Diagnostic Criteria for Pelvic 
Inflammatory Disease

MAJOR CRITERIA

• Cervical motion tenderness
• Lower abdominal tenderness
• Adnexal tenderness

MINOR CRITERIA

• Temperature > 38°C
• White blood cell count > 10.5
• Erythrocyte sedimentation rate > 15
• Gram stain of vaginal discharge positive for gram-negative 

diplococci
• Cervical culture positive for gonorrhea or Chlamydia
• Purulence on culdocentesis
• Adnexal mass consistent with tubo-ovarian abscess



ruptured, the patient will have acute abdominal pain and require

immediate surgery.62 If an unruptured TOA does not respond to
conservative therapy with IV antibiotics and bed rest, then laparo-
tomy is warranted for surgical drainage. 

Urinary Tract Infection and Pyelonephritis. In patients with
UTI, pathogenic microorganisms are detected in urine, but symp-
toms may not be present.63,64 The growth of more than 100,000

organisms/mL from a clean-catch urine specimen equals infec-
tion.64 Pyelonephritis is an infection of the renal parenchyma and
pelvis, with inflammation resulting from local bacterial infection. 

There are 6-7 million episodes of acute cystitis and 250,000
episodes of pyelonephritis each year in the United States. The cost
of evaluation and treatment exceeds $1 billion annually.65 The vast

majority of these cases are found in young, sexually active
females. In fact, 25-35% of women ages 20-40 have had at least
one UTI episode.65

Bacteria gain access to the bladder primarily via the urethra,
causing acute cystitis, which can then ascend to the kidney, caus-
ing pyelonephritis.63 E. coli causes 70-95% of all UTIs. Other eti-

ologic agents include Staphylococcus saprophyticus (5-20%),
Proteus, Klebsiella, Enterococcus, and Pseudomonas.63-65 The eti-
ology of pyelonephritis is similar to that of a UTI, with 90% of

cases being caused by E. coli.
Females are very prone to UTIs because the urethra is short (~ 4

cm), close to the anus, and terminates beneath the labia. Sexual

intercourse increases risk because urethral massage during inter-
course introduces bacteria into the bladder. Voiding after intercourse
lessens this risk. Any form of urinary obstruction, bladder dysfunc-

tion, or vesicoureteral reflux increases the risk of infection.63

The urinary tract is the most common site of infection during
pregnancy, because of increased urinary stasis. Mild

hydronephrosis is common after mid-pregnancy: right-sided in
75% of women and left-sided in 33%. Asymptomatic bacteriuria
occurs in 2-10% of pregnant women. Acute cystitis occurs during

1% of pregnancies and acute pyelonephritis during 2%. The pres-

entation of both cystitis and
pyelonephritis is similar in pregnant
and nonpregnant women.66

Clinical Presentation. Patients with
UTI usually present complaining of
dysuria, urgency, frequency, malodor-

ous urine, and suprapubic abdominal
pain.2,65 About 40% of patients will
have hematuria, and many will report

fevers. Patients with pyelonephritis
often have flank pain, nausea, vomiting,
temperature higher than 103°F, and

back pain. They also may complain of
rigors, headaches, general malaise, and
myalgias. Many will have symptoms of

cystitis as well, but more than 50% of
cases of pyelonephritis occur in the
absence of these symptoms.64,65,67

The physical examination of a
patient with acute cystitis may be rela-

tively unremarkable except for some suprapubic tenderness. A

pelvic examination is indicated for any woman with abdominal
pain unless the ED physician can be certain her symptoms are
only related to a UTI. In addition, a pelvic examination provides

the opportunity to look for herpetic ulcers as the cause of dysuria
and pyruria.65 The presence of cervicitis suggests urethritis as the
cause of dysuria. 

Diagnosis. A urinalysis and pregnancy test should be obtained
for every patient. The presence of leukocyte esterase in the urine
is 75-95% sensitive and 94-98% specific for UTI.65 The urine also

will show the presence of WBCs, bacteriuria, and nitrites. Hema-
turia is present in 40% of cases. Blood cultures will be positive in
25-50% of patients with pyelonephritis,67 but multiple studies

have shown blood cultures in pyelonephritis to be unnecessary as
they add cost without changing management.68-70 Imaging studies
such as renal ultrasound or CT scan are indicated only for patients

with complicated pyelonephritis.67

Treatment. The treatment regimen depends on whether the
patient has a complicated or uncomplicated infection. A sexually

active, nonpregnant woman with recent onset of symptoms, who
has not had recent instrumentation or antibiotics and has no histo-
ry of a genitourinary abnormality, has an uncomplicated infection.

Left untreated, 50-70% of these cases will clear spontaneously.
However, most doctors treat in response to the patient’s discom-
fort.65 Acute uncomplicated cystitis should be treated with a short

course of antibiotics. This increases compliance, is cheaper, and
decreases the incidence of adverse reactions compared with
longer courses of antibiotics. Studies have shown that 85-95% of

cases are eradicated by a single dose of trimethoprim/sul-
famethoxazole (Bactrim) and 81-89% after a single dose of
ciprofloxacin (Cipro). However, three days of treatment with

trimethoprim/sulfamethoxazole has proven even more effective
than a single dose, but there has been no proven benefit to treating
longer than three days.65 Studies comparing three-day regimens of

trimethoprim/sulfamethoxazole, nitrofurantoin (Macrobid),
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Table 6. Emergency Department Management of Cervicitis and 
Outpatient Treatment of Pelvic Inflammatory Disease (PID)33,60

A.    CERVICITIS

Gonorrhea treatment: Chlamydia treatment:

Ceftriaxone 125 mg IM Azithromycin 1 gm PO single dose
or Cefixime 400 mg PO or Doxycycline 100 mg PO x 7 days
or Ciprofloxacin 500 mg PO
or Ofloxacin 400 mg PO

If pregnant or penicillin allergic:
Azithromycin 2 gm PO single dose
or Erythromycin base 250 mg PO x 14 days
or Erythromycin ethylsuccinate 800 mg PO x 7 days

B.    OUTPATIENT PID:

Choice for gonorrhea treatment from above list 
and Doxycycline 100 mg PO bid for 14 days
or Ofloxacin 400 mg PO bid x 14 days plus clindamycin 450 mg PO bid x 14 days 



cefadroxil, and amoxicillin have demonstrated that
trimethoprim/sulfamethoxazole has the highest cure rate and is
the least expensive of this group of antibiotics.65 The patient

should be encouraged to increase hydration to increase the
removal of uropathogens. If the patient is having significant
dysuria, she can be given a course of phenazopyridine (200 mg

PO tid for one or two days) to alleviate her symptoms.
If the patient is pregnant and found to have a UTI or asympto-

matic bacteriuria, she should be treated before it progresses to

pyelonephritis.67 As mentioned above, up to 30% of pregnant
women with asymptomatic bacteriuria will develop pyelonephri-
tis, which is associated with increased risk of spontaneous miscar-

riage. Nitrofurantoin is the recommended antibiotic for pregnant
women. 

Patients with uncomplicated pyelonephritis can be treated as

outpatients if they are not pregnant, if they have no complicating
illnesses, if they are nontoxic, if they have good pain control, if
they are tolerating oral intake, and if they have good follow-

up.65,67 Fluoroquinolones are recommended for treatment and
should be continued for 10-14 days.63,65 A patient with any under-
lying renal or neurologic condition predisposing her to infection

is said to have complicated pyelonephritis. These patients should
be admitted, as should any patient with the inability to tolerate
oral intake, severe pain, high fevers, or questionable compli-

ance.65,67 Any patient who is pregnant, diabetic, or immunocom-
promised should be admitted. These patients should be given IV
antibiotics such as ceftriaxone, ciprofloxacin, or ofloxacin.

Admission for IV administration of antibiotics decreases the inci-
dence of complications such as sepsis, renal cortical scarring, and
papillary necrosis.67

Kidney Stones. When a patient presents with acute, intense
flank or side pain, ureteral stones are a primary consideration.
Renal calculi arise due to papillary calcifications or precipitation

of organized crystalline bodies of calcium salts, uric acid, cystine,
or struvite (magnesium-ammonium-phosphate) in the urine. 71

Kidney stones are very common in the United States, seen in

16 of 10,000 patients.72 Women have a 5-10% lifetime risk of
developing stones.72-74 The age of presentation peaks in the third
and fourth decades, and stones are three or four times more com-

mon in whites than blacks.71-75 Recurrence rates are very high:
10% after one year, 35% after five years, and 50% after 10
years.58,67,73,76

The precise cause of renal stones is unknown; however, theory
suggests urinary supersaturation of solute followed by a crystal
precipitate or a decrease in normal urinary proteins that inhibit

crystal growth.77 Seventy-five percent of stones are made of calci-
um in conjunction with oxalate, phosphate, or both.77 Uric acid
stones account for 5-10% of cases, struvite stones for 5-10%, and

cystine for 1-5%.38,76 Etiologies for the formation of these differ-
ent types of stones include hypercalciuria, hyperuricuria, hypoci-
traturia, hyperoxaluria, hypomagnesuria, cystinuria, chronic uri-

nary tract infections, and low urine volume. 58,78

Any systemic illness that leads to the above-mentioned condi-
tions increases the risk of stone formation. For example, hypercal-

ciuria is seen in patients with hyperparathyroidism and bowel dis-

orders. Absorptive hypercalciuria is due to increased intestinal
calcium absorption in the gut, but the precise cause is unknown.
Oxalate excretion is enhanced in patients with bowel diseases

such as Crohn’s disease and ulcerative colitis, as well as by small
bowel bypass surgery.77 Chronic UTI by urea-splitting organisms
leads to the formation of struvite stones.79 Nutritional and envi-

ronmental factors also play a significant role. High dietary intake
of salt, calcium, purine, and proteins increase risk, as does living
and working in a hot, humid environment.58,76,77 Certain medica-

tions also increase risk by increasing urinary pH or by increasing
excretion of calcium or phosphate. Examples include indinavir,
diuretics, antacids, vitamin C, and allopurinol.77,79

Clinical Presentation. Patients with a stone usually present
complaining of the acute onset of severe, intermittent, colicky
pain, usually beginning in the flank and radiating to the lower

abdomen, groin, and thigh.2,67,75,77,79,80 Twenty percent of patients
also complain of nausea and vomiting.81 Many have gross hema-
turia. If the stone is lodged in the ureterovesical junction, urinary

symptoms such as dysuria and frequency are present.58,71,75,79 The
patient often reports that the pain makes her want to “roll around”
to find a comfortable position.67,77 As renal colic is the most com-

mon misdiagnosis of an abdominal aortic aneurysm, this more
severe condition must be considered when evaluating older
patients with suspected renal colic.

The patient most likely will appear very uncomfortable and
may be writhing around on the bed. A common finding is pain out
of proportion to physical findings. The patient may exhibit cos-

tovertebral angle tenderness and suprapubic tenderness. If there is
a concurrent infection, the patient may be febrile.78

Diagnosis. Each patient should have a urinalysis and urine

pregnancy test. A CBC and measurement of creatinine and blood
urea nitrogen (BUN) may be considered in patients with compli-
cated presentations.72,75,79,80 The urinalysis commonly exhibits

hematuria, but a normal urine does not rule out a stone (the urine
will be normal in 10-15% of cases).72,77,82 A urine pH of less than
5.5 suggests a uric acid or cystine lithiasis, and a pH of greater

than 7.5 suggests infection or a struvite lithiasis.67 It is imperative
to rule out concurrent urinary infection.

Despite that 90% of all kidney stones are radiopaque, a plain

KUB film has poor sensitivity and specificity for stones.1,16,80,83

This partly is because the stones are very small and can be
obscured by overlying fecal content in the bowel or by the verte-

bral process or bony pelvis. Two better studies for diagnosis of
stones are IVP and noncontrast helical CT. IVP consists of a scout
film followed by a repeat KUB film 5, 10, and 20 minutes after

injection of IV contrast. A stone is likely if there is delay in the
appearance of the nephrogram or visualization of the entire
ureter.77 If an abnormality is seen, films should be repeated after

several hours. The sensitivity for kidney stones is 65-90%, and the
specificity is 94-100%.77,80 Advantages of IVP include that it shows
urinary system flow and function, is easy to perform, is inexpen-

sive, and is universally available. Disadvantages include its inva-
siveness and the possibility of reactions to IV contrast; in addition,
when the study is positive, it takes several hours to perform, and,

when it is negative, it fails to provide an alternative diagnosis.83
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Noncontrast helical CT is rapidly replacing IVP as the study of
choice. CT is more effective than IVP in precisely identifying
stones and is equally effective in determining the presence of

obstruction.78 CT allows direct cross-sectional visualization of the
entire genitourinary system. It is 97% sensitive and 96% specific
in the diagnosis of stones.77,80 Advantages of CT include that it is

complete in fewer than 5 minutes, no IV contrast is needed, it
allows precise determination of size and location of the stone, and
it can demonstrate nonurinary causes of pain if no stone is pres-

ent.1,77,78,80,83 If one is unsure of the diagnosis but a kidney stone
is high in the differential, a noncontrast CT should be obtained
primarily, as contrast would obscure the visualization of a stone

if present. If this study does not demonstrate a stone or other
obvious cause of the pain, then a CT with contrast should be
considered. 

Treatment. The goals of ED management are adequate pain
relief, IV hydration if the patient is dehydrated, ruling out infec-
tion, and determining if the stone will pass spontaneously or

requires intervention.84,85 Pain control usually is well achieved
with IV NSAIDs or narcotics, and antiemetics may be required. If
an infection is present, antibiotics should be given. Management

of the stone depends on its size, location, and composition. Stones
smaller than 4 mm pass spontaneously 80% of the time, and
stones 4-6 mm pass spontaneously 60% of the time.77,80 Stones

located in the distal ureter pass much more frequently than those
in the proximal ureter. Patients should be admitted for very large
stones, persistent uncontrolled pain and emesis, infection, preg-

nancy, the presence of only one kidney, or persistent obstruc-
tion.16,79,80,85 If the patient can be discharged safely, she should be
sent home with return precautions and adequate pain medicine

and should be encouraged to drink 2-3 liters of fluid a day and be
given a urine strainer.81,84 Every patient should be set up with urol-
ogy follow-up within seven days.67

Ovarian Cysts. Physiologic or pathologic enlargement of an
ovary is the most common cause of adnexal pain.28 Follicular cysts
occur in the initial 2-3 weeks of the menstrual cycle. Follicular

dysgenesis occurs when the hypothalamic-pituitary axis malfunc-
tions or because of anatomic defects in the reproductive system.35

Risk factors include smoking, early menarche, infertility, and

hypothyroidism.35 Follicular cysts can grow to 8-10 centimeters
and generally regress spontaneously within 1-3 months. Stretching
of the cyst wall can cause pain, or the cyst may rupture, leading to

sharp, severe unilateral midcycle pain (mittelschmerz).28

Failure of degeneration of the corpus luteum leads to luteal
cyst formation. These cysts are found in the final one or two

weeks of the menstrual cycle, and they can become inflamed or
hemorrhage spontaneously.35 Corpus luteum cysts can grow to 5-
10 centimeters and can cause unilateral pelvic pain, amenorrhea,

and if ruptured, peritoneal irritation and bleeding.28

Ovarian cysts occur in 30% of females with regular menses
and in 50% of females with irregular menses.35 The majority

occur during childbearing years, are benign, and have a predilec-
tion for the right side. 

Clinical Presentation. Ovarian cysts are asymptomatic unless

complicated by rupture, torsion, or hemorrhage. The patient will

most commonly present with mid- or late-cycle lower abdominal
pain that is sharp, intermittent, severe, and of sudden onset. It may
have been preceded by strenuous activity or sexual intercourse.

The patient also may complain of nausea, vomiting, or vaginal
spotting. The physical examination most likely will elicit tachy-
cardia, lower abdominal and adnexal tenderness, cervical motion

tenderness, and possibly an adnexal mass.35 Although uncommon,
hemorrhage may be significant, leading to signs of shock.

Diagnosis. If significant hemorrhage is suspected, the follow-

ing laboratory tests should be obtained: CBC, type and cross-
match, and coagulation profile. All patients should have a urinaly-
sis and urine pregnancy test. If the woman is unstable, culdocen-

tesis can be done to diagnose or rule out peritoneal hemorrhage. If
the patient is stable, transvaginal ultrasound is the study of choice
to assess the size, structure, and complexity of the cyst and to rule

out torsion.35

Treatment. If the woman is unstable, IV fluids and blood prod-
ucts should be given aggressively, and emergent gynecologic con-

sult and surgery are required. If the patient has a simple, uncom-
plicated ovarian cyst, she can be given adequate pain control and
gynecologic referral as an outpatient, because most cysts of this

type resolve spontaneously.35

Endometriosis. Endometriosis is the presence of estrogen-
dependent functioning endometrial glands and stroma outside the

uterus and often is associated with pelvic pain and infertility.9,86,87

It can be a therapeutic challenge for emergency physicians, and it
is a diagnosis of exclusion. 

Endometriosis occurs in 10-15% of women, commonly pres-
ents in the third decade, and regresses after menopause. 10,86,87 It is
found in 60% of patients evaluated for infertility.86

The exact cause of endometriosis is unknown. It is postulated
to occur secondary to the partial occlusion of the cervix, causing
retrograde menstrual flow to pass into the fallopian tubes and into

the abdominal cavity, where it implants and comes under the
influence of cyclic female hormones.9,87 Other theories include
transtubal dissemination or the iatrogenic deposition of endome-

trial tissue following invasive gynecologic procedures.87 The most
common sites of deposition are the ovaries, the broad ligaments,
and the peritoneal surfaces of the cul-de-sac. When endometriosis

involves the peritoneal surfaces, it appears flat and brown and is
described as “powder burns.” As the disease progresses, numerous
abdomen and pelvic adhesions form. The rectosigmoid colon can

become tightly bound by adhesions to the posterior wall of the
uterus, resulting in a fixed, retroverted uterus.10 Also possible is
endometrioma of the ovary; that is, the ovary forms a cyst that

becomes filled with a thick, chocolate-colored fluid consisting of
aged, hemolyzed blood and desquamated endometrium.10

Risk factors for endometriosis among women of reproductive

age are low parity, long intervals between pregnancies, short men-
strual cycle (less than 27 days), long and heavy flow (> 7 days),
and spotting before menses.26 Risk decreases with smoking cessa-

tion and regular exercise.26

Clinical Presentation. The most common complaint is severe
dysmenorrhea and pelvic pain that generally begins two days

before the onset of menses, lasts throughout menses, and extends
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several days after.26 As the disease progresses, pelvic pain occurs
outside of menses and usually is described as dull, aching, deep,
and radiating to the back, hips, rectum, or thighs.5 Many women

also report dyschezia; premenstrual and postmenstrual spotting;
and dyspareunia, especially with deep penetration. The intensity of
the pain does not appear to correlate with the extent of disease. 87

During pelvic examination of a patient with endometriosis,
tender nodules can be felt along the thickened uterosacral liga-
ments, the posterior uterus, and in the cul-de-sac. These are felt

most easily on the rectovaginal examination.10,86,87 The patient also
may have diffuse, nonlocalized, abdominal tenderness and a retro-
verted uterus. If the patient has an endometrioma, a tender, fixed,

adnexal mass may be detected.
Diagnosis. The evaluation of a woman suspected of having

endometriosis should include urinalysis, urine pregnancy test, and

cervical cultures. The only way to make a definitive diagnosis is
by laparoscopy, which shows the hallmark “powder burn” blue-
black lesions. An endometrioma can be visualized with transvagi-

nal ultrasound, which will show a cystic mass with thickened
walls and diffuse acoustic enhancement or scattered internal
echoes.26 Magnetic resonance imaging may be helpful in making

the diagnosis, as it can detect pigmented hemorrhagic lesions,
loss of a clear margin of the uterus, and a tethered appearance of
the rectum.26

Treatment. ED management includes excluding a life-threaten-
ing or other treatable cause of pain, appropriate analgesia, and
outpatient follow-up with a gynecologist.87 Hormonal therapy

relieves pain in up to 89% of patients, but should be initiated by
a gynecologist.87

Complications. Common complications of endometriosis

include infertility, pelvic adhesions, and chronic pelvic pain.87 An
endometrioma can rupture, leading to a chemical peritonitis
requiring emergent surgery. 

Uterine Fibroids. Uterine fibroids, or leiomyomas, are the
most common benign tumor of the uterus. Uterine fibroids are
found in 20% of women older than age 35. They are twice as

common in African-American women as in white women.88

The growth of fibroids, particularly multiple fibroids, may be
an inherited tendency. Isolated leiomyomas more likely are due to

gene mutations that cause overgrowth of the muscle cells of the
uterus. Estrogen enhances the growth of fibroids; therefore, up to
20% of gravid women may experience growth during the latter

half of pregnancy and in the postpartum and postabortion
periods.88 Other factors associated with the growth of fibroids
include 1) increased body mass index; 2) nulliparity; and 3) onset

of menstruation before the age of 10.89

Clinical Presentation. Uterine fibroids may present clinically
along a spectrum from an asymptomatic incidental finding, to

alteration in uterine bleeding, to acute pelvic pain. Other symp-
toms may include pressure on the bladder, causing urinary fre-
quency and urgency; pressure on the rectum, causing constipa-

tion; infertility; or increased abdominal girth or a change in
abdominal contour. 

Pelvic pain usually is caused by one of three complications, all

of which are associated with ischemic necrosis. The first is

ischemic degeneration, which is most common during pregnancy,
when the fibroid can outgrow its blood supply. This can be diffi-
cult to differentiate from other causes of pelvic pain, particularly

in the absence of a palpable mass. Signs include ileus, fever, and
elevated WBC count. The second typical cause of pelvic pain is
torsion of a pedunculated fibroid on its vascular stalk, which can

cause colicky pain. The third is an aborting submucosal fibroid,
which can cause profuse and prolonged vaginal bleeding and uter-
ine cramping.

Diagnosis. ED evaluation of a patient with fibroids should
include urinalysis and a pregnancy test. Palpation of a fibroid or
finding on ultrasound can confirm the diagnosis. Uterine fibroids

appear on ultrasound with typical sonographic patterns: they are
hypoechoic and heterogeneous and have an echogenic rim.90 They
can be submucosal, subserosal, or pedunculated. Degeneration is

seen as small, cystic spaces within a fibroid. Pedulculated fibroids
can appear like ovarian masses, so a thorough search for both
ovaries must be done. Other tests, including endometrial biopsy,

hysteroscopy, and hysterosalpingography, are beyond the scope of
the ED workup.

Treatment. Treatment of uterine fibroids depends on the pre-

senting symptoms and may include observation; NSAIDs for
treatment of pelvic pain; oral contraceptives, which may decrease
menstrual flow and pelvic pain; GnRH analogs or RU-486 to

decrease estrogen levels; myomectomy; or hysterectomy. Uterine
artery embolization, although beyond the scope of the emergency
physician, is a promising new nonsurgical alternative. The tech-

nique is similar to that done for the treatment of emergent hemor-
rhage. It can be done as an outpatient procedure with a low same-
day admission or delayed admission rate.91,92

Conclusion 
Abdominal pain in women of childbearing age continues to be

a major concern and difficult to assess in the ED. Patients who
appear non-toxic actually may have an underlying surgical emer-
gency, and some “sick” patients ultimately will be diagnosed with

benign conditions. A patient’s history of pregnancy as well as the
accuracy of a pelvic examination may be unreliable. STDs remain
epidemic in the United States, increasing the risks of ectopic preg-

nancy. An algorithmic approach is presented, which distinguishes
between pregnant and nonpregnant women; differentiates normal
and abnormal urinalysis; and allows early surgical consultation

and imaging, leading to rapid assessment, diagnosis, and appro-
priate treatment.
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Physician CME Questions
1. Approximately how many women of childbearing age who present

to the emergency department with abdominal pain are pregnant?

A. 5%

B. 13%

C. 21%

D. 25%

2. In a normal intrauterine pregnancy, how often should serum beta

hCG levels double?

A. every day

B. every 2 days

C. every 4 days

D. every week
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3. Which of the following serum levels aids in the diagnosis or exclu-

sion of ectopic pregnancy?

A. Progesterone

B. Estrogen

C. Lipase

D. LDH

4. Which of the following is not a contraindication to giving

methotrexate for the treatment of an ectopic pregnancy?

A. positive  fetal cardiac activity

B. A fetus larger than 4 cm

C. Hemodynamic instability

D. Serum hCG lower than 3500

5. Ovarian tissue will remain viable for how long after the onset of tor-

sion?

A. 2 hours

B. 5 hours

C. 6 hours

D. 12 hours

6. Which of the following is not associated with acute appendicitis?

A. Obturator sign

B. Rovsing sign

C. Psoas sign

D. Murphy's sign

7. The etiology of PID in women with an IUD may be due to which of

the following organisms?

A. Actinomyces israelii

B. Mycoplasma

C. Pasteurella multocida

D. S. epidermidis

8. The classic triad of PID includes all of the following except:

A. cervical motion tenderness.

B. fever higher than 101°F.

C. lower abdominal tenderness.

D. adnexal tenderness.

9. What percentage of kidney stones are radio-opaque?

A. 10%

B. 25%

C. 70%

D. 90%

10. What is the study of choice to evaluate an ovarian cyst?

A. CT scan with contrast

B. KUB

C. Transvaginal ultrasound

D. MRI of the pelvis
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facility — engulfed in a cloud of gray dust — lost power,
water, and telephone service.

Educate your entire
facility — including free
CE and CME — for one

low fee!

Each participant in this
audio conference will be
eligible to receive approxi-
mately 1 nursing contact
hour or 1 AMA Category 1
CME credit.
You may invite as many of
your facility staff as you
wish. The facility fee is
$249 for AHC subscribers
and $299 for non-sub-
scribers. All you need is a
telephone! 

In this 60-minute audio con-
ference, a physician and a
nurse who helped coordinate
NYU Downtown’s disaster
response will share their
story and offer solid advice
on how you can improve and
refine your own disaster 
planning efforts. They will dis-
cuss:

• Effective strategies for 
handling a mass 
casualty situation.

•  How your facility can 
respond quickly and 
decisively when 
disaster strikes.

•  How to keep functioning 
when all your vital 
systems go down.

An audio conference for managers and frontline health care workers

Register today for this informative teleconference
and educate your entire staff for one low fee.

Plus, earn CME!

Call 1-800-688-2421 to register — 
Or e-mail us at customerservice@ahcpub.com



RLQ Abdominal
Pain in Women of
Reproductive Age

RAPID ACCESS MANAGEMENT GUIDELINESExclusive to our subscribers

Differential Diagnosis of RLQ Pain 
in Women of Reproductive Age

• Ectopic pregnancy
• Adnexal torsion
• Appendicitis
• Pelvic inflammatory disease
• Urinary tract infection (UTI) and pyelonephritis
• Kidney stones
• Ovarian cysts
• Endometriosis
• Uterine fibroids

Risk Factors for Ectopic Pregnancy

STRONGLY ASSOCIATED

• Previous ectopic pregnancy
• Diethylstilbestrol (DES) exposure
• Intrauterine device
• Prior tubal surgery
• Documented peritubal adhesions

MODERATELY ASSOCIATED

• Pelvic inflammatory disease
• Multiple induced abortions
• Smoking

SLIGHTLY ASSOCIATED

• Pelvic or abdominal surgery
• Vaginal douching
• First sexual intercourse before age 18

Adapted from: Ankum WM, et al. Risk factors for ectopic pregnancy: A
meta-analysis. Fertil Steril 1996;65:1093-1099. (Web: http://www.jr2.ox.
ac.uk/bandolier/booth/hliving/Ectopreg.html. Accessed 12/12/2001.)

Risk Factors Associated with Delayed 
or Missed Diagnoses of Ectopic 
Pregnancy

• Absence of abdominal pain; atypical pain

• Absence of adnexal mass on physical examination

• Negative aspiration on culdocentesis

• Nondiagnostic ultrasound

• Misinterpretation of sonographic image

• Falling hCG level

Complications of Adnexal Torsion

• Infertility
• Infection
• Peritonitis

• Sepsis
• Adhesions
• Chronic pain

Diagnosis Criteria for Pelvic 
Inflammatory Disease

MAJOR CRITERIA

• Cervical motion tenderness
• Lower abdominal tenderness
• Adnexal tenderness

MINOR CRITERIA

• Temperature > 38°C
• White blood cell count > 10.5
• Erythrocyte sedimentation rate > 15
• Gram stain of vaginal discharge positive for gram-negative 

diplococci
• Cervical culture positive for gonorrhea or Chlamydia
• Purulence on culdocentesis
• Adnexal mass consistent with tubo-ovarian abscess

ED Management of Cervicitis and Outpatient
Treatment of Pelvic Inflammatory Disease

A.    CERVICITIS

Gonorrhea treatment: Chlamydia treatment:

Ceftriaxone 125 mg IM Azithromycin 1 gm PO single dose
or Cefixime 400 mg PO or Doxycycline 100 mg PO x 7 days
or Ciprofloxacin 500 mg PO
or Ofloxacin 400 mg PO

If pregnant or penicillin allergic:
Azithromycin 2 gm PO single dose
or Erythromycin base 250 mg PO x 14 days
or Erythromycin ethylsuccinate 800 mg PO x 7 days

B.    OUTPATIENT PID:

Choice for gonorrhea treatment from above list 
and Doxycycline 100 mg PO bid for 14 days
or Ofloxacin 400 mg PO bid x 14 days plus clindamycin 450 mg PO bid x 14 days 
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Algorithm Differential Diagnosis of RLQ Abdominal Pain 
in Women of Reproductive Age

Triage: vital signs, urinalysis, and hCG

Unstable VSStable VS

+hCG-hCG

(+)UA(-)UA
U/S

(+)IUP (-)IUP

(-)UA(+)UA

OB consult

R/O
ectopic

Consider:
• UTI
• Pyelo
• Stone
• Appendix 
• ± PID.

Consider:
• Endometriosis
• Ovarian cyst
• PID
• ± Stone
• Torsion
• Appendicitis
• Fibroids.

IV, O2, monitor

Reassess

Labs, resuscitation

UnstableStable vs

Continu
resuscitati

Conside
bedside U

or culdo
centesis

Surgical co

Imaging options

U/S CT

• Ovarian cyst
• Torsion TOA
• Uterine fibroids
• ±  Appendicitis 
• ± Stone

Contrast
• Appendicitis
• Abscess
• Aneurysm
• Malignancy
• Other causes of pain

Noncontrast
• Renal stone
• ± Appendicitis

Key: VS = vital signs; UA = urinalysis; IUP = intrauterine pregnancy; PID = pelvic inflammatory disease;
TOA = tubo-ovarian abscess; U/S = ultrasound; R/O = rule out



A
Abbreviations, AMI studies, 22:254t

Abciximab (ReoPro)

for ACS, 9S, 21:245f, 22:253

for AMI, 21:246-247, 248

Abdominal crisis, 17:196

Abscess

peritonsillar, 10:104-106

retropharyngeal, 10:107-108

submandibular cellulitis and, 10:106-107

Abuse, drugs of, 12:131-146, 13:147-162

Acetaminophen

drug interactions, 13:148

incidence of exposures, 3:25t, 4:33t

toxicity of, 3:26t

Acne preparations, 3:26-27, 27t

Acronyms for AMI studies, 22:254t

ACS. See Coronary syndromes, acute

Action-induced dystonia, 5:47

Acute chest syndrome, 17:196, 196t

Acute dystonic reaction, 5:53-54

“Adam.” See MDMA (3,4-methylene-dioxymetham-

phetamine)

Adolescent hypoglycemia, 2:13, 14t

ADR. See Acute dystonic reaction

Adrenergic agonists, 11:125t

Aedes aegypti, 24:279

Age

etiologies of hypoglycemia relative to, 2:13, 14t

and fibrinolytic therapy, 21:242

influenza dosage by age group, 25S:3t

Aggrastat. See Tirofiban

Air embolism, 19:218-219, 218f

Airway management

in difficult airway, 1:1-9

in epiglottitis, 10:114-115

in severe TBI, 26:300-301

in thoracic trauma, 18:202

Airway microbiology, 10:104

Akathisia, 5:53

Albuterol, 11:123-124, 125t

Alcohol 

abuse, 12:132, 133t

testing, 13:159t, 26:302

Alkyldimethylbenzylammonium chlorides, 3:26t

Allergic transfusion reactions, 17:199

Allopurinol, 15:176

Alport’s syndrome, 16:186t

Alprazolam (Xanax), 13:149t, 150

cimetidine interactions, 4:37t

ED visits due to, 12:133t

Alteplase (tPA). See also TNK-tPA

accelerated, 21:239

for ACS, 21:245f

for AMI, 21:239, 247

for ST-elevation AMI, 22:261

Alteromonas, 24:287

Aluminum toxicity, 3:26t, 4:36

Amantadine (Symmetrel), 25S:3, 5t

Ambien. See Zolpidem tartrate

American Association of Poison Control Centers

(AAPCC), 12:133

AMI. See Myocardial infarction, acute

Amicar. See Epsilon-aminocaproic acid

Amikacin, 7:75

Aminoglycosides, 7:73-74, 75

Aminophylline, 11:125t, 126

Amitriptyline (Elavil), 12:133t

Ammonium quarternary compounds, 3:26t, 28-29

Amoxicillin, 7:71t, 73t, 78

Amoxicillin/clavulanic acid, 7:70, 71t

Amphetamines, 13:156-159

1999 data, 12:135t

hallucinogenic, 13:153, 153t

urine testing for, 13:159t

Amphotericin B, 7:72, 74, 75

Ampicillin

bacteriologic resistance to, 6:61

for cholera, 23:270

for epiglottitis, 10:115

for indwelling catheter, 6:62t

for pyelonephritis, 6:62t

for pyelonephritis in children, 7:73-74

for urosepsis, 6:62t

for UTI in pediatric patients, 7:71t

Amyl/butyl nitrates, 12:135t

Anabolic steroids, 12:134

Analgesics

abuse of, 12:134t

incidence of exposures, 3:25t, 4:33t

oral and OTC toxicities, 4:33-34

topical, 3:24, 27t

Anemia

Cooley’s, 17:197-198

hemolytic, 16:189t, 17:197

sickle cell, 17:195

Anesthetics

local, 3:25, 26t, 27t

oral, 4:32-33

Aneurysms, left ventricular, 9:101, 9S:7f

Angina. See also Chest pain
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Ludwig’s, 10:106-107

unstable, 21:237f, 22:255-258, 257f

Angiography, 20:226, 25:296

Angioplasty, coronary. See Percutaneous trans-

luminal coronary angioplasty

Annual Poison Control Center 1999 data, 12:135t

Antacids

drug interactions, 6:65

incidence of exposures, 3:25t, 4:33t

ingredients, 4:35t

toxicities, 4:36-37

Anthrax, 23:267-269

bioterrorism watch, 23S:2-3

inhalational, 24S:1-4, 2f

presentation of, 23:268

recommendations for post-exposure prophy-

laxis, 23:269, 269t

prophylaxis of, 23:268-269, 269t

vaccines for, 23:275t

Anti-infectives, topical, 3:25, 27t

Antiarrhythmics, 6:65

Antibiotics

for asthma, 11:126-127

for asymptomatic bacteriuria, 7:69-70

for bacteremia, 7:74-75

cost comparisons, 7:77

for epiglottitis, 10:115

pharmacoeconomic considerations, 7:75-77

for pneumothorax, 19:217

for pyelonephritis, 7:72-74

selection process, 7:75, 76

in severe TBI, 26:304

total outcome costs, 7:76-77

for urosepsis, 7:74-75

for UTI, 6:62-65, 62t, 7:69-72, 74

Anticholinergics, 5:54

Antidepressants, 4:37t, 5:54

Antidiarrheals

incidence of exposures, 3:25t, 4:33t

ingredients, 4:35t

toxicities, 4:37

Antiepileptics, 5:53

Antifibrinolytic agents, 8:90

Antifungals, 3:27t

Antihistamines

for asthma, 11:127

incidence of exposures, 3:25t, 4:33t

ingredients, 4:35t

movement disorders caused by, 5:54

toxicity of, 3:26t, 4:34-35

Antimicrobials, 7:69-72, 78

Antiperspirants, 3:27t

Antiseptics, 3:27t, 28, 4:32

Antispasmodics, 4:35t

Antitussives, 4:35

Antiviral agents, 25S:4, 5t

Aorta, 20:225f

Aortic injury

aortography of, 20:227, 228f

chest x-ray findings, 18:206

landmarks, 18:206f, 207f

partial thickness, 20:228f

penetrating, 20:224

radiologic evaluation of, 18:206-207

traumatic (TAI), 20:224, 225, 229

blunt, 20:225, 226, 226t, 227, 228

diagnostic studies, 20:226-227, 228f

location of, 20:225

physical findings in, 20:226, 226t

radiologic evaluation of, 18:206-207

treatment of, 20:228-229

Aortic traumatic intimal tear, 20:224

Aortic traumatic rupture, 20:224

Aortic traumatic tear, 20:224

Aortography, 18:207, 20:227, 228f

Aplastic crisis, 17:197

APSAC, 21:239

Arenavirus, 24:280

Argentine hemorrhagic fever, 24:280, 281t

vaccines for, 23:275t, 24:282

Arrhythmias

cocaine-induced, 12:135

ventricular paced, 9:100, 9S:7f

Arterial blood gases, 11:122-123, 123t

Arteriography, catheter, 20:227

Ascorbate (C), 4:39t, 40

Asphyxia, traumatic, 19:216t, 219

Aspirin

for ACS, 21:245f

for AMI, 21:247

ED visits due to, 12:133t

Asterixis, 5:52

Asthma

acute, 11:119-130

antihistamines for, 11:127

bitolterol, 11:125t

differential diagnosis of, 11:120, 121t

drugs for, 11:125t

evaluation of patient with, 11:121-122, 121t,

122t

history, 11:121, 121t

laboratory testing for, 11:122-123, 123t

physical examination, 11:121-122, 122t

post ED therapy of, 11:126t

Astringents, 3:27t

Athetosis, 5:46t

Ativan, 13:149t

Autoplex, 8:88t, 89t

Avitene. See Microfibrillar collagen

B
Bacillus anthracis, 23:267

Bacteremia, 7:74-75

Bacterial agents, 23:267-272, 24:284t

Bacterial tracheitis, 10:115

Bacteriologic resistance, 6:60-62, 7:76

Bacteriuria, asymptomatic, 7:69-70

Barbiturate withdrawal syndrome, 13:149

Barbiturates, 13:148-149

1999 data, 12:135t

drug scheduling, 12:134

in severe TBI, 26:303

urine testing for, 13:159t

Beclomethasone, 11:126t

Benadryl. See Diphenhydramine

Benzedrine. See Phenylisopropylamine

Benzedrine, 13:153t

Benzocaine, 3:25, 26t, 4:33

Benzodiazepines, 13:149-150

1999 data, 12:135t

cimetidine interactions, 4:37t

drug scheduling, 12:134

in severe TBI, 26:303

urine testing for, 13:159t

Benzoyl peroxide, 3:27

Benztropine (Cogentin), 5:53

Beta-agonists, 11:123-124, 125t

Beta-blockers, 4:37t, 20:228

Beta-lactam, 7:75

Biological threats, 23:265-277, 24:279-289

agents used for terrorism, 24:284t

epidemiological clues, 23:266, 266t

online resources for, 24:288t

samples to obtain from representative patients,

23:266-267, 267t

10-step approach to management of casualties,

23:267t

Biological weapons

agents used for terrorism, 24:284t

characteristics of, 24:283t

live bacterial agents, 23:267-272

vaccines for, 23:275t

viral agents, 23:272-276

Bioterrorism, 23S:1-4, 24S:1-4

diseases proposed for, 24:284t

online resources for, 24:288t

post-September 11 considerations, 25S:5-6

summary, 24:288

Biotoxins, 24:283-288, 284t

Bismuth salts, 4:37

Bismuth subsalicylates, 4:37

Bitolterol, 11:125t

Blast injuries, 19:219

Bleeding

evaluation of, 16:183-184

management of, 17:193, 193t

menstrual, 21:244

oral and mucosal, 17:193

Bleeding disorders

adjunctive agents for, 8:90

congenital, 8:81-92

general management of, 8:85

inherited, 8:82-83

life-threatening, 16:183-190, 17:191-200

non-transfusional therapy for, 8:90

Bleeding time, 8:83

abnormal, 16:185, 185t

Blood alcohol levels, 13:159t, 26:302
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Blood gases, arterial, 11:122-123, 123t

Blood pressure

control, 20:228, 26:301

elevated, 21:242-244

Blood transfusions, 17:198-199

Blunt trauma

aortic, 20:225, 226, 226t, 227, 228

cardiac, 20:230-231

diagnostic studies, 20:226

Body stuffer/packer, 12:137-138

Bolivian hemorrhagic fever, 24:280, 281t, 282

Bone marrow aplasia or hypoplasia, 16:186t

Bone marrow infiltration, 16:186t

Bone pain, 17:195-196

Bone scans, 14:166, 167f

“Bottle-shaped” heart, 18:207

Botulinum toxins, 24:283-285

Botulinum toxoid vaccine, 24:285

Botulism, 23:275t, 23S:3, 24:283

Bradykinesia, 5:45, 47t

Brain injury

secondary, 25:293-294

traumatic (TBI), 25:291-297

minor, 26:307-309

moderate, 26:306-307

patient monitoring, 26:305-306

severe, 26:299-305

Brain metastasis, 15:178-179, 178t

Brazilian hemorrhagic fever, 24:281t

Breathing, 18:202

Brevital. See Methohexital sodium

Brompheniramine, 3:26t

Brucella, 23:269

Brucellosis, 23:269-270

Bubonic plague, 23:270

Budesonide, 11:126t

Bunyavirus, 24:280

Buprenex. See Buprenorphine

Buprenorphine (Buprenex), 12:139

Butalbital, 13:148, 149t

Butorphanol (Stadol), 12:140

C
C-84, 23:276

Caffeine, 3:26t, 4:38

Calcium, 3:26t

Calcium bicarbonate, 4:36

Calcium channel blockers, 4:37t

Camphor, 3:24, 26t

Cancer(s)

complications of, 15:179-180

cardiovascular, 15:172-174

metabolic, 15:174-177

metastasis to brain, 15:178-179

neurologic emergencies related to, 15:177-179

that cause hypercalcemia, 15:174t, 175

Cannabis sativa, 13:154

Capsaicin, 3:24

Carbamazepine, 4:37t, 13:148

Carbidopa, 5:45

Carbon tetrachloride, 13:148

Cardiac rupture, blunt, 20:231

Cardiac tamponade, 18:203, 207

Cardiogenic shock, 21:248

Cardiopulmonary resuscitation (CPR), 21:246

Cardiorrhaphy, 20:230

Cardiovascular system

cancer complications, 15:172-174

cocaine effects, 12:135-136

opioid effects on, 12:140

Carisoprodol (Soma), 13:149t, 151

Castor, 24:286

Catheter arteriography, 20:227

Catheters

indwelling, complications of, 6:62t, 7:75

silver-coated, 7:77

Cefaclor, 7:71, 71t

Cefazolin, 19:217

Cefepime, 7:74

Cefixime, 7:71, 71t, 74

Cefotaxime, 6:62t, 7:71t, 73t, 74

Cefpodoxime, 7:71

Cefprozil, 7:71, 71t

Ceftazidime, 7:71t, 74

Ceftriaxone

for epiglottitis, 10:115

for pyelonephritis, 6:62t, 7:73t

for UTI in children, 7:71t

Cefuroxime, 7:71t

Cellulitis, submandibular, 10:106-107

Centers for Disease Control and Prevention (CDC)

National Immunization Program, 10:109

smallpox preparations, 24S:4

Central nervous system disorders

dystonia due to, 5:46, 48t

TTP signs and symptoms, 16:189t

Cephalexin, 7:71t

Cephalosporins

bacteriologic resistance to, 6:61

for epiglottitis, 10:115

for pyelonephritis in children, 7:73-74

for UTI in children, 7:70, 71

Cerebrovascular chorea, 5:49t

Cervical dystonia, disorders simulating, 5:47, 49t

Cervical emphysema, 19:214, 214f

Cetylpyridinium, 4:32

Charcoal, activated, 13:149, 150

Chest CT scan, 20:226-227

Chest pain. See also Angina

ECG findings, 9:95t

T wave inversion associated with ACS in, 9:96,

9S:2f

therapeutic window, 21:242

Chest syndrome, acute, 17:196, 196t

Chest trauma, 18:201-209, 19:211-221, 216t

Chest x-ray

for aortic injury, 18:206, 206f

with asthma, 11:122-123, 123t

for blunt trauma, 20:226

diaphragmatic injury on, 18:205-206

esophageal perforation on, 18:205

hemothorax on, 18:205

major vessel findings, 20:226

for penetrating trauma, 20:226

pneumomediastinum on, 18:204-205

pneumothorax on, 18:205

pulmonary contusion on, 18:205

rib fractures on, 18:204

scapular fractures on, 18:204

for thoracic great vessel injury, 20:226

for tracheobronchial injury, 19:214, 214f

trauma findings, 19:216t

in trauma room, 18:204

Children

anthrax prophylaxis for, 23:269

epiglottitis in, 10:112, 112t

hypoglycemia in, 2:13, 14t, 15

influenza in, 25S:1-7

ITP in, 16:188

pyelonephritis in, 7:73-74

UTI in, 6:59, 7:70-71, 71t

“China White,” 12:141

Chlamydia, 24:284t

Chlamydia psittaci, 23:271

Chloral hydrate, 12:135t, 13:149t, 150-151

Chloramphenicol, 10:115

Chlorazepam (Tranxene), 13:149t, 150

Chlorazepate, 4:37t

Chlordiazepoxide hydrochloride (Librium), 4:37t,

13:149t, 150

Chlorhexidine gluconate, 7:77

Chlorpheniramine, 3:26t

Cholera, 23:270

Chorea, 5:46t, 48-49

cerebrovascular, 5:49t

differential diagnosis of, 5:48, 49t

hereditary, 5:49t

infectious or immunological, 5:49t

metabolic, 5:49t

structural, 5:49t

Chorea gravidarum, 5:49

Christmas disease. See Hemophilia B

Cimetidine, 4:37, 37t

Ciprofloxacin (Cipro)

adverse effects, 6:63t

for anthrax prophylaxis, 23:269, 269t

for bacteremia, 7:75

cost comparisons, 7:77

for cystitis, 7:73t

drug interactions, 6:65

for pyelonephritis, 6:62t, 7:72, 73, 73t

resistance to, 7:76

total outcome costs, 7:76-77

for urosepsis, 7:75

for UTI, 6:62t, 63-64, 7:71-72, 73t, 78

evidence-based support for, 7:75-76

Circulation, thoracic trauma, 18:203

Cisapride, 6:65

Clavicle fractures, 19:220
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Clavulanate, 7:73t

Cleansers, OTC preparations, 3:27t

Clinicians, smallpox vaccinations for, 23S:3-4

Clonazepam (Klonopin), 4:37t, 13:149t, 150

Clonidine, 12:142

Clopidogrel (Plavix), 21:245f, 22:258

Clostridium botulinum, 24:283

Clostridium perfringens toxin, 24:285

Clostridium toxins, 24:285

Club drugs, 13:157-158

CNS. See Central nervous system

Coagulation, hereditary disorders of, 17:191-194,

194-195

Coagulation cascade, 8:82, 83f, 16:184

Coagulation factor deficiencies, 8:83, 85. See also

specific factors

replacement therapy for, 17:192-193, 193t

Coagulation factor inhibitors, 17:194

Coagulation studies, 26:302

Cobalamin (B12), 4:39t, 40

Cocaine 

abuse, 12:133t, 134-139, 134t, 135t

dependence, 12:138-139

trafficking, 12:134-135

“Cocaine washed-out” syndrome, 12:138

Codeine

1999 data, 12:135t

drug scheduling, 12:134

ED visits due to, 12:133t

pharmacology of, 12:139

urine testing for, 13:159t

Cogentin. See Benztropine

Colistin, 7:78

Collagen, microfibrillar (Avitene), 8:90, 17:195

“Coma cocktail,” 13:150

Combitube, 1:1-3, 3f, 4f

Comprehensive Drug Abuse Prevention and

Control Act, 12:133-134

Computed tomography. See CT scanning

Concussion, 26:309

Congenital bleeding disorders, 8:81-92

Congo-Crimean hemorrhagic fever, 24:280, 281,

281t, 282

Controlled Substances Act, 12:133-134

Contusion, pulmonary, 18:205, 19:215, 216t

Cooley’s anemia, 17:197-198

Coronary angioplasty, percutaneous. See

Percutaneous transluminal coronary angioplasty

Coronary artery bypass graft, 21:242

Coronary artery patency, 21:239

Coronary intervention, procedural (PCI)

for AMI, 21:247-248, 22:253-255

drug dosing guidelines for, 21:245f

enoxaparin role in, 22:256

Coronary stenting, 21:248, 22:261

Coronary syndromes, acute

abbreviations and acronyms for studies, 22:254t

combination LMW heparin and fibrinolysis or PCI

plus GP IIb/IIIa inhibitor in, 22:253-254

drug dosing guidelines for, 21:245f

electrocardiographic diagnosis of, 9:93-102

ischemic, 9:95-98, 100-101

LMW heparin trials in, 9S

management of, 9S, 21:238, 243f

non-ST-segment elevation, 9S

practical, evidence-based guidelines for outcome-

effective management of, 9S

radiographic diagnosis of, 9:95-96, 9S:1f

reperfusion and revascularization therapies for,

21:235-249, 22:251-263

ST segment depression in, 9:96, 9S:2f

T wave inversion associated with, 9:96, 9S:2f

Coronary vessel injury, 20:231

Corticosteroids

anabolic, 12:134

for asthma, 11:124-125, 125t

for croup, 10:111

drug interactions, 13:148

for epidural spinal cord compression, 15:178

for epiglottitis, 10:115

for hemophilia, 8:89t

ingredients, 3:27t

inhaled, 11:126t

for ITP, 16:188

for post ED asthma therapy, 11:126t

in severe TBI, 26:303

toxicities, 3:25

for von Willebrand’s disease, 8:87t

Corynebacterium diphtheriae, 10:108

Cosmetics, 3:25t, 4:33t

Costs

of drug resistance, 7:76

of enoxaparin, 21:247

resistance-to-drug, 7:75-77

total outcome, 7:76-77

Cough, chronic, 5:50

Cough and cold preparations, 3:25t, 4:33t, 34-36

Coumadin, 13:148

Coxiella burnetii, 23:272

“Crack,” 12:134, 134t, 138

“Crack lung,” 12:137

Cranial decompression, 26:304-305

Cromolyn, 11:126t

Croprecipitate, 17:194-195

Croup

scoring system for, 10:111t

spasmodic and recurrent, 10:110

terminology, 10:110

true. See Diphtheria

viral or “false,” 10:109-112

Cryoprecipitate (CPT), 8:86, 87t, 89t

Crystalloid solution, 26:301

CT angiography, 20:226

CT scanning

for air embolism, 19:218f

for aortic injury, 18:207

chest, 20:226-227

for diaphragmatic injury, 18:206

with epiglottitis, 10:114

head, 26:308-309, 308t

for hemothorax, 18:205

of mediastinal hematoma, 20:226, 227f

in minor TBI, 26:308-309

of neck, 10:107-108

with pneumomediastinum, 18:205

pneumothorax on, 18:205

for pulmonary contusion, 18:205

with retropharyngeal abscess, 10:107-108

of sternoclavicular dislocation, 18:204

with submandibular cellulitis and abscess, 10:106

in TBI, 25:295-296

with traumatic aortic injury, 20:226-227

Cyclokapron, 8:87t, 89t

Cyclooxygenase-2 inhibitors, 4:34

Cystitis

antibiotic treatment guidelines for, 7:71, 72, 73t

recommended oral antibiotics for, 6:62t

Cystourethrography, voiding, 6:60

Cytomegalovirus, neonatal, 16:186t

D
Dalteparin, 9S, 22:253-254

“Date rape” drugs, 13:150, 158

DAWN. See Drug Abuse Warning Network

1-Deamino-8-D-arginine vasopressin (DDAVP).

See Desmopressin acetate

Decongestants

incidence of exposures, 3:25t, 4:33t

ingredients, 3:27t, 4:35t

toxicities, 4:35-36

Decontamination, biological, 23:266

Deficiency factor

factor I (fibrinogen), 8:85

factor II (prothrombin), 8:85

factor V, 8:85

factor VII, 8:85

factor VIII. See Hemophilia A

factor IX. See Hemophilia B

factor X, 8:85

factor XI, 8:85

factor XII, 8:83

factor XIII, 8:85

Degenerative disorders of CNS, 5:46, 48t

Delirium, agitated, 12:138

Demerol. See Meperidine

Dengue, 24:279-280, 280, 282

Dengue fever, 24:279, 281t

Dengue shock syndrome, 24:279

Dermatologic preparations

incidence of exposures, 3:25t, 4:33t

ingredients, 3:27t

toxicities, 3:23-29

Designer drugs, 13:153t, 156-159

Desmopressin acetate (DDAVP)

for bleeding disorders, 8:90

for mild hemophilia A, 17:193-194

for von Willebrand’s disease, 8:85, 86, 87t

Dexamethasone

for brain metastasis, 15:179
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for croup, 10:111

for epidural spinal cord compression, 15:178

for trichothecene mycotoxins, 24:288

Dextromethorphan, 3:26t, 4:35

Diacetylmorphine. See Heroin

Diaphragmatic injuries, 18:205-206, 19:212-214, 216t

Diazepam (Valium), 13:149t, 150

cimetidine interactions, 4:37t

ED visits due to, 12:133t

for GHV overdose, 13:158

for seizure prophylaxis in TBI, 26:304

Dibucaine, 3:25, 26t

Difficult airway, management of. See Airway man-

agement, in difficult airway

Digoxin, 6:65, 13:148

Dilaudid. See Hydromorphone

Diltiazem, 4:37t

2,5-Dimethoxy-4-methylamphetamine (STP),

13:153t, 156

Diphenhydramine (Benadryl)

for acute dystonic reaction, 5:53

ED visits due to, 12:133t

movement disorders caused by, 5:54

toxicity of, 3:26t, 4:34-35

Diphenoxylate (Lomotil), 12:139, 141

Diphtheria (true croup), 10:108-109, 110

Diphtheria antitoxin, 10:109

Directigen Flu A, 25S:4t

Domestic violence, 12:133

Donnatal. See Scopolamine hydrobromide

Dopamine, 7:75, 12:138

Doriden. See Glutethimide

Douches, 3:27t, 4:33

Doxycycline, 13:148, 23:269, 269t

Doxylamine, 3:26t

Dronabinal (Marinol), 13:154

Drug abuse, 12:132-133

prevention and control act, 12:133-134

Drug Abuse Warning Network (DAWN), 12:133

top 10 drugs causing ED visits, 12:133t, 13:156

Drug-induced parkinsonism, 5:45, 47t, 53

Drug interactions

acetaminophen, 13:148

antacids, 6:65

barbiturates, 13:148

cimetidine, 4:37t

corticosteroids, 13:148

fluoroquinolones, 6:64-65

haloperidol (Haldol), 13:155

NSAIDs, 6:65

oral contraceptives, 13:148

valproic acid, 13:148

Drug-related thrombocytopenia, 16:186

Drug resistance, 7:75-77

Drug scheduling, 12:133-134

Drug-seeking patients, 13:159

Drug testing, 13:159-160

Drugs. See also Over-the-counter (OTC) medications;

specific drugs 

of abuse, 12:131-146, 134t, 13:147-162

for ACS, 21:245f

designer, 13:153t, 156-159

movement disorders caused by, 5:52-54, 53t

for parkinsonism, complications or side effects of,

5:45-46, 48t

that cause ED visits, 12:133t

that cause hypoglycemia, 2:14-15

that cause immune-mediated thrombocytopenia,

16:188t

that cause tremors, 5:51t

Dyclonine, 3:26t, 4:32-33

Dysphonia, spasmodic, 5:46

Dysrhythmias

cocaine-induced, 12:135

ventricular paced, 9:100, 9S:7f

Dystonia, 5:46-49, 46t, 48t, 49t

Dystonic reaction, acute, 5:53-54

Dystonic torticollis, 5:47, 49t

E
Eastern equine encephalitis, 23:274

Ebola, 24:280-282, 281t

Ebola virus, 24:280

Echocardiography

of cardiac injury, 20:230

for cardiac tamponade, 18:207

disadvantages of, 18:207

transesophageal

for air embolism, 19:218

for aortic injury, 18:207

for blunt TAI, 20:227

“Ecstasy.” See MDMA (3,4-methylene-

dioxymethamphetamine)

Elavil. See Amitriptyline

Elderly, UTI in, 6:59, 7:72, 73t

Electrocardiography, 9:94-95

additional lead, 9:98-99

with asthma, 11:123t

benign early repolarization (BER), 9:98, 101,

9S:4f, 7f

confounding patterns, 9:99-101

diagnosis of ACS, 9:93-102

and fibrinolytic therapy, 21:244-246

12-lead, 9:99, 9S:5f, 6f

15-lead, 9:98, 99, 9S:5f

patterns that resemble acute ischemic coronary

syndromes, 9:100-101

Q wave with ST segment elevation, 9:96, 9S:2f

R wave, giant, 9:95, 9S:1f

serial, 9:98-99

ST segment depression, 9S:2f

differential diagnosis of, 9:95-96, 96t, 9S:2f

reciprocal, 9:96, 9S:2f

ST segment elevation, 9:95-96, 96t, 9S:1f (See

also Myocardial infarction, acute, ST-elevation)

Q wave with, 9:96, 9S:2f

T wave

hyperacute, 9:95, 9S:1f

Wellen’s, 9:96, 9S:2f

T wave inversion, 9:96, 9S:2f

ventricular paced rhythms, 9:100

Electrolytes, 11:123t

Embolism, air, 19:218-219, 218f

Emphysema, cervical, 19:214, 214f

Enactogens or hallucinogenic amphetamines,

13:153, 153t

Encephalitis

Eastern equine, 23:274

Venezuelan equine, 23:274-276

Western equine, 23:274

Endocarditis, 12:142-143

Endocardium, injury to, 20:231

Endocrine evaluation, 2:17-18

Endoscopy, fiberoptic, 1:4-6

Enoxacin (Penetrex), 6:62t, 63, 65

Enoxaparin (Lovenox)

for ACS, 9S, 21:245f, 247, 22:255

for AMI, 21:239, 246-247, 22:253-255, 256

for ST-elevation MI, 22:254-255

ENTIRE study (ENoxaparin and TNK-tPA with or

without GP IIb/IIIa inhibitor as REperfusion strat-

egy in ST-elevation MI), 22:254-255

Ephedrine, 3:26t

Epidural hematoma, 26:304-305, 305f

Epidural spinal cord compression, 15:177-178, 177t

Epiglottitis, 10:112-115, 112t

antibiotics for, 10:115

Epileptic myoclonus, 5:52

Epinephrine, 10:115, 11:125t

Epsilon-aminocaproic acid (Amicar), 8:90

for hemophilia, 8:89t

for oral and mucosal bleeding, 17:193

for von Willebrand’s disease, 8:87t

Eptifibatide (Integrilin), 9S, 21:245f

Equanil. See Meprobamate

Equine encephalitis

Eastern, 23:274

Venezuelan, 23:274-276

Western, 23:274

Eschmann stylet, 1:7-8

Esmolol, 20:228

Esophageal injuries, 19:212, 216t

Esophageal perforation, 18:205

Esophageal tracheal Combitube (ETC), 1:1-3, 3f,

4f

Essential myoclonus, 5:52

Essential tremor, 5:51

Estrogen therapy, 8:90

ETC. See Esophageal tracheal Combitube

Ethanol

blood levels in severe TBI, 26:302

and hypoglycemia, 2:15

toxicity of, 3:26t

Ethchlorvynol (Placidyl), 13:149t, 151

Etomidate, 26:300-301

“Eve.” See MDEA (3,4-methoxy-N-ethylampheta-

mine)

Everclear. See Gamma-hydroxybutyrate (GHB)

EZ Lay. See Gamma-hydroxybutyrate (GHB)
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F
Factor I (fibrinogen) deficiency, 8:85

Factor II (prothrombin) deficiency, 8:85

Factor V deficiency, 8:85

Factor VII deficiency, 8:85

Factor VIIa, recombinant, 8:90

Factor VIII deficiency. See Hemophilia A

Factor VIII replacement, 8:85-86, 17:193, 193t

concentrates, 8:86-88, 86t, 87t, 88-90, 89t

Factor IX deficiency. See Hemophilia B

Factor IX replacement, 8:88-90, 88t, 89t, 17:193, 193t

Factor X deficiency, 8:85

Factor XI deficiency, 8:85

Factor XII deficiency, 8:83

Factor XIII deficiency, 8:85

“False” croup, 10:109-112

Fanconi’s syndrome, 16:186t

Fasciitis, necrotizing, 12:143

FAST exam. See Focused Assessment for the

Sonographic Examination of the Trauma patient

(FAST exam)

Febrile transfusion reactions, 17:198, 199t

Femoral neck stress fractures, 14:165f, 166

Fentanyl, 12:139, 141

for rapid sequence intubation, 26:301

in severe TBI, 26:303

Ferrous gluconate, 3:26t

Ferrous sulfate, 3:26t

Fever

dengue fever, 24:279, 281t

hemorrhagic, 24:281t

Argentine, 23:275t, 24:280, 281t, 282

Bolivian, 24:280, 281t, 282

Brazilian, 24:281t

Congo-Crimean, 24:280, 281, 281t, 282

dengue, 24:279

dengue fever, 24:279, 281t

Ebola, 24:280-282

Hantaan, 23:275t, 24:281, 282

Omsk, 24:281t

with renal syndrome, 24:281t, 282-283

vaccines for, 24:282

Venezuelan, 24:280, 281t

viruses, 24:280

Lassa fever, 24:280, 281t

Marburg, 24:281t

neutropenic, 15:179t, 180

parrot fever, 23:271

Q fever, 23:272-273

“rabbit fever,” 23:271-272

Rift Valley fever, 23:275t, 24:281t

in TTP, 16:189t

yellow fever, 23:275t, 24:281t, 282

Fiberoptic endoscope, 1:4-5

Fiberoptic intubation, 1:4-6

Fiberoptic laryngoscopy, 10:114

Fibrinogen deficiency, 8:85

Fibrinolytic therapy

candidacy for, 21:239-246

combined with GP IIb/IIIa inhibitor, 22:261

combined with LMW heparin, 22:253-254

current landscape, 21:238-239

failed, primary angioplasty with, 21:248

mechanism and efficacy, 21:238

outcome-optimizing pharmacological combina-

tions, 21:238-239

patient screening, identification, and stratification,

21:239-246

Fibular stress fractures, 14:167

Filovirus, 24:280, 281

Fiortal, 13:148, 149t

Flail chest, 18:203, 19:215-216, 216t

Flavivirus, 24:280, 282

Flu. See Influenza

Flu OIA, 25S:4t

Fluconazole, 7:72, 74, 75

Fluid restriction, hyponatremia, 15:177

Flumadine. See Rimantadine

Flumazenil (Romazicon), 13:150, 26:303

Flunitrazepam (Rohypnol), 13:149t, 150

Fluoride, 4:31-32

Fluoroquinolones

adverse effects, 6:63t

for bacteremia and urosepsis, 7:75

bacteriologic resistance to, 6:61

drug interactions, 6:64-65

for pyelonephritis, 6:62t

side effects, 6:63t, 64

for UTI, 6:62-65, 62t, 7:71

Fluoxetine (Prozac), 12:133t

Flurazepam, 4:37t

Flurochlorocarbons, 12:135t

Fluticasone, 11:126t

Focused Assessment for the Sonographic

Examination of the Trauma patient (FAST

exam), 18:203, 207

Fosfomycin tromethamine, 7:72

Fosphenytoin, 26:304

Fractures

clavicle, 19:220

rib, 18:204

scapular, 18:204, 19:220

sternal, 19:220

stress, 14:163-170

thoracic vertebral, 19:219-220

Francisella tularensis, 23:271

Fresh frozen plasma

for hemophilia, 8:86, 89t, 17:193

for TTP, 16:189

for von Willebrand’s disease, 8:87t

Furosemide

for brain metastasis, 15:179

for rhabdomyolysis, 12:138

for SIADH, 15:177

G
Gamma-amino butyric acid (GABA), 13:147

Gamma-butyrolactone (GBL), 13:150, 153t

Gamma-hydroxybutyrate (GHB) (“Grievous Bodily

Harm,” “Liquid X,” “Liquid Ecstasy,” “Growth

Hormone X, Georgia HomeBoy”), 13:153t, 157-158

drug scheduling, 12:134

urine testing for, 13:159t

Gargles, toxicity, 4:32

Gasoline, 12:135t, 13:152-153, 152t

Gastrointestinal system

opioid effects on, 12:140-141

OTC formulations for, 3:25t, 4:33t, 36-38

Gatifloxacin (Tequin)

adverse effects of, 6:63t

contraindications to, 6:65

drug interactions, 6:65

for pyelonephritis, 6:62t, 7:73t

for UTI, 6:62t, 63, 64

Gelfoam, 8:90

Gentamicin, 6:62t

Georgia HomeBoy. See Gamma-hydroxybutyrate

(GHB)

Geriatric patients. See Elderly

Germicides, 3:27t, 28

GHB. See Gamma-hydroxybutyrate (GHB)

Gilles de la Tourette’s syndrome, 5:50

Glanzmann’s thrombasthenia, 8:83

Glasgow coma scale, 25:294, 294t, 295

Glucagon, 2:19

Glucoregulation, 2:12-13

Glucose replacement, 2:19, 20

Glucose testing, 2:16-17, 26:302

Glutethimide (Doriden), 13:149t, 151

Glyburide, 6:65

Glycerol 30% sodium ascorbate 20% solution

(GLIAS), 26:303

Glycoprotein IIb/IIIa inhibitors, 22:256-258

combined with enoxaparin and TNK-tPA,

ENTIRE study, 22:254-255

combined with fibrinolytic therapy, 22:261

combined with LMWH, 22:253-254

for non-ST-segment elevation ACS, 9S

Great vessels, thoracic, injury to, 20:223-229

Grepafloxacin, 6:65

Grievous Bodily Harm. See Gamma-hydroxybu-

tyrate (GHB)

Growth Hormone X. See Gamma-hydroxybutyrate

(GHB)

Guanarito virus, 24:281t

Gulf War, anthrax immunizations, 23:268

Gum elastic bougie, 1:7-8, 8f

Gunshot wounds, 20:229

H
H2-receptor antagonists, 4:37

Haemophilus influenzae, 10:113

Haemophilus influenzae type b, 10:113

Halcion. See Triazolam

Haldol. See Haloperidol

Hallucinogenic amphetamines, 13:153, 153t

Hallucinogenic mushrooms. See Psilocybin
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Hallucinogens, 12:134t, 135t, 13:153-156, 153t

Haloperidol (Haldol), 5:51, 13:155

Hantaan hemorrhagic fever, 23:275t, 24:281, 282

Hantaan virus, 24:281t

Hantavirus, 24:280, 282

Hantavirus pulmonary syndrome, 24:281t

Hashish, 12:133t, 134t

Head CT scanning, 26:308-309, 308t

Head trauma, 25:291-297, 294t, 26:299-313

minor, 26:307-309

moderate, 26:306-307

severe, 26:299-305

Heart

blunt trauma to, 20:230-231

“bottle-shaped,” 18:207

gunshot wounds to, 20:229

injured, 20:229-230

penetrating injury to, 20:229, 230

rupture of, 20:231

stab wounds to, 20:229

Heliox, 11:127

Hematologic cancers, 15:174t, 175

Hematologic emergencies, 16:183-190, 17:191-200

Hematoma

epidural, 26:304-305, 305f

mediastinal, 20:226, 227f

radiographic findings, 18:206, 206t

subdural

acute, 26:305, 306f

chronic, 26:305, 306f

pathophysiology of, 25:292-294

TBI-associated, 26:304-305

Hemiballism, 5:46t, 49-51, 50t

Hemichorea, 5:49

Hemoglobin H disease, 17:197

Hemoglobin structure and production disorders 

of thalassemias, 17:197-198

Hemolytic anemia, 16:189t, 17:197

Hemolytic transfusion reactions, 17:198-199

Hemophilia, 8:84-85, 17:191-194

factor replacement guidelines for, 17:193t

treatment of, 8:88-90, 17:192-193

Hemophilia A (factor VIII deficiency), 8:84

clinical and laboratory characteristics of, 8:83

factor VIII concentrates available for, 8:86t

management of, 17:193, 193t

mild, 17:193-194

non-transfusional therapy for, 8:90

treatment guidelines for, 8:89t

Hemophilia B (factor IX deficiency), 8:84

factor IX concentrates available for, 8:88, 88t

management of, 17:193, 193t

treatment guidelines for, 8:89t

Hemophilia C, 8:85

Hemopneumothorax, 19:217

Hemorrhage, subarachnoid, 26:305, 307f

Hemorrhagic disorders, 16:184-185

Hemorrhagic fever, 24:281t

Argentine, 23:275t, 24:280, 281t, 282

Bolivian, 24:280, 281t, 282

Brazilian, 24:281t

Congo-Crimean, 24:280, 281, 281t, 282

dengue fever, 24:279, 281t

Ebola, 24:280-282

Hantaan, 23:275t, 24:281, 282

Omsk, 24:281t

with renal syndrome, 24:281t, 282-283

vaccines for, 24:282

Venezuelan, 24:280, 281t

viruses, 24:280

Hemostasis, 8:82, 16:184

secondary, 8:82, 83f

Hemothorax, 19:216t, 218

initial assessment and management, 18:203

radiologic evaluation of, 18:205

Heparin

for AMI, 21:239

combined with streptokinase, 21:239

low-molecular-weight (See also Enoxaparin)

for ACS, 9S

for AMI, 21:246-247, 22:253-254

unfractionated

for ACS, 21:245f

for AMI, 21:246, 247, 22:253-255

Hereditary chorea, 5:49t

Hereditary disorders of coagulation, 17:191-194,

194-195

Heroin (diacetylmorphine), 12:133t, 134t, 139

1999 data, 12:135t

drug scheduling, 12:134

IV drug abuse complications, 12:142

urine testing for, 13:159t

Histamine H1-receptors, 4:34t

Histamine H2-receptor antagonists, 4:37

Histamine H2-receptors, 4:34t

Hospital clinical practice, TMP/SMX, 7:77

“Huffing,” inhalants, 13:152

Humeral stress fractures, 14:168

Huntington’s disease, 5:49

Hydrochloride (Versed), 13:149t, 150

Hydrocodone, 12:134

Hydrocortisone, 3:25

Hydromorphone (Dilaudid), 12:139

Hypercalcemia of malignancy, 15:174-175, 174t

Hyperepinephrinemia, 2:16

Hyperkinetic/choreic movement disorders, 5:45t

Hyperkinetic movement disorders, 5:46-51

Hypertonic saline, 15:177, 26:301

Hyperventilation, 15:179, 26:302

Hyperviscosity syndrome, 15:179-180, 179t

Hypervitaminosis, 4:39t

Hypnotics. See Sedative-hypnotics

Hypoglycemia, 2:11-22

admission indications, 2:20-21, 20t

etiologies relative to age, 2:13, 14t

signs and symptoms of, 2:13, 15, 15t

Hypokinetic movement disorders, 5:45-46, 45t

Hyponatremia, 15:176, 176t

fluid restriction, 15:177

Hypotension, “permissive,” 20:225

I
Ibuprofen, 3:26t, 4:33-34

ICP. See Intracranial pressure

Idiopathic thrombocytopenic purpura, 16:186-189

Imaging advances, 6:60. See also specific modalities

Imidazoline, 3:26t, 4:35

Imipenim, 6:62t

Immune-mediated thrombocytopenia, 16:188t

Immunization

anthrax, 23:268

influenza, 25S:2

smallpox, 24S:4

tetanus, 24:285

Immunological chorea, 5:49t

Imodium, 4:37

Indwelling catheters, complicated, 6:62t

Infants. See also Children

hypoglycemia in, 2:13, 14t

Infection

and blood transfusions, 17:198

IV drug abuse complications, 12:142

urinary tract infection (UTI), 6:57-67, 7:78

antibiotic treatment guidelines for, 6:62t, 7:69-

72, 73t

future treatments and research directions, 

7:77-78

pharmacoeconomic considerations, 7:75-77

in transplant recipients, 7:74

Infection control, bioterrorism, 23S:1-2

Infectious or immunological chorea, 5:49t

Influenza, 24S:3

in children, 25S:1-7

antiviral agents for, 25S:4, 5t

rapid diagnostic tests for, 25S:3, 4t

vaccine dosage, 25S:3t

differential diagnosis of, 24S:1-4

Influenza Rapid Test, 25S:4t

Inhalants, 12:134t, 13:151-153, 152t

1999 data, 12:135t

urine testing for, 13:159t

Inhalational anthrax, 24S:1-4, 2f

presentation of, 23:268

recommendations for post-exposure prophylaxis,

23:269, 269t

Inhaled steroids, 11:126t

Inherited bleeding disorders, 8:82-83

Injury

aortic landmarks, 18:206f, 207f

blast, 19:219

blunt aortic, 20:225, 226, 226t, 227, 228

to coronary vessels, 20:231

diaphragmatic, 18:205-206, 19:212-214, 216t

to endocardium, 20:231

esophageal, 19:212, 216t

to heart, 20:229-230

to pericardium, 20:230-231

secondary brain, 25:293-294

to septum, 20:231

thoracic great vessel, 20:223-229
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tracheobronchial, 18:205, 19:213f, 214-215, 216t

transfusion-related acute lung, 17:199

traumatic aortic injury (TAI), 20:224

blunt, 20:225, 226, 226t, 227, 228

diagnostic studies, 20:226-227, 228f

location of, 20:225

physical findings in, 20:226, 226t

radiologic evaluation of, 18:206-207

treatment of, 20:228-229, 229t

traumatic brain injury (TBI), 25:291-297

minor, 26:307-309

moderate, 26:306-307

patient monitoring, 26:305-306

severe, 26:299-305

Inorganic salts, 3:26t

Insulinoma, 2:17-18

Integrilin. See Eptifibatide

Intermittent positive-pressure breathing (IPPB),

11:123

Intracranial pressure (ICP)

elevated, 15:179, 26:302-303, 306

monitoring, 26:305-306

Intravenous drug abuse complications, 12:142-143

Intubation

with Combitube, 1:2, 3f, 4f

fiberoptic, 1:4-6

with gum elastic bougie, 1:8, 8f

lighted stylet, 1:3-4, 5f

rapid sequence intubation (RSI), 26:300-301

with WuScope, 1:6-7, 6f, 7f

Iodine (povidone-iodine), 3:26t, 28-29, 4:33

IPPB. See Intermittent positive-pressure breathing

Ipratropium, 11:125t, 126

Iron, 4:38

Iron 

salts, 3:26t, 4:35t, 38t

supplements, 3:25t, 4:33t

Ischemia, cocaine-induced, 12:135-136

Ischemic coronary syndromes, acute, 9:95-98, 

100-101

ITP. See Idiopathic thrombocytopenic purpura

J
Junin virus, 24:281t

K
Keratolytics, 3:24-25, 27t

Ketamine (“Special K”), 13:157

Ketoprofen, 3:26t, 4:33-34

Kininogen, high-molecular weight, 8:83

Klonopin. See Clonazepam

Koch, Robert, 10:108

Kyanasur Forest disease, 24:281t

L
Labetalol, 4:37t

Lactate, serum, 26:302

Lactulose, 4:37

Lamifiban, 9S, 22:261

Laryngoscopy

combination intubating WuScope, 1:6-7, 6f, 7f

fiberoptic, 10:114

Larynx, 10:104

Lassa fever, 24:280, 281, 281t, 282

Lateral radiography, of neck, 10:107, 114

Laxatives, toxicity, 3:25t, 4:33t, 35t, 37-38

Left bundle-branch block

ECG findings, 9:99-100, 9S:5f

12-lead, 9:99, 9S:6f

serial, 9:98, 9S:4f

fibrinolytic therapy for, 21:244

Left metatarsal stress fracture, 14:167f

Left ventricular aneurysm, 9:101, 9S:7f

Left ventricular hypertrophy, 9:98, 99, 9S:4f, 5f

Leukotriene antagonists, 11:125-126, 126t

Levalbuterol, 11:126t

Levaquin. See Levofloxacin

Levofloxacin (Levaquin)

adverse effects of, 6:63t

drug interactions, 6:65

for pyelonephritis, 6:62t, 7:73t

for UTI, 6:62t, 63, 64, 7:73t

Librium. See Chlordiazepoxide hydrochloride

Lidocaine, 3:25, 26t, 26:301

Lighted stylet intubation, 1:3-4, 5f

Lighter fluid, inhalant, 12:135t

Liquid Ecstasy. See Gamma-hydroxybutyrate (GHB)

Liquid X. See Gamma-hydroxybutyrate (GHB)

Listonella, 24:287

“Little leaguer syndrome,” stress fracture, 

14:168

Live bacterial agents, 23:267-272

Local anesthetics, 3:25, 26t, 27t

Loffler, Friedrich, 10:108

Lomefloxacin (Maxquin), 6:62t, 63, 63t

Lomotil. See Diphenoxylate

Loperamide, 3:26t, 4:37

Lopressor. See Metoprolol

Loracarbef, 7:71, 71t

Lorazepam (Ativan), 13:150

for cocaine-induced seizures, 12:136

ED visits due to, 12:133t

for GHB overdose, 13:158

for seizure prophylaxis in TBI, 26:304

Lotions, toxicities, 3:26, 27t

Lovenox. See Enoxaparin

Lower extremity stress fractures, 14:166-168

LSD. See Lysergic acid diethylamide

Ludwig’s angina, 10:106-107

Lumbar spine stress fractures, 14:168, 168f

Luminal. See Phenobarbital

Lung injury

“crack lung,” 12:137

transfusion-related acute, 17:199

Lysergic acid diethylamide (LSD), 13:153-154, 153t

1999 data, 12:135t

as club drug, 13:157

drug scheduling, 12:134

ED visits due to, 12:133t

urine testing for, 13:159t

M
Machupo virus, 24:281t

Magnesium

for asthma, 11:126

serum levels and clinical manifestations of toxici-

ty, 4:36t

toxicity of, 3:26t, 4:36, 37

Magnesium sulfate, 11:125t

Magnetic resonance imaging

for diaphragmatic injury, 18:206

with retropharyngeal abscess, 10:108

with submandibular cellulitis and abscess, 10:106

in TBI, 25:296

Malignancy

cardiovascular complications of, 15:172-174

complications related to, 15:179-180

hypercalcemia of, 15:174-175

metabolic complications of, 15:174-177

neurologic emergencies related to, 15:177-179

pericardial disease related to, 15:173-174

Mannitol, 15:179, 26:302-303

Marburg fever, 24:280-282, 281t

Marburg virus, 24:280

Marijuana, 12:132, 133t, 134t, 13:153, 153t, 154-155

1999 data, 12:135t

drug scheduling, 12:134

urine testing for, 13:159t

Marinol. See Dronabinal

Maxquin. See Lomefloxacin

MDEA (3,4-methoxy-N-ethylamphetamine),

13:153t, 156, 157

MDMA (3,4-methylene-dioxymethamphetamine),

13:153t, 156, 157, 159t

Mechanical ventilation, 11:127

Mediastinal hematoma

diagnostic studies, 20:226, 227f

radiographic findings, 18:206, 206t

Medications. See Drugs; Over-the-counter (OTC)

medications

Megakaryopoiesis, inadequate, 16:186t

Menstrual bleeding, 21:244

Menthol, 3:24

Meperidine (Demerol), 12:139

Meprobamate (Miltown, Equanil), 13:149t, 151

Mercurochrome, toxicity, 3:28

Mescaline (peyote), 12:135t, 13:153, 153t

Metabolic chorea, 5:49t

Metaproterenol, 11:125t

Metastasis, brain, 15:178-179

Metatarsal stress fractures, 14:167-168, 167f

Methadone, 12:141-142

1999 data, 12:135t

drug scheduling, 12:134

ED visits due to, 12:133t

pharmacology of, 12:139
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Methamphetamine (“Ice,” “Crystal,” “Glass”),

12:132, 133, 13:153t, 156-157

drug scheduling, 12:134

ED visits due to, 12:133t

urine testing for, 13:159t

Methaqualone (Quaalude), 12:134, 135t, 13:149t,

151

Methcathinone (“Cat”), 13:153t, 156

Methohexital sodium (Brevital), 13:148, 149t

Methylene chloride, 13:153

Methylphenidate (Ritalin), 5:54, 13:153t, 158-159

Methylprednisolone, 11:125t, 16:188

Metoprolol (Lopressor), 4:37t, 21:245f

Microfibrillar collagen (Avitene), 8:90, 17:195

Midazolam, 26:303

Milk alkali syndrome, 4:37

Miltown. See Meprobamate

Miosis, opioid-induced, 12:140

Monkeypox, 23:274

Montelukast, 11:125-126, 126t

Morphine, 12:133t

1999 data, 12:135t

for ACS, 21:245f

drug scheduling, 12:134

pharmacology of, 12:139

urine testing for, 13:159t

Mouthwashes, 3:27t, 4:32

Movement disorders, 5:43-54

classification of, 5:44, 45t

descriptive features of, 5:44, 46t

historical questions for evaluation of, 5:44, 45t

hyperkinetic/choreic, 5:45t, 46-51

hypokinetic, 5:45-46, 45t

neuroleptic medication-induced, 5:53t

phenomenology of, 5:44, 46t

Moxifloxacin, 6:65

Mucosal bleeding, 17:193

“Mules,” 12:138

Musculoskeletal/structural disorders, 5:47, 49t

Mushrooms, hallucinogenic. See Psilocybin

Myeloproliferative disorders, 8:83

Myocardial infarction, acute

abbreviations and acronyms for studies, 22:254t

anatomic location of, 9:96-98, 97t

anterior, 9:97, 9S:3f, 21:244-246

anterolateral, 9:97, 9S:3f

coronary stenting for, 21:248

diagnostic criteria for, 9:99, 9S:6f

ECG abnormalities, 9:95-96, 9S:1f

ECG criteria for, 9:99, 100

fibrinolytic therapy for, 21:238-239, 22:261 (See

also Fibrinolytic therapy)

inferior, 9:97, 9S:3f, 21:244-246

inferoposterior, 9:97, 9S:3f

lateral, 9:97, 9S:3f, 21:244-246

low-molecular-weight heparin (enoxaparin) for,

21:246-247

markers, 9S

mechanical options for, 21:238

non ST-elevation, 9:100

current options, 22:255-258

drug dosing guidelines for, 21:245f

guidelines for, 21:240f, 22:259f

percutaneous PCI for, 21:247-248

pharmacological combinations for, 21:238-239

pharmacological options for, 21:238

posterior wall, 9:97, 9S:4f

ECG findings, 9:97, 97t

isolated, 9:97, 9S:3f

previous, 21:242

procedural coronary intervention for, 22:253-255

reperfusion and revascularization therapy for,

22:251-253

combination therapy after, 22:258-261

ENTIRE study, 22:254-255

selection of, 21:235-249, 22:251-263

right ventricular, 9:97-98, 9S:4f

with serial ECGs, 9:98, 9S:4f

ST-elevation

combination fibrinolysis and GP IIb/IIIa 

inhibitor treatment of, 22:261

coronary stenting for, 21:248

drug dosing guidelines for, 21:245f

guidelines for management of, 21:241f, 

22:260f

reperfusion strategy for, 22:254-255

thrombolysis vs. primary angioplasty for, 21:238,

244f

unfractionated heparin vs. enoxaparin for, 22:253-

255

with ventricular paced rhythms, 9:100, 9S:7f

Myoclonus, 5:45t, 46t, 52

epileptic, 5:52

essential, 5:52

N
Nadroparin, 9S

Nalmefene, 12:140

Naloxone, 12:140, 141, 26:303

Naltrexone, 12:140

Naphazoline, 3:26t

Naproxen, 3:26t, 4:33-34

Narcotics, 12:135t

Nasal preparations, over-the-counter, 3:25t, 27t,

4:33t

National Asthma Education Prevention Program

(NAEPP), 11:123-124

National Household Survey on Drug Abuse

(NHSDA), 12:133

1999 data, 13:147

top 10 drugs of abuse, 12:134t

National Immunization Program, diphtheria,

10:109

Nausea, 5:45, 48t

Nebulizers, 11:123

Neck, sore throat, 10:104

Neck CT scanning, 10:107-108

Neck x-rays, lateral, 10:107, 114

Necrotizing fasciitis, 12:143

Nedocromil, 11:126t

Neonates. See also Children

hypoglycemia in, 2:13, 14t

rubella/CMV in, 16:186t

Neuraminidase inhibitors, 25S:4, 5, 5t

Neurodegenerative disorders, 5:45, 47t

Neuroleptic malignant syndrome, 5:45-46, 48t

Neuroleptic medication-induced movement 

disorders, 5:53t

Neuroleptic movement disorders, 5:53

Neurologic disorders

in sickle cell disease, 17:197

simulating dystonic torticollis (cervical dystonia),

5:47, 49t

Neurological examination, abridged, 25:294-295,

295t

Neutropenic fever, 15:179t, 180

Niacin (B3), 4:39t, 40

Nifedipine, 4:37t

Nitrofurantoin

for asymptomatic bacteriuria, 7:70

bacteriologic resistance to, 6:61

for UTI, 6:64, 7:70, 71t, 72

Nitroglycerin, 21:245f

Nitroprusside, 20:228

Nitrous oxide, 12:135t

Nonoxynol-9, 4:33

Nonsteroidal anti-inflammatory drugs (NSAIDs)

drug interactions, 6:65

incidence of exposures, 3:25t, 4:33t

over-the-counter, 4:33-34, 35t

toxicity of, 3:26t

Norfloxacin, 6:62t, 64, 7:73t

O
Octreotide, 2:19

Ocular preparations, over-the-counter, 3:25t, 27t,

4:33t

Oculogyric crisis, 5:53

Ofloxacin (Floxin)

adverse effects, 6:63t

drug interactions, 6:65

for pyelonephritis, 6:62t, 7:73t

for UTI, 6:62t, 63, 7:73t

Olecranon stress fractures, 14:168

Omsk hemorrhagic fever, 24:281t

Oncologic emergencies, 15:171-182

Opiates. See Opioids

Opioids, 12:139-143

abuse nationwide, 12:132

oral, 12:134, 141-142

in severe TBI, 26:303

toxicity of, 4:37

Oral bleeding, 17:193

Oral contraceptives, 5:54, 13:148

Oropharynx microbiology, 10:104

Orotracheal intubation, with WuScope, 1:7, 7f

Oseltamivir (Tamiflu), 25S:4, 5t

Osmotic agents for decreasing ICP, 26:302-303
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Outcome-effective therapy, UTI, 7:75-76, 76-77

Over-the-counter (OTC) medications

drug scheduling, 12:134

incidence of exposures, 3:25t, 4:33t

oral preparations

incidence of exposures, 3:25t, 4:33t

ingredients, 3:27t, 4:35t

toxicities, 4:31-33, 33-34, 38-40

topical preparations

incidence of exposures, 3:25t

oral products, 4:31-33

toxicities, 3:23-30, 26t, 27t

toxicities, 4:40

cough and cold preparations, 4:34-36

dermatologic preparations, 3:23-29

gastrointestinal agents, 4:36-38

oral preparations, 4:33-34, 35t

oral topical products, 4:31-33

topical preparations, 3:23-30, 26t, 27t

vaginal and rectal preparations, 4:33

Overdose

barbiturate, 13:149

benzodiazepine, 13:150

GHB, 13:158

heroin, 12:139

opiate, 12:141

pentazocine (Talwin), 12:141

phenobarbital (Luminal), 13:149

propoxyphene (Darvocet), 12:141

Oxycodone (Tylox, Percocet), 12:133t, 135t, 139

Oxygen therapy, asthma, 11:124

Oxygenation, TBI, 26:300-301

Oxymetazoline, 3:26t

P
Pain

bone, 17:195-196

pharyngeal, 10:103-118

vasoocclusive crisis, 17:195

Pamidronate, 15:175

Pancytopenia, 16:186t

Parkinsonism, 5:45-46, 46t, 47t

cardinal features of, 5:45, 47t

classification of, 5:44, 45t

complications of, 5:45, 48t

complications or side effects of drug therapy for,

5:45-46, 48t

drug-induced, 5:45, 47t, 53

idiopathic, 5:45, 47t

Parkinson’s disease, 5:45, 48t

Parrot fever, 23:271

Partial thromboplastin time, activated (aPTT),

8:83

prolonged, 16:185, 185t

PCP. See Phencyclidine

PCS. See Post-concussion syndrome

Pediatric age group. See Children

Pediculocides, 3:27-28, 27t

PEEP, 26:301

Pelvic stress fractures, 14:166

Penetrating trauma

aortic, 20:224

to heart, 20:229, 230

to major vessel, 20:226

Penetrex. See Enoxacin

Penicillin, 6:61, 7:70

Pentazocine hydrochloride (Talwin), 12:139, 141

Pentobarbital, 26:303

Percocet. See Oxycodone

Percutaneous transluminal coronary angioplasty

(PTCA), 21:247-248, 22:253, 253t

comparison with thrombolysis, 21:238, 238t, 244f

primary, 21:244f, 247-248, 22:253, 253t

Pericardial disease related to malignancy, 15:173-

174, 173t

Pericardial window, subxiphoid, 20:230

Pericarditis, acute, 9:101, 9S:7f

Pericardium, injury to, 20:230-231

Peritoneal lavage, diagnostic, 18:206

Peritonsillar abscess, 10:104-106, 105t

Permethrin, 3:26t

“Permissive hypotension,” 20:225

Persistent post-concussion syndrome (PPCS), 26:309

Personal care products, 3:25t, 4:33t

Peyote. See Mescaline

Pharyngeal pain, 10:103-118

Pharyngitis, 10:104

Pharynx, sore throat, 10:103-104

Phenazopyridine, 7:72

Phencyclidine (PCP), 13:153, 153t, 155

1999 data, 12:135t

abuse of, 12:134t

drug scheduling, 12:134

ED visits due to, 12:133t

urine testing for, 13:159t

Phenobarbital (Luminal), 13:148, 149, 149t

Phenolphthalein, 4:37-38

Phenols, 4:32

Phenothiazines, 5:53, 6:65

Phenylephrine, 3:26t

Phenylisopropylamine (Benzedrine), 13:156

Phenylpropanolamine, 3:26t, 4:35

Phenytoin, 4:37t, 26:304

Phlebotomy, 15:180

Piperacillin, 6:62t

Piperacillin/tazobactam, 6:62t, 7:74, 75

Piperonyl butoxide, 3:27

Pirbuterol, 11:125t

Placidyl. See Ethchlorvynol

Plague, 23:270-271

Plague vaccine, 23:271, 275t

Platelet antagonists, oral, 22:258

Platelet count, decreased, 16:185, 185t

Platelet-related disorders, 16:183-190

Platelet transfusion, 16:188

Platelets, 16:184

decreased production of, 16:186, 186t

destruction of, 16:186, 187t, 189

Pneumomediastinum, 18:204-205

Pneumonic plague, 23:270-271

Pneumothorax, 19:216-217

antibiotics, 19:217

differential diagnosis of, 19:216t

initial management and assessment of, 18:202-203

open, 18:203

radiographic findings in, 19:216t

radiologic evaluation of, 18:205

tension, 18:202, 19:216t, 217

Poison Control Center data, 1999, 12:135t

Poison ivy products, 3:27

Poisoning. See also Overdose; Toxicity

tetrodotoxin, 24:286-287

Polymyxin, 7:78

Post-concussion syndrome (PCS), 26:309

persistent, 26:309

Posthallucination perception disorders, 13:154

Postsplenectomy state, 17:199

Posttraumatic seizures (PTS), 26:303

late, 26:303-304

Postural reflexes, impairment of, 5:45, 47t

Postural tremor, valproic acid-induced, 5:53

Povidone-iodine. See Iodine

PPCS. See Persistent post-concussion syndrome

Pramoxine, 4:33

Prednisone

for asthma, 11:125t

for hemophilia B, 8:89t

for ITP, 16:188

Pregnancy

pyelonephritis, 7:73

cocaine use, 12:138

Prekallikrein deficiency, 8:83

Prescription, patient, and drug resistance (PPD)

approach, UTI, 7:76

Procedural coronary intervention (PCI), 21:247-

248, 22:253-255

drug dosing guidelines for, 21:245f

enoxaparin role in, 22:256

Propanolol, 4:37t

Propoxyphene (Darvocet), 12:141

ED visits due to, 12:133t

overdose, 12:141

pharmacology of, 12:139

Propranolol, 5:51

Prothrombin complex concentrates, 8:88-90, 88t

Prothrombin deficiency, 8:85

Prothrombin time (PT), 8:82-83

prolonged, 16:185, 185t

Prozac. See Fluoxetine

Pseudoephedrine, 3:26t

Pseudomonas, 24:287

Psilocybin (hallucinogenic mushrooms, Psilocybe),

12:135t, 13:153t, 155

Psittacosis, 23:271

Psychedelics, 13:153, 153t

Psychogenic tremors, 5:51-52, 52t

PT. See Prothrombin time

PTCA. See Percutaneous transluminal coronary

angioplasty
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Pufferfish, 24:286-287

Pulmonary contusion, 18:205, 19:215, 216t

Pulmonary function testing, 11:122, 123t

Pulse oximetry, 26:302

Puncture wounds, 26:304

Pupils, “blown,” 25:295

Pyelonephritis

antibiotic treatment guidelines for, 7:72-74, 73t

guidelines for hospital admission, 7:72

laboratory models, 7:78

recommended intravenous agents for, 6:62t

recommended oral antibiotics for, 6:62t

Pyrethrins, 3:26t, 27

Pyridoxine (B6), 4:39t, 40

Q
Q fever, 23:272-273

Quaaludes. See Methaqualone

Quarternary compounds, ammonium, 3:26t, 28-29

QuickVue, 25S:4t

Quinidine, 13:148

Quinolones, 7:77. See also Fluoroquinolones

Quinupristin/dalfopristin, 7:78

R
“Rabbit fever,” 23:271-272

“Raccoon’s eyes,” 26:300

Radiography

of ACS, 9:95-96, 9S:1f

advances, 6:60

chest. See Chest x-ray

endocrine studies, 2:18

esophageal perforation on, 18:205

of femoral neck stress fractures, 14:165f

lateral neck, 10:107, 114

of lumbar spine stress fractures, 14:168, 168f

mediastinal hematoma findings, 18:206, 206t

of metatarsal stress fractures, 14:167, 167f

“Scotty Dog” sign, 14:168, 168f

of submandibular cellulitis and abscess, 10:106

of tibial stress fractures, 14:166, 166f

Radiologic evaluation

of aortic injury, 18:206-207

of cardiac tamponade, 18:207

of diaphragmatic injury, 18:205-206

of esophageal perforation, 18:205

goal of, 6:60

of hemothorax, 18:205

of pneumomediastinum, 18:204-205

of pneumothorax, 18:205

of pulmonary contusion, 18:205

of rib fractures, 18:204

of scapular fractures, 18:204

of sternoclavicular dislocation, 18:204

of thoracic trauma, 18:204-207

of tracheobronchial injury, 18:205

Radiotherapy, 15:178

Rapid glucose test stick, 26:302

Rapid sequence intubation (RSI), 26:300-301

Rectal preparations, over-the-counter (OTC),

3:25t, 27t, 4:33, 33t

Reflexes, postural, impairment of, 5:45, 47t

Rehabilitation, 12:142

Relenza. See Zanamivir

Renal disease

hemorrhagic fever with renal syndrome, 24:281t,

282-283

in sickle cell disease, 17:196

in TTP, 16:189t

Reperfusion therapy, 21:235-249, 22:251-263

Respiratory system, 10:103-104

drug effects on, 12:137, 140

Reston, 24:280, 281t

Resuscitative thoracotomy, 18:203-204, 204t

Retavase. See Reteplase

Reteplase (rPA, Retavase), 21:239, 245f

Retropharyngeal abscess, 10:107-108, 107t

Revascularization therapies, 21:235-249, 22:

251-263

Rhabdomyolysis, 12:138

Rib fractures, 18:204

Ribavirin, 24:282

Riboflavin (B2), 4:39t, 40

Ricin, 24:285-286

Rickettsia, 24:284t

Rifampin, 23:269

Rift Valley fever, 24:281t

Rift Valley fever vaccine, 23:275t, 24:282

Rift Valley fever virus, 24:280

Rigidity, 5:45, 47t

Rimantadine (Flumadine), 25S:3, 5t

Ritalin. See Methylphenidate (Ritalin)

Rocuronium, 26:301

Romazicon. See Flumazenil

rPA. See Reteplase

Rubefacients, 3:24, 27t

Rubella, neonatal, 16:186t

S
Sabia virus, 24:281t

Salicylates, 3:25t, 26t, 4:33t, 37

Saline, hypertonic, 15:177, 26:301

Salmeterol, 11:126t

Salts, inorganic, 3:26t

Saxitoxin, 24:286

Scabicides, 3:27-28, 27t

Scapular fractures, 18:204, 19:220

Scoop. See Gamma-hydroxybutyrate (GHB)

Scopolamine hydrobromide (Donnatal), 13:148

Seconal, 13:149t

Second left metatarsal stress fracture, 14:167f

Secondary survey, 18:204

Sedative-hypnotics, 12:134t, 13:147-151

1999 data, 12:135t, 13:147

commonly abused, 13:147-148, 149t

in severe TBI, 26:303

Seizure prophylaxis, 26:303-304, 304t

Seizures

cocaine-induced, 12:136

posttraumatic, 26:303

Sepsis, 2:15, 7:78. See also Urosepsis

Septum, injury to, 20:231

Serum chemistry, 26:302

Serum lactate, 26:302

Shellfish poisoning, 24:286

Shock

cardiogenic, 21:248

dengue shock syndrome, 24:279

Shoulder films, 18:204

Sickle cell 

anemia, 17:195

disease, 17:195-197

Skin infections, 12:142

Sleep aids, 12:133t

Smallpox, 23:273-274

“flat-type,” 23:273

vaccination for clinicians, 23S:3-4

Smallpox vaccine, 23:274, 275t, 24S:4

“Sniffing,” inhalants, 13:152

Soaps, toxicities, 3:26

Sodium bicarbonate

for barbiturate overdose, 13:149

for rhabdomyolysis, 12:138

toxicity of, 3:26t, 4:36

Sodium thiopental, 26:300

Solid tumors, 15:174t, 175

Soma. See Carisoprodol

Sore throat, 10:103-118, 105t

Sparfloxacin, 6:65

Spasmodic croup, 10:110

Spasmodic dysphonia, 5:46

“Special K.” See Ketamine

“Speed freaks,” 13:156

“Speedballs,” 12:140

Spermicides, 4:33

Spinal cord compression, epidural, 15:177-178

Spinal epidural abscess, 12:143

Spine, stress fracture of, 14:168-169

Splenectomy, 17:199

Splenic infarction, 17:196

Splenic sequestration, 17:196

Spondylolysis, 14:168-169, 168f

Stab wounds

to heart, 20:229

in severe TBI, 26:304

Stadol. See Butorphanol

Staphylococcal enterotoxin, 24:286

Staphylococcal enterotoxin B, 24:286

vaccine, 23:275t

Staphylococcus, 26:304

Sternal fractures, 19:220

Sternoclavicular dislocation, 18:204

Steroids. See Corticosteroids

Stimulants, 5:54, 12:134t

Stool softeners, 4:35t

STP. See 2,5-Dimethoxy-4-methylamphetamine (STP)
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Streptococcus group A, 10:113

Streptokinase, 21:239, 22:261

Streptomycin, 23:269

Stress fractures, 14:163-170

“dreaded black line,” 14:166-167

femoral neck, 14:165f, 166

fibular, 14:167

humeral, 14:168

lower extremity, 14:166-168

lumbar spine, 14:168, 168f

“march,” 14:167

metatarsal, 14:167-168, 167f

spine, 14:168-169

tibial, 14:166-167, 166f, 167f

upper extremity, 14:168

Stroke

cocaine-induced, 12:136-137

and fibrinolytic therapy, 21:242

Structural chorea, 5:49t

Structural disorders, 5:47, 49t

Stylet, lighted, 1:3-4

Subarachnoid hemorrhage, 26:305, 307f

Subdural hematoma

acute, 26:305, 306f

chronic, 26:305, 306f

pathophysiology of, 25:292-294

TBI-associated, 26:304-305

Submandibular cellulitis and abscess, 10:106-107

Substance abuse, 12:132-133

Subxiphoid pericardial window, 20:230

Succinylcholine, 26:301

Sucking chest wound, 18:203

Sucralfate, 6:65

“Sudden sniffing death,” 13:152

Sulbactam, 10:115

Sulfa drugs, 6:61

Sulfonamides, 7:70

Sulfur, 3:27

Superior vena cava syndrome, 15:172-173, 173t

Supraglottic area, 10:104

Supraglottitis, 10:112-115

Surgery. See also specific procedures

and fibrinolytic therapy, 21:242

for traumatic aortic injury, 20:228-229

Swallowing inability, conditions presenting with,

10:103, 105t

Sydenham’s chorea, 5:48-49

Symmetrel. See Amantadine

Sympathomimetics, 3:26t

Symptomatic myoclonus, 5:52

Syndrome of inappropriate antidiuretic hormone

(SIADH), 15:176-177

T
TAI. See Traumatic aortic injury

“Talk and deteriorate” syndrome, 26:304

Talwin. See Pentazocine hydrochloride

Tamiflu. See Oseltamivir

Tamponade, cardiac, 18:207

Tardive disorder, 5:53-54

TC-83, 23:276

Tenecteplase (TNKase), 21:245f

Tension pneumothorax, 18:202, 19:216t, 217

Tequin. See Gatifloxacin

Terbutaline, 11:125t

Terrorism

biological agents used for, 24:284t

bioterrorism, 23S:1-4, 24S:1-4

post-September 11 considerations, 25S:5-6

Tetanus, 24:285

Tetracycline, 6:61

Tetrahydrocannabinol, 13:154

Tetrahydrolozine, 3:26t, 4:35

Tetrodotoxin poisoning, 24:286-287

ββ-Thalassemia major, 17:197-198

ββ-Thalassemia minor (ββ-thalassemia trait), 17:198

Thalassemias, 17:197-198

Theophylline

with asthma, 11:123, 123t

drug interactions, 4:37t, 13:148

sustained release, for post ED asthma therapy,

11:126t

toxicity, 11:123

Thiamine (B1), 2:19-20, 4:39t, 40

Thiazides, maternal, 16:186t

Thoracic great vessel injury, 20:223-229

Thoracic trauma, 18:201-209, 19:211-221, 216t,

20:223-232

Thoracic vertebral fractures, 19:219-220

Thoracotomy

indications for, 18:203t, 20:230

resuscitative, 18:203-204, 204t

Thrombasthenia, Glanzmann’s, 8:83

Thrombin, 8:90

Thrombocytopenia, 16:185-189

differential diagnosis of, 16:186, 186t, 187t

drug-related, 16:186

immune-mediated, 16:188t

mild, 8:83

production deficits leading to, 16:186t

in TTP, 16:189t

Thrombocytopenic purpura, idiopathic, 16:186-187

Thrombolysis, 22:253, 253t

comparison with primary angioplasty, 21:238,

238t, 244f, 22:253, 253t

Thrombotic thrombocytopenic purpura, 16:189,

189t

Tibial stress fractures, 14:166-167, 166f, 167f

Tic disorders, 5:50t

Ticarcillin/clavulanate, 6:62t, 7:74, 75

Tics, 5:46t, 50-51, 50t

Tinzaparin, 22:255

Tirofiban (Aggrastat), 9S, 21:245f, 22:253

TMP/SMX. See Trimethoprim/sulfamethoxazole

TNK-tPA, 21:239

combined with abciximab, 21:246-247

combined with enoxaparin, 21:239, 246

ENTIRE study, 22:254-255

TNKase. See Tenecteplase

Tobramycin, 6:62t, 7:71t

Toluene/xylene, 12:135t

Tonsillectomy, “quinsy,” 10:105

Toothpaste, toxicities, 3:27t, 4:31-32

Topical analgesics, 3:24, 27t

Topical anti-infectives, 3:25, 27t

Topical products

incidence of exposures, 3:25t, 4:33t

ingredients, 3:27t

oral, 4:31-33

toxicities, 3:23-29, 4:31-33

Torticollis, 5:47, 49t

Total outcome costs, UTI, 7:76-77

Tourette’s syndrome, 5:50-51

Toxicity

aluminum, 3:26t, 4:36

of dermatologic preparations, 3:23-29

of gastrointestinal agents, 4:36-38

of miscellaneous oral agents, 4:38-40

of oral preparations, 4:33-34

of oral topical products, 4:31-33

of over-the-counter medications, 3:23-30

theophylline, 11:123

of topical products, 3:23-29

of vaginal and rectal preparations, 4:33

Toxins, bio-, 24:283-288, 284t

tPA. See Alteplase

Tracheal intubation

with Combitube, 1:2, 4f

with gum elastic bougie, 1:8, 8f

Tracheal tube introducer, 1:7-8

Tracheitis, bacterial, 10:115

Tracheobronchial injuries, 18:205, 19:213f, 214-

215, 216t

Trachlight, 1:3, 4, 5f

Tramadol (Ultram), 12:140

Tranexamic acid, 8:90

Tranquilizer abuse, 12:134t

Transesophageal echocardiography

for air embolism, 19:218

for aortic injury, 18:207

for blunt TAI, 20:227

Transfusion reactions, 17:198-199

allergic, 17:199

febrile, 17:198, 199t

hemolytic, 17:198-199

Transfusion-related acute lung injury, 17:199

Transfusional therapies, 17:194-195

Transient tic disorders, 5:50

Transplant recipients, 7:74

Tranxene. See Chlorazepam

Trauma

blunt cardiac, 20:230-231

chest or thoracic, 18:201-209, 19:211-221, 216t,

20:223-232

head, 25:291-297, 26:299-313

penetrating

to chest, 20:226

to heart, 20:229

recent, and fibrinolytic therapy, 21:242
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Traumatic aortic injury (TAI), 20:224

blunt, 20:225, 226, 226t, 227, 228

diagnostic studies, 20:226-227

location of, 20:225

physical findings in, 20:226, 226t

radiologic evaluation of, 18:206-207

treatment of, 20:228-229, 229t

Traumatic asphyxia, 19:216t, 219

Traumatic brain injury (TBI), 25:291-297

abridged neurological examination in, 25:295t

classification of, 26:299

history, 25:294, 294t

“mild,” 25:295

minor, 26:307-309

moderate, 26:306-307

patient monitoring, 26:305-306

severe, 26:299-305

Traumatic intimal tear, aortic, 20:224

Traumatic rupture, aortic, 20:224

Traumatic tear, aortic, 20:224

Tremors, 5:45t, 46t, 51-52

causes of, 5:51t

conditions that enhance, 5:51, 51t

of parkinsonism, 5:45, 47t

postural, valproic acid-induced, 5:53

psychogenic, 5:51-52, 52t

Triazolam (Halcion), 13:149t, 150

Trichloroethane, 13:152t, 153

Trichothecene mycotoxins, 24:287-288

Tricyclic antidepressants, 4:37t

Trimethoprim/sulfamethoxazole (TMP/SMX)

for asymptomatic bacteriuria, 7:70

for cholera, 23:270

cost comparisons, 7:77

for cystitis in elderly, 7:73t

hospital clinical practice, 7:77

for pyelonephritis, 7:72, 73

resistance to, 6:61, 7:76

total outcome costs, 7:76-77

for UTI, 6:62t, 64, 7:70-72, 71t, 78

evidence-based support for, 7:75-76

TTP. See Thrombotic thrombocytopenic purpura

Tularemia, 23:271-272

Tularemia vaccine, 23:275t

Tumor lysis syndrome, 15:175-176, 175t

Tumors

non-islet cell, 2:18

solid, 15:174t, 175

Two-dimensional echocardiography, 20:230

Tylox. See Oxycodone

U
Ultra Rapid Opiate Detoxification (UROD), 12:142

Ultram. See Tramadol

Ultrasound advances, 6:60

Upper airway, sore throat, 10:104

Upper extremity stress fractures, 14:168

Uremia, 8:83

Urethritis, 7:72

Urinary incontinence, 7:73t

Urinary tract infection (UTI), 6:57-67, 7:78

antibiotic treatment guidelines for, 7:69-72

in elderly, 7:72, 73t

recommended oral antibiotics, 6:62t

selection, 6:62-65

antimicrobials for, 7:69-72, 78

future treatments and research directions, 7:77-78

pathogens responsible for, 6:60-61, 61t

in pediatric age group, 6:59, 7:70-71, 71t

pharmacoeconomic considerations, 7:75-77

in transplant recipients, 7:74

Urine culture, UTI, 6:59-60

Urine drug testing, 13:159-160, 159t

Uro-Vaxom, 7:77

Urosepsis, 6:62t, 7:74-75

antibiotics for, 7:74-75

V
Vaccines

anthrax, 23:268, 275t

for biological weapons, 23:275t

botulinum toxoid, 24:285

for hemorrhagic fever, 24:282

influenza, 25S:3t

plague, 23:271, 275t

smallpox, 23:274, 275t, 23S:3-4, 24S:4

Venezuelan equine encephalitis, 23:275t, 276

Vaccinia, 23:274

Vaginal preparations, over-the-counter (OTC),

3:25t, 27t, 4:33, 33t

Valium. See Diazepam

Valproic acid, 5:53, 13:148

Vascular patency, 21:239

Vasoconstrictors, 3:27t

Vasoocclusive pain crisis, 17:195

VCUG. See Voiding cystourethrography (VCUG)

Venezuelan equine encephalitis, 23:274-276

Venezuelan equine encephalitis vaccine, 23:275t,

276

Venezuelan hemorrhagic fever, 24:280, 281t

Ventilation, mechanical, 11:127

Ventricular aneurysm, left, 9:101, 9S:7f

Ventricular hypertrophy, left, 9:98-99. 9S:4f, 5f

Ventricular paced rhythms, 9:100, 9S:7f

Ventriculostomy, 26:306

Versed. See Hydrochloride

Vertebral fractures, thoracic, 19:219-220

Vibrio, 24:287

Vibrio cholera, 23:270

Violence, domestic, 12:133

Viral agents, 23:272-276

Viral or “false” croup, 10:109-112, 111t

Viruses, 24:280, 284t

Vitamin A, 4:38-39, 39t

Vitamin B1 (thiamine), 2:19-20, 4:39t, 40

Vitamin B2 (riboflavin), 4:39t, 40

Vitamin B3 (niacin), 4:39t, 40

Vitamin B6 (pyridoxine), 4:39t, 40

Vitamin B12 (cobalamin), 4:39t, 40

Vitamin C (ascorbate), 4:39t, 40

Vitamin D toxicity, 4:39, 39t

Vitamin E toxicity, 4:39-40, 39t

Vitamin K toxicity, 4:39t, 40

Vitamins, 3:25t, 4:33t, 35t, 38-40

Voiding cystourethrography (VCUG), 6:60

von Willebrand’s disease, 8:83-85, 17:194-195, 194t

treatment of, 8:85-88, 87t, 90

W
“Wallbangers,” 13:151

Warfare, biological. See Biological threats

Warfarin, 4:37t

Weapons. See Biological weapons

Wellen’s T waves, 9:96, 9S:2f

Western equine encephalitis, 23:274

“Wool-sorter’s disease,” 23:267

WuScope, 1:6-7, 6f, 7f

X
X-rays. See Radiography

Xanax. See Alprazolam

“XTC.” See MDMA (3,4-methylene-dioxymetham-

phetamine)

Xylometazoline, 3:26t

Y
Yellow fever, 23:275t, 24:281t, 282

“Yellow rain,” 24:287

Yersinia pestis, 23:270-271

Z
Zafirlukast, 11:126t

Zanamivir (Relenza), 25S:3, 4, 5t

Zinc oxide, toxicity, 3:27

Zolpidem tartrate (Ambien), 13:149t, 150, 151

ZstatFlu, 24S:3, 25S:4t



14 2001 Subject Index/Emergency Medicine Reports

JANUARY 1, 2001     

Emergency Management of the Difficult Airway: New Techniques, Devices, and Interventional Approaches. Part II: Fiberoptic
Endoscopic Techniques, Esophageal Tracheal Combitube, Gum Elastic Bougie, and Lighted Stylet

JANUARY 15, 2001

Hypoglycemia: Current Strategies for Diagnosis and Management

JANUARY 29, 2001
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OCTOBER 8, 2001

Acute Myocardial Infarction and Coronary Syndromes: Optimizing Selection of Reperfusion and Revascularization Therapies in the
ED. Part I: Fibrinolysis, Procedural Coronary Intervention (PCI), and the Central Role of the Low Molecular Weight Heparin,
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Used successfully to eradicate smallpox in 1980

Should a bioterrorist strike with smallpox, the
Centers for Disease Control and Prevention’s

(CDC’s) recently released response plan calls 
for investigators to rapidly immunize a “ring”
around the first cases. The ring concept calls for
isolation of confirmed and suspected smallpox
cases followed by contact tracing, vaccination,
and close surveillance of contacts. 

“Ring vaccination — sometimes called search
and containment —- is identifying individuals
with confirmed smallpox and then identifying
and locating those people who came in contact
with that person, and vaccinating those people in
outward rings of contact,” says Harold Margolis,
MD, CDC senior adviser for smallpox prepared-
ness. “This produces a buffer of immune individ-
uals and was shown to prevent smallpox and to
ultimately eradicate this disease.”

Indeed, the ring approach was used to suc-
cessfully eradicate smallpox from the world in
1980. The only officially acknowledged stocks of
live virus remaining are in the United States and
Russia, but bioterrorism experts have long feared
that smallpox may have fallen into other hands. 

But the ring concept was effective when the
demographics of smallpox were very different,
when few were infected and the vast majority of
people were already immune. The CDC plan
acknowledges as much, noting that several cur-
rent factors could contribute to a more rapid
spread of smallpox than was routinely seen
before this disease was eradicated.

These factors include virtually nonexistent

immunity to smallpox, increased mobility of the
population, and delayed recognition of smallpox
by health personnel who are unfamiliar with the
disease, the plan states. Concerning the latter —
similar to the fine line between initial symptoms
of anthrax and influenza — one of the most con-
founding differential diagnoses for smallpox is
chickenpox. (See related story, p. 3.)

Preemptive strike 

While the ring strategy is a classic public
health approach, some favor a more aggressive
preemptive action in this new age of bioterror-
ism: Immunize response teams of health care
workers throughout the nation.

“I would be in favor of a plan to prospectively
immunize not only the strike force at the federal
level, but [also] a cadre of people in each state,”
says William Schaffner, MD, chairman of pre -
ventive medicine at Vanderbilt University in
Nashville. 

Having groups of health care workers immu-
nized in advance could also be critical if the
“ring” is difficult to perceive, he notes.

“We think of it conceptually as a ring, but
clearly people are not all in one geographic
area,” he says. “The people who may or may not
have contact with this first case will be scattered
all over the community. They went shopping

January 2002 / BIOTERRORISM WATCH® 1

Ring of Fire: CDC plan to immunize around 
first smallpox cases has the devil in the details 

This supplement was written by Gary Evans, 
editor of Hospital Infection Control. Telephone:
(706) 742-2515. E-mail: gary.evans@ahcpub.com.



there, had a church group here, and then they
played bridge. The first thing we will be looking
for is information from public health authorities
about who is within the ring and who is outside
the ring. If that is not articulated with great clar-
ity everybody is going to be in deep trouble.”

The CDC is certainly aware of such issues
and concerns, and discussions are still ongoing
within the agency about preemptively immu-
nizing some health care workers. “We have to
weigh the risks and benefits of vaccination for
any group, and that would include health care
workers. We are kind of working through those
issues right now,” Lisa Rotz, MD, medical epi-
demiologist in the CDC bioterrorism response
program, tells Bioterrorism Watch.

The overriding factor in holding back immu-
nization of health care workers is the hazards and
side effects of the vaccine.

“In 1972 we actually discontinued routine vac-
cination [in the United States] because the risks of
adverse events from the vaccine outweighed the
risk of any one person coming down with small-
pox, even though it was still occurring in other
parts of the world,” Rotz says. “I think that still
holds true here. We are dealing with a vaccine
that presents problems in and of itself.”

Indeed, death occurs in about one per million
primary vaccinations, usually as a result of pro-
gressive vaccinia, post-vaccinal encephalitis, or
severe eczema vaccinatum. Other adverse events
include inadvertent inoculation from the vacci-
nated site (e.g., to the eyes). 

CDC will bring vaccine within ‘hours’ 

In addition, the CDC has immunized approxi-
mately 100 of its personnel, who could be dis-
patched immediately to a stricken area and begin
investigating and administering vaccine.

“We have people trained to respond to smallpox
who can go rapidly to an area to evaluate a case,
and then help the local and state officials begin
implementing control measures,” Rotz says. “That
would include helping them implement surveil-
lance, making sure we have identified people who
need to be vaccinated right away and to start set-
ting that up. We would get things started there
until they get their own response up and running.”

But instead of immunizing health care workers
in advance, the CDC plan is to administer the vac-
cine after a case occurs. The CDC could deliver
personnel and vaccine within “hours” to any area
in the country, Rotz says. Moreover, the vaccine

can be effective up to four days after infection sets
in, and may prevent death in the patient. 

Among the top priority for immunizations after
smallpox is reported are “those involved in the
direct medical care, public health evaluation, or
transportation of confirmed or suspected smallpox
patients,” the CDC plan states. (See story on pri-
ority immunization groups, p. 3.) In addition,
smallpox patients would be placed under airborne
precautions similar to that used for tuberculosis
patients, who are placed in negative pressure
rooms (vented outside) and treated by workers
with respirators.

Another important factor in favor of the CDC
approach is that smallpox is not communicable in
its incubation period, says D.A. Henderson, MD,
director of the office of public health prepared-
ness at the Department of Health and Human
Services in Washington, DC. 

“You have an incubation period of 10 to 12
days when the individual feels perfectly well and
is not able to transmit infection,” he says. “Then
he gets a fever for a couple of days and then the
rash. It’s only when the rash begins that the indi-
vidual transmits the disease. So, in fact, [those
are] the people we’re really concerned about iso-
lating so that they don’t transmit the disease. But
just because somebody’s infected does not mean
that they’re going to transmit infection during
that incubation period. They won’t do that.”

Into the thousands very quickly 

Still, while emphasizing that the CDC plan is a
good starting point, Schaffner argues that it would
make sense — and allay subsequent chaos — to
immunize groups of health care workers before an
event occurs. 

“The immediate [CDC] public health strike
team is like being out on the beach and walking
in up to your ankles, but the next step you take
gets you into water over your head,” he says.
“Because if you start thinking about [immunizing
health care workers], you’re talking about emer-
gency personnel, ambulance drivers, infectious
disease doctors, [and] nurses in hospitals who
would be designated to care for such patients. It
could get into the many thousands very quickly.”

In addition, with the exception of the recently
trained CDC personnel, few clinicians in the coun-
try know how to administer the smallpox vaccine
using the “little pitchfork” bifurcated needle.

“That is one potential benefit of vaccinating a
group of first responders around the country,”
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Schaffner says. “You train these people how to
administer the vaccine and all of sudden you
have a bunch of trained people out there that
we haven’t had before. I think that would be a
substantial additional benefit.”  ■

Health workers, contacts
priority for vaccination
Others include lab personnel and waste disposal 

According to the Centers for Disease Control
and Prevention (CDC), the following groups

should be a high priority for smallpox vaccination
should a bioterrorism release of the pathogen occur: 

1. Face-to-face close contacts (less than or
equal to 6.5 feet or 3 meters), or household con-
tacts to smallpox patients after the onset of the
smallpox patient’s fever. Although individuals
with smallpox are not infectious until the onset
of rash, vaccinating contacts from the time of
the onset of fever helps provide a buffer and
assures that contacts who may have been
exposed at the early onset of rash, when the
rash may have been faint and unrecognized,
have been vaccinated.

2. People exposed to the initial release of the
virus (if the release was discovered during the
first generation of cases and vaccination may still
provide benefit).

3. Household members (without contraindica-
tions to vaccination) of contacts to smallpox
patients’ (to protect household contacts should
smallpox case contacts develop disease while
under fever surveillance at home).

Household members of contacts who have con-
traindications to vaccination should be housed 
eparately from the other vaccinated household
members until the vaccination site scab has sepa-
rated (approximately two weeks) to prevent inad-
vertent transmission of vaccinia virus. They should
also be housed separately from the contact until the
incubation period for smallpox has passed and the
contact is released from surveillance.

4. People involved in the direct medical care,
public health evaluation, or transportation of
confirmed or suspected smallpox patients (this
includes personnel whose public health activi-
ties involve direct patient contact such as case
interviewing).

5. Laboratory personnel involved in the collec-
tion and/or processing of clinical specimens from
suspected or confirmed smallpox patients.

6. Other people who have a high likelihood of
exposure to infectious materials (e.g., personnel
responsible for hospital waste disposal and dis-
infection). 

7. Personnel involved in contact tracing and
vaccination, or quarantine/isolation or enforce-
ment, or law-enforcement interviews of sus -
pected smallpox patients.

8. People permitted to enter any facilities desig-
nated for the evaluation, treatment, or isolation of
confirmed or suspected smallpox patients. (Only
essential personnel should be allowed to enter such
facilities.) Only personnel without contraindica-
tions to vaccination should be chosen for activities
that would require vaccination for their protection.
Personnel with contraindications should not per-
form duties that would place them at risk for
smallpox exposure and should otherwise only be
vaccinated if an exposure already has occurred.

9. People present in a facility or conveyance
with a smallpox case if fine-particle aerosol
transmission was likely during the time the case
was present (e.g. hemorrhagic smallpox case
and/or case with active coughing). Evaluation
of the potential risk for aerosol transmission
and initiation of vaccination for non-direct con-
tacts will be done by CDC, state, and local pub-
lic health personnel. The decision to offer
vaccination to non-direct contacts of smallpox
cases will be made jointly by federal and the
state health officials.  ■

Smallpox or chickenpox?
How to make the diagnosis
Rash progression, location, will be different 

Smallpox or chickenpox? That clinical question
has been long confined to the academic dustbin

in the United States, where the last case of small-
pox (variola) was diagnosed in 1949 in Texas.

Smallpox has been vanquished yet is still
feared; chickenpox (varicella) remains a fairly
common pediatric infection. Continuing use of
the varicella vaccine (recommended for use in the
United States in 1996) should continue to reduce
cases of chickenpox in the years to come. With
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bioterrorism a reality and a whole generation of
medical students having never seen a case of
smallpox, the Centers for Disease Control and
Prevention (CDC) is again emphasizing the clas-
sic distinctions between the two poxes. 

Though similar at onset, the two rash diseases
take distinctly different progressions that provide
more than a few telltale signs, says Lisa Rotz,
MD, medical epidemiologist in the CDC bioter-
rorism response program. (See chart, above.)

“The incubation period for both diseases spans
similar time periods, but we do see a longer incu-
bation period in the development of chickenpox
as opposed to smallpox,” she says.

Usually symptoms such as high fever, malaise,
and backache will proceed development of rash
in smallpox cases. On the contrary, fever associ-
ated with chickenpox generally appears in con-
junction with the first signs of rash. 

“You will also see a different distribution of
lesions of the rash between the two diseases,”
Rotz says. “In general, smallpox lesions are much
more numerous on the face and extremities.”

In contrast, chickenpox lesions are more
numerous on the trunk, and occur in clots or
clusters. Moreover, as rash progresses in small-
pox, the lesions in a particular area of the body
progress along the same lines and appear similar. 

“Whereas in varicella in any one area of the
body you may see lesions in different levels of pro-
gression,” she says. “You might see a vesicle next to
a scab. Also the rash of varicella progresses much
more quickly and resolves more quickly than the
rash of smallpox. So the overall illness has a much
shorter course for chickenpox vs. smallpox.”

As opposed to chickenpox, smallpox also will
reveal itself through lesions on the soles and
palms of those infected. Despite the disease

names, chickenpox lesions are usually smaller
than those created by smallpox.

“It is difficult to distinguish early on between
the two diseases, but they quickly diverge in their
rash progression,” Rotz says. “By day five a child
with smallpox is showing increasing numbers of
lesions still occurring on the face, while the child
with chickenpox has about the same number of
lesions on the face as appeared on day three. By
day seven the rash is still progressing in the
patient with smallpox but seems to be resolving
in the child with chickenpox.”

Though smallpox patient isolation measures
are understandably more stringent, the patient
isolation guidelines for the two diseases are
actually very similar. The CDC recommends
contact isolation for both (until scabs are gone)
and airborne isolation measures for patients
infected with either chickenpox or smallpox.
Contact precautions include wearing gloves and
a gown to enter the patient’s room; removing
gloves and washing hands with an antimicrobial
soap prior to leaving room; dedicating noncriti-
cal care items to individual patients; and taking
extra care to clean the patient environment.

Airborne precautions call for placing the patient
in a private room that has monitored negative air
pressure in relation to the surrounding areas; six 
to 12 air changes per hour; and discharge of air 
outdoors or monitored high-efficiency filtration of
room air before the air is circulated to other areas in
the hospital. Keep the room door closed and the
patient in the room, the CDC advises. Health care
workers immune to chickenpox need not wear 
respiratory protection, but the CDC is calling for
workers to wear N95 respirators — typically used
for tuberculosis patients — when caring for small-
pox patients.  ■
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Smallpox vs. Chickenpox
Variola Varicella

Incubation 7-17 days 14-21 days
Fever prodrome 2-4 days minimal/none
Distribution face/extremities trunk/clusters
Progression synchronous synchronous
Scab formation 10-14 d p* rash 4-7 d p* rash
Scab separation 14-28 d p* rash <14 d p* rash
Lesions soles/palms yes no

* d p = days after rash onset

Source: Centers for Disease Control and Prevention, Atlanta.


