
Successfully managing a child with a foreign body can be a
tremendously rewarding experience for an emergency physician.
Retrieving the offending object in a calm and efficient manner
can make the emergency physician a hero in the eyes of many
families. Alternatively, emerg-
ing from a bloody area without
the object can have the oppo-
site effect. Equally frustrating is
the experience of confidently
telling a family that there is no
foreign body only to find out
later there was one that result-
ed in complications. 

All emergency physicians
who see children in their prac-
tices will come across foreign
bodies on occasion. Children
seem to have boundless imagi-
nation when it comes to where
they will position a foreign
body and what they will use.
Older siblings also may pro-
vide support and encourage-
ment to the younger child. The traditional approach to these
patients characteristically has been based on anecdotal tales,
fits of creativity, and common sense. This article reviews the
available literature in an attempt to build an evidence-based

approach to the identification and management of foreign bod-
ies in the nose, ear, gastrointestinal tract, airways, genitouri-
nary tract, and the rectum.

— The Editor

Nasal Foreign Bodies:
Identification

Nasal foreign bodies pre-
dominantly are seen in pre-
school-aged children. In one
study of 60 children with nasal
foreign bodies, the age range
was from 16 months to 9 years,
with an average age of 3 years.1

A series involving 78 children
with nasal foreign bodies,
reported an age range from 1 to
6 years of age with an average
age of 2 and a half years.2 In
this study, 70% of the children
were between 2 and 4 years of
age. The list of objects removed
from noses in children is

lengthy. The most commonly reported objects include beads,
plastic toy parts, wads of paper, food (including corn kernels,
beans, and seeds), and small rocks.1,2 Girls have been reported to
be somewhat more likely to put objects up their noses; this is
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thought to be due to the disproportionate number of hair beads
that girls put up their noses.2

The most frequent presenting symptoms described in the lit-
erature include pain or discomfort in 23-55% of patients1,2 and
odor and nasal discharge in 14-36% of patients.1,2 Bleeding is
uncommon and characteristically is seen when objects are sharp
or pointed.2 Although the presenting complaint is typically
straightforward (namely “something up the nose”), special atten-
tion should be made to what could be called “occult” nasal for-
eign bodies. On occasion, a child will present with unilateral foul
nasal discharge without a history of nasal foreign body. The fre-
quency with which nasal foreign bodies present with unilateral
foul nasal discharge or bad breath is common enough, and other
causes are rare enough to suggest that any young child with uni-

lateral nasal discharge should be suspected of having a nasal for-
eign body until shown otherwise.3 In one study, this “occult”
presentation was seen 7% of the time.1

Nasal Foreign Bodies: Management
Most papers describing techniques for removing nasal foreign

bodies are small case reports extolling the virtues of the author’s
favorite technique4-9 or otolaryngology reviews based on literature
that is decades old.10 One author of a letter to the editor went so
far as to call himself a “purveyor of and cheerleader for” a partic-
ular technique.5 In these circumstances, an unbiased view would
seem unlikely. In addition, given the vast array of objects with
different friability, consistency, sharpness, shape, and absorbency,
it would seem prudent for emergency physicians to have familiar-
ity with multiple techniques to best meet the individual needs of
the patient based on the type of object encountered.  

Emergency physicians reasonably can expect to remove the
vast majority of nasal foreign bodies without consultation with a
subspecialist. In the two largest studies available, success rates
for emergency physicians ranged from 92% to 98%.1,2 Emer-
gency physicians should be prepared to employ more than one
technique in any patient, as one could reasonably expect to use
multiple attempts about 25% of the time and multiple techniques
15% of the time.1 The various techniques described in the litera-
ture are outlined below.

Forceps and Hooks. A commonly used technique is simply
to grab the object with forceps and pull it out.1,2 The use of
straight, mosquito, and alligator forceps is described in the litera-
ture.2 This technique is best applied to objects that are anterior
and easily grasped. Objects that are large, posterior, smooth, or
round are the worst candidates for this technique. Objects that
fall apart easily, such as wads of paper and soft foods, also are
not optimally removed by this technique.1 Similarly, a hooked
probed could be used. In this technique, the probe is passed over
the object and turned so that the object is hooked posteriorly and
pulled out. Objects that are too large to allow the hook to pass,
those that fall apart when contacted, or those posteriorly placed
should not be removed using this technique. 

The instruments used for these techniques are made of hard
metal, and mucosal damage and bleeding may occur. This usual-
ly is mild and relieved with a brief period of direct pressure after
the object is removed. A more serious potential complication is
pushing the object posteriorly. Pushing the object posteriorly
makes the object more difficult to remove on subsequent
attempts and may lead to aspiration of the foreign body. There
were no reports of aspiration following attempted nasal foreign
body removal in the literature.

Positive Pressure. This technique involves generating air
pressure behind the object to expel it anteriorly. Two tech-
niques are described: the “kiss”5,6,11,12 and “ambu-bag insuffla-
tion techniques.”4,8,12 The process is quite straightforward in
concept and implementation. In both techniques, the contralat-
eral (i.e., uninvolved) nostril is occluded by lateral pressure
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with the examiner’s finger. A forceful puff of air is then given
in the patient’s mouth. In the kiss technique, the parent blows
into the patient’s mouth. In ambu-bag insufflation, a small
mask is used over just the mouth, a seal is formed, and a force-
ful puff of air is applied through the patient’s mouth. This tech-
nique is particularly good for large, posterior objects like
beads, rocks, and beans, which may occlude the entire nasal
passage .1 The kiss technique involves total parental involve-
ment and can be rewarding to the parent. The ambu-bag tech-
nique can be expensive, and sometimes it is difficult to get a
good seal around the mouth. There is a theoretical risk of baro-
trauma to the tympanic membranes or lungs, but this complica-
tion has not been reported in the literature.

Nasal Wash. A technique recently described in the literature
involves nasal irrigation.7 In this technique, a bulb syringe with
7 cc of sterile saline is inserted into the nostril opposite from the
one containing the foreign body (i.e., the contralateral side). The
bulb then is forcefully squeezed and the expectation is for the
foreign body to be expelled anteriorly. A single article describes
three cases in which this technique was used successfully.7 Cri-
tiques of this technique express concern regarding the risk of
aspiration and choking.13

Balloon Catheter. This technique involves the use of a
catheter such as a small Foley catheter or a Fogarty biliary bal-
loon catheter.1,14,15 In this technique, a catheter that is 8 French in
size or smaller (5 or 6 French has been recommended if available
in the emergency department1 [ED]) is lubricated and passed
beyond the object with the balloon deflated. The balloon then is
partially inflated, and the catheter is withdrawn. The object
should be swept anteriorly and out of the nose with the catheter
as it is withdrawn. The balloon catheter technique particularly is
good for solid, round objects that are not easily grasped with for-
ceps and do not completely occlude the nasal passage.14 Epis-
taxis as a complication from this technique has been described in
one case in the literature, and this patient’s bleeding stopped
after a few minutes of direct pressure.1

Adhesives. A single case report in the literature reviewed the
use of an adhesive to remove a nasal foreign body.9 The authors
describe using cyanoacrylate glue to coat the cut surface of a
hollow plastic swab stick. The glued end of the stick was then
pressed against the object for 60 seconds. The bead was removed
without difficulty. Gluing the object, the swab stick, or both to
the nasal mucosa would seem to be an obvious, if not yet report-
ed, potential complication of this procedure. 

Suction Catheter. The literature contains a few cases of nasal
foreign body removal by suction catheter.1,2,16 The most detailed
description involves using a Schunkt-neck suction catheter that
has a plastic umbrella at the tip.1 In this technique, the suction
end of the catheter is placed against the object, and the suction is
then turned on to between 100 mmHg and 140 mmHg. The
object is removed as the catheter is withdrawn with suction
applied. There is a risk of pushing the object posteriorly with this
technique.

Ear Foreign Bodies: Identification
Foreign bodies of the ear canal usually are seen in an older

group of patients than foreign bodies of the nose. In a study that
included patients up to 17 years of age, 134 ear foreign bodies
presented to a pediatric ED. Thirty-seven percent were in children
ages 2-4 years; 36% were in patients ages 5-8 years of age; and
27% were in patients ages 9-16 years.2 In another series at a spe-
cialized otolaryngology referral hospital, children with ear foreign
bodies ranged from 10 months to 17 years of age, and 74% of
these patients were younger than 8 years of age.17 In one interest-
ing study involving children and adults who were predominantly
indigent or incarcerated, the mean age was 23.5 years, with 57%
of the patients older than 12 years of age.18 The most commonly
reported ear foreign bodies included cockroaches (16% of cases),
wads of paper (15%), plastic toy parts (7%), earring fasteners
(7%), hair beads (6%), and fruit seeds (4%).2 One notable foreign
body that has been described in the literature in fewer than a dozen
cases is the disc battery. These are small, flat batteries that power
watches and other small electronic devices. They easily fit into
most children’s ear canals. These batteries can cause extensive tis-
sue damage if left undiagnosed or untreated.19-25

Ear foreign bodies can have quite a varied presentation. The
most common is a simple statement by the patient or family that
something is in the ear canal. Pain may occur in as many as 90%
of cases.2 Decreased hearing might be expected in fewer than
one-third of cases.2 Bleeding is an uncommon complaint unless
the object is sharp or pointed, or the parent has attempted to
remove the object.2 Cockroaches squirming around in the ear
canal can be a particularly disturbing experience for patients and
prompt immediate presentation for removal.2,18 Occasionally, a
patient may present with persistent cough or hiccups as the only
manifestation of their ear canal foreign body.17,26,27 Foreign bodies
also may present as cases of seemingly straightforward otitis
externa. This scenario particularly may be destructive if the object
is a disc battery and there is a delay in the identification of the
foreign body or its removal is delayed.19 Fortunately, disc batter-
ies are metallic, and if a computerized tomographic (CT) scan is
performed to rule out mastoiditis, the radiopaque foreign body
should be identified readily in the external auditory canal.19

Ear Foreign Bodies: Management
There is very little literature describing the management of

foreign bodies in the ear canal. The larger studies are from oto-
laryngologists who see a selected referral base of patients.17,18,28,29

Included in these reports are failed first attempts by other practi-
tioners, including emergency physicians. These studies seem to
emphasize the complications of procedures performed by emer-
gency physicians and operative techniques, general anesthesia,
and the use of an operating microscope.17,18,28,29 Other papers are
simple case reports of the successful removal of foreign bodies
9,30-32 or case series that emphasize a single technique.33 Only one
article mentions the use of procedural sedation (ketamine) in the
outpatient setting.28 In contrast, Baker reported in 1987 on 134
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ear foreign bodies seen in a pediatric ED or walk-in clinic that
initially were managed by pediatric emergency physicians or
physician’s assistants. Baker found that 80% of the ear foreign
bodies were removed by these emergency practitioners without
otolaryngology consultation.2 Parental attempts at removing the
objects at home significantly increased complications and the
need for referral.2 Given that emergency physicians should expect
to manage most ear foreign bodies without consultation, emer-
gency physicians should be familiar with a wide variety of alter-
native techniques for removal.

Forceps and Hooks. A simple concept is to grab the object
and pull it out. A variety of forceps have been used for this pur-
pose and include straight, mosquito, and alligator forceps.2 This
technique is particularly successful with smaller objects in the lat-
eral third of the ear canal.17 In one study, this technique was suc-
cessful more than half of the time.2 Similarly, small hooked
probes or ear curettes have been described as useful. The hooked
instrument is passed beyond the object (deeper in the canal) and
then turned so that the object is hooked from behind and with-
drawn with the instrument. This technique fails when the object
obstructs too much of the canal for the hooked probe to pass
beyond the object. Both hooks and forceps usually are made of
metal, and the medial (bony) canal easily can be lacerated, result-
ing in pain and bleeding. Similarly, the middle ear structures can
be damaged if either the object is pushed further into the canal or
the instrument is positioned too deeply in the ear canal.

Irrigation. Irrigation is the second most commonly used
technique for ear foreign body removal.2 Irrigation involves
instilling warm water or saline into the ear canal under some
pressure via a syringe. A 14- or 16-gauge angiocath may be
attached to the end of the syringe to better direct the flow.17 One
study reported an impressive 88% success rate for an electric
irrigation syringe designed and marketed specifically for ear for-
eign bodies. Generalization of these results is questionable as the
clinicians used the syringe in only about half of the potential
cases.33 Irrigation is appropriate only if there is a reasonable
expectation that the tympanic membrane is intact. Although
there are no formal published data on this, it would seem reason-
able to expect an intact tympanic membrane if either the tympan-
ic membrane can be seen and is intact or the object visually is
noted to be in the lateral part of the ear canal (not too deep), the
object is not suspected of being sharp, there is no bleeding or
dried blood present, and there have been no parental attempts at
removal. Irrigation generally is not recommended for objects that
might absorb water and swell within the ear canal, such as veg-
etable pieces, beans, and other soft food.17 Irrigation is strictly
contraindicated if there is suspected tympanic membrane perfo-
ration or if the object is suspected of being a disc battery (irriga-
tion promotes destructive alkaline fluid leakage). Although
patients complain that the procedure is loud, irrigation has the
advantage of generally causing no injury if unsuccessful and
usually can be performed in young children, as some movement
during the procedure generally causes no harm.   

Adhesive. The use of cyanoacrylate to remove foreign bodies
in the ear canal has been described in a very small number of
cases. One case in the literature describes a teenager with a bead
in the ear canal.9 The authors describe using cyanoacrylate glue
to coat the cut surface of a hollow plastic swab stick. The glued
end of the stick was then pressed against the object for 60 sec-
onds. The object was removed without difficulty. Gluing the
object, the swab stick, or both to the ear canal would seem to be
a potential complication of this procedure. This procedure
requires a certain degree of patient cooperation and has been dis-
cussed as being inappropriate for younger children.30

Chemicals to Dissolve the Foreign Body. Plastic foam (i.e.,
Styrofoam) is a particularly challenging foreign body. Plastic
foam “peanuts” used in shipping can be compressed by attempts
at removal and make a firm, compact plug that completely
occludes the ear canal. Similarly, the material can be friable and
break off in pieces with attempted removal. Two case reports in
the literature report the successful removal of  plastic foam from
the ear canals of school-aged children using a small amount of
ethyl chloride in one case and 0.1 mL of pure acetone (obtained
from the hospital lab) in the other.31,32 In both cases, the plastic
foam apparently dissolved upon contact with the liquid but had
not dissolved with contact with water during prior attempts at
irrigation. The residue from the plastic foam was then irrigated
out after inspection of the tympanic membrane. Neither patient
had any complications during the procedure or at follow up;
there were no complaints of burning or pain on instillation of the
chemicals. The ototoxic effects of these chemicals are unknown.
In cases of tympanic membrane perforation, this technique
would not be advisable because the effects of the chemicals on
the middle ear structures are unknown. 

Bugs in the Ear. Cockroaches are relatively common ear
foreign bodies.2,17,18 The generally accepted approach is to kill
the insect with mineral oil, microscope immersion oil, or lido-
caine18 and then remove the insect with either forceps or irriga-
tion.17,18 The choice of fluid to instill to kill the insect is debat-
ed. Lidocaine is readily available in the ED, effective in most
cases, and well tolerated by most patients. Interestingly, in
three cases in the literature, lidocaine irrigation made the cock-
roaches crawl rapidly out of the ear canal on their own.18 Care
must be taken to avoid instilling these solutions into the canal
if the tympanic membrane is perforated, as lidocaine in the
middle ear has been described as a cause of vertigo.34 Every
effort should be made to assure that all of the bug parts are
removed. Cockroaches in particular tend to pull apart easily,
and any of the barbed legs left as a retained foreign body will
be expected to induce delayed inflammation.17

Suction. Suction may be an effective technique for removing
some foreign bodies. The small Frazier suction catheters may
work, but also may push the object further into the ear canal.17

One author recommends using the Schuknecht foreign body suc-
tion catheter for round, smooth foreign bodies.17 This catheter
may not be available in some hospitals.
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General Comments About Nose and Ear
Foreign Bodies

Nose and ear foreign bodies are relatively common in the ED.
The emergency physician should expect removal of most objects
without consultation2 and, therefore, should have familiarity with
and gain experience in multiple techniques. Interestingly, there is
very little information regarding the use of procedural sedation
(e.g., ketamine) for the removal of pediatric nose and ear foreign
bodies.28 The use of procedural sedation is becoming common in
most EDs, and emergency physicians should be familiar with
multiple pharmacological strategies (in addition to physical
restraint, which still has a primary role in many quick procedures)
for sedating young children for procedures such as foreign body
removal.35 If the emergency physician is unsuccessful in remov-
ing a foreign body, many of these objects can be left in place for
an office referral the next morning if the family is deemed reli-
able. One notable exception is the disc battery, which can cause
extensive damage. Disc batteries should be removed promptly,
and urgent consultation is appropriate if needed. Once a foreign
body has been identified, it has been recommended that both ears
and both nasal passages be examined for other foreign bodies.17

Gastrointestinal (Swallowed) Foreign Bodies:
Identification and Management

In addition to foreign bodies in the nose and ears, children
also may swallow nonfood material. Often, this injestion (e.g.,
eating some sand or dirt on the playground) causes no harm and
does not prompt a physician visit. Rarely, the results can be
deadly.36-38 The number of actual foreign body ingestions is
unknown. One source of data is from the poison control centers.
In 2000, there were 77,763 foreign body ingestions in children
younger than 6 years reported to regional poison control centers
in the United States.39 The initial clinical presentation of foreign
body ingestion can range from asymptomatic to severe distress.40

(See Figure 1.) The literature in this area can be divided into a
few areas of study: descriptive studies of fairly large numbers of
ingestion cases,36-38,40,41 studies primarily or exclusively about
coin ingestions,42-53 and studies about disc batteries.54-58

Large Case Series. There are many case reports in the litera-
ture on isolated cases.59-61 For example, a 9-year-old boy ingested
pheasant that had been shot with a shotgun. A few days later he
was diagnosed with appendicitis. The lumen of the appendix was
found to be obstructed with bird shot.59 Although there is some
degree of amazement over cases like this, they are not particular-
ly instructive in understanding and developing an approach to
the diagnosis and management of gastrointestinal foreign bodies.
More instructive are large series used to formulate medical deci-
sion making regarding gastrointestinal foreign bodies.

One interesting paper from the late 1960s looked at 1250
cases of sub-diaphragmatic foreign bodies (objects that had tra-
versed the esophagus) in children.41 This series encompassed
cases from 1949-1965 and included foreign bodies such as bib
fastenings and safety pins. Of these 1250 foreign bodies, 1234

(98.7%) passed spontaneously with only two of these children
described as having a “slight admixture of blood to the bowel
movements.”

A more contemporary study from Hong Kong reported on
1265 cases of foreign body ingestions including those noted to
be in the esophagus.38 The age range of these patients was from 7
months to 16 years with a mean age of 5.2 years. Of those, 552
cases of proven foreign bodies (verified either radiographically
or endoscopically), 271 (49%) were coins, 155 (29%) were fish
bones, 78 (13%) were metallic objects (including seven batteries,
41 sharp objects like needles and screws, and 30 blunt objects
such as keys and metal caps), 16 (3%) were other bones (chick-
en, pork, and duck), 10 (1.6%) were rubber or plastic, and 22
other objects including glass marbles, shrimp and crab shells,
and a seed. In this study, there was a single death due to systemic
sepsis in an 8-year-old developmentally delayed child who pre-
sented five days after a piece of chicken bone became lodged in
the esophagus, which lead to an empyema and a fistula between
the esophagus and left mainstem bronchus. In addition, there
were three serious complications that included another develop-
mentally delayed child who swallowed a toothpick that subse-
quently perforated her terminal ileum, a child who developed a
neck abscess from a fish bone ingestion, and a 2-year-old with a
previous ileostomy in whom a coin became impacted 5 cm prox-
imal to the ileostomy. Therefore, this series reported a total of
four serious complications (0.7% of 552), and three of these
were in developmentally delayed school-aged children, and one
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Figure 1. Esophageal Foreign Body

A young sports fan with an esophageal foreign body. (Figures
1-4 are courtesy of T. Kent Denmark, MD.)



was a child with an abnormal gastrointestinal tract. 
The authors reported on those objects that spontaneously

passed. Of coins, 10% of those identified at the level of the upper
esophagus passed on their own, as did 15% of coins at the mid-
esophagus, 36% of coins in the distal esophagus, and 82% of
coins in the stomach. One hundred percent of coins in the intes-
tines passed without incident (except in the case of the child with
the ileostomy). Of 41 children who had radiographically proven
sharp object ingestion (i.e., pins, needles, and screws), 10 under-
went endoscopic removal from the esophagus or stomach, and
31 (76%) were discovered at the level of the stomach or bowel
and passed without incident. All seven of the disc batteries
passed without incident. Bones, when visualized, were discov-
ered in the tonsils and larynx 95% of the time. One patient devel-
oped a retropharyngeal abscess that was drained; otherwise, the
bones were removed without incident.   

A second smaller series of 663 cases from South Africa found
similar results.40 In this study, three patients required emergency
airway management. Fewer than half of the children with dys-
phagia or vomiting and a history of foreign body ingestion had
identifiable foreign bodies in the oropharynx or upper esopha-
gus. Interestingly, about a quarter of the children with foreign
bodies in the upper esophagus were asymptomatic. All 223 for-
eign bodies discovered below the esophagus passed without inci-
dent, including 11 alkaline disc batteries.  

These large studies are instructive and offer the opportunity to
make some general comments about ingested foreign bodies. For-
eign bodies in the stomach or intestines should be expected to
pass spontaneously about 99% of the time (even if the object is
sharp) if the child has normal anatomy. Complications primarily
arise from esophageal foreign bodies, and a substantial percent-
age of these foreign bodies do pass on their own. The higher the
object is in the esophagus, the less likely it is to pass sponta-
neously. Children with a history of foreign body ingestion and
apparent symptoms may have no identifiable foreign body. Simi-
larly, children with esophageal foreign bodies that necessitate
removal may be asymptomatic. Finally, the ED physician should
be wary of developmentally delayed children who may present in
an atypical fashion and have more complications.  

Coins. The identification and management of ingested coins
provokes controversy among specialties, sparking a debate on
the primary care approach vs. an ED approach.42,62

The ED approach has been developed from several studies
involving ED patients.43,44,46,48,63 Given that nearly all coins pass
through the gastrointestinal tract once they successfully traverse
the esophagus, the majority of the literature focuses on
esophageal coins. In one retrospective chart review of 73 chil-
dren with esophageal coins identified in the ED, all of the 58
children with proximal or middle esophageal coins underwent
removal procedures. Of the 15 children with distal esophageal
coins, nine had their coins pass spontaneously into the stomach.43

Five of these 73 children were asymptomatic at presentation.
Prolonged retention of the foreign body appeared to lead to

minor esophageal ulceration, erosion, or local swelling in the
seven children who underwent endoscopy more than 64 hours
after the ingestion.43 These authors recommended that all chil-
dren who have swallowed coins have radiographs taken, even if
they are asymptomatic, to facilitate early identification of
esophageal coins and avert potential complications.

In another study, 30 cases of children who had esophageal
coins identified on x-rays were studied prospectively.46 Nine of
the 30 patients were asymptomatic. In yet another study of 25
patients with esophageal coins, 11 were asymptomatic at the time
of presentation.63 In both of these papers, the authors recommend-
ed that all children suspected of swallowing a coin undergo radi-
ography to facilitate the early identification of esophageal coins,
which may be present in asymptomatic patients.

The spontaneous passage of esophageal coins in children also
has been studied. In a retrospective study of 116 esophageal
coins, 22% of proximal, 33% of middle, and 37% of distal
esophageal coins passed spontaneously within 24 hours.44 In
other words, the majority of esophageal coins identified in an
ED do not pass spontaneously.

From these studies, it was recommended that all children who
are suspected of swallowing a coin undergo radiography; those
with identified esophageal coins should undergo a procedure to
remove the coin or assist the coin forward into the stomach.
Observation for 12-24 hours also has been suggested for distal
esophageal coins, as more than one-third of them may pass on
their own.44

This recommendation was not well received by primary care
physicians, who had been following these cases at home without
x-rays or interventions.62 Studies of primary care physician prac-
tices and surveys of families at home revealed that perhaps as
many as 85% of coin ingestions are managed by families with-
out ever involving the poison control center or a physician.45 It
was recognized that those patients presenting to an ED are a
selected group (either self-selected or physician selected in trans-
fer) and would be expected to have greater severity of symptoms
and a higher frequency of complications.42

Because subdiaphragmatic coins almost always pass without
incident, one technique that has been studied to localize metallic
foreign bodies is the use of handheld metal detectors.53,64,65 If the
coin can be localized in the abdomen, expectant observation
would be all that is required. These handheld metal detectors
have a reported sensitivity of 96-100% in the hands of emer-
gency physicians. The readily available x-ray suite, ease of get-
ting an x-ray (even in an uncooperative child), and the additional
information obtained (i.e., presence of more than one foreign
body, presence of long, sharp objects initially thought to be
coins, more exact location, the absence of any metallic foreign
body, etc.) from an x-ray may explain why handheld metal
detectors aren’t more widely applied in the ED. 

The management of esophageal coins has been studied. In a
well designed, prospective, double-blind, placebo-controlled
trial, glucagon was found to be ineffective.49 Unless future phar-
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macologic therapy for esophageal dilation/relaxation is devel-
oped, mechanical means of either removing or pushing the coin
into the stomach are the available treatments. The current tech-
niques include bougienage, endoscopy, and use of a Foley
catheter to remove the object.51,52,66 Although there is a single
study of 31 children who underwent esophageal bougienage per-
formed by emergency physicians,50 this typically is referred to an
institutionally specific consultant (e.g., pediatric gastrointestinal
specialist, otolaryngologist, pediatric surgeon, or interventional
radiologist). The use of a Foley catheter balloon under fluoro-
scopic control also has been studied.67 The authors reviewed
their seven-year experience with 276 esophageal foreign bodies.
The authors selected smooth radiopague esophageal foreign bod-
ies for the study. One hundred  seventy-three children underwent
attempted balloon extraction, and 146 were accomplished suc-
cessfully. Fifteen remained lodged in the esophagus and were
removed by endoscopy, and 12 passed into the stomach and were
managed conservatively. The only complication was epistaxis in

a single patient. The authors recommend the balloon extraction
technique as a safe and effective alternative to endoscopy for the
removal of selected esophageal foreign bodies. A literature-
based cost analysis for removal techniques for esophageal coin
removal comparing endoscopic removal, Foley catheter removal,
and bougienage removal was conducted.68 The removal of
esophageal coins by Foley catheter ($660) or bougienage ($614)
was significantly less expensive than the use of endoscopy
($2701).

Disc Batteries. There are two case reports of battery inges-
tions in the literature that are quite concerning. Both children had
relatively large, flat, disc-type batteries lodged in the esophagus.
They were symptomatic for several days prior to seeking med-
ical attention. One child died from exanguination after an
esophageal-aortic fistula developed, and the other died from
massive hematemesis from a tracheo-esophageal fistula.69,70

From these early catastrophic cases, an interest in battery inges-
tions led to a small body of literature on the topic.
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AUTHOR AND YEARS TOTAL CASES TOTAL CASES MOST COMMON X-RAY AGE OBJECT
YEAR PUBLISHED COVERED BRONCHOSCOPY FOREIGN BODY OBJECTS COMMENTS COMMENT LOCATION**

Puhakka 1989 ’69-’87 154 83 (54%) Peanuts (30%) 81% of FBs 75% < 5 years Right 49%
Pins, nail, radiolucent Left 30% 

plastic (22%) Trachea 12%
Apple (12%)

Black 1994 ’71-’92 548 440 (80%) Peanuts (38%) 88%of FBs 79% < 3 years Right 49%        
Organic radiolucent Left 44% 

material (16%) Trachea 5%
Other nuts (11%)

Burton 1996 ’52-’88 N/A 155 Peanuts (34%) 85% of FBs 85% < 5 years Right 43%
radiolucent Left 47%

Trachea 10%

Cantaneo 1997* “the last N/A 53 Peanut (14%) 84% of FBs 87% < 6 years Right 50%
20 years” Corn (14%) radiolucent Left 35%

Bean (14%) Trachea 15%

Zerella 1998 ’88-’97 293 263 (90%) Nut (32%) 87% of FBs 71% < 3 years Right 49%
Seed (25%) radiolucent Left 32%
Other food (11%) Trachea 14%

Baharloo 1999* ’76-’96 170 84 (49%) Peanut (46%) 96% of FBs 88% < 3 years Right 53%
radiolucent Left 47%

Key:
FB = Foreign body
N/A = Information not supplied by the authors 
* Some adults were included in the original article. When possible, only data on the children younger than 8 years of age are reported in
this table.
** Percentages may not add up to 100%. Locations such as the subglottis not included. “Right” and “left” refer to the right and left
bronchial trees.

Table 1. Literature Summary for Representative Papers on Pediatric Foreign Body Aspiration72-77



Of this literature, Litovitz and Schmitz reported on the largest
numbers of cases. In three separate articles covering cases from
1978 to 1990 and published between 1983 and 1992, a total of
2552 cases of battery ingestions were reported in the litera-
ture.54,57,69 More than 80% of the patients were asymptomatic.
There were only two deaths, and these were the same two cases
that are mentioned above and were previously reported in the lit-
erature.69,70 Only 22 of 2383 (0.9%) of the ingestions involved
batteries lodged in the esophagus. In seven of these cases, the
battery spontaneously passed into the stomach. Esophageal ero-
sions were noted on one patient who underwent endoscopy just
four hours after ingestion. All of the 48 patients with subdi-
aphragmatic batteries and complications were symptomatic,
including bloody or melanotic stools, vomiting, and/or abdomi-
nal pain. One 2-and-a-half-year-old had a disc battery lodged in
a Meckel’s diverticulum, which led to bowel perforation. Gas-
trointestinal bleeding was more common when the battery split
open in the gastrointestinal tract.

Recommendations for the management of disc battery inges-
tions mirror those for coin ingestions. All children in the ED sus-
pected of ingesting batteries should undergo x-ray. If the disc bat-
tery is seen in the esophagus, arrange emergent removal by the
appropriate local endoscopist. Asymptomatic children with subdi-
aphragmatic intact batteries should be observed at home, as they
would be expected to pass the battery without difficulty. Sympto-
matic children with subdiaphragmatic batteries should have an
appropriate surgical consultation to discuss surgical removal of
the battery, especially if the battery has split open or is not pro-
gressing along the gastrointestinal tract on sequential x-rays.
Bowel perforation and other clear indications for laparotomy

require surgery as they would in other circumstances. 

Aspirated Foreign Bodies: Identification
The identification of a patient with an aspirated foreign body

can be quite subtle. Foreign body aspiration is a relatively
uncommon event and large, pediatric tertiary-care referral cen-
ters can expect to see between three and 29 cases per year.72-77

There are several articles in the literature that retrospectively
describe years (if not decades) of experience with aspirated for-
eign bodies by various institutions.72-77 (See Table 1.)

Signs and symptoms associated with aspirated foreign bodies
include choking (reportedly seen 22-86% of the time), coughing
(22-77%), dyspnea or breathlessness (4-49%), fever (12-37%),
and wheezing (22-40%).72,74-77 Stridor was reported in 1% of
patients in one study72 and 61% of patients in another study.72

Hemoptysis uncommonly was seen (1-11%).74,75 Patients were
asymptomatic 1-6% of the time.72-75 These signs and symptoms
are insensitive and not specific. One study reported on the symp-
tomatology of patients with a negative bronchoscopy for foreign
body.76 Eighteen percent had a choking episode, 64% were
wheezing on examination, 29% had severe coughing, and 29%
had acute dyspnea. 

From these studies, several generalizations can be made. (See
Table 1.) As with other foreign bodies, young children are at the
greatest risk. Most aspirated foreign bodies are radiolucent (i.e.,
don’t show up on x-rays). Peanuts consistently are shown to be
the most common objects aspirated. It is only slightly more com-
mon for foreign bodies to end up in the right bronchial tree com-
pared to the left. (See Figures 2A and 2B.)

The use of inspiratory/expiratory x-rays and lateral decubitus
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Figures 2A and 2B. Aspirated Foreign Body

Images show an aspirated thumbtack in the mainstem
bronchus.
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films for the identification of aspirated foreign bodies, although
traditionally and historically used to identify aspirated foreign
bodies, has little literature support. The most common x-ray
findings reported are hyperinflation/airtrapping (that would be
expected to be made more prominent by inspiratory/expiratory
or decubitus films), atelectasis, and pneumonia.73-77 Some work
has been done using magnetic resonance imaging (MRI) to iden-
tify peanuts in the airways, but this has not been widely studied
or accepted, perhaps due to sedation concerns for this relatively
lengthy procedure.78

Aspirated Foreign Bodies: Management
In cases of suspected aspirated foreign bodies, the diagnostic

and therapeutic technique of choice is bronchoscopy. This typi-
cally is performed by a pediatric surgeon, pediatric otolaryngolo-
gist, or pediatric pulmonologist. Unsuccessful bronchoscopy
typically indicates the need for thoracotomy to remove the object
and prevent long-term complications including foreign body
migration into vital structures, hemorrhage, and persistent or
recurrent pneumonia. 

Rarely, a child will have partial airway obstruction that will
progress to complete airway obstruction either en route to or in
the ED. All emergency physicians should have training in age-
specific foreign body expulsion (as usually taught in a basic life
support course) and in the use of Magill forceps and alternative
airway maneuvers (such as needle jet ventilation) for these rare
events.79 Partial airway obstruction or persistent severe coughing
should not be treated with chest percussion or external blows to
remove the foreign body (i.e., back blows or abdominal thrusts)

as the foreign body may move more proximal in the airway. This
may result in complete airway obstruction and death.

Genitourinary Foreign Bodies
Recent literature on pediatric vaginal foreign bodies is almost

nonexistent. One review article from the mid-1980s reviewed lit-
erature going back as far as 1939.80 Several general comments
can be made based on this decades-old literature. Persistent vagi-
nal discharge or bleeding in a prepubertal girl should prompt an
evaluation for vaginal foreign body (usually in the operating
room under general anesthesia using vaginoscopy). Although a
variety of objects have been described (including coins, safety
pins, hair pins, fruit pits, small toys, and pen tops) wads of toilet
paper probably are the most common. (See Figure 3.)

One more recent article reported on 12 girls ages 10 years
and younger who presented to a clinic with vaginal complaints
and ultimately were determined to have vaginal foreign
bodies.79 This facility had a protocol whereby all of these girls
were seen by a child protection team. Two of the girls had con-
current sexually transmitted diseases, and eight met diagnostic
criteria for confirmed sexual abuse. If these findings are gener-
alizable, sexual abuse should be considered in cases of vaginal
foreign bodies.

No literature on male genitourinary foreign bodies was found.
A single case at our own institution of a teen male who put a

Figure 3. Vaginal Foreign Body

Image shows a metallic intravaginal marble in a prepubertal
girl.

Figure 4. Genitourinary Foreign Body

This image is of a teen male who inserted a metallic chain into
his penile urethra. It can be seen extending into the bladder.



chain into his urethra and required a laparotomy for removal is
presented (See Figure 4.).

Rectal Foreign Bodies
The literature identifies two pediatric groups at risk for rectal

foreign bodies. Young children may be at risk for broken or
retained glass rectal thermometers, and older teenagers may be at
risk during sexual exploration.

Although used less frequently now, 20 years ago a report of
16 young children with broken or retained glass rectal ther-
mometers identified during a 10-year time period was
published.82 None of these children had congenital anomalies.
Eleven infants passed the broken thermometer pieces sponta-
neously. The others had the thermometer removed manually, and
all did well on follow up.

Older teens, just like adults, participate in sexual exploration
and behavior. A long list of objects has been described as identi-
fied retained rectal foreign bodies in the literature.83,84 Common
objects include dildos, vibrators, fruits, vegetables, and bottles or
jars.83,84 In the mid-1980s a review of the world’s literature on
rectal foreign bodies showed only two cases in children younger
than 10 years.84 Three percent of 182 cases were deemed to be
from assault, and fewer than 1% were from smuggling. The pos-
sibility of drug smuggling or body packing in addition to sexual
assault would be expected in a small minority of cases. Removal
of these rectal objects under procedural sedation in the ED has
been described.85 Physicians unfamiliar with this procedure
should defer to their surgical consultant for removal.  

Conclusions
Emergency physicians should expect to see foreign bodies in

their clinical practice. Knowledge and experience with a variety
of techniques for the removal of nose and ear foreign bodies
(including the use of procedural sedation when needed) should
be a part of all emergency physicians’ practices. Familiarity with
the identification and management of ingested and aspirated for-
eign bodies can minimize the risk of potentially serious but
uncommon complications. Familiarity with the issues regarding
genitourinary and rectal foreign bodies keeps these uncommon
problems in mind to avoid missing these diagnoses.
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Physician CME Questions

21. In a child with normal anatomy, a coin seen in the small bowel on 

x-ray would be expected to have the coin pass about how often?

A. Almost never

B. About one-fourth of the time

C. About half of the time

D. About three-fourths of the time

E. Almost all of the time

22. Potential serious complications from using the nasal wash technique

for removing a nasal foreign body most likely include which of the 

following?

A. Aspiration and choking 

B. Bleeding and septal hematoma

C. Intolerable noise level

D. Pushing the object deeper into the nose

E. Swelling of the turbinates and fever

23. Which of the following statements regarding esophageal coins is

true?

A. Esophageal coins should be expected to pass on their own 99%

of the time.

B. Follow-up outpatient removal in two weeks would be unlikely

to result in complications as long as the child is able to drink 

fluids.

C. Glucagon is an effective therapy for coin passage into the 

stomach.

D. Nickel poisoning is well described in the literature and is of

greatest concern.

E. The higher up in the esophagus the coin lodges, the less likely it

is to pass spontaneously. 

24. Which of the following is the most commonly identified aspirated

foreign body in young children?

A. Cockroach

B. Coin

C. Hair bead

D. Peanut 

E. Velcro

25. Which of the following is the best treatment option for aspirated 

foreign bodies in young children?

A. Alligator forceps

B. The “kiss” technique

C. Bougienage

D. Bronchoscopy 

E. Adhesive agent

26. Which of the following is true from the literature regarding vaginal

foreign bodies in prepubertal girls?

A. Adequate examination often requires general anesthesia in the

operating room.

B. These objects would be expected to spontaneously pass if the

child also took oral contraceptive pills.

C. The most commonly found object is a peanut.

D. Vaginal foreign bodies are seldom associated with sexual abuse.

E. Vaginal foreign bodies only recently have been described in the

literature.

27. Which of the following signs and symptoms is most commonly seen

with aspirated foreign bodies?

A. Abdominal pain

B. Chest pain

C. Cough 

D. Hemoptysis

E. Stridor

28. Which of the following has been described as helpful for nasal 

foreign body removal but not ear foreign body removal?

A. Acetone wash 

B. Hooked probe

C. “Kiss” technique 

D. Suction catheter

E. Adhesive agent

29. Which of the following is a potential complication of using the forceps

and hook technique for removing a foreign body?

A. Mucosal damage

B. Bleeding

C. Pushing the object posteriorly

D. Aspiration

E. All of the above

30. A 3-year-old presents with a coin in his upper esophagus. What

would be the most appropriate approach?

A. Consultation for removal

B. Monitor for 12-24 hours

C. Monitor for 48 hours

D. Glucagon therapy

E. Decadron for 48 hours
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AUTHOR AND YEARS TOTAL CASES TOTAL CASES MOST COMMON X-RAY AGE OBJECT
YEAR PUBLISHED COVERED BRONCHOSCOPY FOREIGN BODY OBJECTS COMMENTS COMMENT LOCATION**

Puhakka 1989 ’69-’87 154 83 (54%) Peanuts (30%) 81% of FBs 75% < 5 years Right 49%
Pins, nail, radiolucent Left 30% 

plastic (22%) Trachea 12%
Apple (12%)

Black 1994 ’71-’92 548 440 (80%) Peanuts (38%) 88%of FBs 79% < 3 years Right 49%       
Organic radiolucent Left 44% 

material (16%) Trachea 5%
Other nuts (11%)

Burton 1996 ’52-’88 N/A 155 Peanuts (34%) 85% of FBs 85% < 5 years Right 43%
radiolucent Left 47%

Trachea 10%

Cantaneo 1997* “the last N/A 53 Peanut (14%) 84% of FBs 87% < 6 years Right 50%
20 years” Corn (14%) radiolucent Left 35%

Bean (14%) Trachea 15%

Zerella 1998 ’88-’97 293 263 (90%) Nut (32%) 87% of FBs 71% < 3 years Right 49%
Seed (25%) radiolucent Left 32%
Other food (11%) Trachea 14%

Baharloo 1999* ’76-’96 170 84 (49%) Peanut (46%) 96% of FBs 88% < 3 years Right 53%
radiolucent Left 47%

Key:
FB = Foreign body
N/A = Information not supplied by the authors 
* Some adults were included in the original article. When possible, only data on the children younger than 8 years of age are reported in
this table.
** Percentages may not add up to 100%. Locations such as the subglottis not included. “Right” and “left” refer to the right and left
bronchial trees.

Literature Summary for Representative Papers on Pediatric Foreign Body 
Aspiration
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The events of September and October 2001 have changed the
United States forever. As a country, we learned we are vulnerable to
attack in many different arenas. Hospitals, emergency departments
(EDs), and public health agencies have partnered together to devel-
op strategies to minimize the vulnerability of our communities and
our country. Tremendous
amounts of information regard-
ing biological warfare have been
disseminated, not all of which
are true. On the anniversary of
this terrible tragedy, it is time for
ED physicians to stop, analyze
what we’ve learned from the
experiences of the past year and
use that information to further
strengthen our EDs and commu-
nities. The possibility of biologi-
cal warfare has not decreased; in
fact, the threats have continued.
The anthrax cases that presented
last fall (although, thankfully, only a few patients were affected) can
teach us many valuable lessons: What delays were associated with
fatalities? What radiographic findings were present in all of the
patients? What antibiotics were utilized?

The importance of the ED cannot be underestimated as the
frontline for any future attacks. It is critical that every ED physician
be aware of the infrastructure developments that have occurred
over the last year, not only to facilitate the accurate and timely

diagnosis of a biological warfare agent, but also to provide care for
suspected exposures in non-ED settings. This two-part series is
devoted to providing the ED physician with the most current infor-
mation on resources and the management of patients with suspected
exposure, known exposure, or evidence of a disease secondary to a

biological warfare agent. This
article addresses anthrax and
pneumonic plague. Part II of this
series will cover smallpox, viral
hemorrhagic fevers, and botu-
linum toxins.

—The Editor

Anthrax Attack in the
United States, 2001

The vulnerability of the U.S.
civilian population to bioterror-
ism became apparent Oct. 4,
2001.1 The first cases of inhala-
tional anthrax seen in the United

States since 1976 were linked to the intentional delivery of a high-
ly virulent, highly refined, dried spore preparation distributed
through the mail.2-4 There were 11 cases of inhalational anthrax,
five of which were fatal. The initial nine cases were directly relat-
ed to handling mail tainted with anthrax spores from two known
contaminated letters.5,6 The two other cases, both fatal, have raised
great concern about the existence of a technologically advanced
preparation that produces secondary aerosols.7
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Eight of the first 10 cases of inhalational anthrax presented dur-
ing their initial phase of illness, with a median duration of symp-
toms of 3.5 days (range 1-7). Of these eight, six received antibi-
otics active against Bacillus anthracis on their first visit; all six sur-
vived. All four patients who had a delay in the initiation of antibi-
otics died. Twelve additional cases of cutaneous anthrax have been
described, all of which recovered with antibiotic therapy.8

Fortunately, the total number of patients (22 total) with clini-
cal disease was small, compared to the 34,000 patients placed on
protracted courses of prophylactic antibiotics.9 Although it is dif-
ficult to make firm conclusions with such a small population,
several features were unanticipated or differed considerably from
prior experience.

The clinical presentation of these patients was similar to prior
reports. Table 1 shows the frequency of various clinical features.
Advances in antibiotic therapy, rapid diagnosis, and supportive
care appear to have played a substantial role in reducing mortali-
ty. All survivors received multi-drug regimens, usually consisting
of a fluoroquinolone (most often ciprofloxacin), rifampin, and
clindamycin.6,9 Unfortunately, all patients who required intuba-
tion or vasopressor therapy died, underscoring the critical impor-
tance of initiating prompt, effective, empiric antibiotic therapy.6

Non-contrast chest computed tomography (CT) emerged as a
rapid, sensitive diagnostic tool that appears to have improved
management in at least five of the patients.10,11

Thoracentesis or tube thoracostomy was used 18 times in
eight patients. Other interventions required included blood trans-
fusions, tracheal intubation, continuous arterial-venous hemofil-
tration, bronchoscopy, endoscopy for management of gastroin-
testinal bleeding, plasmapheresis, pulmonary artery catheteriza-
tion, and echocardiography.6, 12-14 Clearly, this degree of support
would not be possible if an aerial release occurred, with predic-
tions of hundreds of thousands of similarly critically ill patients.9

Other features pointed to the difficulty in making a correct,
timely diagnosis. In spite of the fact that every patient had an
abnormal initial plain chest radiograph, three of the inhalational
anthrax patients had missed, subtle findings on the initial plain
film. Two of them died, two were misinterpreted as community-
acquired pneumonia, and one was thought to show congestive
heart failure (CHF).6,15

Role of Hospital Emergency Departments
Emergency physicians will continue to play a critical role in

the detection of and response to biological weapons.16 Due to the
precipitous and severe nature of most of the agents, infected
patients will present predominantly to hospital EDs.17 There
often will be no prior knowledge of an attack, and the only warn-
ing may be a sudden surge of critically ill patients or a large
insurge of patients with an unusual disease. Environmental detec-
tion, containment, and decontamination play little role.18 Con-
temporary HAZMAT models do not apply.19 The “first respon-
ders” to a biological attack will continue to be ED personnel.20

The emphasis will be on diagnosis, treatment, prophylaxis, and
epidemiology.21 It is absolutely critical that anyone participating
in patient care know how to contact their local public health offi-
cials and to have in place contingency plans for possible out-
breaks of intentional or naturally occurring infectious diseases.22

Biological weapons cause epidemics. Early recognition of a
rapidly crescendoing epidemic is the critical event in detection.
Preparation and response to these events will be difficult due to
several factors.18 Hospitals are ill-prepared to care for a large num-
ber of patients presenting in a short period of time, especially if
respiratory isolation is required. Hospital laboratories do not rou-
tinely have the capability to handle hazardous microorganisms
without a significant risk of technicians becoming infected. There
is currently a significant shortage of inpatient and critical care
capacity in most metropolitan areas. There is a very limited supply
of both the smallpox and anthrax vaccines, with no other vaccines
even remotely accessible for any large-scale event. Antibiotic
stockpiles are limited, but improving due to ongoing efforts of the
Centers for Disease Control and Prevention (CDC).23

The essential clinical tool in combating biological weapons is
an improved public health infrastructure, which includes a close
collaboration between specialists in emergency medicine, infec-
tious disease, and public health. While this is likely to be a new
relationship, given the increasing impact of emerging infectious
diseases on the health of our nation, it will result in long-term
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benefits that far exceed those of the current crisis.24,25 Emergency
physicians are going to be increasingly involved in real-time syn-
drome surveillance and reporting.26-30 Furthermore, EDs likely
will be the focal point for urgent distribution of postexposure
prophylaxis and treatment. 

A multi-tiered public health laboratory system (Laboratory
Response Network, or LRN) has been implemented, involving
capabilities of existing diagnostic laboratories (level A), with
additional capability at local and state public health laboratories
to include additional diagnostic testing (level B), plus advanced
and specialized testing (level C), and three national research and
reference centers (level D).31,32

Hospital and other clinical laboratories must be notified if
samples submitted are suspected of harboring agents of biologi-
cal warfare to assure that the correct diagnostic tests are applied
and to reduce the risk of infection of laboratory personnel.33 Seri-
ous consideration should be given to submitting diagnostic sam-
ples directly to a level B or C laboratory through the local health
agencies for both confirmatory and rapid diagnostic testing.34,35

They have methods that are more rapid and reliable than local
resources may be able to provide. In addition, they have addition-
al biosafety containment capacity and the ability to rapidly
expand capacity to accommodate large fluxes of samples.36,37

Emergency physicians and infectious disease consultants will
continue to be the primary health care providers involved with
detection of biological weapons use.38 Any cases suggesting inten-
tional infection or infection with one of the category A or B agents
should be reported immediately to local law enforcement and pub-
lic health agencies, who then will contact the appropriate federal
agencies (the Federal Bureau of Investigation [FBI] and the CDC).
Contact with other EDs is essential, as the heightened index of sus-
picion may allow timely diagnosis and initiation of time-sensitive
therapy. Public health officials are available to assist in investiga-
tion of unusual diseases and likely will play an increasingly visible
role in supporting daily activities of hospital EDs.22,24,39,40

Environmental samples, especially suspicious materials,
should be handled exclusively by law enforcement agencies and
should not involve emergency medical services (EMS) agencies,
hospitals, or health departments.41,42

Additional consultation and diagnostics, particularly isolation
of viral agents, can be made by a variety of research and reference
centers. (See Table 2.) (This is usually done in conjunction with
local public health officials.) The United States Army Medical
Research Institutes for Infectious Diseases (USAMRIID) (1-888-
USA-RIID) and the CDC (1-770-488-7100 – for emergency
response) maintain 24-hour hotlines for physician and public
health official consultation. Additional assistance may be obtained
from the National Response Center (1-800-424-8802 or 1-202-
267-2675), or Johns Hopkins Center for Civilian Bio-Defense
Strategies (1-410-223-1667).

Considerable effort has been made to provide timely, widely
disseminated information. Consensus statements by a Working
Group on Civilian Bio-Defense convened as a collaboration of
the Departments of Defense and Health and Human Services
have been published for the CDC Category A agents and are

available online from the Journal of the American Medical Asso-
ciation website (http://pubs.ama-assn.org/bioterr.html).9,43-48

Other useful references available online include the Textbook
of Military Medicine Medical Aspects of Chemical and Biologi-
cal Warfare (http://www.nbc-med.org), the CDC recommenda-
tions (http://www.cdc.gov/mmwr/indexbt.html), and the CDC’s
Public Health Preparedness site (http://www.bt.cdc.gov/).

Management of Asymptomatic Patients Who 
Present with Possible Contamination

EDs must have policies and procedures in place to reduce the
threat from contaminated patients.49 While the risk to health care
providers and other patients is minimal, a suspected contaminat-
ed patient can result in extensive disruption of the ED func-
tion.49,50 ED staff, particularly registration, security, and triage
personnel, should redirect any persons requesting testing of
material suspected to be a chemical, biological, or radiologic
weapon. If someone does bring such material to the hospital, he
should be directed outside of the building, with instructions on
double-bagging and hand-washing. He then should shower and
change clothing, preferably at home. Law enforcement agencies
then should investigate. Identification of such substances is sole-
ly the responsibility of law enforcement agencies, and health care
facilities should eschew any participation.51 Finally, it is essential
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Table 1. Clinical Features of the 11 
Inhalational Anthrax Victims, 2001*

SIGN/SYMPTOM NUMBER (PERCENT; 95% CIS)

Average age 60 years (range 43-94 years)
Initial presentation to ER 9 ( 82%; 48-98%)
Weakness/fatigue 10 (91%; 59-99.8%)
Cough 10 (91%; 59-99.8%)
(often mild and nonproductive)
Nausea, vomiting 9 ( 82%; 48-98%)
and/or abdominal pain
Dyspnea 9 ( 82%; 48-98%)
Chest pain (often mild) 8 (72%; 39-94%)
Alteration in sensorium 5 (45%; 17-77%)
Abnormal lung exam 10 (91%; 59-99.8%)
Fever 7 (64%; 31-89%)
Hypotension 3 (27%; 6-61%)
Tachycardia 9 ( 82%; 48-98%)
Tachypnea 9 ( 82%; 48-98%)
Hypoxemia 8 (72%; 39-94%)
WBC >10,000 4 (36%; 11-69%)
WBC Mean 9,800 (range 7,500-13,300)
% neutrophils Mean 75% (range 53-87%;

95%CI 69-81%)
Abnormal LFTs 11 (100%; 76-100%)
(often minimal)
Hyponatremia 8 (72%; 39-94%)
(usually mild)
Abnormal CXR 11 (100%; 76-100%)

*Compiled from recent reports.6,12,13,15,85



to maintain the chain of custody of any suspicious materials to
avoid disrupting a potential criminal investigation.

Although the risk of generating a secondary aerosol is low,
patients who present with a concern that they may have been
exposed to a biological agent need to wash their hands and faces,
shower, and change—preferably at home, unless the patient is
symptomatic or otherwise requires medical intervention.50 Prior
experience with anthrax hoaxes have shown a wide range of
inappropriate responses and revealed both the inappropriate
application of HAZMAT response protocols and inadequate edu-
cation of care providers.16 The very fine (1-5 mcg/M) particles
used in aerosol attacks are unlikely to be present on the surface
of a victim in large numbers, and would not be an efficient gen-
erator of respirable particles. While dilute hypochlorite solutions
(typically a 1:10 dilution of household bleach) previously have
been advised and widely used, they are largely unnecessary and
may cause some minor irritation of skin and mucous
membranes.52 With the exception of T-2 mycotoxin and situa-
tions involving heavy contamination (e.g., visible), decontamina-
tion of patients with hypochlorite solutions is unnecessary and no
longer recommended as a routine procedure.19 Nonporous per-
sonal items and contaminated surfaces should, however, be
decontaminated with an appropriate sporicidal disinfectant.53

Simply changing clothing and showering would reduce the level
of contamination by a factor of 10,000, well below that required
for generation of infectious aerosols.19 Only cutaneous anthrax,
smallpox, and Q fever have been documented to be transmitted
via contaminated clothing.54-56 Clothing items should be double-
bagged and retained for forensic investigation.19

It is likely that any public announcement of a biological
weapons release would trigger ED presentation of large numbers
of “worried well.”57,58 It is highly desirable to direct possibly con-
taminated individuals away from EDs, as urgent medical inter-
vention is not required. These patients should be provided direc-
tions on self-decontamination, recommendations on prophylaxis,
and indications of infection/intoxication. Recommendations on
testing and prophylaxis will come from public health and law
enforcement agencies, as well as efforts at risk assessment and

agent identification. Impulsive use of antibiotics in the absence
of a clear threat is unwise. However, in the face of a credible
threat, it may be prudent to initiate prophylaxis pending testing
results. As exposed patients will not yet manifest disease, there is
adequate time to determine a reasonable approach, coordinated
with public health departments.18

Collection of samples to detect contamination within 24 hours
of exposure (as opposed to diagnosis) should be handled by pub-
lic health departments or law enforcement agencies. In addition,
direct referral of patients to public health authorities, who have
access to level B and level C laboratories, will facilitate rapid
diagnosis, agent confirmation, and sensitivity testing, as well as
follow up.34,35 If samples are collected in the ED, synthetic swabs
are preferred, and should be refrigerated.37 While most hospital
laboratories can process and identify anthrax, tularemia, brucella,
and plague, these agents rapidly could overwhelm available
resources and expose laboratory workers to infection. Viral agent
isolation should be done only by a reference center, due to the
extreme biohazard risk posed by these agents.

Patients who have been exposed to a known release or who
are otherwise at risk (e.g., postal workers in facilities handling
contaminated mail) may present to EDs for initiation of prophy-
lactic therapy. While it may be reasonable to send a surface cul-
ture (e.g., a nasal swab) prior to initiation of prophylactic thera-
py, such cultures have no role in decisions about an individual
patient. Culture results can help detect and characterize agents
used in an attack, but absolutely do not indicate whether a patient
was exposed to an infectious dose of a biological agent or has
become infected. Studies in mill workers have shown it is possi-
ble to have a positive nasal swab for an agent, yet not have
inhaled a sufficient inoculum to establish infection.59 Similarly, it
is possible to have a lethal infection without recovering any
organism from body surfaces, including the nose. Thus, the deci-
sion to initiate prophylactic therapy is based solely on a credible
history of exposure, which is based on results of the forensic
investigation by law enforcement agencies.4

Prophylaxis with either a fluoroquinolone (ciprofloxacin, lev-
ofloxacin, ofloxacin, moxifloxacin, or gatifloxacin) or a tetracy-
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Table 2. Research and Reference Laboratories

* Initial contact and consultation, as well as specimen submission, is through State and Local Health Departments. Phone
numbers are available in blue pages of the phone book or online listings at www.statepublichealth.org/directory.php or
www.cdc.gov/other.htm or www.cdc.gov/ncidod/diseases/hanta/hps/noframes/statecon.htm.

NAME PHONE NUMBER INTERNET

Centers for Disease Control and Prevention (CDC) Tel: (770) 488-7100, www.bt.cdc.gov/ and 
Atlanta, GA (Emergency Response) www.cdc.gov/ncidod/dvbid/

(404) 639-1115 
(special pathogens)
or (404) 639-2888 (24 h) 

Vector Borne Disease Laboratory (970) 221-6400
P.O. Box 2087, Fort Collins, CO 80522
US Army Medical Research Institute of Infectious Disease (888)-872-7443 www.usamriid.army.mil
(USAMRIID), Ft. Detrick, MD 21702



cline (doxycycline or minocycline) is thought to be effective
against anthrax, plague, tularemia, brucella, and Q fever. Prophy-
laxis for anthrax exposure should be continued for four weeks fol-
lowing initiation of vaccination, or at least eight weeks if immu-
nization is unavailable. Penicillins (Pen VK or amoxicillin) or
erythromycin also may be effective for anthrax, but should be
used only if other agents are contraindicated. Prophylaxis for
plague should continue for at least seven days after exposure. Pro-
phylaxis for Q fever should begin 8-12 days after exposure, as
earlier initiation is associated with delayed onset of disease. Pro-
phylaxis for brucellosis should be continued for six weeks and
many experts recommend the addition of rifampin. Macrolides
are effective prophylaxis for Q fever.60

Vaccination against smallpox is effective in preventing disease
if given within 2-3 days of exposure. If given within 4-5 days, it
may offer incomplete protection, but has an improved survival
benefit.61 Vaccinia immune globulin (VIG) may be beneficial in
cases in which vaccination is contraindicated. Botulinum immune
globulin (BIG) is an equine antitoxin against types A, B, and E,
and is available from the CDC. USAMRIID has an investigational
new drug (IND), F(ab´)2 heptavalent antitoxin, that appears to be
less reactive and more active than the previous agent. Both are
effective only if given prior to symptom onset.43,62,63

Management of Patient Who Presents 
with an Illness Consistent with Biological 
Terrorism/Warfare Agent

Future terrorist attacks on United States civilian targets will
likely continue to be unannounced. Indications of a biological
attack may be subtle or elusive. The diagnosis of an atypical
infection is likely to be the initial discovery of a covert assault
with biological weapons. Given the severity and acuity with
which these diseases usually present, initial evaluations will be
predominantly in the hospital ED. Emergency physicians must
maintain a high index of suspicion in conjunction with ongo-
ing public health surveillance to allow timely diagnosis and
detection. 

Any unusual temporal or spatial clustering of infectious dis-
eases, particularly if serious pulmonary symptoms or hemorrhag-
ic diathesis is prominent, should prompt urgent public health
consultation. Emergency physicians are familiar with the large
influx of patients that can follow a large outbreak of food poison-
ing. The same principle applies: multiple patients presenting with
a similar disease over a short course of time, with rapid peak
attack rates and some geographic or vector association. Thus,
consultation with infectious disease specialists or public health
practitioners is warranted with any increase in the number of
acute febrile illnesses with clinical syndromes that are consistent
with any of the agents of concern and not known to be due to
community-acquired viral agents (e.g., influenza).64

In addition, communication with other EDs is critical to alert
other practitioners of a possible epidemic of an unusual disease.
This has played a crucial role in prior naturally occurring botu-
lism outbreaks, as victims often present simultaneously to multi-
ple hospitals.65

Other causes for concern and discussion with public health
officials include multiple presentations of sepsis or fulminant
pneumonia in otherwise healthy patients, suggesting plague,
anthrax, or tularemia. Outbreaks of acute flaccid paralysis with
prominent bulbar symptoms, suggesting botulism, mandates
immediate public heath notification. Any clinical diagnosis or
suspicion of smallpox is an international public health emer-
gency and is almost certain to be due to intentional release. Simi-
larly, diagnosis of infection with any of the agents of concern,
isolation of pathognomonic organism (e.g., variola virus, agents
of viral hemorrhagic fever, engineered or highly drug-resistant B.
anthracis, or Yersinia pestis) or isolation of genetically identical
organisms from multiple regions indicates either an emerging
epidemic or intentional release warranting public health and
infectious disease consultation. Unexpected animal illness or
deaths also are considered to be possible indicators of biological
weapons use, and have been important predictors of naturally
occurring outbreaks such as the plague epidemic in India, the
West Nile encephalitis outbreak in New York, and equine
encephalitis outbreaks elsewhere in the United States.66 However,
it is unlikely that emergency physicians will be aware of such
events, and this highlights the current information infrastructure
deficit in our public health system.38,67

In spite of their high infectivity by aerosol route, most agents
do not pose a significant risk for person-to-person spread. Notable
exceptions are plague pneumonia, smallpox, and the viral hemor-
rhagic fever agents, which are very contagious and require isola-
tion of the patient in a negative pressure room and respiratory pro-
tection of any care givers. Simple droplet precautions (e.g., surgi-
cal mask) may be sufficient for protection from the plague.68-70 Due
to the significant delay in disease onset, with the exception of T-2
mycotoxin, there is no role for decontamination of symptomatic
patients, as it is very unlikely that any viable organisms remain.

Patients presenting with decompensated disease need immedi-
ate stabilization with consideration of intubation, fluid resuscita-
tion, pressors, and antimicrobial therapy. However, any such
patient, with the exception of botulinum intoxication, likely will
die. Patients with a cough should have a surgical mask applied,
until it is known that they do not pose a risk to others.

The decision to embark on an diagnostic work-up and empiric
therapy for biological weapons is difficult to make.17 However,
slight modifications of testing and antibiotic therapy currently
used in evaluating ED patients will suffice for the majority, pend-
ing consultation with public health, law enforcement, and infec-
tious disease colleagues. A lowered threshold for chest radiogra-
phy in evaluating influenza-like illness clearly is indicated, and is
likely to detect the effusions and mediastinal adenopathy of
anthrax as well as the acute infiltrates of Q fever, plague,
tularemia, and community-acquired pneumonias. In addition,
blood cultures may be warranted in febrile patients who other-
wise would not be subjected to diagnostic testing. If biological
weapons use is a consideration, aggressive diagnostic testing in
conjunction with empiric therapy is essential. Patients should not
be placed on antibiotics “just in case” a biological weapons agent
is involved without such testing and public health involvement. 
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It is difficult to distinguish community-acquired, influenza-
like illnesses from the presentations of smallpox (prior to vesicle
eruption), viral hemorrhagic fever (early), viral equine encephali-
tis (VEE), anthrax (early), tularemia, plague, brucella, and Q
fever. Rapid diagnostic testing for respiratory viruses is widely
available and may assist in identifying those patients who would
benefit from specific anti-influenza therapy. However, this will
not identify many self-limited viral infections other than the res-
piratory viruses (influenza, parainfluenza, and respiratory syncy-
tial virus [RSV]) detected in commercially available rapid diag-
nostic tests, as well as several other life-threatening infections.
There is no role for nasal swabs in treatment decisions in symp-
tomatic patients, as culture results are neither sensitive nor timely
enough to assist in intervention.71

Several diagnostic algorithms have been proposed, but have
never been tested in a clinical setting.72,73 However, some gener-
alizations may be useful. Table 3 summarizes clinical features of
life-threatening acute febrile illness. 

Recommendations on antimicrobial therapy usually are based
on naturally occurring disease, without consideration of engi-
neered antimicrobial resistance, simultaneous release of multiple
agents, or the need for coverage of typical community-acquired
organisms with similar presentations. It would seem prudent to
use multiple antibiotics in the face of a suspected biological
weapons attack, to both account for possible drug resistance as
well as to address the possibility of multiple agents being used
simultaneously. A combination of a parenteral fluoroquinolone
and aminoglycoside (streptomycin or gentamicin) would offer

coverage for anthrax, plague, tularemia, Q fever, and brucellosis.
These antimicrobial agents are familiar to emergency physicians,
readily available, and are routinely used for life-threatening
infections. The addition of clindamycin would extend coverage
for complicated pneumonias, sepsis, abdominal catastrophe and
bacterial mediastinitis. If plague is a consideration, lactam antibi-
otics should be avoided. Chloramphenicol and rifampin may be
useful additions in the case of meningitis.

Patients suspected of having smallpox, viral hemorrhagic fever
(VHF), and pneumonic plague must be isolated and quarantined.
Patients who refuse admission should be held by order of the pub-
lic health officer. It is unlikely that patients with pneumonic
plague, VEE, viral hemorrhagic fevers, or smallpox would be well
enough to be treated as outpatients, and most would require
admission. Patients with suspicion of early inhalational anthrax
may appear well enough to send home, but should be admitted for
parenteral antibiotics until afebrile, culture results are returned,
and the patient is tolerating oral therapy. Anyone with botulinum
toxin exposure should be observed at least 24 hours after expo-
sure or symptom onset to assess for disease progression.
Tularemia, brucellosis, and Q fever often are treated as outpa-
tients, and disposition should be based on clinical stability, social
situation, and adequacy of follow up. It may be prudent to admit
any suspected victim of a bioterrorism attack until the exact char-
acteristics of the attack are known with sufficient certainty.

No currently known, naturally occurring organism possesses
all the characteristics needed for the “ideal” weapon.74 It is quite
plausible that a terrorist would choose agents based on factors
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Table 3. Acute Febrile Clinical Syndromes and Differential Diagnoses

SYNDROME DIFFERENTIAL DIAGNOSIS

Hemorrhagic fever CCHF, Ebola, Marburg, sepsis with DIC, other VHF (yellow fever, dengue, arenaviruses,
(shock common) Omsk HF), plague (with DIC), T-2 mycotoxins, Rift Valley fever (infrequent), typhoid fever, 

leptospirosis, typhus, malaria
Meningitis Bacterial meningitis, plague, anthrax, EEE, VEE, WEE, histoplasmosis, psittacosis, 

arenaviruses
Pharyngitis Ebola, Marburg, Lassa fever, tularemia, ricin, T-2
Influenza-like Influenza, other viral infections (parainfluenza, adenovirus, RSV), brucellosis, Rift Valley fever, 

VEE, Q fever, dengue fever, Chikungunya, early inhalation anthrax
Maculopapular rash RMSF, typhus, VHF, dengue, early smallpox, enterovirus
Vesicular rash Smallpox, chickenpox, melioidosis, tularemia
Petechia/purpura VHF, RMSF, plague, fulminant smallpox, typhus, T-2, typhoid fever, leptospirosis, 

meningococcemia
Jaundice Yellow fever, Lassa, Ebola, Marburg, aflatoxin, T-2, viral hepatitis, CMV, leptospirosis
Encephalitis Equine encephalitides, other arboviral encephalitis,Rift Valley fever (infrequent), plague, 

psittacosis, arenavirus (esp. Lassa, BHF, and AHF), end stage Ebola
Pneumonia Anthrax tularemia, plague, psittacosis, Q fever, histoplasmosis, coccidiomycosis, influenza,

CCHF, hantavirus pulmonary syndrome, ricin, community acquired pneumonia, atypical
pneumonia

Key:
CCHF = Crimean-Congo hemorrhagic fever; DIC = disseminated intravascular coagulation; VHF = viral hemorrhagic fever; HF = hem-
orrhagic fever; EEE = eastern equine encephalitis; VEE = Venezuelan equine encephalitis; WEE = western equine encephalitis; RSV =
respiratory syncytial virus; RMSF = Rocky Mountain spotted fever; CMV = cytomegalovirus; BHF = Bolivian hemorrhagic fever; AHF =
Argentine hemorrhagic fever.



other than their potential as weapons, including ease of obtain-
ing, risk to the offender, or use of agents with wide-spread public
recognition, such as HIV, rabies, or “flesh-eating” streptococcus.

The CDC has categorized various microorganisms and toxins
into three threat levels based on ease of dissemination, person-to-
person transmission, lethality, public health impact, ease of pro-
phylaxis, and treatability. High priority (Category A) agents
include variola major (smallpox), B. anthracis (anthrax), Yersinia
pestis (plague), botulinum toxin, Francisella tularensis, filovirus,
and arenaviruses capable of causing VHF.31

Category B agents include a subset of water- or food-borne
agents, as well as more conventional inhalational agents, including
Coxiella burnetii (Q fever), Brucella species (brucellosis), Burk-
holderia mallei, Burkholderia pseudomallei, equine encephalitis
viruses (Venezuelan equine encephalitis [VEE], eastern equine
encephalitis [EEE], and western equine encephalitis [WEE]), ricin
toxin, Clostridium perfringens e-toxin, Salmonella species, Shigel-
la species, E. coli O157:H7, Vibrio cholerae, and Cryptosporidium
parvum.31

There are extensive numbers of other agents considered poten-
tial, but less concerning, threats (Category C). These include a
variety of toxins (abrin, aflatoxin, conotoxins, tricothecene myco-
toxins, saxitoxin, ciguatoxin and tetrodotoxin), as well as a wide
range of infectious agents which include Chlamydia psittaci (psit-
tacosis), Rickettsia rickettsii (Rocky Mountain spotted fever),
Rickettsia prowazekii and Rickettsia typhi (typhus), Vibrio choler-
ae (cholera), Coccidioides immitis, Crimean-Congo hemorrhagic
fever (CCHF) virus, tick-borne encephalitis viruses, influenza
virus, Rift Valley fever virus, yellow fever virus, hantavirus,
Nipah virus, and multidrug-resistant tuberculosis (MDR Tb).31,75,76

Inhalational Anthrax 
Clinical Features. The infectious dose of inhaled anthrax

spores is not known with certainty, and estimates of 2500-55,000
(likely 8000-10,000) spores are based on a dose causing infec-
tion in 50% of a population, rather than individuals.47,77 Predis-
posed individuals may become infected with a significantly
lower dose, and a small percentage of people could become
infected with only a few spores.9

Anthrax’s clinical presentation is dependent on the route of
inoculation. Inhalational anthrax appears to have a propensity for
the elderly or those with underlying pulmonary disease.77-80

During the initial period of early replication and local lym-
phatic involvement in inhalational anthrax, the patient experi-
ences a nonspecific, influenza-like illness with retrosternal dis-
comfort, nonproductive cough, low-grade fever, malaise, myal-
gias, and fatigue.77,81 Some patients may experience a brief quies-
cent period with apparent improvement ranging from just hours
to 2-3 days, followed by the abrupt onset of cyanosis, edema,
respiratory distress, obtundation, meningismus, seizures, temper-
ature instability, and irreversible shock. Massive facial and upper
thoracic edema may be seen, especially when there is pharyngeal
infection. Historically, death occurs within 24-36 hours after
onset of the terminal phase in 60-90% of patients, in spite of
aggressive therapy.82 Improved survival after early initiation of

antibiotics has been reported, but hinges on a high index of sus-
picion with effective empiric therapy.6,9

Cutaneous anthrax occurs when spores are inoculated through
injured skin or, possibly, via insect vector. After an incubation peri-
od of 1-7 days, a small, pruritic papule develops and evolves into a
large vesicle or becomes ringed with smaller vesicles in a day or
two. Edema of surrounding tissues commonly is seen, and may be
extensive. If aspirated, the vesicle fluid is serous or serosan-
guineous, with many bacilli but few leukocytes. Typically, after a
week, the vesicles necrose, leaving the characteristic black eschar,
which separates with minimal scarring in one to two weeks. Most
patients experience headache, malaise, lymphadenopathy, and low-
grade fever. Dissemination with bacteremia and fatal sepsis occurs
in approximately one-fifth of the cases. Treatment with antibiotics
prior to dissemination is very effective, with fewer than 1% of
patients developing systemic infection.82

Diagnosis. A previously healthy patient with severe respirato-
ry distress and sepsis without evidence of pneumonia, but with
mediastinal adenopathy, should strongly suggest the possibility
of inhalational anthrax, as would hemorrhagic meningitis. Hem-
orrhagic pleural effusions and edema of the chest and neck also
are highly suggestive. Early clinical diagnosis is difficult, as the
presentation may be indistinguishable from influenza and other
community-acquired respiratory infections, such as mycoplasma
pneumonia and other viral influenza-like illnesses.71 Inhalational
anthrax has fewer upper respiratory symptoms (rhinorrhea, sore
throat), and gastrointestinal symptoms may be more frequent,
which offer scant clinical differentiation from common commu-
nity-acquired viral and mycoplasmal infections.64,71 Other biolog-
ical warfare agents may have similar presentations, at least early
on, including brucellosis, tularemia, VEE, and Q fever.73

Chest radiographs most frequently reflect the massive medi-
astinal lymphadenopathy and associated effusions. None of the 11
described inhalational anthrax cases had normal initial films (giv-
ing plain films a sensitivity with a 95% confidence interval of 76-
100%).6,7,42,83-85 Chest CT may add additional sensitivity. Leukocy-
tosis is not a prominent feature, even with fulminant disease.6,86 In
the setting of a septic patient, the findings of mediastinal adenopa-
thy, hemorrhagic pleural effusions, or hemorrhagic meningitis is
strongly suggestive of disseminated anthrax and warrants imme-
diate public health and law enforcement involvement.

B. anthracis can be identified by traditional microbiological
methods. However, positive cultures may be dismissed as con-
taminants or misidentified by some automated systems.37,87

Definitive identification often requires specialized testing that is
available through community public health department laborato-
ries.32 Rapid detection and identification methods are becoming
more prevalent, but are not yet widely available.88 Sputum cul-
tures are seldom positive, even with advanced disease. Due to the
extremely high level of bacteremia, blood cultures and even
Gram stains usually are positive. In the recent attack, all of the
eight patients who had not received prior antibiotic therapy were
positive, even in the early stages of disease.5,6

Treatment. Penicillins and tetracyclines have long been rec-
ommended for first-line therapy, and there is substantial clinical
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experience with these drugs.51,82 Streptomycin and gentamicin are
highly effective and may have synergistic effects with penicillins.
The fluoroquinolones are highly active in vitro, and experience
with ciprofloxacin is well-described.85,89 Levofloxacin and
ofloxacin also are active and recommended.41,81 Other effective
drugs include clindamycin, rifampin, vancomycin, chloram-
phenicol, and possibly the macrolides.51,82,90,91 Survival in the
recent attack appears to be associated with use of ciprofloxacin
plus rifampin (which achieves high concentrations in the
macrophages harboring the organism), often in conjunction with
clindamycin (for possible toxin suppression).6,9,85

Engineered strains resistant to penicillin, doxycycline, chlo-
ramphenicol, rifampin and erythromycin have been described.92

B. anthracis is predictably resistant to extended spectrum
cephalosporins and trimethoprim-sulfamethoxazole. Naturally
occurring strains may express an inducible ß-lactamase.90,93,94

Resistance to tetracycline class antibiotics occurs more often
than to fluoroquinolones, which only has been anecdotally
described.95 This, coupled with limited animal data, have led to
the recommendation of a fluoroquinolone for empiric therapy.47,51

Oral therapy with penicillin or doxycycline for cutaneous
anthrax is very effective at preventing dissemination, but does not
hasten clinical resolution. Edema may progress the first day or two
of treatment. Treatment should be extended from the usual 7-10
days to a full 60 days as inhalation of spores must be presumed.81

Since dried secretions may sporulate, it is recommended that
all secretions and bodily fluids be carefully disposed of, although
the risk of generating an aerosol from such materials is unlikely.
Cutaneous infections contracted from patients and dressing mate-
rials have been described, but appear rare.82 Universal precautions
with prompt disposal (after autoclaving, incinerating, or soaking
in sporicidal solutions) of secretions and bodily fluids appears
adequate.81,96

Vaccination with the U.S. Food and Drug Administration-
approved Anthrax Vaccine Absorbed (AVA) is protective.97,98

However, due to manufacturing problems, it is in limited sup-
ply.99 Mild to moderate localized inflammatory reactions are seen
in approximately one-third of vaccine recipients; such reactions
respond well to oral nonsteroidal anti-inflammatory drugs and
ice packs. Systemic reactions rarely are seen, and there are no
known long-term adverse effects.100-102

Not all inhaled spores germinate simultaneously, and may lay
dormant beyond typical antibiotic courses. Animal studies have
shown that infection may ensue even after a prolonged course of
antibiotics, if vaccination is not simultaneously administered.89

Current recommendations specify an eight-week course of
antibiotics following known or suspected exposure.51

Pneumonic Plague 
Clinical Features. Pneumonic plague is greatly feared, as it has

a precipitous, fulminant course and is very contagious. Human-to-
human transmission has been important in explosive outbreaks, but
has not been seen in the United States in the past 50 years.103-105

Aerosol dispersal resulting in primary pneumonic plague remains
a substantial concern for use as a biological weapon.48,106

Primary pneumonic plague presents after a 24-60 hour incu-
bation, with an abrupt, non-specific, influenza-like illness with
high fever, chills, headache, myalgias, dyspnea, and cough that
rapidly progresses to a fulminant pneumonia, delirium, and sep-
sis. With large inoculum death may ensue more rapidly.107 Blood-
tinged, watery- to purulent-sputum with possible frank hemopty-
sis is a frequent and often early feature. Abdominal pain appears
to be a frequent, early complaint and may result in a delay in
diagnosis.108,109 Pharyngitis may occur as a feature of pneumonic
plague, or in isolation. Cervical lymphadenitis characteristic for
bubonic plague may be seen in inhalational disease, but other-
wise physical examination is unrevealing. The disease progresses
rapidly, often with acral ecchymosis and gangrene, respiratory
failure, shock, and death in 1-5 days from symptom onset.48,64,106

Diagnosis. Chest radiography typically shows patchy infil-
trates, but less often shows pleural effusion, cavitation, lobar con-
solidation, and mediastinal lymphadenitis.107,110,111 Sputum sam-
ples often will show a positive direct fluorescent antibody (DFA)
or the Gram stain may show negative coccobacilli or rods with a
stereotypical “safety pin” appearance. Rapid tests are of insuffi-
cient accuracy to be used as sole diagnostic tools, but strongly
support the clinical suspicion.112-114 Y. pestis can be isolated and
identified with routine laboratory procedures from blood in more
than 80% of patients with plague, and usually is present in spu-
tum of patients with pneumonia. 

Treatment. Primary plague pneumonia is uniformly fatal if
effective antibiotic therapy is not initiated within a day of presen-
tation, with overall mortality of 40-60%.107,115 In one small series,
all patients who died of plague had been seen by a physician
prior to their final presentation, and none had received antibiotics
effective against plague. All survivors initially had received
antibiotics effective against Y. pestis. Initial therapy with lactam
antibiotics, presumably due to a failure to diagnose the present-
ing illness as plague, is associated with mortality as high as 60%. 

Antibiotic therapy, to be effective, must be initiated within the
first day of clinical illness.116 Experience with antibiotics other
than streptomycin (30 mg/kg/day in two divided IM doses) is
somewhat limited. Gentamicin (or tobramycin) is recommended
by all authorities as an alternative aminoglycoside, and can be
given intravenously.48,64,107,117 Patients typically improve and are
afebrile within the first 72 hours of aminoglycoside therapy. Chlo-
ramphenicol (initial dose 25 mg/kg followed by 15 mg/kg q6h
IV/PO) is similarly effective, and is the only anti-plague antibiotic
with significant CNS penetration. Tetracyclines also are effective,
but require a two-week course. In vitro susceptibility and in vivo
animal models suggest that the fluoroquinolones may become the
first-line therapeutic agents, although there are no human clinical
studies on which to base decision making.118-120

Although most strains are susceptible to third-generation
cephalosporins, clinical experience and animal models suggest
they may be associated with increased mortality.118,121 trimetho-
prim-sulfamethoxazole is effective, but has been associated with
treatment failures and should be considered only if all other
agents are contraindicated. Imipenem and rifampin have suffi-
cient naturally occurring resistance to preclude their use.120 Sus-
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ceptibility testing of any strain suspected of use as a weapon is
essential and a public health priority. Given the ease of genetic
modification, it would be possible to engineer a virulent strain
with considerable resistance to all frequently used agents. 

Pneumonic plague is highly contagious. Patients should be
isolated or quarantined, with a cohort of high airflow and respira-
tory protection for all care givers.96 Current recommendations are
for surgical face masks, which reduce the spread of large respira-
tory droplets.122 Others have questioned this practice, given the
highly fatal nature of the disease and relative ease of use of N95
face masks and negative airflow rooms.69 Patients should be iso-
lated until treated for four days and they are afebrile. Anyone
within two meters of patients with a cough or who potentially
were exposed to the initial agent release should be placed on pro-
phylactic antibiotics and observed for fever.106

Conclusion
Bioterrorism is a continued threat to the United States. ED

physicians need to be aware of local and national resources and
indications to report cases that provoke suspicion of a possible
agent of biologic warfare. Anthrax and pneumonic plague require
a high degree of suspicion to facilitate an early diagnosis and the
prompt initiation of therapy.
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Physician CME Questions

To earn CME credit for this issue of Trauma Reports,
please refer to the enclosed Scantron form for directions
on taking the test and submitting your answers.
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1. What should be done if an individual finds a container with a number

of glass vials in it and brings it to the ED for testing?

A. The individual should be positioned outside the building.

B. The individual bringing the material should be instructed on

double-bagging.

C. The individual bringing the material should be instructed on

hand-washing.

D. Law enforcement agencies should be notified.

E. All of the above

2. Which of the following should be reported to public health 

authorities?

A. Any unusual temporal or spatial clustering of infectious diseases

B. Patients with unusual or serious pulmonary symptoms or 

hemorrhagic diathesis

C. Multiple patients presenting with similar symptoms over a short

period of time

D. Multiple patients with a serious illness and some geographic or

vector association

E. All of the above

3. Which of the following is effective prophylaxis against smallpox?

A. Smallpox vaccine given within 2-3 days of exposure

B. Smallpox vaccine within 6-7 days of exposure

C. Smallpox vaccine within 10 days of exposure

D. Macrolides

E. Rifampin

4. Which of the following is true regarding effective prophylaxis for Q

fever?

A. Prophylaxis optimally is initiated within 12 hours of exposure.

B. Macrolides are effective prophylaxis.

C. Ciprofloxacin is ineffective.

D. Tetracycline is ineffective.

E. Ofloxacin is ineffective.

5. A law enforcement worker presents with a cough and fever of fewer

than 24 hours duration. Which of the following tests are reasonable as

part of the diagnostic evaluation of this patient?

A. Chest radiograph

B. Blood culture

C. Rapid viral testing for influenza

D. Rapid viral testing for RSV

E. All of the above

6. A 30-year-old FBI agent presents in extremis with severe pneumonia.

What parenteral antibiotics should be initiated?

A. Ceftriaxone

B. Ciprofloxacin

C. Parenteral fluoroquinolone and streptomycin 

D. Erythromicin and ciprofloxacin

E. Clindamycin

7. Which of the following may be part of the clinical presentation of

cutaneous anthrax?

A. Cutaneous anthrax occurs when spores are inoculated through

injured skin or, possibly, via insect vector.

B. Patients usually develop lesions after an incubation period of 

8-14 days.

C. Edema of surrounding tissues usually is not seen.

D. If aspirated, the vesicle fluid is purulent with many leukocytes.

E. Most patients do not experience systemic symptoms.

8. Which of the following is characteristic of inhalational anthrax?

A. The patient experiences a nonspecific, influenza-like illness.

B. Some patients may experience a brief quiescent period of hours

to 2-3 days following the initial symptoms.

C. Historically, death occurs within 24 -36 hours after onset of the

terminal phase in 60-90% of patients.

D. Improved survival after early initiation of antibiotics has been

reported.

E. All of the above

9. Which of the following diagnostic features is true regarding 

pneumonic plague?

A. Chest radiograph is usually normal.

B. Blood cultures are negative in the majority of patients.

C. A Gram stain of the sputum may show negative coccobacilli or

rods with a stereotypical “safety pin” appearance.

D. Sputum samples sent for DFA are usually negative.

E. Rapid tests are very accurate.

10. Which of the following is true regarding the treatment of pneumonic

plague?

A. Primary plague pneumonia is uniformly fatal if effective antibi-

otic therapy is not initiated within 4 days of presentation.

B. The overall mortality of pneumonic plague is 10-20%.

C. Initial therapy with lactam antibiotics, presumably due to a fail-

ure to diagnose the presenting illness as plague, are associated

with mortality as high as 60%.

D. Streptomycin has not been well studied.

E. Trimethoprim-sulfamethoxazole is an acceptable alternative.
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In Future Issues: Bioterrorism, Part II

CME Objectives

Upon completing this program, the participants will be able to:
a.) Recognize or increase index of suspicion for diseases that

may result from biological terrorism;
b.) Be educated about about rapid stabilization, and the isolation 

of patients with exposure to or evidence of anthrax or 
pneumonic plague;

c.) Understand various diagnostic modalities for diseases 
associated with biowarfare; and

d.) Understand both likely and rare complications that may occur.


