
Pediatric Foreign Body Ingestions

Foreign body ingestion is a common problem, especially in children younger than 
3 years of age. Fortunately, most cases have uneventful outcomes, but the potential 
for a devastating complication exists. Button batteries are particularly dangerous, 
and timely and appropriate management is critical. This article comprehensively 
reviews pediatric foreign body ingestions.

— Ann M. Dietrich, MD, Editor

Case Scenario
A 15-month-old presents to the emergency department for difficulty feed-

ing and irritability. The child was noted to be unwell appearing, drooling, and 
sitting up and leaning forward. Vital signs were notable for tachypnea and 
tachycardia. The mother reported a symptom duration of about 12 hours and 
said the child had been well prior to that time. The radiograph of the patient is 
shown in Figure 1. 

Introduction
The ingestion of foreign bodies by children is a common problem, with an 

estimated 86,426 cases reported to poison control centers in 2010.1 The exact 
incidence of the problem is unknown and is likely much greater than reported. 
The great majority of these cases occur in children between 6 months and 3 
years of age, and the most common ingested object in the United States is a 
coin. Thankfully, most cases result in uneventful outcomes, with either the 
spontaneous passage of the object or prompt removal by a physician. However, 
there exists the potential for serious complications and even death if managed 
incorrectly. Associated morbidity is estimated at less than 1%, with an average 
of 1500 deaths per year.2 Complications include perforation, fistula, stricture, 
mediastinitis, and exsanguination. There has been a great deal of literature on 
this topic and varying guidelines regarding methods of removal and criteria for 
doing so. Despite this, management has remained relatively unchanged, with 
most guidelines supporting a short period of observation for benign objects 
in asymptomatic patients and early endoscopic removal for caustic items, pro-
longed impaction, or symptomatic patients.

Pathophysiology
Foreign body ingestion is largely a problem of childhood. Younger chil-

dren are more likely to ingest foreign bodies as part of normal developmental 
“exploratory behavior,” with 80% of cases occurring in children, commonly 
between the ages of 6 months and 3 years.3 The great majority of these cases 
result in uneventful outcomes, as the object passes spontaneously and without 
harm through the gastrointestinal tract. In the pre-endoscopy era, 93-99% of 
blunt foreign bodies would pass spontaneously through the GI tract and only 
1% of cases required surgery. Today, 10-20% of patients undergo endoscopy, 
with 1% undergoing surgical management.4 Children with developmental 
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delays and psychiatric disorders are 
more likely to ingest foreign bod-
ies, and those children with pre-
existing esophageal disease such as 
eosinophilic esophagitis or stricture 
are at higher risk of subsequent 
complications.

Children ingest a variety of objects 
from simple coins to more danger-
ous items such as magnets, button 
batteries, and needles. It is estimated 
that coins make up 31-46% of all 
ingestions, the most common of 
which is the penny.5,6 Other common 
objects include small toys, needles, 
pins, batteries, jewelry, magnets, 

bones, and food boluses (most com-
monly meat). 

Button batteries are a unique 
subcategory of foreign body and 
made up 13% of all ingestions in one 
study.7 Early recognition of these 
objects is crucial in the appropriate 
management of affected children, 
as they cannot be simply observed 
as is the case in many other types of 
ingestions. Due to unique mecha-
nisms of injury involving pressure 
necrosis, hydrolysis, and liquefaction 
necrosis, both button batteries and 
magnets carry greater morbidity 
and mortality and should prompt 

consideration of immediate removal. 
The narrow end of a button battery, 
known as the “anode” or negative 
terminal, is the location at which 
tissue damage occurs. Hydroxide 
ions build up, resulting in a chemi-
cal burn on surrounding structures. 
This can be remembered as “narrow-
negative-necrotic.” It is also worth 
noting that certain button batter-
ies carry greater risk than others. 
According to Litovitz et al, while the 
number of button battery ingestions 
has remained relatively constant dur-
ing the past 20 years, there has been 
a 6.7-fold increase in the number of 

 z The most common location for pediatric obstructions is 
the criocopharyngeus.

 z Objects in the esophagus have spontaneous passage 
rates of 28% in children without preexisting esophageal 
disease.

 z Once objects pass into the stomach, 90% will complete 
their course without complications, and the majority of 
objects pass within 4 to 6 days.

 z Objects larger than 2 cm in diameter or longer than 5 
cm (or a length greater than 3 cm in infants) typically 
require GI consultation and endoscopic removal due to 
the higher potential for obstruction at the pylorus, duo-
denal sweep, or ileocecal valve.

 z As a general rule, a button battery in the esophagus 
is an emergency and should be removed immediately, 
regardless of whether or not the child is symptomatic.

Executive Summary

Figure 1. Radiograph of 15-month-old Child

AP and lateral views 
Images courtesy of Stanford Hospital and Clinics Emergency Department
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major and fatal outcomes associated 
with these ingestions. The authors 
identified a correlation between 
major outcomes and an increase 
in the number of 20- to 25-mm-
diameter cell batteries as well as an 
increase in the number of lithium 
battery ingestions.8 It is suggested 
that lithium is a particularly harm-
ful substance, as it has the potential 
to carry a much higher current than 
other metals and, thus, cause greater 
damage. 

While most gastrointestinal foreign 
bodies pass spontaneously, at times 
this natural progression can be inter-
rupted, leading to an object lodged 
in the gastrointestinal tract.  

Common sites of obstruction 
include the proximal esophagus at 
the level of the cricopharyngeus 
muscle (in line with the clavicles 
on X-ray, also known as the tho-
racic inlet), the mid-esophagus at 
the level of the aortic arch (at the 
carina on X-ray), the lower esopha-
geal sphincter (2-4 vertebral levels 
above the gastric bubble on X-ray), 
the pylorus, and the ileocecal valve. 
Of these, the most common loca-
tion for pediatric obstructions is the 
criocopharyngeus, which accounted 
for up to 77% of esophageal foreign 
body obstructions in one study.9 
Objects in the esophagus have been 
noted to have spontaneous passage 
rates of 28% in children without 
preexisting esophageal disease.10 
There is a greater likelihood of 
spontaneous passage if the object 
is located in the distal esophagus. 
Waltzman et al found that up to 
56% of objects in the lower third of 
the esophagus would pass spontane-
ously within 16 hours, compared 
to 23-30% for objects higher up. 
Spontaneous passage was also noted 
to be more likely in males and older 
children.11 (See Figure 2.)

Once objects pass into the stom-
ach, 90% will complete their course 
without complications. The majority 
of objects pass within 4 to 6 days, 
but some may take up to 4 weeks.4 
Objects larger than 2 cm in diameter 
or longer than 5 cm (or a length 
greater than 3 cm in infants) are 
exceptions. They typically require GI 

consultation and endoscopic removal 
due to the higher potential for 
obstruction at the pylorus, duodenal 
sweep, or ileocecal valve.4

History and Physical

Because the potential complica-
tions of a retained foreign body can 

Table 1. Symptoms of Esophageal Foreign Bodies

•	Drooling
•	Vomiting
•	Regurgitation
•	Respiratory symptoms: coughing/choking/stridor/tachypnea  
•	Dysphagia/odynophagia
•	Poor feeding/food refusal
•	Fever
•	Foreign body sensation
•	Gagging
•	Irritability
•	Pain in neck, throat, or chest

Adapted from: Uyemura, M. Foreign body ingestion in children. Am Fam Physician 
2005;72:287.

Figure 2. Common Locations for Esophageal Foreign Body 
Obstruction in Children

Copyright © Chris Gralapp. Used with permission.
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be quite severe, prompt diagnosis 
and appropriate management are 
essential. However, this is made 
difficult by the fact that, in a sub-
stantial number of cases, patients 
are asymptomatic and ingestions 
were unwitnessed. The physician, 
therefore, must always consider the 
possibility of a foreign body inges-
tion in a child with “sore throat,” 
dysphagia, increased secretions, and 
drooling, especially if the child is ill-
appearing. Studies have shown any-
where from 7% to 64% of patients 
with esophageal foreign bodies are 
asymptomatic at the time of presen-
tation.5,12 Furthermore, anywhere 
from 8% to 40% of foreign body 
ingestions are unwitnessed.4,6 And 
while the age range of 6 months to 
5 years represents both the innate 
curiosity of young children and the 
development of a pincer grasp, for-
eign body ingestions can occur even 

in children younger than 6 months 
of age. In such cases, it is often an 
older sibling who is responsible for 
“administering” the foreign body. 
Children with development delay 
and preexisting esophageal disease 
are at a higher risk for foreign body 
ingestion and subsequent complica-
tions, and a higher index of suspi-
cion should be maintained in these 
patients.

For those patients who are symp-
tomatic, the most common present-
ing symptoms are vomiting and 
regurgitation.9 Other symptoms 
include dysphagia, odynophagia, 
drooling, respiratory symptoms, 
pain in the throat, neck, or chest, or 
foreign body sensation. (See Table 
1.) Patients with unwitnessed inges-
tions and no initial symptoms, or 
those who were not appropriately 
diagnosed and treated at the time 
of initial presentation, may go on 

to develop “chronic” foreign body, 
defined as an object retained for 
greater than 7 days. These children 
are more likely to have respiratory 
symptoms at the time of presenta-
tion due to trachea compression 
or esophageal erosion. A study by 
Miller et al looked at 41 cases of 
chronic foreign body and found 
that 76% of patients presented with 
respiratory symptoms, including 
respiratory distress, asthma-like 
symptoms, and cough.13 Respiratory 
symptoms typically stem from the 
compression on the trachea from a 
neighboring foreign body against 
the posterior wall of the airway 
(which is not protected by tracheal 
rings). This can often confuse the 
picture when it is unclear whether 
a child aspirated or ingested the 
object in question. 

Differential Diagnosis
Although the differential for an 

ill-appearing child is broad, in the 
appropriate clinical setting, foreign 
body ingestion should always be on 
the differential diagnosis for any ill-
appearing or septic child without an 
obvious source. Perhaps the greatest 
diagnostic error is failing to have 
foreign body on the differential in 
the septic child who presents with-
out a clear source of infection. In a 
study of button battery ingestions, 
27% of the major outcome cases and 
54% of the fatal cases were misdiag-
nosed, usually because of the non-
specificity of presenting symptoms 
and no history of a foreign body 
ingestion.8

Diagnostics
In any child in whom a foreign 

body is suspected, a diagnostic evalu-
ation, including radiographs, should 
be conducted. Both PA and lateral 
views of the chest and neck should 
be obtained. Even in cases where 
caregivers are certain a child ingested 
a particular, seemingly benign object, 
the physician may be surprised to 
find either multiple objects or an 
object the parents never suspected 
the child of ingesting. In one case, 
parents were convinced a child had 
ingested a small plastic house from 

Figure 3. A Game Piece in the Esophagus of a Child

A playing piece from the game Monopoly in the esophagus of a child
Image courtesy of Stanford Hospital and Clinics, Emergency Department
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the game of Monopoly. The radio-
graph instead showed the image in 
Figure 3.

As a general rule, coins that 
appear “en face” on the PA view 
are lodged in the esophagus, and 
coins with the edge alone show-
ing are lodged in the trachea. This 
is considered to be due to the 
anatomy of the trachea, wherein the 
cartilaginous rings are not fully cir-
cumferential, forcing the coin into a 
perpendicular orientation. At times, 
this rule is not met, and esophageal 
coins may appear as though they are 
in the trachea on a PA view.8 (See 
Figure 4.) This is commonly seen 
when a coin is at the level of the 
aortic arch. To avoid misdiagnosis, a 
lateral view should also be obtained, 
as an esophageal foreign body will 
be seen posterior to the airway in 
this projection.  

The value of X-ray in foreign body 
ingestions cannot be overstated. 

Many times, an X-ray will show a 
foreign body in a completely asymp-
tomatic child. Radiographs have the 
advantage of localizing an object 
and giving some characterizations 
of its size and shape. Button bat-
teries have a unique appearance 
on X-ray, as is highlighted. (See 
Figure 1.) While coins will appear 
as a singular rectangular opacity 
on the lateral view, a button bat-
tery will have a subtle step-off, 
with the negative terminal diameter 
being somewhat smaller than the 
positive terminal’s diameter. On 
the PA view, a “double ring” can 
sometimes be seen representing 
this same step-off. Plain films of 
the entire GI tract, from the neck 
to the abdomen, should be done 
at the time of initial presentation. 
Follow-up studies are often done 
at various intervals (depending on 
the object and the initial location), 
in addition to caregiver monitoring 

of the stool for passage. Of note, 
only 64% of foreign bodies are 
radiopaque and, thus, identifiable 
on X-ray. Therefore, if suspicion is 
high, further studies should be pur-
sued.7 It is important for providers 
to remember that not all metals are 
radiopaque and common objects 
such as can pull-tabs and small toys 
may not show up on X-ray.

Hand-held metal detectors 
(HHMDs) have shown promise as 
a cost-effective, safe way of identify-
ing and locating an ingested metal-
lic foreign body. Unlike X-rays, 
they are able to identify aluminum 
objects, thus increasing their sensitiv-
ity.14 In one study of 172 patients, 
HHMDs were 100% sensitive and 
92% specific for foreign body. They 
have the added advantage of being 
a tool that can be used by inexperi-
enced operators (for example, in a 
triage situation). In the same study, 
HHMDs were 96% sensitive and 81% 

Figure 4. Sagittally Oriented Coin

A rare view of sagittally oriented coin in the esophagus (left), a more classic radiograph of an esophageal coin seen en face 
(right). 
Reprinted with permission from the American Journal of Roentgenology. Schlesinger A, Crowe JE. Sagittal orientation of ingested 
coins in the esophagus in children. AJR 2011;196:670-672.
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Figure 5. Treatment Algorithm of Foreign Body Ingestions in Children

Adapted from: Uyemura MC. Foreign body ingestion in children. Am Fam Physician 2005;72:287-291.

Suspected foreign body 
ingestion

X-ray

FB in esophagus FB distal to esophagus

Asymptomatic Symptomatic AsymptomaticSymptomatic

Immediate removal

Coin or other 
blunt, small object

Button battery, sharp 
object, or large objet

Small, blunt 
object

Large object: > 2-3 cm in 
child younger than 1 yr 
or	≥	3-5	cm	in	child	older	

than 1 yr
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object

May be observed up to 24 
hrs with repeat X-ray to 
ensure passage into the 

stomach
Weekly X-rays 
until passage Before duodenal 

sweep: immediate 
removal

Past duodenal sweep: 
Weekly X-ray, removal 
if no progress within 1 
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Past duodenal sweep: 
Daily X-rays and 

surgical removal if no 
progress in 3 days
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specific in the hands of inexperienced 
operators.15

Computed tomography can be 
used in patients with negative X-rays 
in whom suspicion remains high, as 
many items are not radiopaque. In 
addition, they provide more infor-
mation in regard to the condition 
of surrounding structures in hospi-
tals where endoscopy is not readily 
available.12

Endoscopy is the diagnostic and 
therapeutic modality of choice in 
patients who have ingested a dan-
gerous object such as a button bat-
tery or sharp item, in whom both 
removal and local inspection of 
surrounding tissues is desired. In 
addition, in patients who have had 
resolution of foreign body but con-
tinue to be symptomatic, endoscopy 
is warranted for inspection of local 
structures. Two types of endoscopy 
are available, both flexible and rigid. 
Both methods are safe and effective; 
however, rigid endoscopy is generally 
considered to be better at visualizing 
the upper cervical esophagus.16 It 
does, however, have the disadvantage 
of requiring general anesthesia and 
having a greater risk of perforation. 
Flexible endoscopy has the advantage 
of visualizing as far distal as the duo-
denum, can be done under simple 
sedation, and has a lower complica-
tion rate.

In addition to imaging, laboratory 
evaluation including a CBC and sep-
tic work-up in an unwell-appearing 
child should be pursued. Pediatric 
ENT or GI consultation should 
be obtained early and, if the child 
presents to a hospital where urgent 
endoscopy is unavailable, transfer 
to a higher level of care should be 
arranged.

Management
Given that a certain percentage 

of gastrointestinal foreign bodies 
will pass spontaneously, the physi-
cian first must decide whether a 
foreign body warrants intervention. 
Endoscopic removal, while gener-
ally considered to be a safe proce-
dure, does carry with it risks such 
as bleeding, infection, perforation, 
and complications associated with 

sedation or anesthesia and, there-
fore, should be avoided unless abso-
lutely necessary.

Any child who is symptomatic at 
the time of presentation warrants 
consideration of urgent endoscopic 
removal. Indications for emergent 
removal are airway compromise, 
sepsis, and complete esophageal 
obstruction, which manifests as a 
child’s inability to manage his or 
her secretions. In addition, but-
ton batteries in the esophagus, 
long or sharp objects, and multiple 
magnets should all be removed 
urgently. Damage from a button 
battery can occur in as few as 2 
hours, and prompt removal is para-
mount. For those children who are 
asymptomatic, more conservative 
treatment options are available. 
(See Figure 5.) In children without 
any preexisting esophageal disease 
who are asymptomatic at the time 
of presentation, an observation 
period up to 24 hours is appropri-
ate, with a repeat radiograph in 
12-24 hours.2 Patients with reli-
able caregivers may be discharged 
home with follow-up and strict, 
time-specific return precautions. 
Caregivers should be instructed to 
return to the emergency department 
immediately if the child develops a 
fever, is unable to tolerate food or 
liquids, or becomes symptomatic in 
any way. They should be instructed 
to monitor the child’s stool for pas-
sage of the object. Furthermore, 
they should be told that if the coin 
does not pass in 24 hours from 
the time of ingestion, they should 
return to the primary care physician 
or emergency department for repeat 
radiographs. 

Once the object has passed into 
the stomach, the asymptomatic 
child may be safely discharged with 
repeat radiographs every week. 
There are two exceptions to this, 
namely considerably large or sharp 
objects located before the duodenal 
sweep. Objects greater than 2-3 
cm in diameter in children younger 
than 1 year and objects greater than 
3-5 cm in older children should be 
removed immediately, as should any 
sharp object. If these dangerous 

items are located distal to the duo-
denal sweep, serial radiographs may 
be done until passage is confirmed. 
For large objects, serial X-rays are 
done every 3-4 days and objects 
are removed if no progress is made 
within one week. For sharp objects, 
daily X-rays are done and the object 
is removed if no progress is made in 
3 days.4

Button batteries are managed 
somewhat differently due to their 
higher potential for morbidity and 
mortality. The provider should first 
make an attempt to determine the 
type and size of the battery either 
by determining which device the 
battery came from or by having 
caregivers bring in the original pack-
aging or matching battery. The code 
printed on the battery gives an idea 
as to the size and composition of 
the battery in question. The first let-
ter indicates the composition of the 
anode, or negative terminal (with 
“C” referring to lithium), and the 
second letter indicates the shape of 
the battery (with “R” standing for 
round). The trailing numbers refer 
to size, with the first two numbers 
indicating battery diameter in mil-
limeters. A CR2030 battery, for 
example, refers to a 20 mm lithium 
battery. This information helps 
guide management and predict 
prognosis. 

As a general rule, a button battery 
in the esophagus is an emergency 
and should be removed immediately 
regardless of whether or not the 
child is symptomatic. An exception 
to this is a child older than 12 years 
who has ingested a battery known 
to be less than 12 mm in diam-
eter. Provided these children are 
asymptomatic, have no pre-existing 
esophageal disease, and have reliable 
caregivers, they may be observed as 
outpatients. Caregivers should be 
instructed to inspect the stools for 
passage and, if no battery is seen in 
10-14 days or if the child develops 
symptoms, a repeat X-ray should be 
done.8 

Removal
Button Batteries. For batter-

ies in the stomach, asymptomatic 
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children may be observed, provided 
there was no magnet co-ingestion. 
For most situations, a repeat radio-
graph should be done in 10-14 
days, or earlier if the child becomes 
symptomatic. However, in a child 
younger than 6 years of age who 
ingested a battery greater than 
15 mm, a repeat X-ray should be 
obtained in 3 days. If the battery is 
still in the stomach, it should then 
be removed.8 If the true diameter 
of the battery is not known, the 
more conservative observation plan 
should be chosen. It is estimated 
that in 40% of battery ingestions, a 
definitive determination of battery 
diameter cannot be made.8  

Options for Foreign Body 
Removal. Once the decision is made 
to remove the object in question, 
multiple treatment options are avail-
able. By and large, endoscopy is the 
mainstay of therapy and is readily 
available in many clinical settings. 
Other options include the use of 
Magill forceps, Foley balloon extrac-
tion, and esophageal bougienage. 
As mentioned previously, 1% of 
cases will ultimately require surgical 
removal.

For objects located in the proxi-
mal esophagus, some authors have 
described a technique involving 
removal of the object using Magill 
forceps under direct visualization. 
Cetinkursun et al describe placing 
164 children under general anesthe-
sia (with mask ventilation), exam-
ining the upper esophagus using 
direct laryngoscopy, and removing 
coins. They reported a 96.4% suc-
cess rate using this technique, with 
an average time to removal of 33 
seconds. No complications were 
reported.17 Some authors have 
criticized this technique given the 
potential for vomiting and laryn-
gospasm with an unprotected air-
way. This risk can be mitigated by 
first endotracheally intubating the 
patient. Advantages of this tech-
nique are its high reported success 
rates and relative simplicity with-
out the need for advanced equip-
ment. Disadvantages are that it is 
only useful for objects in the upper 
esophagus and the potential for 

complications related to an unpro-
tected airway.

Another technique described in 
the literature is esophageal bou-
gienage. This technique involves 
passing a semi-rigid Hurst bougie 
dilator into the esophagus through 
the mouth and pushing the object 
into the stomach. This technique is 
reserved for small, smooth objects 
such as coins and is contraindicated 
in patients with pre-existing esopha-
geal disease. A single pass alone is 
attempted. Traditionally, this pro-
cedure was described as safe when 
performed by surgeons. However, 
Emslander et al conducted a pro-
spective study in which emergency 
medicine physicians performed the 
bougienage technique and con-
cluded it was as safe and effective 
in the hands of non-surgeons with 
no observed complications.18 The 
advantages of this technique are its 
relative simplicity and cost-effective-
ness. One study compared bougie-
nage to traditional endoscopy and 
found that the average treatment 
time and cost of bougienage were 
2 hours and $1210, respectively. In 
comparison, endoscopy length of 
stay was estimated at 8 hours, with 
an average cost of $3100.19 

Foley balloon removal has also 
been described in the literature. 
It involves placing the patient in 
Trendelenberg position and pass-
ing a catheter past the foreign body 
under fluoroscopic guidance. The 
balloon is then inflated and the 
catheter is pulled back, dragging the 
object out of the esophagus. The 
advantage of this technique is it is 
also cost-effective, fast, and only 
requires simple equipment that is 
readily available in most emergency 
departments. However, once the 
object is pulled out of the esopha-
gus, the proceduralist has little 
control over the object and it has 
the potential to then move into the 
airway. There has been at least one 
reported case of complete airway 
obstruction leading to death result-
ing from this technique.2

A newer method utilizes endo-
scopic forceps known as “penny pin-
cers.” Under fluoroscopic guidance, 

the device is advanced to the coin, 
grasps it, and then withdraws, 
maintaining control of the coin the 
entire time. This procedure can be 
performed without sedation and has 
been shown to be highly effective 
and efficient in multiple small stud-
ies, with an average treatment time 
of 41 seconds.2,20 The disadvantage 
is it requires a fairly specialized tool 
that may not be readily available in 
all clinical settings.

Finally, endoscopy is the main-
stay of therapy used in 20-30% of 
patients. It has the distinct advan-
tage of visualizing the surrounding 
structures and is, therefore, both 
diagnostic and therapeutic. The pro-
cedure requires general anesthesia or 
sedation and carries with it both the 
risks associated with sedation, as well 
as procedural risks of bleeding, bron-
chospasm, esophageal perforation, 
and mediastinal infection. It is also 
more expensive than the aforemen-
tioned techniques, requires greater 
resources, and is associated with lon-
ger lengths of stay. 

Endoscopy can be done with 
either a rigid or a flexible device, 
as mentioned previously. The most 
feared complication of the rigid 
approach is esophageal perforation, 
which has been noted in as much as 
3.2% of cases.21 Many studies have 
shown similar success rates of both 
approaches for removing foreign 
bodies, with many authors sug-
gesting flexible endoscopy should 
be the initial management choice. 
Advocates of flexible endoscopy 
report better visualization of esopha-
geal mucosa, greater ease at biopsy-
ing, shorter treatment times, and 
faster recovery.21 

Some pharmacologic agents have 
been described in the literature. 
Glucagon is the most common 
of these agents and has tradition-
ally been used to relax the lower 
esophageal sphincter, thus allow-
ing for passage of the item into the 
stomach. While there has been some 
evidence that this may be effec-
tive in adults (who typically have 
food bolus obstruction at the lower 
esophageal sphincter), similar results 
have not been found in children. In a 
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placebo-controlled trial, the patients 
who received glucagon were shown 
to have a lower rate of spontane-
ous passage into the stomach than 
those who had received placebo, 
perhaps due to the fact that the 
majority of pediatric foreign bodies 
become obstructed at the level of the 
cricopharyngeus.22

In summary, there are multiple 
options available for the treatment 
of esophageal foreign bodies. The 
physician must consider the patient, 
the type of foreign body, the time of 
ingestion, and the resources available 
when deciding which technique is 
most appropriate. For any child who 
is ill-appearing or in whom esopha-
geal damage or perforation is sus-
pected, the only treatment options 
that should be considered are endos-
copy or surgery.

Complications
There is significant morbidity and 

mortality associated with foreign 
bodies retained in the esophagus. 
Complications can result from pres-
sure necrosis, a sharp object perfo-
rating the mucosal wall, chemical 
irritation, and the extremely noxious 
tissue hydrolysis from a battery ter-
minal. This can result in local tissue 
necrosis, perforation, mediastinitis, 
vocal cord paralysis (from damage 
to the recurrent laryngeal nerve), 
stricture, esophago-aortic fistula, 
and tracheo-esophageal fistula. 
Ultimately, these can lead to sepsis, 
airway compromise, exsanguina-
tion, and death. The chance of 
complication is, in part, dependent 
on the type of object ingested, with 
especially sharp, large, or noxious 
objects such as high-powered mag-
nets and button batteries causing 
greater damage.

Button battery ingestions are 
unique in that they can cause local 
tissue damage in as little as two 
hours and, therefore, should prompt 
urgent removal. The mechanism 
of injury is a combination three 
factors, the primary of which is 
the generation of an electrical 
current at the battery’s negative 
terminal, which hydrolyzes tis-
sue. Liquefaction necrosis through 

leakage of alkaline material and local 
tissue pressure also contribute.1 
Multiple magnet ingestions have 
also been shown to be particularly 
problematic and have the potential 
for adhering two loops of bowel 
together and causing obstruction 
and pressure necrosis/perforation of 
local tissue.

Disposition
Many children who have a foreign 

body removed can be discharged 
home on the same day, provided 
there are no complications and 
the child is without any major 
symptoms. The parents should be 
instructed to follow-up with the 
child’s primary care physician in 
two to three days to ensure that 
the child has not developed symp-
toms that may portend an evolving 
complication. Parents should be 
given strict instructions to return 
to the emergency department if the 
child develops difficulty breathing, 
fever, dysphagia, speech changes, 
inability to tolerate secretions, or 
hemoptysis.

Case Conclusion
Upon identification of a button 

battery on radiographs, ENT took 
the child to the operating room, and 
the button battery was retrieved. An 
injury was noted on the posterior 
esophagus with aortic pulsations. 
A femoral line was placed and the 
child was started on antibiotics 
and steroids. A CT angiogram was 
done, which showed no evidence 
of great vessel injury. The child was 
discharged home one week later and 
recovered well.
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Physician CME Questions

1. The peak incidence of foreign body inges-
tions occurs at which age?
A. 1-6 months
B. 6 months to 3 years
C. 2-5 years
D. 5-7 years

2. What percentage of pediatric foreign bod-
ies ultimately require endoscopic removal?
A. less than 1%
B. 5-10%
C. 10-20%
D. 50-60%

3. What is the most common anatomi-
cal location at which a foreign body 
will become obstructed in the pediatric 
patient?
A. the tracheal bifurcation
B. the thoracic inlet
C. the level of the diaphragm
D. the ileiocecal valve

4. Which of the following is not an indica-
tion for immediate endoscopic removal of 
a foreign body in the stomach?
A. sharp object
B. patient younger than 6 years of age, 

battery > 15 mm, and no movement 
in 3 days

C. magnet co-ingestion
D. an object greater than 12 mm 

5. Glucagon is an effective medication for 
the passage of an esophageal foreign body 
in children.
A. true
B. false

6. Which terminal of a button battery causes 
local tissue necrosis?
A. negative
B. positive

7. Which battery size is associated with 
greatest morbidity and mortality?
A. 12 mm
B. 13 mm
C. 20 mm
D. 10 mm

8. Most gastrointestinal foreign bodies will 
pass spontaneously.
A. true
B. false

9. What is the appropriate management for 
a 2-year-old child who has a 6 cm long 
object distal to the duodenal sweep?
A. discharge home with follow-up as 

needed
B. discharge with a repeat radiograph in 

3-4 days
C. urgent endoscopic removal

D. discharge with repeat radiograph in 1 
day

10. What is the appropriate management 
of an asymptomatic, developmentally 
delayed 13-year-old boy who has ingested 
a single hearing aid battery (less than 12 
mm), which is located in the stomach, 
and he has reliable caregivers?
A. urgent ENT consultation for endos-

copy
B. discharge home with repeat X-ray the 

following day 
C. discharge home with repeat X-ray in 7 

days
D. discharge home with repeat X-ray in 

10 days
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Exclusive to our subscribers Rapid Access Management Guidelines

Pediatric Foreign 
Body Ingestions

Radiograph of 15-month-old Child

Symptoms of Esophageal Foreign Bodies

A Game Piece in the Esophagus 
of a Child

Common Locations for Esophageal 
Foreign Body Obstruction in Children

AP and lateral views 
Images courtesy of Stanford Hospital and Clinics Emergency Department

Copyright © Chris Gralapp. Used with permission.

• Drooling
• Vomiting
• Regurgitation
• Respiratory symptoms: coughing/choking/stridor/tachypnea  
• Dysphagia/odynophagia
• Poor feeding/food refusal
• Fever
• Foreign body sensation
• Gagging
• Irritability
• Pain in neck, throat, or chest

Adapted from: Uyemura, M. Foreign body ingestion in children. Am Fam Physician 
2005;72:287.

A playing piece from the game Monopoly in the esophagus of a child
Image courtesy of Stanford Hospital and Clinics, Emergency Department
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Suspected foreign body 
ingestion

X-ray

FB in esophagus FB distal to esophagus

Asymptomatic Symptomatic AsymptomaticSymptomatic

Immediate removal

Coin or other 
blunt, small object

Button battery, sharp 
object, or large objet

Small, blunt 
object

Large object: > 2-3 cm in 
child younger than 1 yr 

or ≥ 3-5 cm in child older 
than 1 yr

Sharp 
object

May be observed up to 24 
hrs with repeat X-ray to 
ensure passage into the 

stomach
Weekly X-rays 
until passage Before duodenal 

sweep: immediate 
removal

Past duodenal sweep: 
Weekly X-ray, removal 
if no progress within 1 

week

Past duodenal sweep: 
Daily X-rays and 

surgical removal if no 
progress in 3 days

Treatment Algorithm of Foreign Body Ingestions in Children

A rare view of sagittally oriented coin in the esophagus (left), a more classic radiograph of an esophageal coin seen en face 
(right). 
Reprinted with permission from the American Journal of Roentgenology. Schlesinger A, Crowe JE. Sagittal orientation of ingested 
coins in the esophagus in children. AJR 2011;196:670-672.

Sagittally Oriented Coin


