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Abstract: Background: Management of the child who has swallowed a foreign body should be guided
by the risk of complication. Objective of the Review: This review discusses the patient and foreign
body characteristics most likely to be associated with complications. Discussion: Most swallowed
foreign bodies will pass through the GI tract without complication. Children with pre-existing
GI tract abnormalities of any sort, or those who swallow higher-risk foreign bodies, are at higher
risk. Higher-risk foreign bodies include long, sharp, or pointed objects, button batteries, and small
magnets. Nearly any child who presents to an Emergency Department or other acute care setting
after foreign body ingestion should undergo plain radiography; other forms of imaging may also be
appropriate. Primary care providers may opt for an initial observation period when there is lower
risk of complication. Esophageal button batteries should be emergently removed; other esophageal
objects should be promptly removed or, if low risk, allowed a brief period to pass spontaneously.
Most lower GI tract foreign bodies will pass spontaneously. Prevention, while not always possible,
is preferable to management of foreign body ingestion. Conclusions: Management strategies for
children who have swallowed foreign bodies can be optimized by considering relevant patient and
foreign body factors, and how they contribute to the risk of complication.
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1. Introduction

The optimal management of foreign body ingestion in children depends on an under-
standing of its natural history and risks of complication. The large majority of swallowed
foreign bodies pass uneventfully through the gastrointestinal (GI) tract. However, compli-
cations, sometimes serious, may occur. The wide variety among patients and among the
foreign bodies that they swallow makes creation of universal protocols complicated and
difficult. Thus, the evaluation of a patient after potential foreign body ingestion requires a
balanced approach, identifying and addressing potentially problematic ingestions without
overtesting or overtreating. The purpose of this narrative review is to provide information
about the applicable principles, with the objective of guiding the reader toward a sensible,
balanced approach to pediatric foreign body ingestion.

2. Risk of Complication: Patient Factors

Most swallowed foreign bodies are either unrecognized or managed at home with-
out medical intervention [1]. Children who present to an Emergency Department after
foreign body ingestion are at higher risk of complications than those managed at home or
exclusively by primary care physicians [2].

Complications are most common when the patient, the swallowed foreign body,
or both, is associated with higher risk than usual. Abnormal GI motility due to either
functional or anatomic variation, such as esophageal or duodenal stenosis or previous
surgery, is an important patient risk factor [3]. Affected patients are at risk of impaction
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of the foreign body at the site of the abnormality. Thus, children who have, for example,
undergone previous trachea-esophageal fistula repair, are at risk of esophageal impaction
at the repair site, while those with Down syndrome (which carries a substantial risk of
associated duodenal stenosis) are at higher risk of duodenal impaction [4–6]. A swallowed
object is more likely to become impacted at the pylorus of a child who has had surgery to
repair pyloric stenosis [7]. Children with previous complications of foreign body ingestion,
especially esophageal impaction, are at an increased risk of recurrence [3]. Although
complications are likelier in children with known GI tract abnormalities, it should be
noted that many children who suffer complications of foreign body ingestion do not have
previously identified risk factors. In some instances, this points to a previously unsuspected
anatomic or functional GI tract diagnosis. Objects that are known to have been lodged in
the esophagus for 72 h or more, or those found incidentally, are strongly associated with
esophageal injury [8].

3. Risk of Complication: Foreign Body Factors

Foreign bodies that are generally considered chemically inert, such as coins, may
provoke reactions in some children, such as those with nickel sensitivity [9]. Very small
objects, such as small pills, may become adherent to the esophageal mucosa; some will
exert a corrosive effect. Foreign bodies that are several centimeters long, such as a spoon
or toothbrush, are unlikely to pass beyond the upper GI tract, and will therefore require
endoscopic removal. These patients may also require behavioral health evaluation, as
ingestions of long objects have been associated with the self-induced vomiting of bulimia
nervosa [10]. Swallowed foreign bodies with a sharp edge, such as a razor blade, pose a risk
of damage to the GI tract. Swallowed objects with a sharp point create a risk of perforation;
sewing needles in particular are commonly associated with stomach and bowel perforation,
while fish bones or push pins may become impaled in the esophagus [11–13]. Surgical
intervention may be required.

Button batteries (also known as disk batteries) pose a substantial risk of mucosal
damage when they become lodged in a moist environment, such as the esophagus, naris,
external ear canal, vagina, or umbilicus; batteries that are steadily progressing through the
GI tract are typically not associated with injury. Even discarded, partially depleted batteries
may create electrical current sufficient to cause substantial tissue damage in an hour or less.
Missed esophageal button batteries have been associated with fatal hemorrhage due to
created aorto-esophageal fistula, or important injury to the upper airway. Larger, lithium
batteries have been most commonly associated with rapid, substantial injury, but all button
batteries carry risk of injury [14]. Early administration of honey (10 mL every ten minutes;
not recommended for children in the first year of life) was recently recommended to help
reduce injury in children who have potentially swallowed lithium button batteries that
have lodged in the esophagus, based on cadaver and animal research [15]. Sucralfate was
also effective [16]. Management of swallowed button batteries is further discussed below;
the National Battery Ingestion Hotline at 800-498-8666 can also provide guidance [15].

Swallowed small, toy magnets have led to multiple reports of intestinal damage [17,18].
When multiple magnets pass separately through the GI tract, they can powerfully attract
each other, eroding tissues between them, leading to gastrointestinal perforation or creation
of an entero-enteric fistula [19]. Swallowed small magnets and other metallic objects may
cause similar injury. A dangerous variation is the co-ingestion of a small magnet and
a button battery; the combination of physical tissue erosion due to the strong magnetic
attraction with the damage due to local electrical currents may lead to substantial injury [20].

Coins are, by far, the swallowed foreign bodies most commonly brought to medical
attention [8]. Thus, there has been substantial literature on coin ingestion. In the United
States, children swallow far more pennies than other coins [21]. While the majority pass
through the GI tract without complication, it is not uncommon for a previously healthy child
to have a swallowed coin lodge in the esophagus. About 70% of coins (and similarly-shaped
objects) lodge at the upper esophagus, corresponding to the area between the clavicles
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on frontal radiographs (Figure 1) [21]. The remainder are found lodged with about equal
frequency in the mid-esophagus (Figure 2) or at the lower esophageal sphincter (Figure 3).
While one-third to one-half of coins in the mid-esophagus or at the lower esophageal
sphincter will pass into the stomach spontaneously in minutes to hours, especially in
conjunction with oral intake, it is less common for upper esophageal coins to progress
spontaneously [21]. Coins that lodge in the esophagus may partially or completely obstruct
the esophagus, causing inability to swallow, or cause complications due to local pressure
necrosis on the esophageal mucosa. While coins may remain in the esophagus for long
periods, even years, with minimal symptoms, some migrate into the mediastinum or
structures of the chest, including the aorta, with important morbidity, such as mediastinitis
or creation of an aorto-esophageal fistula [8]. Occasionally, a radiograph performed in
evaluation of cough, fever, dysphagia, failure to thrive, or other complaint will reveal an
unexpected esophageal coin. It is often difficult to determine how long the coins have been
in place. These coins may be associated with esophageal scarring, and/or have migrated
into other chest structures [8]. Management will require subspecialty consultation, and
likely endoscopic or surgical removal.

Figure 1. Chest radiograph showing a coin lodged in upper esophagus. Details suggesting it is a
United States dime are visible on close inspection (photo courtesy of Timothy Johnson, DO, MMM).
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Figure 2. Chest radiograph showing swallowed hardware (washer) lodged in the mid-esophagus.

Figure 3. Chest radiograph showing coin lodged at lower esophageal sphincter (photo courtesy of
Marcus Rivera, MD).
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4. Patient Presentation
4.1. Emergency Management

The large majority of children with foreign body ingestion will present for care in
stable condition. Unstable patients require transfer to an emergency setting, with urgent
assessment of airway, breathing, and circulation. Following necessary resuscitation, early
imaging may be required to identify the location and nature of swallowed objects. A few
scenarios are most likely. A caustic or toxic ingestion may have caused tissue damage or
metabolic injury. A lodged button battery may have created an aortic-esophageal fistula,
which may have gone on to hemorrhage. A sharply-pointed foreign body, or swallowed
magnets, may have led to GI tract perforation and peritonitis. An esophageal coin may have
migrated into the mediastinum or airway. Early surgical involvement in the management
of unstable patients with complication of foreign body ingestion is often beneficial. Keeping
a broad differential diagnosis is important.

4.2. History and Physical Examination

The evaluation of a patient with a reported foreign body ingestion begins with history
and physical examination. This should include the circumstances and timing of the event,
as well as the nature of the ingested foreign body. Situations suggesting mental health
concerns or developmental disabilities, including children with repeated non-accidental
foreign body ingestions, may require referral. Potential child abuse or neglect should
be reported to the appropriate authorities. The general health of the patient, including
history of complications of previous foreign body ingestions or of GI disease or surgery,
is important to consider. Signs and symptoms suggestive of esophageal foreign bodies
include the presence of foreign body sensation, drooling, pain on swallowing, or refusal
to eat or drink [21]. A foreign body that abraded the esophagus while passing into the
stomach may also produce these findings. Stridor, shortness of breath, or hoarseness
are suggestive of foreign body aspiration, but may also be associated with distention
of the esophagus due to a retained foreign body, causing compression of the adjacent
airway. Vomiting, hematemesis, or abdominal pain or tenderness may suggest gastric or
lower GI tract complications. Examination of the oropharynx may, occasionally, reveal the
“swallowed” foreign body [22]. Examination of other body cavities, including the ears and
nose, should be performed, as it may reveal additional foreign bodies.

4.3. Imaging

Plain radiography is the mainstay of imaging children after foreign body ingestion.
While it is not uncommon for primary care physicians to opt to observe previously healthy,
asymptomatic children who have swallowed a low-risk foreign body without imaging [23],
acute care/emergency physicians will typically order imaging of all patients. Radiopaque
objects such as coins, button batteries, and other metallic objects are easily recognized
on plain radiographs. However, even nominally radiolucent foreign bodies, such as
meat boluses, may appear as complex, irregular objects when they are in the esophagus.
Should there be strong suspicion that a radiolucent object is lodged in the esophagus,
administration of a small amount of water-soluble contrast to highlight the foreign body on
plain radiography may be a consideration, although endoscopic evaluation and potential
object removal may be preferable. Although not widely available, digital tomosynthesis, a
non-CT scan form of tomographic imaging, has shown promise as an accurate method for
assessing children for potential radiolucent esophageal foreign bodies [24].

Since assessing for esophageal impaction is the usual goal of imaging, a two-view
chest radiograph series is often an appropriate initial imaging exam. Care should be taken
to include the pharynx. The two-view combination allows better identification, as well
as anatomic orientation, of swallowed object(s). For patients specifically presenting with
coin ingestion, a single frontal chest radiograph is sufficient [25]. A second, orthogonal
view, such as a lateral radiograph, should be performed when an esophageal object is
suggested by the first image, or there is uncertainty. It is not uncommon for a child who is
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reported to have swallowed a coin or similar radiopaque object to not have such an object
appear on acutely-performed whole-torso radiographs, suggesting that it was not actually
swallowed [21].

Alternative forms of imaging, such as CT, MRI, or ultrasound imaging are rarely nec-
essary, but may offer advantages in specific situations. It has been reported that small, alu-
minum “pop tabs” and aluminum Japanese coins may be radiolucent on plain radiographs,
so other imaging modalities may be required to evaluate these particular ingestions [26,27].
Small fish bones may also be radiolucent. Use of a hand-held metal detector to screen for
esophageal coins has been described as sensitive and specific, as well as entertaining to
patients and families, but there are limited reports of metal detector use in actual prac-
tice [28,29]. As use of point of care ultrasound (POCUS) has grown, there have been reports
of its use to successfully identify esophageal foreign bodies [30].

It is widely taught that an esophageal coin, or a similarly shaped object, will appear as
a disc on a frontal radiograph, while an aspirated coin will be oriented on-edge. However,
case reports of coronally-oriented esophageal coins suggest that this possibility should still
be considered when such an image is encountered [31,32]. This may be confirmed when
the airway is seen well anterior to the foreign body on a lateral radiograph. Coin aspiration
is relatively uncommon, especially at age >2 [33].

Since removal of an esophageal button battery is an emergency, while children with
esophageal coins may typically be managed less urgently, distinguishing between the
two on radiographs is important [14]. Belief that a disc-shaped esophageal object is a coin,
when it was actually a button battery, has been associated with potentially avoidable major
morbidity. On frontal radiographs, a button battery has a distinctive circle-within-a-circle
appearance, while a coin is more commonly a rather uniform disc [34]. An orthogonal
image of a button battery will typically show a distinctive two-tier profile (Figure 4) [34].
In some instances, a magnified, digital image will reveal the distinctive appearance of
a particular coin (Figure 1) [35,36]. On rare occasions, two (or more) adherent coins of
different sizes may mimic the radiographic image of a button battery; when in doubt,
prompt removal of any foreign body that may be a button battery is prudent [37,38].

Figure 4. Abdominal radiograph of a child showing swallowed button batteries in two different orientations.
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Imaging of a child whose symptoms suggest abdominal pathology, or who is suspected
of ingesting small, powerful magnets [18], should include the abdomen. While dedicated
chest (and, if necessary, abdominal) radiographs are generally preferable, a single “baby-
gram” that includes both areas is sufficient to screen for the presence of easily-identified
metallic foreign bodies in the chest or abdomen of small children; additional, follow-up
imaging may be necessary for those revealing a foreign body.

4.4. Management

Once the nature and location of swallowed foreign bodies are identified, management
decisions should be guided by the risk of complication (Figure 5). Children at low risk
of future complications may be discharged with instructions to return for re-evaluation
should pain, vomiting, bleeding, or other signs or symptoms suggestive of complication
arise. Higher-risk patients may require observation, admission, or consultation with a
specialist, such as a pediatric surgeon, otolaryngologist, or gastroenterologist.

Figure 5. Flow diagram of general management of pediatric foreign body ingestion.
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In most cases, esophageal foreign bodies should be removed. Endoscopy allows
simultaneous removal of known foreign bodies, identification of any additional objects,
and inspection of the esophageal mucosa for injury. Endoscopic removal of esophageal
button batteries should be considered an emergency [14]. Other blunt foreign bodies,
such as coins, may be allowed 12–24 h to pass into the stomach from the mid or low
esophagus, unless the child has had previous GI tract pathology or surgery that may lead
to further complication [21,39]. Previous esophageal scarring, trachea-esophageal fistula
repair, pyloromyotomy, or other relevant medical or surgical history may make uneventful
transit of the GI tract unlikely; affected patients should be referred for endoscopy [5,7].
Children with otherwise uncomplicated esophageal coin impaction within the past 12–24
h may be considered for coin removal via bougienage or use of a Foley or other balloon
catheter in centers with experience with these methods [40–42]. Radiographs should be
repeated just prior to a procedure to remove a radiopaque object such as a coin, as some will
spontaneously pass into the stomach, potentially negating the need for the procedure. [43]
Potentially perforating esophageal foreign bodies, such as bones or push pins, should be
urgently removed [43]. Management of esophageal food boluses in children generally
requires endoscopy; the use of anti-spasmodic drugs such as glucagon or diazepam, or
of meat-tenderizing papain, have been generally unsuccessful, although the literature
on this is minimal [44,45]. Inducing emesis places the patient at risk of aspiration, so is
not recommended.

Foreign bodies in the lower GI tract, having already traversed the stomach and esoph-
agus, are likelier to be eliminated without complication. As noted above, however, certain
patients are at greater risk, including those with lower GI tract functional, anatomic, or
surgical abnormalities. Not all such abnormalities are previously known; for example, a
small foreign body may become lodged in a Meckel’s diverticulum, and present with acute
symptomatology [46]. Management of higher-risk patients or those who have swallowed
higher-risk foreign bodies (e.g., small magnets, sewing needles) requires early consultation
with a subspecialist, such as a pediatric surgeon. Fortunately, button batteries in the lower
GI tract rarely lead to complications [14]; patients who become symptomatic, however,
require urgent assessment. The use of laxatives to enhance foreign body passage is not sup-
ported by the literature. Parental observation of a child’s stool for passage of a foreign body
is often ineffective. Patients who are low risk may be safely discharged, with instructions
to return should signs or symptoms of obstruction or perforation (e.g., abdominal pain,
vomiting, fever) arise.

Gastric foreign bodies are a particular challenge. Most will traverse the remainder
of the GI tract, but some will remain in the stomach for long periods of time, with the
potential for important complications [43]. Thus, some consultants prefer to endoscopically
remove even low-risk foreign bodies such as coins to minimize this risk. Others recommend
re-examination, perhaps with follow-up imaging, a few days following the ingestion of
low-risk foreign bodies, with endoscopic removal recommended should the object not
progress [43]. Prompt removal of gastric foreign bodies is a sensible approach for patients
with clinical signs or symptoms, patients with higher-risk foreign bodies, or with lower GI
tract functional, anatomic, or surgical abnormalities that would place the patient at risk
of complications if the foreign body progressed to the lower GI tract. Children who have
undergone previous gastric surgery are at risk of prolonged foreign body retention in the
stomach, and should be considered for endoscopy [7]. Management recommendations
for children with gastric button batteries previously suggested watchful waiting and
consideration of repeat imaging unless the patient was at high risk, symptomatic, or aged
less than six with a button battery of 15 mm diameter or greater [14]; more recent studies,
however, have led to a recommendation for prompt removal of all gastric button batteries
to prevent erosive complications [47,48].
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4.5. Postremoval Care

Children undergoing endoscopic esophageal foreign body removal should have their
esophageal mucosa re-inspected for injury before completion of the procedure [43]. Patients
should be carefully observed for bleeding, airway concerns, esophageal perforation, or
other complications after even apparently uncomplicated removal of an esophageal foreign
body. The ability to take drink should be assured before discharge. Patients who have
undergone endoscopic button battery removal with deeper esophageal injury should be
observed in the hospital, as there is also potential for hemorrhage through a late-emerging
aortic-esophageal fistula even well after the button battery has been removed [43].

5. Prevention

The prevention of foreign body ingestion is, of course, preferable to evaluation and
treatment of affected children. Counseling parents about foreign body ingestion prevention
is an important part of pediatric primary care. Prevention includes engineering solutions
to limit access to dangerous foreign bodies, the voluntary or mandatory exclusion of
dangerous foreign bodies in products for children, and education of children and parents
about the dangers of foreign body ingestion. Government restrictions on their distribution
has been associated with a reduction of reported ingestion of toy magnets; subsequent
restriction removal was associated with a concomitant increase [49]. Children with ADHD
are likelier to ingest foreign bodies [50], suggesting that specific counseling of affected
children and their parents about reducing risk has potential for benefit. An increase in
button battery ingestions during the COVID-19 pandemic has been described, and may
also suggest a need for counseling/increased vigilance during lockdown situations [51].

6. Conclusions

While foreign body ingestion is common in children, the large majority of swallowed
foreign bodies will pass through the GI tract without complication. Recognition of those
patients and foreign bodies that are most highly associated with complications is important.
These include patients with histories of medical or surgical abnormalities of the GI tract,
those with symptoms, and those with previous complications of foreign body ingestion.
Button batteries, magnets, long objects, or those that are sharply pointed or with a sharp
edge, are most prone to complication. Appropriate imaging also helps determine which
patients are at risk of complication. Involving an appropriate consultant in higher-risk situ-
ations is often helpful; some patients will require endoscopy or other removal procedures,
while others will require additional monitoring. Serious complications, such as esophageal
or bowel wall perforation, may require surgical intervention. Prevention strategies may
help reduce foreign body ingestion.
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