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Abstract

Foreign body (FB) ingestion is a relatively frequent occurrence in the pediatric population with multiple potential sequelae.
Appropriate intervention may range from urgent endoscopic retrieval to watchful waiting, with multiple variables influencing the
decision. The four key variables include the type of object ingested, the anatomical location of the FB, the presence and severity
of symptoms, and the time since ingestion. In this position paper, we provide an evidence-based approach to the management
of ingested foreign bodies, incorporating expert opinion where existent evidence alone is insufficient to guide clinical judgement.
We offer a clear, clinically relevant guide, with user-friendly algorithms, to assist in real-time decision making. We also include
practical tips from experts on how to safely and effectively perform endoscopic removal of an ingested FB.
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1 | INTRODUCTION

Foreign body (FB) ingestion is a relatively frequent occur-
rence in the pediatric population, particularly among children
2-5 years old, with reports indicating an increasing frequency
in recent years, accounting for up to 1% of emergency
department presentations.” FB ingestion may result in seri-
ous morbidity and even mortality, therefore, appropriate
management is critical. Despite the frequency of presenta-
tion, high-quality evidence on which to base management
guidelines is relatively sparse. The lack of evidence is a factor
of the multiple potential permutations influencing manage-
ment (nature of the FB, location, patient age, and symptoms)
and the ethical and practical limitations in generating high-
level evidence such as randomized controlled trials. As such,
most of the evidence is based on case series, observational
studies and animal models, at times sufficient to formulate
recommendations well supported by the evidence, but often
clinical judgement, and expert opinion must fill in the gaps
where evidence is lacking.

To address these limitations, the Endoscopy Special
Interest Group of European Society for Pediatric Gastroen-
terology, Hepatology, and Nutrition (ESPGHAN) formed a
taskforce of international experts, divided the subject matter
into six subsections, each assigned to three or four experts.
Each team conducted extensive literature reviews (current to
June 2025) and drafted the text for their subsection based on
available evidence and expert opinion. The entire taskforce
reviewed each subsection until consensus was reached, after
which the manuscript was extensively edited to incorporate
all important data and practice points in a user-friendly,
practical position paper, which was then reviewed and
approved by all taskforce members.

In most cases, FBs pass spontaneously through the
gastrointestinal tract without causing complications. How-
ever, in certain instances, endoscopic removal is required to
prevent potential injuries or complications.>® A FB can
become impacted at various sites along the gastrointestinal
tract due to physiological narrowing. These sites include the
hypopharynx, mid-esophagus (due to the aortic arch and left
bronchus), lower esophageal sphincter, pylorus, duodenal
C-loop, and the ileocecal valve. Additionally, predisposing

TABLE 1

What is Known

* Foreign body (FB) ingestion is a common pre-
sentation in children.

* Depending on the location and type of FB, the
potential for complications may be significant.

¢ Decision-making regarding endoscopic removal
depends on multiple factors.

What is New

e We provide an updated approach, based on
available evidence and expert opinion, to guide
decision making in managing children who present
with an ingested FB.

We provide user-friendly algorithms for quick ref-
erence, covering almost all potential scenarios.
We included practical tips to assist the en-
doscopist with the often complicated and poten-
tially dangerous endoscopic removal.

factors such as congenital defects or prior gastrointestinal
surgery may increase the risk of FB retention.?

The clinical presentation primarily depends on the type of
ingested FB and its location within the gastrointestinal tract.
Patients with impacted FBs in the hypopharynx or esophagus
may present with cough, dysphagia, drooling, odynophagia,
retrosternal discomfort, or pain. If the object is retained in the
stomach, the patient is often asymptomatic or may present
with mild, non-specific symptoms (Table 1—clinical presen-
tation by anatomical location). In most cases, ingestion of a
FB is reported by the caregiver who witnessed the event, or
by the child itself, however, ingestion may sometimes occur
entirely unnoticed. Since FB ingestions are often asympto-
matic, or may present with only mild or non-specific symp-
toms that may be mistaken for other conditions such as
pharyngitis, or respiratory tract infections, FB ingestion
should be considered in the differential diagnosis in pediatric
emergency presentations, including stridor, acute dysphagia,
hematemesis, and small bowel obstruction.>*

Symptoms and potential clinical sequelae by foreign body location.

Anatomical location Common symptoms

Clinical notes

Oropharynx/Hypopharynx
stridor

Upper esophagus
reflex, retrosternal pain

Mid esophagus (aortic arch
level) symptoms

Lower esophagus

Stomach
or discomfort

Beyond stomach (duodenum

and below) obstruction

Drooling, gagging, inability to swallow,

Dysphagia, odynophagia, drooling, gag

Chest pain, vomiting, cough, respiratory

Often asymptomatic or mild dysphagia

Typically asymptomatic; possible vomiting

Usually asymptomatic; possible signs of

Risk of aspiration; ENT input likely needed

Urgent or emergent endoscopy often required. ENT input
may be more appropriate

Risk of vascular fistula; especially high-risk with button
batteries

Some blunt objects may pass spontaneously; endoscopy
ideally within 24 h

Observation is usually possible if the object is small and
non-hazardous

Sharp, long, or magnetic objects may require endoscopic
removal or monitoring with surgical input

Abbreviation: ENT, ear, nose, and throat.
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1.1 |
children

Acute management of FB ingestion in

The acute management of FB ingestion in children requires a
timely, structured, and multidisciplinary approach, guided by
the characteristics of the object, its anatomical location, the
presence of symptoms and the time elapsed since inges-
tion.>* Initial management should begin with a thorough
clinical history, including whether the ingestion was wit-
nessed, the type and size of the object, the time of ingestion,
and any associated symptoms. Physical examination helps
assess the severity of the situation, although it is often
normal.

Imaging, particularly biplanar radiographs (anteroposterior
and lateral views of the neck, chest, and abdomen), is usually
indicated, especially when the type or location of the object is
unclear. Lateral imaging may often assist in distinguishing
between esophagus and trachea, and between stomach and
more distal intestine, which may prevent an unnecessary
procedure, or delay the correct intervention.>* Imaging is likely
to contribute little if the ingested item is radiolucent. More
advanced imaging, such as computed tomography (CT) scan,
may be indicated in certain challenging scenarios to better
ascertain the location of the FB, and assess regional damage
or potential local vascular involvement. This may occur in the
case of a sharp FB in the esophagus, or any esophageal FB
with delayed presentation, where local erosion, perforation, or
even local vascular damage as identified on CT may warrant
coordinated removal with surgical back-up.

Management decisions are tailored based on four key
variables*®;

1. Type of object (e.g., blunt, sharp, magnet, battery, toxic)
2. Anatomical location

3. Presence and severity of symptoms

4. Time since ingestion

A brief outline of these considerations will be presented
here with more specific information in the sections below
(Table 1).

1.2 | Type of object

e Blunt objects: Most will pass spontaneously, particu-
larly if they are in the stomach and the child is asymp-
tomatic. However, if located in the esophagus,
especially in the proximal portion, removal should occur
within 24 h, or sooner if symptomatic (e.g., drooling,
inability to swallow). Objects longer than 5-6cm or
wider than 2.5 cm may not pass through the pylorus or
duodenal C-loop and may require elective removal, yet
these dimensions may be less relevant in younger
children.

e Sharp or pointed objects: These should be removed
urgently if in the esophagus due to the risk of perforation,
however consideration of the length and orientation of the
FB must be given to facilitate safe removal. In the stomach,
the risk of removal should be considered alongside the risk
of conservative management (see below for further
details).

* Magnets: Ingestion of multiple magnets or a magnet with
another metallic object represents an emergency, even in
asymptomatic children, due to the risk of bowel wall en-
trapment and necrosis. A single magnet may be managed
as a benign blunt object.®

* Toxic objects (e.g., lead-containing items, drug packets):
Require individualized assessment. Removal is usually
indicated if the risk of leakage or absorption is high, but this
must be balanced against the potential risk of removal.

* Button battery (BB): Esophageal location is an endo-
scopic emergency because of the risk of severe local
damage with potentially catastrophic consequences. Gas-
tric location requires consideration of several factors, as
outlined below, regarding the need for endoscopic
assessment of the esophagus and removal of the BB.

1.3 | Anatomical location

Esophageal FBs are more likely to be symptomatic and prone to
complications. Therefore, they should be managed with a
certain degree of urgency, depending on the type of FB and the
presence of symptoms. In contrast, gastric FB are usually con-
sidered “safer,” with a more “forgiving” neighborhood of sur-
rounding organs, thicker viscus wall and more robust mucosa,
allowing easier accommodation of the FB than the esophagus.
However, depending on the type of FB, the presence of symp-
toms, or the duration without FB progression, elective removal is
often indicated. Once past the pylorus, the FB may rapidly
become out of reach of the endoscope; however, depending on
the type of object (such as magnets) or the lack of progression,
endoscopic removal may still be attempted (Figure 1).

1.4 | Symptoms

The presence or absence of symptoms is often a critical factor in
determining the need for endoscopic removal, and its timing.
Symptoms frequently influence the decision-making process re-
garding whether endoscopic removal should be attempted, ex-
cept in cases such as button batteries, magnets, and esophageal
sharp FB, where removal is indicated regardless of symptoms.

1.5 | Time since ingestion

While some FB must be removed emergently, others may be
managed conservatively initially, yet as time passes,
depending on the nature and location of the FB, the risk of
complications increase. One study demonstrated that after
24 h the relative risk of a complication of an esophageal FB is
1.88, yet after 72 h the relative risk increases to 6.83.” Hence,
the timing of the ingestion may be a factor in considering the
most appropriate management.

For the sake of consistency, timing of endoscopic inter-
vention will be classified as emergent (<2 h from presenta-
tion), urgent (<24 h from presentation), and elective (>24 h
from presentation).* Strictly speaking this should be calcu-
lated from the time of ingestion, however practicalities may
limit the ability to meet these criteria if the presentation is
somewhat delayed. Therefore, timing recommendations are
typically considered from the time of presentation.
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1.6 | Adolescents remove the object may provide additional motivation for the
ingestion. Perpetuating the cycle of behavior when urgent
The management of adolescents with FB ingestion can be endoscopy is required may be an unfortunate consequence;
challenging for multiple reasons. When the ingestion is inten- however, it should not affect the decision regarding appropri-
tional and/or repeated, the patient is often engaging in self- ate management of the FB. Joint management with adolescent
destructive/psychiatric behavior, and invasive procedures to medicine and psychology/psychiatry services is warranted.®

(A) Esophagus

Button battery,

All other foreign
magnets or sharp

bodies
foreign body
| Symptomatic | | Asymptomatic I
| Obstructed l | Not obstructed |
If delayed presentation
or incidental finding
consider CT and
surgical support
Emergent endoscopy Urgent endoscopy
<2 hours <24 hours

(B) Stomach

| Magnets I Button battery | | Sharp object | Benign FB*

| Symptomatic | | Asymptomatic | | Symptomatic || Asymptomatic | | Symptomatic || Asymptomatic |
Age <5yr and Age >5yr or = . Diameter Diameter
BB>20mm and >15 BB<20mm or <15 Indnwduatlnslf >25mm or <25mm
minutes from minutes from :::Z:s::t?e;tj;: length and
. . . . s s length
ingestion to stomach ingestion to stomach balance of risk >60mm <60mm
1
Consider esophageal
assessment if clinical LT > N > f\+_
concern or any doubt Close f/u with daily
| | X-ray and symptom -
assessment il
. M il
r 4 r 4 L
T € €
— <« N1 |\ €
. v 4
- U
Emergent endoscopy Urgent endoscopy Elective endoscopy Conservative
<2 hours <24 hours >24 hours management

FIGURE 1 Approach to ingested foreign body by location: (A) esophagus, (B) stomach, (C) post-pylorus (*for potentially toxic objects or
super absorbent polymers, refer to article text). BB, button battery; CT, computed tomography; FB, foreign body; f/u, follow up.
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(C) Post-pylorus

| Multiple Magnets | | Button battery | Sharp object | | Benign FB* |
.Po.tentially Beyond reach | Symptomatic | | Asymptomatic |
within reach of
of gastroscope
gastroscope
Age <5 yr and Age >5yr or Potentially Beyond reach
BB>20mm and >15 BB<20mm or <15 within reach of
B : of gastroscope
minutes from minutes from gastroscope
ingestion to stomach ingestion to stomach
|
Consider esophageal
assessment if clinical
concern or any doubt Close f/u daily
- .
| imaging od
.
r 4
. .
-~ r 4
Close f/u daily - M b
. . -~ r 4
imaging

Emergent endoscopy
<2 hours

Urgent endoscopy
<24 hours

FIGURE 1 (Continued)

In conclusion, the acute management of FB ingestion in children
is guided by a combination of object-related, anatomic, and
clinical factors. Button batteries, magnets, and sharp objects
require heightened vigilance and often emergent intervention.
Symptomatic esophageal FBs usually require emergent inter-
vention. Optimal outcomes depend on multidisciplinary coordi-
nation between emergency, pediatric, gastroenterology, ear,
nose and throat (ENT), surgical, and anesthesiology teams.

1.7 | Recommendations
* The decision whether to remove an ingested FB, and the
urgency of removal, depends on
o the type of FB—benign, sharp, high-risk (button battery,
magnet) or toxic
o location of the FB
o symptoms of obstruction or local damage (pain, vomit-
ing etc)
o timing since ingestion
* Based on these factors and available resources for
managing the patient, a patient-specific plan needs to be
implemented.

2 | BENIGN FOREIGN BODIES

2.1 | Endoscopic removal versus
conservative management—Rationalization of
conflicting risks

Defining a FB as benign does not mean these items are
without risk. Benign FBs include objects which do not pose an

Conservative
management /
surgical team

Elective endoscopy
>24 hours

immediate risk of complications due to their nature, unlike
sharp objects, button batteries, and magnets. Some benign
FBs may have toxic potential, but they are still included in this
section because, although these items may carry some var-
iable risk that must be considered, they are not necessarily
regarded with the same urgency as other, more danger-
ous FBs.

Blunt objects are the most common FB ingestion in
children.® As with all FB ingestions, the risk of conservative
management needs to be balanced against the potential risk
of endoscopic removal, however minimal. The risk of a
complication from endoscopic removal of a benign FB is
considered low, provided the endoscopist has adequate skills
and the patient has a protected airway, with a reported
complication rate of 2%—-8%, predominantly referring to minor
mucosal abrasions."'®"" Conversely, the risk of leaving a
benign FB in the stomach to pass spontaneously in an
asymptomatic child is also very low, therefore, the decision
not to intervene is often appropriate. Esophageal FBs carry a
higher potential risk, particularly in symptomatic patients with
partial or complete obstruction, due to the risk of aspiration
and, in more delayed removal, potential pressure necrosis of
the esophageal wall. However, even asymptomatic patients
have an aspiration risk, either of oral secretions or the FB,
which increases over time.” The risk of damage to the eso-
phageal wall, and potentially also to surrounding vital organs,
may also increase over time.

As a general rule, esophageal FBs causing acute symp-
toms, such as inability to manage secretions, respiratory or
other concerns, should be removed emergently. Otherwise,
endoscopic removal can be delayed up to 12-24 h.% Indeed,
a recent retrospective study of 273 children with an esopha-
geal benign FB who did not meet criteria for emergent



LEDDER ET AL.

removal, demonstrated no significant difference in risk of
complications between removal within the first 4 h compared
with waiting up to 12h since presentation.'® Hence, in the
absence of an emergent indication otherwise, overnight en-
doscopic removal, requiring activation of limited after-hours
resources, may not necessarily be justified.

Considering that the narrowest parts of the gastro-
intestinal tract are the cricopharyngeal muscle (upper eso-
phageal sphincter) and the lower esophageal sphincter,
benign gastric FBs usually pass spontaneously. Passage
through the pylorus may be delayed due to the size of the FB
and hence, despite the low risk of direct harm from most
benign FBs in the stomach, it has been recommended to
electively remove objects with a diameter >25 mm or objects
longer than 6 cm.*'® These dimensions are based on expert
opinion in adults with limited data to support these recom-
mendations,'* therefore, the decision to remove the FB
should take into account the specific nature of the object, the
size of the child and the expertise of the treating team. Due to
the lack of urgency in most cases, and the often-challenging
nature of removing such large objects, these are best re-
moved electively under optimal conditions, including the
availability of more experienced staff. Smaller benign non-
toxic FBs in the stomach of an asymptomatic child, such as
coins, can be managed conservatively with repeat X-ray after
a month, and if still retained in the stomach, can be removed
electively. This, too, is based on expert opinion, and while
some practitioners repeat the X-ray after a shorter time
period, there is no evidence to suggest harm from leaving the
FB for a longer period.

2.2 | Esophageal food bolus impaction
Esophageal food bolus impaction is often due to an under-
lying esophageal pathology, most commonly eosinophilic
esophagitis (EoE), but also occurs with esophageal strictures
(post-tracheo-esophageal fistula repair, congenital, reflux), or
more rarely, in motility disorders such as achalasia.’®"”
Indeed, food bolus obstruction has been described as the first
sign of EoE in both adults'® and children'® with 55%—74% of
children presenting with food bolus obstruction subsequently
diagnosed with EoE.2%2

The decision regarding removal is essentially the same as
with other benign esophageal FBs, with emergency removal if
acutely symptomatic or obstructed (drooling, inability to drink,
retrosternal pain), while asymptomatic, or minimally sympto-
matic children should undergo removal within 24 h.*'3

The food bolus can be removed by manual extraction,
suction, or gentle pushing into the stomach with the help of the
endoscope.'® Pushing the food bolus should be performed with
caution since excessive force may cause perforation, particu-
larly if there is a suspected esophageal stricture distal to the
impacted food bolus. Manual removal can be achieved in total
by using a net retrieval device or snare device, however due to
the impacted nature of the food bolus, full expansion of the net
and encapsulation of the food bolus is often very challenging,
and snare devices are likely to cut the food bolus due to the
extraction force required. Usually, piecemeal debulking of the
food bolus with graspers or snares is required until it is fully
removed or small enough to advance into the stomach—ithis is
often a somewhat time-consuming process. Other more novel

approaches include passing a through-the-scope balloon
beyond the bolus, inflating it and withdrawing the bolus into the
mouth, where it may be removed with Magill forceps,® or
placing a cap on the endoscopic tip and removing the bolus by
suction.?® More recently, an over-the-scope grasper, which can
be attached to any standard gastroscope, was specifically
designed for endoscopic removal of larger objects, and was
shown to successfully remove food bolus from an adult patient
with no procedure-associated complications.®*

Following removal, biopsies should be taken from the
proximal and distal esophagus (avoiding the site where the
food was impacted due to potential local damage from pressure
effect) to assess for EoE."° If an esophageal stricture or ring is
identified after food bolus removal, dilation can be considered
during the same session, although this is best deferred if there
is evidence of local inflammation or overt EoE.?°

2.3 | Glucagon for esophageal FB?
Glucagon has been used to facilitate the passage of an
esophageal FB in an effort to avoid endoscopy. Glucagon
1mg IV has a relaxing effect on smooth muscle and signifi-
cantly reduces lower esophageal sphincter (LES) resting
pressure®®28 allowing the passage of the food bolus.?® A
large case series of 106 patients with food impaction who
received glucagon demonstrated success in 10 (9.4%),%°
while another series demonstrated success in 7/19 (37%).%"
A recent systematic review and meta-analysis of 1185 pa-
tients with esophageal impactions demonstrated no differ-
ence in resolution rates between glucagon and control
patients (30% vs. 33%, p=0.42), yet vomiting events oc-
curred more frequently in the glucagon group although this
was not statistically significant (11% vs. 0%, p=0.07).%2
Therefore, glucagon is not currently recommended in this
setting.'®

2.4 | Special cases

2.4.1 | Toxic substances

Several FB may consist of toxic materials, with the risk of
harm depending on the nature of the substance and the
potential for toxin absorption. There is limited literature
describing the wide range of potential scenarios and the
treating physician may need to decide on the appropriate
course of action, balancing the risks of removal against
conservative management, after discussion with the local
poisons information service or a toxicologist.

Occasionally ingested lead objects, such as fishing sink-
ers, curtain weights, or lead shot may be encountered. Lead
is poorly soluble in most physiological solutions yet it is sol-
uble in the acid environment of the stomach.®33* Acute lead
toxicity can include non-specific gastrointestinal (Gl) symp-
toms, anemia and central nervous symptoms including leth-
argy, coma, and even death. Symptoms may occur with blood
lead levels >30 pg/dL however, encephalopathy should not
occur with levels below 100 pg/dL, and it is recommended to
commence chelation therapy for levels above 55 pg/dL.%®
There are only a few reported cases of lead toxicity from
ingested lead FB, including two fatalities, however these
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FIGURE 2 Delayed diagnosis of impacted foreign body in esophagus. Six-month old presented with mild symptoms of respiratory distress,
chest X-ray (A) demonstrated unidentified foreign body in mid-esophagus with no recollection of ingestion. Gastroscopy revealed impacted stud
partially buried in esophageal wall (B), removed utilizing a snare device (C). Foreign body post removal (D), deep ulcerations of esophageal

wall (E).

cases involved retained lead FB in the stomach for at least
10 days in one case and 4 weeks in the other.®® Overall the
risk is considered very low, and management with acid sup-
pression and close observation with repeat imaging after 48 h
has been recommended. Endoscopic removal is advised only
if the object does not pass, the child becomes symptomatic,
or if blood lead levels exceed 55 pg/dL.3°3¢

2.4.2 | Superabsorbent polymers (SAP)

SAP can retain up to 100 times their weight in water,
therefore their use has increased in various fields.
They are currently used in children's toys but are also
widely found in diapers, agriculture and many other
products. Due to the nature of SAP, ingestion of even a
small ball or bead can lead to bowel obstruction, pressure
necrosis on bowel wall if impacted, and even death.?”
Since these items are translucent, imaging is useful only
for identifying the sequelae of the ingestion, but not the
SAP itself, and diagnosis relies on parental reporting or a
witnessed ingestion, where possible. In cases of wit-
nessed or suspected ingestion of SAP, emergency en-
doscopy should be performed to attempt retrieval of the
material. If this is unsuccessful, or not completely
retrieved, the child should be admitted for close obser-
vation with surgical support.*

2.4.3 | Prolonged esophageal impaction

In the absence of a witnessed ingestion, obstructive symp-
toms, an impacted esophageal FB may only be identified
after some time has passed, such as on imaging for non-

specific symptoms or suspected chest infection.®®° Due to
the mass effect, there is potential for pressure necrosis of the
esophageal wall and possible damage to surrounding medi-
astinal organs (Figure 2). Accordingly, additional assessment
should be considered before endoscopic removal, including
CT, and removal should preferably be performed with surgi-
cal support and other contingencies available in case of
perforation or bleeding.

2.5 | Recommendations

e Benign FBs should be removed emergently if causing
obstruction, and urgently if otherwise symptomatic
(individual risk assessment is critical).

 Large FBs (diameter >25 mm and/or length >6 cm) should
be removed electively even if asymptomatic. However,
the decision should take into account the nature of the
object, the size of the child and the expertise of the
treating team.

* Glucagon has not been shown to be effective in treating
esophageal obstruction.

» Special consideration must be given to potentially toxic
FBs such as lead, potentially dangerous FBs such as SAP,
and in cases of prolonged esophageal impaction.

3 |
3.1 |

BUTTON BATTERIES
Background

This section of the position paper should be read in con-
junction with the recently published ESPGHAN position
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paper on button battery ingestion.*® Button batteries (BBs)
can cause noticeable initial injuries within just 15 min of
esophageal impaction, with more severe injuries in as little
as 2h.*' The main mechanism of tissue damage is elec-
trolysis and the formation of hydroxide ions at the negative
pole, which rapidly increases the pH and leads to tissue
liquefaction and necrosis, similar to the injury caused by
ingestion of alkaline liquids.*? Even after the removal
of the BB, tissue damage may progress, with the potential
for delayed complications days, or even weeks, following
removal.

Symptoms of BB ingestions are similar to those of other
FBs, patients can be completely asymptomatic, or present
with non-specific symptoms, which can vary with age.*>**
Ultimately, the most severe outcomes arise from unwitnessed
ingestions, due to prolonged impaction time, with patients
potentially remaining asymptomatic until a complication
develops.

The extent of the injury depends on the size of the BB
(diameter and voltage), the size of the child, and the duration
the BB remained lodged in the esophagus. Specifically,
BB >20mm, age of the child <6 years, and unwitnessed
ingestions (with associated delayed diagnosis), are all con-
sidered risk factors for esophageal impaction and significant
injuries.*®*5 Time from ingestion to removal significantly
increases the risk of complications; odds ratio (OR) 3.71
(95% confidence interval [CI] 1.11-12.42) for =10 h, rising to
5.12 (95% Cl 1.79-14.67) for =12 h.*® Prolonged impaction
time is more frequently associated with vascular complica-
tions than non-vascular complications, which predominated in
cases with shorter exposure time (96 h [interquartile range,
IQR: 24-240] vs. 36 h [IQR 8-144], p < 0.05). Among children
with vascular complications, fatal cases had a more pro-
longed impaction time than survivors (144 h [IQR 33.5-240]
vs. 11 h [IQR 7.5-14.5], p < 0.05).*” Additionally, the location
of the battery and the surrounding tissue can help predict the
likelihood of complications, for example, proximity to vascular
structures in the neck or mediastinum predict the risk of a
vascular complication.

A recent systematic review of 44 articles (3125 chil-
dren) found that mucosal damage (46%) and esophageal
stricture (10%) were the most common complications.*®
Severe complications reported include esophageal steno-
sis, hemorrhage, tracheoesophageal fistula, vocal cord
paralysis, spondylodiscitis, intestinal perforation with peri-
tonitis, pneumothorax, pneumoperitoneum, mediastinitis,
and anterior spinal artery syndrome with subsequent
paralysis.*®4° Fatalities most often occurred due to mas-
sive hemorrhage resulting from arterial fistulation (such as
aortic, subclavian, or inferior thyroid), aspiration of blood,
or bronchopneumonia.*”+5°

3.2 | Immediate management

Following BB ingestion, or in suspected unwitnessed BB
ingestion, in a child >12 months, parents, medical and para-
medical staff should be instructed to administer 2 teaspoons of
honey every 10 min. Although honey has been demonstrated to
protect against deep ulceration and bleeding,51 transport to
hospital should not be delayed by any more than a few minutes
in the search of honey. Honey or sucralfate should also be given

during transport and in the emergency department until removal
occurs. More recent studies have shown that jam can be as
effective as honey,>? however until the supporting data become
more robust this should remain a secondary preference, used
only if honey or sucralfate are not available. Due to the
increasing risk of esophageal perforation over time, it has been
suggested that honey should not be administered if ingestion
occurred more than 12 h prior to presentation.*°

3.3 | Esophageal button batteries

Esophageal BBs need immediate removal regardless of
fasting status, ideally within 2h of ingestion.*® Removal
should be performed under general anesthesia with en-
dotracheal intubation. If the BB is located at, or above, the
level of the clavicles on x-ray, removal should be carried out
by ENT with direct laryngoscopy or rigid esophagoscopy.>®
When removed endoscopically, BBs are best extracted by
graspers, as net retrieval devices often cannot open suffi-
ciently to enclose the BB around the impacted edges. En-
doscopic examination following BB removal should assess
the extent, depth, and location of mucosal injury, particularly
at the negative pole. In cases of severe mucosal injury,
observational evidence suggests placing a nasogastric tube
under endoscopic guidance, with bridle fixation, and patients
should remain NPO until perforation is ruled out. For delayed
diagnosis (>12h) or severe symptoms like bleeding, a
(cardiothoracic) surgeon and/or an interventional radiologist
or cardiologist should be involved, and urgent CT scan should
be considered before removing the battery.40 In such cases,
removal should be undertaken with preparedness to deal with
massive bleeding, including double large-bore IV access,
availability of blood (O negative if there is insufficient time for
crossmatching) and active involvement of surgical and inter-
ventional radiology or cardiology teams.

Following BB removal, if there are no signs of perforation,
irrigation with 50—-150 mL of 0.25% sterile acetic acid has
been shown to reduce subsequent damage by neutralizing
the local pH.*'"** While this has not been universally en-
dorsed, it is a strategy that has become widely accepted and
may be considered where local protocols allow.

Standardized protocols with dedicated response teams
can reduce removal times and minimize delays at every
stage, including transfer to specialized centers, emergency
department evaluation, and perioperative, intraoperative, and
postoperative care of children with esophageal BBs.®%%®
Various risk mitigation practices can be applied at all three
stages and are summarized in Table 2.

3.4 | Gastric button batteries

The appropriate management strategy for gastric BBs
remains a subject of ongoing debate. Symptomatic patients
or those with co-ingestion of BBs with magnets should un-
dergo urgent endoscopy.**%%° Asymptomatic patients with
unwitnessed ingestion or ingestion >12h prior should be
considered for endoscopy if the patient is younger than
5 years and battery size is =20 mm, since these factors are
more likely associated with esophageal injury.*%%57 If
ingestion was witnessed and imaging confirmed gastric
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TABLE 2 Mitigation risk of button battery ingestion a practice points before, during and after endoscopic removal.>°

Before removal ¢ 10 mL (two teaspoons) honey or sucralfate every 10 min in children >12 months of age and if <12 h post-ingestion (at

home, during transport and in hospital) (max 6 doses).
Plan emergency endoscopic removal (<2 h) if esophageal location.
CT imaging if delayed presentation >12 h post ingestion.
Prepare catheter lab/surgery if presenting with bleeding.

40,51

During removal * Rapid sequence induction regardless of fasting time.

paralysis or frank hemorrhage.

Irrigate with 50—-150 mL 0.25% sterile acetic acid if no signs of perforation.
Strongly consider placement of nasogastric tube under endoscopic guidance.

Document level/extend of the caustic damage as well as the orientation of the negative pole.*°
Anticipate potential acute complications such as esophageal perforation, tracheoesophageal fistula, vocal cord

41,54

After removal » Perform contrast imaging of chest (CT/MRI) within 24—48 h if severe mucosal injury was identified. If esophageal wall
damage is in proximity to major vascular structures, repeated imaging should be considered every 48—72 h to assess

for progression.

If repeat imaging reveals progression of damage impinging on a vascular structure, involve cardiothoracic team to

consider prophylactic flap surgery to protect vessels.

Monitor for potential delayed complications: perforation, tracheoesophageal fistula, aorto-esophageal fistula (up to day

28), vocal cord paralysis, mediastinitis, spondylodiscitis.

Consider repeat esophagogram after 3—4 weeks if symptoms or high risk of stricture
Clear discharge instructions in written form to parents especially if they request earlier discharge.

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging.

location within 15 min of ingestion, the risk of esophageal
injury is considered low, even in smaller children with large
batteries. Endoscopy should be considered for patients with a
history of intestinal surgery or known Gl anatomical abnor-
malities.®® Asymptomatic patients who do not meet these
criteria can be managed as outpatients as these batteries
usually pass spontaneously.*® In such patients, abdominal
X-ray should be repeated within 7-14 days (or sooner if
symptoms develop) and endoscopic removal should pe per-
formed if there is no passage.*® One multicenter retrospec-
tive study, demonstrated some level of gastric injury from
gastric BBs, particularly when removal time was over 12 h,58
however, the clinical relevance of this finding is unclear, and
likely insignificant. This position is supported by a recent
systematic review and meta-analysis which showed gastric
BBs had minimal clinical sequelae.>®

Patients with small intestinal or colonic BBs or magnet co-
ingestion should be managed with surgical support, and
surgery should be performed if there is lack of passage of the
BB or evidence of local complications.*® Asymptomatic pa-
tients should have repeat imaging to confirm passage, and if
the BB has not passed, surgery should be considered.

3.5 | Post-removal follow-up

The potential for development of complications can persist for
several weeks following BB removal. A risk assessment is
critical to plan post-removal follow-up. Cross-sectional imaging
within 24-48h after removal enables assessment of the
structures near the BB impaction site, particularly vascular
structures, as well as evaluation of esophageal wall ulceration
and mediastinal edema or inflammation. Although both CT and
MRI are valid options, concerns have been raised about
retained metallic debris from the corroded BB, with a theoret-
ical risk of thermal damage during MRI,?° and therefore CT
may be the preferred initial study. If there is any concern about

proximity of the damage to vascular structures, the patient
should be admitted for close observation* with repeat imaging
after 48-72h to assess for progression of the injury.*® This
should be repeated until the injury, particularly in relation to the
vascular structures, begins to show signs of improvement,
after which the child may be discharged. If there is evidence of
progression of esophageal wall ulceration impinging on vas-
cular structures, especially if there is evidence of damage to
the vascular wall, consideration should be given to prophy-
lactic surgical management with thoracotomy and placement
of a flap or other separation of the vascular structure from the
inflamed region.*®"¢2 These children should be managed with
close co-ordination between the Gl team, experienced radiol-
ogist and the surgical team.

Other potential post-removal complications include per-
foration, mediastinitis, tracheoesophageal fistula, vocal cord
paralysis, and esophageal stricture. These should all be
assessed during follow-up and managed accordingly with
conservative, medical and/or surgical measures as appro-
priate. Following discharge, consider an esophagogram or
repeat endoscopy if the child has any dysphagia or other
symptoms, or if the initial damage suggested a high risk for
stricture.

3.6 | Recommendations

* Esophageal BB impaction is a medical emergency and
requires immediate removal.

e Children older than 1 year should be given honey or su-
cralfate immediately if BB ingestion is suspected.

» If a BB is located in the stomach, gastroscopy should be
considered to assess the esophagus (and removal of the
BB) based on factors such as the child's age, battery size

and estimated time from ingestion until its presence in the
stomach.
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¢ Post-removal management depends on risk assessment of
actual or potential damage and may require close follow-up
with cross-sectional imaging.

4 | MAGNET INGESTIONS

41 | Background
This portion of the position paper should be read in con-
junction with the recently published ESPGHAN position paper
on magnet ingestion.® High-powered magnets pose the
second-highest risk, after button battery ingestion, for mor-
bidity and mortality among ingested FBs in children. High-
powered neodymium magnets (PNMs) are composed of rare
earth elements like Nd>Fe 4B. Their strength-to-size ratio is
at least 5-20 times greater than traditional (“refrigerator”)
magnets, making them particularly dangerous if ingested.®®
Initially developed for industrial applications in the 1980s,
PNMs are now found in household items such as toys, jew-
elry, and clasps.®®®® The popularity of desktop toys con-
taining PNMs since 2009 has led to an increase in accidental
ingestions, especially amongst toddlers, due to their small,
colorful, and attractive design. Adolescents are also at risk of
magnet ingestion, often using PNMs as faux piercings for
noses, lips, or tongues, which can result in severe outcomes.
The incidence of PNMs ingestion in children has increased
significantly over the past two decades. Despite under-reporting,
a 444% rise in cases has been noted in the United States since
2018, following the lifting of sales restrictions.®® Studies report an
annual global increase of 6.1%, with severe outcomes associ-
ated with multiple PNMs.”® In Japan, 104 cases were docu-
mented between 2015 and 2017, while UK pediatric data show a
56% rise in admissions due to FB ingestion (2016—2020), with
21% attributed to magnet ingestion.”""® In the United States

(2002—2011), over 50% of magnet ingestions occurred in boys
under 5 years.”® Faux piercing-related injuries predominated in
adolescents aged 10-15 years (2000-2012), while other causes
included mistaking magnets for sweets (6.9%) or carrying them in
the mouth (4.2%).”

4.2 | Possible complications

A single magnet ingestion can be managed as a benign FB,
however, ingestion of multiple PNMs, or a strong magnet
together with another ferromagnetic swallowed FB (such as
button battery or other metal object), can cause severe
complications. Strong magnetic forces enable magnets to
attach across layers of the gastrointestinal wall, compres-
sing blood vessels and causing ischemia, necrosis, and
finally perforation. This can lead to fistulas (entero-enteric,
gastrointestinal, or tracheoesophageal), peritonitis, or even
death, if untreated.”® High numbers of powerful magnets
can form chains or loops, resulting in bowel obstruction or
volvulus.”*7"°

4.3 | Management

Timely consultation with a pediatric surgeon and gastroen-
terologist is crucial for the treatment of magnetic ingestion
and minimizing mortality. If magnets are in the upper airway,
involvement of ENT specialists and pulmonologists may also
be required.* 138 Evaluation begins with a detailed history,
including the time of ingestion and number of magnets. A
thorough physical examination and chest/abdominal X-rays
are mandatory to locate the magnets and assess potential
complications, such as obstruction or perforation. At least two
views should be obtained to identify the number of magnets

FIGURE 3 One year old swallowed multiple magnets, X-ray revealed six magnets presumably in stomach (A). Gastroscopy revealed chain
of six magnets adherent to stomach wall (B). Magnets removed using net retrieval device (C) and graspers (D) with last remaining magnet still
apparently adherent to unseen magnet. Two further magnets identified deep in duodenum (E) and on removal, two further magnets appeared
from an unidentified perforation, presumably in the peritoneum (F). Overall, 10 magnets were removed despite only six being identified on X-ray.
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ingested. CT imaging may help clarify the location if this is
uncertain from x-ray, however MRI is obviously contra-
indicated due to the metallic nature of the FB.

Confirmed single magnet ingestions can be managed as
for regular benign FB, however, if there is any doubt about the
presence of a second magnet or an additional metallic FB,
management should follow the protocol for multiple magnets.
Multiple PNMs require emergency endoscopic removal to
retrieve the magnet while it remains within endoscopic
reach.® If the magnet is impacted or has re-magnetized with
gut wall trapped between them, removal as a single unit may
be impossible, and piecemeal removal is often challenging.
An attempt must be made to separate the magnets at either
side, using graspers or net retrieval devices to entrap and pull
the magnets apart. Separation of magnets may be chal-
lenging, particularly in the absence of an opposing force to
fixate the other magnets. Significant force may be necessary,
and surgical involvement, including laparoscopic assistance,
may be required if separation and removal are unsuccessful.
Often, removal needs to be approached from both sides
(Figure 3). On table fluoroscopy has been suggested to
confirm removal of all magnets if there is doubt whether all
have been retrieved.

Mural perforations can be managed with immediate
therapeutic endoscopic procedures, such as clip devices,
yet may also be managed conservatively with surgical
input and antibiotics. If endoscopy fails to remove the
magnets, or if major perforation is suspected, surgical
involvement is mandatory. Broad-spectrum antibiotics,
including piperacillin/tazobactam or meropenem, are
commonly used in cases of perforation to prevent sepsis
and manage infection.®’

4.4 | Recommendations

¢ Ingestion of more than one magnet (or one magnet with an
additional metallic FB) requires emergent endoscopic
retrieval if within reach.

* |f retrieval is not possible or unsuccessful, patients require

close surgical follow-up with repeat -cross-sectional
imaging.

5 | SHARP OBJECTS

5.1 | Potential complication
Common sharp or pointed FBs include pins, nails, screws,
fish bones, broken glass, pine needles, thumbtacks, and
dental accessories although many other, more unusual
presentations are possible. The management of sharp or
pointed FB has been debated in literature due to its
potentially high morbidity and even mortality in children.®2
While blunt FBs can cause viscus perforations in <1% of
patients, sharp or pointed FBs can cause perforation in up
to 15% of patients. Therefore, the benefit of removing
sharp FBs from the esophagus or stomach is usually
greater than that with benign FBs in order to reduce this
serious complication.®®

Besides viscus perforation, other complications include
impaction of the sharp FB, bleeding, or obstruction. These

complications are more likely to occur at areas of physio-
logical narrowing or angulations, including the upper, mid and
lower esophagus, the pylorus, the ileocecal valve, and
anus.®* More delayed complications include ulceration, per-
foration, tracheoesophageal fistula, abscess formation, peri-
tonitis, aorto-esophageal fistula, and even death.84-8¢

Symptoms of sharp FB ingestions are more common if
the FB is lodged in the upper-mid esophagus, with pain and
dysphagia being the most frequent symptoms. However, up
to 50% of cases may remain asymptomatic for weeks, evenin
instances of intestinal perforation.®

Early diagnosis depends on witnessed ingestion or a
high index of clinical suspicion for the ingestion of a sharp
FB, and an urgent X-ray is required. Certain sharp FBs,
such as plastic, glass, fish bones and wood, are radiolu-
cent and will likely be missed on X-ray. Hence, in symp-
tomatic children with suspected ingestion of sharp FBs,
even if X-ray does not reveal a FB, an emergency endo-
scopy is indicated.®”

5.2 | Likelihood of uneventful passage
Literature on the likelihood of passage of blunt FBs is more
robust than for sharp FB's, with reports about sharp FB
mainly limited to case series and case reports.®#88° A large
retrospective analysis by Zamary et al., including 169 patients
with sharp FB ingestions (mean age 31 years, including 16%
of the patients under 15), found that in 79% of patients the FB
passed uneventfully, 33% underwent endoscopy, of which
only 55% had successful retrieval of the sharp FB, and 4%
underwent surgical removal. The mean size of the FB was
2.8 cm, with the size of the FB predictive of the subsequent
intervention, being significantly larger in patients requiring
surgery (6 = 3cm) compared to those who had an endoscopy
performed (3+2cm, p=0.007) or no procedure (2+/1cm,
p < 0.001).88 This suggests that the majority of sharp FBs will
pass through the Gl tract without complications, but that
longer/larger FB may cause mucosal injury or even perfora-
tion requiring intervention.

Quitadamo et al. reviewed 580 FB ingestions in children
aged 0 and 14 years, of which 270 were considered sharp.®°
No cases of prolonged retention or intestinal perforation were
observed in this study cohort. However, in 3 of the 65 en-
doscopic retrievals (4.6%) the endoscopist encountered dif-
ficulties during removal related to the shape and the size of
the FB, and its passage through the esophageal sphincter.
This should be taken into consideration when planning
potential retrieval, especially in younger children.

A not infrequent presentation in some communities is
ingestion of hijab pins, sharp metallic pins ~3.5cm in length.
Yogev et al. retrospectively reviewed 208 patients, with a
mean age of 14.7 (+4.1) years, who had ingested a total of
225 pins.®® Forty-two (19%) of the pins were impacted and
were removed endoscopically. Three were located in the
esophagus of which two subsequently passed through the
GIT with no complications. Of the 97 patients with a pin in the
stomach, 35 (36%) underwent endoscopic removal after
follow-up imaging showed no spontaneous progression. Of
the 71 patients who presented with the pin in the small bowel,
six underwent endoscopic removal and one surgical removal
(10% overall) after lack of progression. The vast majority
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passed, importantly, with no complications noted during
observation.

5.3 | Risk of removing versus risk of not
removing

European Society of Gastrointestinal Endoscopy (ESGE)/
ESPGHAN endoscopy guidelines from 2017 recommend
emergent (<2 h) removal of sharp-pointed objects located in
the esophagus, stomach and proximal duodenum even in
asymptomatic children.®’ North American Society for Pedi-
atric Gastroenterology, Hepatology, and Nutrition (NASP-
GHAN) guidelines recommend urgent endoscopic removal of
sharp FBs in the esophagus, and urgent removal if in the
stomach, but advise considering observation for short objects
with a heavier blunt end if located in the stomach.

As noted in some case series, removal of certain sharp
FBs can be complicated due to the size and the sharp ends,
which may damage the viscus. Appropriately sized overtubes
are not available for most patients in most centers, and
although some protective mechanisms exist, the risk of re-
moving the sharp FB, based on local expertise, must be
weight against the risk of conservative management. The
best described cases to date involve straight pins and other
sharp objects weighted at one end, such as screws and hair
pins, where it is likely that the blunt end passes first, with an
assumed reduced risk of perforation.*°°® Management rec-
ommendations are very broad and range from observation
with serial X-rays to laparotomy.*°2°° Based on the nature,
shape, and location of the sharp FB and the absence of
symptoms, it is often reasonable to discuss the relative risks
with the child's parents/carers, with joint decision-making
being the preferred approach.

5.4 | Endoscopic removal

Once endoscopic management has been decided, optimal
management depends on the location and type of the FB. As
with benign FBs, if located above the clavicles, the case
should be managed by ENT, with involvement of the pediatric
gastroenterologist as necessary. The success of endoscopic
removal depends on the endoscopist's level of experience and
the devices available. The endoscopic equipment used must
be appropriate for the size of the patient, which may limit the
available accessories. Retrieval devices such as forceps,
retrieval net, and polypectomy snare are available for both 2.8
and 2.3 operative channels, yet the range and size of devices
are greater in endoscopes with larger working channels.®®

Success rates of 96% have been reported for the removal
of sharp objects from the upper Gl tract using rat tooth for-
ceps. If the sharp end of the FB in the esophagus is observed
to be facing proximally, it may be safest to push it into the
stomach and rotate its sharp end distally before removal.*
Alternatively, it may be possible to capture the sharp end
within the forceps, ensuring that the esophageal wall is not
damaged during extraction.

Overtubes may be used when removing sharp FBs in
adults, although their use is much more restricted in children
due to the smaller esophageal diameter. Removal of sharp
FBs using an endoscopic cap can prevent esophageal injury

in children, but they may also reduce visibility. Transparent
distal caps, such as those used in variceal banding devices or
endoscopic submucosal dissection, have been used as pro-
tective devices but require a standard-sized endoscope.®?
When a sharp FB has passed the ligament of Treitz, en-
teroscopy or surgery can be considered for removal, although
clinical risks and benefits must be assessed.* Conservative
management with serial imaging is usually more appropriate
in such cases.

5.5 | Conservative management

Conservative management by means of clinical observation
and serial imaging is appropriate when the sharp FB is in the
small intestine, or in selected cases where the FB is located in
the stomach. Special attention is required for patients with
previous abdominal surgery or those at risk of intestinal lumen
narrowing (e.g., Crohn's disease).®* To ensure adequate
follow-up and recognition of potential complications, conserv-
ative management is usually more appropriate as an inpatient.
In select cases, depending on the child, social circumstances,
and accessibility, these patients can be carefully managed in
an outpatient setting. There is no evidence to suggest an
appropriate timing plan for repeating imaging, and while daily
imaging may be appropriate and convenient, timing should be
assessed on a case-by-case basis.

Radiolucent objects pose an additional challenge, as
identifying their anatomic location is not possible with stan-
dard X-ray. As such, endoscopic removal is common practice
in such FBs. Different imaging studies in asymptomatic pa-
tients with radiolucent objects, such as contrast studies or
CT, could be considered if the ingestion is unclear.”®

5.6 | Special situations

5.6.1 | Heated tobacco sticks
There has been a recent increase in reports of accidental
ingestion of metal-containing heated tobacco sticks in the
literature, which contain a sharp metal susceptor.
Available evidence from published case reports indicates
that susceptor ingestion poses no greater risk than
ingestion of other sharp metal objects. This conclusion is
based on both the lightness of the susceptor and its
location within the sticks, which provides some protection.
No severe injuries to the esophageal and gastrointestinal
tract have been reported in hundreds of ingestion
cases.%”98

Regardless, in case of suspected susceptor ingestion, the
child should be carefully managed, with imaging to confirm
the location of the FB. If located in the esophagus, endo-
scopic removal should be undertaken as per all sharp eso-
phageal FBs. If in the stomach or more distal, serial imaging
should be performed to confirm passage.®®'%°

5.7 | Recommendations

e Sharp FB impacted in the esophagus, or sharp FB any-
where causing symptoms need emergent removal.
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e There should be a very low threshold for removing even
asymptomatic sharp FBs in the stomach and duodenum
due to the higher risk of complications, although conserv-
ative management may be appropriate in some cases.
Individual risk assessment should consider the size and
shape of the FB, the patient's age and the risks associated
with removal.

6 |
6.1 |

TIPS AND TRICKS
Primum non nocere

Removing certain ingested FBs is often critically important to
prevent potentially serious complications. However, removal
of FBs may be a complex, and sometimes high-risk proce-
dure, particularly in infants and young children. Therefore, a
balanced approach is required when deciding whether to
remove an ingested FB. While some FB must always be re-
moved, and some should almost always be left, many cases
require individual assessment, sometimes involving joint
decision-making with parents. In addition to the factors listed
above, such as the type and location of the FB, the age and
size of the child, and the presence of symptoms, an honest
assessment of the treating team's experience is important.

When removing the FB, certain precautions should be
taken to reduce risk of complications from endoscopic
removal:

6.1.1 | Airway protection

Due to the risk of aspiration of the FB during removal, airway
protection with an endotracheal tube (with or without a cuff)
should be standard practice in all but exceptional cases.
Possible exceptions may include complicated airway with
high-risk intubation, or easily removed FBs which are ade-
quately secured in net retrieval devices, however, the default
should be to protect the airway.

6.1.2 | Preventing damage from the FB

Sharp FBs may cause damage to the GI tract during
removal. While endoscopic overtubes are very useful in
adults, they may not be available or appropriate in youn-
ger patients. Bell-shaped endoscopic hoods can help
prevent damage from the sharp end of the FB, however, at
times the FB may be longer than the hood, hence pro-
viding a false sense of security. As much as possible, the
sharp end should be contained and protected by the
removal device, either by enclosing it in the graspers or
angling it towards and keeping it in very close proximity to
the working channel of the endoscope. When such posi-
tioning is not possible, holding the blunt end and allowing
the sharp end to trail is an option, permitting as much free
movement as possible of the FB during removal, rather
than maintaining a rigid grip, to prevent damage when
navigating acute anatomical angles. When removing
sharp FB, care should be taken to keep the FB close to the
tip of the endoscope while continuously insufflating during
removal. It is also important to avoid repositioning or

reinserting the endoscope as much as possible, especially
if the sharp end is angled caudally.

Large FBs may also be challenging to pass through the
lower and upper esophageal sphincters. To assist removal, it
is helpful to keep the contained FB close to the tip of the
endoscope and insufflate during passage through these
narrowed areas. At times, relatively firm, constant force may
be required to encourage relaxation of the sphincter, yet this
requires considerable experience to determine what is suffi-
ciently firm, yet not too forceful and potentially damaging.
Sometimes repositioning the patient with the head slightly
elevated or in the left lateral decubitus position, may facilitate
FB passage through the sphincters.

6.1.3 | Anticipation that underlying damage
may worsen with removal

This is a common issue with BB, where underlying luminal
damage, particularly in the esophagus, may be revealed and
lead to unanticipated complications during removal, such as
deep esophageal mural damage including vascular injury.
Underlying damage can also occur with sharp FBs, magnets,
or even benign FBs in the esophagus that are discovered and
removed only after extended delays. Surgical or cardio-
thoracic backup and prior CT scan to assess for potential
vascular damage or perforation should be considered in this
scenario.

6.2 |
critical

Clean views and thoroughness are

The urgency of endoscopic removal of some gastric FBs,
such as ingested magnets, sharp FB with bleeding or signif-
icant symptoms, does not allow for adequate pre-procedure
fasting. In such cases, even small amounts of residual gastric
contents can obscure large FBs. Unless the stomach is
thoroughly cleaned with aspiration of all but the most minimal
of gastric contents, it cannot be certain that the FB has exited
the stomach. This may be challenging due to solid and semi-
solid residue which cannot be aspirated through the endo-
scope. In these situations, irrigation and suction may need to
be supplemented with removal of gastric contents using net
retrieval devices. Only when the stomach is thoroughly
cleaned and carefully inspected in its entirety, including ret-
roflexion, can it be certain that a FB is not present. Adequate
insufflation, and occasionally changing the patient's position,
may uncover FBs previously hidden from endoscopic view.

6.3 | Choice of retrieval device depends on
the endoscopist experience, type of FB and
location

An endoscopist should be familiar with all types of
retrieval devices. Some FBs are best removed with vari-
ous graspers, others with snares and some with net
devices. Often, the initial choice of device is insufficient to
adequately grasp the FB and a different device may be
needed. Hence, availability and familiarity of multiple
options is crucial.
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While net devices or snares may theoretically be ideal for
removal of certain FBs in the esophagus, due to the relatively
small luminal diameter, often further limited by the impacted
FB, these devices may not completely deploy. Hence, other
options, including graspers or endoscopic balloon devices
may be required.

6.4 | Specific practical tips

¢ In non-urgent removal of FBs in which imaging has not
been performed recently, it is recommended to repeat an
X-ray shortly before the planned removal to confirm that
the FB is still within reach of the endoscope and avoid an
unnecessary procedure.

* Net devices and snares are often best advanced slightly
distal to the FB, aiming to entrap it using the endoscopic
wheels when withdrawing the device proximally, allowing
the FB to “fall in.”

e If the FB is less familiar to the endoscopist, and ac-
cessing a similar FB is possible, it may be beneficial to
test ex vivo which retrieval device provides a more
secure grip.

* Some areas of the stomach, particularly the fundus, may
be challenging to manipulate the scope or the retrieval
device. Repositioning the patient by raising the bed or
rotating the patient can move the FB to an “easier” location.
The FB can also be carefully moved to a more appropriate
position with a grasper or snare, or even with the endo-
scope itself.

* Manipulation of the endoscope and the retrieval device is
always easier with a straight endoscope. While not always
possible, try to remove loops and maintain a straight en-
doscope as much as possible.

* Magnets may be strongly adherent to one another, and if
they entrap bowel wall between them, significant dexterity
and manipulation may be required to separate them when
removing. This may be achieved with graspers or by en-
trapping some of the magnets in a net device to provide
sufficient traction to separate them.

¢ Distal balloon inflation with subsequent “trawling” proxi-
mally through the lumen, may be a feasible option to
remove FBs, especially in the esophagus.

¢ |f available, a dual-channel endoscope with a manipulat-
able distal tip may offer greater options in difficult FB
removal.

7 | CONCLUSION

Ingested FBs in children present a wide range of scenarios,
with multiple factors and permutations to consider when de-
termining the optimal approach. Sufficient familiarity with
retrieval devices and adequate experience, including
advanced endoscopy training, are beneficial. However, a
thorough understanding of the potential risks, and a healthy
dose of common sense are also critical when planning
management.
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