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A B S T R A C T

Aims: To examine the features of foreign body ingestion and evaluate the effectiveness of endoscopic therapy for
foreign body ingestion in Bangladeshi children.
Methods: I retrospectively reviewed the medical records of 97 children diagnosed with foreign body ingestion that
required endoscopic removal from 2016 to 2023.
Results: The children were aged between 3 months and 15 years, with a mean age of 2.9 � 4.9 years, with more
than 80 % of the patients being under 5 years of age. Foreign body ingestion was observed at a high frequency
(71.1 %) in children aged one to five years. Coins (67 %) and button batteries (5.2 %) were the most common
foreign bodies swallowed by kids, and the majority of them were accidental (97.9 %). The majority of the foreign
bodies were blunt (74.3 %), but some were sharp (18.6 %). Fifty-six percent of esophageal foreign bodies and 94
% of gastric foreign bodies were asymptomatic. Around 80 % of button batteries and 77.8 % of pointed objects
were effectively removed from the body within 24 h of ingestion. Similarly, food impaction and blunt objects
(98.6 % and 100 %, respectively) were successfully removed after the 24-h period. Endoscopic removal was
successful in 99 % of cases, with minimal complications. When button batteries and sharp objects were consumed,
the severity of erythema, erosion, bleeding, and ulceration increased along with the length of impaction.
Conclusions: Foreign body ingestion is a frequent occurrence in children under the age of five. Coin was the most
common foreign body, with the majority of asymptomatic presentations. Prompt identification and timely
extraction of swallowed foreign bodies may improve clinical outcomes.
1. Introduction

Foreign body ingestion (FBI) is a prevalent clinical issue, and the
nature of the foreign bodies consumed differs with age.1 Food bolus
impaction and FBI occur most frequently by accident during dining for
adults.2 FBI in children can be a major concern, particularly between the
ages of six months and three years. In the United States, ingesting foreign
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bodies is estimated to cause 1500 fatalities annually and cause severe
morbidity in less than 1 % of patients.3,4

The foreign body (FB) passes without difficulties and is emptied with
feces after a few days in 80–90 % of instances, although 10–20 % may
require endoscopic removal due to its difficulty or danger. Less than one
percent may necessitate surgical intervention.5–7 The vast majority of
FBIs in children are unintentional, unlike in adults. These cases typically
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Fig. 1. Study flow chart
(FBI¼Foreign body ingestion; FB¼Foreign body; ER ¼ endoscopic removal).
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involve commonplace objects like coins, toys, keys, jewelry, straight pins,
needles, iron nails, magnets, and batteries, and they are reported to
medical professionals when ingestion is observed or reported.4,8

Most of the time, children are asymptomatic and only go to the doctor
because someone sees them swallowing something.9–11 If symptoms are
present, they are specifically associated with the position and properties
of the foreign object within the gastrointestinal tract. When there is a FB
in the esophagus, it can cause problems such as difficulty swallowing,
noisy breathing, excessive drooling, coughing, chest discomfort,
158
vomiting blood, refusal to eat, feeling of a lump in the throat, sensation of
congestion in the chest, or respiratory issues caused by the object
pressing on the windpipe.

Large items can induce pyloric blockage, vomiting, and/or unwill-
ingness to feed, although most patients who have a foreign body transit
into their stomach are asymptomatic.12 Likewise, individuals who have
foreign bodies traverse the intestinal tract typically exhibit no symptoms.
Complications, including blockage, perforation, and peritonitis, might
arise from the infrequent occurrence of ileocecal valve retention. An



Fig. 2. Management algorithm for foreign bodies in esophagus, stomach and duodenum23 (Emergent ¼ within 2 h; Urgent ¼ within 24 h; Elective ¼ more than 24 h;
BB ¼ button battery; ER ¼ endoscopic removal) *Emergent ER in all symptomatic patient.
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accurate medical history, thorough physical tests, and radiological as-
sessments are necessary for making a diagnosis.13

If the FB is sharp, long (>5 cm), or made of a super absorbent poly-
mer, if it is a high-powered magnet or disk battery stuck in the throat, if
there are indications of airway blockage or esophageal obstruction (e.g.,
the patient can't swallow secretions), or if there are symptoms that sug-
gest intestinal blockage or inflammation (abdominal pain, vomiting,
fever), then immediate intervention is required to remove the FB.14–16 It
is reasonable to observe for 12–24 h the spontaneous passage of blunt
foreign materials stuck in the esophagus without symptoms if they do not
have the aforementioned characteristics.3,16,17 It is advisable to remove
objects that have been lodged for longer than 24 h or an unknown period.
Failure to do so may result in consequences such as trans-mural erosion,
perforation, and fistulae. When the foreign body is a disk battery, sharp
or pointed, non-radio-opaque, or below the upper third of the esophagus,
complications are more likely and require prompt treatment.14,15

There is a scarcity of literature regarding the ingestion of foreign
objects by children in Bangladesh. The study aims to increase physician
awareness regardingmanagement by observing the anatomical locations,
number, type, size, and shape of FB's, as well as their etiology, clinical
profile, diagnosis, treatment, complications, and outcomes in children
attending Bangladesh Shishu Hospital & Institute, a tertiary care hospital
in Bangladesh.

2. Methods

2.1. Patients

This cross-sectional descriptive study of 97 children who experienced
FBI and underwent endoscopic management for foreign body removal
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from the upper gastrointestinal tract was conducted at the Department of
Pediatric Gastroenterology, Hepatology, and Nutrition at Bangladesh
Shishu Hospital & Institute, Dhaka, Bangladesh, between January 2016
and December 2023.

2.2. Ethical review committee (ERC) approval

Ethical clearance was obtained from the ethical review committee of
Bangladesh Shishu Hospital & Institute (Memo No. 20231214). Written
informed consent was obtained from the parents of individual partici-
pants after carefully explaining the procedure details and potential
complications.

2.3. Inclusion and exclusion criteria

Children under the age of 15 who ingested a FB that required endo-
scopic removal (ER) were included in this study. �15 years of age, par-
ents who did not consent to the procedure and other than endoscopic
removal were excluded from the study. Fig. 1 details the flow chart of the
study.

2.4. Operational definitions

Types of FB are classified into four groups. Coins, talismans, plastic
hair clips, metal chains, metal zipper pullers, and toy magnets were all
examples of blunt FB's. Sharp FB's included thin objects such as keys, ear
rings, finger rings, hijab pins, iron nails, metallic lockets, and metallic
washers. Button battery (BB) and food impaction were placed in separate
groups during analysis. When a FB is ingested unintentionally or unex-
pectedly, it is referred to as an accidental FBI.18 When someone



Fig. 3. Radiology (Posteroanterior views): (a) Coin, (b) Button battery, (c) Key, (d) Finger ring, (e) Ear ring (i) (f) Ear ring (ii), (g) Hijab pin, (h) Iron nail, (i)
Talisman, (j) Hair clip, (k) Metalic zipper puller, (l) Metalic washer.
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intentionally puts anything that can't be digested into their stomach with
the goal of hurting themselves or others, it's called intentional FBI.19

Successful ER of FB's is a minimally invasive technique utilized to
effectively extract FB's that have become lodged in the digestive tract
after being ingested.20 An unsuccessful or failed ER occurs when the
foreign body is not totally or partially removed with endoscopic inter-
vention, necessitating surgical intervention. When the lining of the
digestive tract becomes red and inflamed, this condition is known as
erythematous mucosa. An erosion is defined as an incomplete breach of
the epithelial covering with the loss of superficial epithelial layers of the
mucosa, whereas an ulcer is the loss of all epithelial cell layers, extending
through to the submucosa.21 A hole in the stomach, or esophagus, is
called a perforation. During the procedure, a transmural defect in the
gastrointestinal wall was directly visualized by endoscopy, leading to the
diagnosis.22 A bloody discharge was identified as blood-stained mucus
secretion from the removal site after the procedure. Small amounts of
bleeding after removal that stopped independently without needing
hemoclips, cautery, or epinephrine were classified as minor bleeding. A
mixed phenomenon was diagnosed when a patient had minor bleeding
and a bloody discharge.
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2.5. Timing of endoscopy

Children who had swallowed sharp objects, disc batteries, dysphagia,
or patients unable to control their secretions were all treated by emer-
gency endoscopy. ER was indicated in cases where there was no
advancement of FB on the radiograph within two days or when reas-
surance to caretakers failed (Fig. 2).

2.6. Pre-procedure preparation

At baseline, all patients were evaluated by a chief investigator who
specialized in pediatric therapeutic endoscopy. The conditions and
symptoms associated with the ingestion of a foreign body were recorded.
A comprehensive evaluation of symptoms and clinical examination were
performed on children with the assistance of their parents. Routinely, X-
rays of the neck, thorax, and abdomen were acquired in lateral and
anteroposterior orientations for all children in order to determine the
likely site of the FB lodgment (Fig. 3). Once the likely site was deter-
mined, the patients and their parents were briefed on the type of care, the
endoscopic technique, and potential problems. Patients were taken for
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endoscopies after providing sufficient informed consent.
2.7. Endoscopic procedures

2.7.1. Preparation
The children didn't eat or drink anything for at least 6 h before the

operation, with the exception of emergency procedures. All pediatric
upper GI endoscopies were performed by the chief investigator.

2.7.2. Machine
For infants older than two years, the majority of endoscopic proced-

ures were performed utilizing video endoscopes (OLYMPUS GIF-Q190;
Olympus, Tokyo, Japan). When dealing with children who were under
the age of two or weighed less than 10 kg, endoscopy was conducted
utilizing a pediatric video endoscope (OLYMPUS GIF-XP190; Olympus)
measuring 5.8 mm in diameter.

2.7.3. Anesthesia
The mode of anesthesia was decided depending on the patient's age,

level of cooperation, and the physician's comfort level. As a sedative,
midazolam (0.05–0.1 mg/kg IV, maximum single dose of 4 mg) was
administered parenterally, with or without ketamine (1 mg/kg I/V).
Further dosing was considered according to the patient's comfort level
and the maximum dose of the medications. General anesthesia was not
used on any patient due to the absence of an anesthetist and anesthetic
facility.

2.7.4. Procedure
The patient's oxygen saturation, pulse rate, blood pressure, and other

vital indicators were closely monitored during the entire procedure. It
was carried out in the lateral left position. Following the proper level of
sedation, a mouth-gag was used to introduce a flexible endoscope intra-
orally. After visualizing the foreign body and determining its size, shape,
Fig. 4. Endoscopic views: (a) Coin, (b) Button battery, (c) Key, (d) Finger ring (e) Ear
Metalic zipper puller, (l) Metalic washer.
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and edges, appropriate recovery devices were selected. Typically, forceps
such as rat-tooth, alligator, or biopsy forceps (FG47 L-1; Olympus) were
used for linear, sharp-pointed foreign items. Various instruments were
utilized to remove blunt or irregularly sharp-pointed foreign bodies,
including retrieval baskets (MTW Endoskopie, Wesel, Germany),
graspers (VDK-FG-23-180-A3), polypectomy snares (VDK-SD-18-160-20-
A1), and biopsy forceps (VDK-FB-18-160-O-P-B1). If the initial retrieval
device was unable to hold the foreign object, a different kind was
deployed. Occasionally, supplementary precautions were used to safe-
guard the gastrointestinal system while extracting sharp or pointed
foreign objects. These precautions included the use of a latex protection
hood (DIAGMED, Tirsk, England), an overtube, or a transparent hat
(Olympus). After the foreign bodies had been effectively extracted, a
subsequent endoscopy was performed to verify the absence of any re-
sidual foreign bodies and to ascertain that there were no injuries to the
UGI tract (Fig. 4).

2.8. Follow up

After the procedure, children were monitored closely by vital signs.
Following the procedure, the vital signs of the children were attentively
monitored. Long-term follow-up every month for 6 months, especially in
cases of BB ingestion.

2.9. Outcome

ER, whether successful or unsuccessful, were closely monitored.

2.10. Complications

Types of immediate adverse events, impaction time, and long-term
complications were recorded following the FBI. Complications related
to the procedure were also monitored.
ring(i) (f) Ear ring (ii), (g) Hijab pin, (h) Iron nail, (i) Talisman, (j) Hair clip, (k)



Table 1
Characteristics of Study population (n ¼ 97).

Age No. of patient (%)

<6 months 02 (2.1)
6–11 months 09 (9.3)
1–5 years 69 (71.1)
6–10 years 16 (16.5)
>10 years 01 (1.0)
Sex
Male 52 (53.6)
Female 45 (46.4)
Location of incident
Home 77 (79.4)
Public accommodation 7 (7.2)
Others 13 (13.4)
Type of visit
Walk-in 26 (26.8)
Referred 71 (73.2)

Fig. 5. Etiology of FBI.

Table 2
Distribution of foreign bodies by its characteristics (n ¼
97).

Types of FB No. (%)

Coin 65 (67.0)
Button battery 05 (5.2)
Key 04 (4.1)
Ear ring 04 (4.1)
Finger ring 03 (3.1)
Hijab pin 03 (3.1)
Jujube seed 02 (2.1)
Iron nail 02 (2.1)
Talisman 02 (2.1)
Hair clip 02 (2.1)
Metalic chain 01 (1.0)
Metalic zipper puller 01 (1.0)
Metalic locket 01 (1.0)
Metalic washer 01 (1.0)
Magnet of toy 01 (1.0)

Number of FB No. (%)

Solitary 96 (99.0)
Double 01 (1.0)

Morphology of FB No. (%)

Blunt 72 (74.3)
Sharp 18 (18.6)
Button battery 05 (5.1)
Food impaction 02 (2.0)

Size of FB (cm) No. (%)

3.0–3.9 81 (83.5)
4.0–4.9 10 (10.3)
5.0–5.9 05 (5.2)
�6 01 (1.0)

Location of FB No. (%)

Upper esophagus 12 (12.3)
Mid esophagus 03 (3.1)
Lower esophagus 01 (1.0)
Stomach 79 (81.5)
Duodenum 02 (2.1)

S. Mahmud et al. Gastroenterology & Endoscopy 2 (2024) 157–167
2.11. Data management and analysis

All the data regarding anatomical locations, number, type, size, and
shape of FB's, clinical profile, diagnosis, management, complications, and
outcome of FBI in children was collected from departmental registers
before and after the intervention. The data were presented as percentages
and numerical values. Statistical program SPSS (Statistical Package for
Social Science) of version 24.0 (IBM Co., Armonk, NY, USA). A P-value
was considered significant when it was less than or equal to 0.05.

3. Results

3.1. Patient characteristics

Among the 97 patients, they were presented at ages ranging from 3
months to 15 years, with a mean age of 2.9 � 4.9 years. A high (p ¼
<001) frequency (71.1 %) was observed in children aged between 1 and
5 years. The majority were male (53.6 %), with a male-to-female ratio of
1.1:1. (Table 1).

3.2. Etiology

The vast majority (p ¼ <001) of cases of FBI were unintentional,
accounting for 95 cases (97.9 %), while purposeful ingestion accounted
for only 2 cases (2.1 %) (Fig. 5).
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3.3. Characteristics of foreign body

Coin (67 %) was the most common (p ¼ <001) FB accidently swal-
lowed by children, followed by BB (5.2 %), key (4.1 %), ear ring (4.1 %),
finger ring (3.1 %), and hijab pin (3.1 %). Only one patient ingested two
coins at a time, whereas others had a single. Morphologically, the ma-
jority of the FB's were blunt (74.3 %), and others were sharp (18.6 %), BB
(5.1 %), and food impaction (2.0 %). The size of the foreign body varied
between 3 and 7 cm, with a commonlymeasured diameter between 3 and
3.9 cm. The different types of FB were lodged in different locations. Most
of the FB were stuck in the stomach (81.5 %), followed by the esophagus
(16.4 %), and the duodenum (2.1 %) (Table 2 and Fig. 6).
3.4. The distribution of FB types varies with age

Different types of FBI were more common in children less than 5 years
of age (82.5 %). Coins and blunt objects were the most common FB,
especially in patients 6 months to 10 years of age (mean 4.2 years). Sharp
objects were more common in children >6 years of age (mean 6.27
years). BB and food impaction were more common in 6 months to 5 years
of age (mean 1.37 years) (Fig. 7).
3.5. Clinical presentation

The principal presenting feature was dependent on the location of



Fig. 6. FB after removal: (a) Coin, (b) BB, (c) Key, (d) Finger ring, (e) Ear ring(i), (f) Ear ring (ii), (g) Hijab pin, (h) Iron nail, (i) Talisman, (j) Hair clip, (k) Metalic
zipper puller, (l) Metalic washer.

Fig. 7. The distribution of FB types varies with age.
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lodging. When a FB becomes lodged in the esophagus, it is symptom-free
in 56.2 % of cases (p ¼ 0.60), followed by crying at 12.5 %, feeding
refusal at 12.5 %, dysphagia at 12.5 %, and vomiting at 6.2 %. On the
other hand, the majority (p ¼ <001) of patients with FB trapped in the
163
stomach or duodenum did not exhibit any symptoms (93.8 %), with just a
small percentage experiencing abdominal pain (3.7 %) and hematemesis
(2.5 %) (Table 3).



Table-3
Clinical presentation after foreign body ingestion.

Clinical presentation Number (n) Percentage (%) p value

Esophagus 16 16.4
Asymptomatic 09 56.2 0.60
Crying 02 12.5
Feeding refusal 02 12.5
Dysphagia 02 12.5
Vomiting 01 6.2
Stomach & duodenum 81 83.6
Asymptomatic 76 93.8 <0.001
Abdominal pain 03 3.7
Hematemesis 02 2.5

Table-4
Outcome by endoscopic removal.

Endoscopic removal Number (n) Percentage (%) p value

Successful 96 99 <0.001
Unsuccessful 1 1
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3.6. Outcome by endoscopic removal

ER is successful in 99 % of cases (p ¼ <001), with only a 1 % failure
rate. A toddler arrived 48 h after ingesting a BB, an endoscopy was
abandoned midway, with the identification of esophageal perforation
(Table 4).

3.7. Timing of foreign body removal

Among the ingested foreign FB's, only 19 (19.6 %) were removed
within 24 h of ingestion, 8 (8.2 %) cases were removed between 24 and
48 h, and the remaining 70 (72.2 %) cases were removed after 48 h.
Approximately 80% of BB's and 77.8% of sharp objects were successfully
removed within 24-h of ingestion. However, blunt objects (98.6 %) and
food impaction (100 %) were successfully removed after 24 h of inges-
tion. (Fig. 8).

3.8. Types of immediate adverse events following foreign body ingestion

Erythema, erosion, bleeding, and ulceration were much more com-
mon in a sharp group than the blunt group (Fig. 9).
Fig. 8. Timing of FB rem
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3.9. Types of immediate adverse events according to impaction time

The rate of adverse events was significantly (p ¼ <0.001) correlated
with the duration of impaction (Fig. 10).

3.10. Types of procedural complications

About half of the patients did not encounter any complications (p ¼
0.31) such as mucosal tears, profuse bleeding, or perforation. In the case
of 23 (23.7 %) patients, we observed bloody discharge immediately after
the procedure, minor bleeding was present in 13 (13.4 %) patients, and
both were 9 (9.3 %) cases (Fig. 11).

3.11. Long term complications following FBI

There are no long-term complications in the majority (p¼<0.001) of
cases. Only 2 (2.1 %) cases developed esophageal stricture following BB
ingestion (Fig. 12).

4. Discussion

With timely endoscopic management, children with FBI or upper
gastrointestinal impaction can prevent serious consequences in the
emergency room. Due to fiber-optic scope accessibility and familiarity,
FBI endoscopic therapy has increased. An expert endoscopist can remove
most FBs safely and easily.24–26

The study found that 80 % of patients were younger than five years
old, with a mean age of 2.9 � 4.9 years. A similar mean age (3.25 � 4.7
years) was observed by Mazumder et al.9 in Bangladesh, with 76 % of
patients under 5 years old. Children were more likely to engage in
exploratory behaviors in this age bracket. A separate Bangladesh27 and
Italy28 study found mean ages of 5.1 and 4.0 years. Lack of therapeutic
equipment for younger children and sample bias may be to blame. Other
studies from Bangladesh (51.7 %)9 and Italy (56.6 %)28 had slightly
masculine gender distributions like ours (53.6 %).

Infants, toddlers, and preschoolers are more likely to accidently eat
foreign things29 Younger toddlers often use their mouths to explore ob-
jects within their reach, however older children tend to unintentionally
swallow nonedible objects while playing.25,26 In addition, poor swal-
lowing function, partially erupted teeth, parents' safety ignorance, and
inappropriate feeding can also cause accidental ingestion.30 Italian28

researchers found 98.3% of pediatric FBI's were unintentional, like in our
oval after ingestion.



Fig. 9. Types of adverse events following FBI.

Fig. 10. Types of adverse events according to impaction time.
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(97.9 %) study. The two babies were 3 and 4.6 months old. One had a
3-year-old brother and a 3.5-year-old sister. They put the coin and metal
washer in the victim's mouth.

The most prevalent FB's ingested by children were coins (67 %),
followed by BB's, keys, earrings, finger rings, hijab pins, and so on.
Similar results were found in the Bangladesh9 (65.2 %), India31 (90 %),
Jordan32 (58.7 %), and Chinese30 (57 %) studies. More than 2.5 cm of
coins can easily get caught in the stomach or esophagus. One taka coin in
Bangladesh is two to 3 cm wide; however, smaller children have prob-
lems holding two to five taka coins.33 Compared to other objects, coins
are more accessible to children and are found in more places throughout
the world. Its texture, color, and glaze are all appealing. Chinese coin
consumption is declining due to mobile payments.30 BBs are widely used
to power items like watches, remote controls, and toys. This is another
kid-friendly item. Bangladesh9 (6.9 %), India34 (5.1 %), China30 (6.3 %),
Italy28 (4.2 %), USA35 (6.8 %), and Jordan32 (3.2 %) found similar re-
sults, whereas Iran36 reported 41 % BB consumption. Increased use of
BBs in video games and other leisure products worldwide may be the
cause. The Indian subcontinent's ornamentation attracts children with
beautiful ear rings or finger rings. Many Muslim Bangladeshi ladies fix
their headscarves with hijab pins. Our analysis identified mostly blunt
spherical objects (74.3 %), including coins. Research from Bangladesh9
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(72.4 %) and India34 (31.9 %) also revealed comparable findings. Round,
blunt things that kids can easily swallow could be the major factor.

Typically, objects smaller than 2.5 cm in diameter and/or shorter
than 5 cm can pass through the digestive tract. Large or pointy foreign
items can lodge. Muscle spasms and constriction can trap small foreign
items in the esophagus.37 The esophagus was the most common site of FB
lodgment in India31,34 (70 % and 77 %), Korea22 (87 %), Jordan32 (71 %)
and Iran36 (71 %) studies. In one study from Bangladesh9 (79 %),
including ours (81 %), the stomach was the dominant site for FB
impaction. It may be the cause of over 80 % of FB reported after 24 h of
ingestion. In children aged 0–5 years (p¼<005), blunt objects like coins,
BBs, and food impacts were the most common FBs. China30 found similar
results with 0-3-year-olds. The average age of sharp object users was 6.27
years, matching Chowdhury et al.33 6.73 years. The availability and
nature of FBs may cause age-specific consumption. The clinical signs of
FB's vary depending on their location, with 44 % in the esophagus and 6
% in the stomach. The Italian28 study had similar results (50 % and 7 %).
Most of the cases of FBI were asymptomatic, as the child was unable to
express a feeling.

ER achieved a significant success rate of 99 % and a failure rate of 1
%. A child presented 48 h after eating a BB; an endoscopywas abandoned
midway, with the identification of esophageal perforation that required



Fig. 11. Types of procedural complications.

Fig. 12. Long term complications following FBI.
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surgical intervention. Korea22 (98.9 %), Jordan32 (90.5 %), and India34

(97 %), had similar results. New flexible fiber-optic endoscopic devices,
the availability of sophisticated therapeutic accessories, and early inter-
vention are key to success. The current guidelines recommend prompt ER
for esophageal foreign bodies, particularly sharp-pointed items and BBs,
but the optimal time for endoscopic removal remains uncertain.38–43 The
present study successfully removed 77.8 % of sharp items and 80 % of
BBs within 24 h of intake, while food impaction (100 %) and blunt items
(98.6 %) were removed after 24 h of ingestion. A separate Bangladesh9

study found that 34 % of foreign items were eliminated between 24 and
48 h and 55 % after 48 h. Significant children were reported after 48 h,
possibly because they were waiting for the condition to pass, seeking
local medical advice, undergoing repeated imaging to confirm the
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current position, delayed referral, or traveling from different regions of
the country.

Complications from the FBI rely on young age, sharp items, and the
extended duration of impaction.30,44 Reddening, erosion, bleeding, and
ulceration were more common in the sharp group compared to the blunt
group in this study. A study conducted in Korea22 and China30 found
similar outcomes. The incidence of perforation was higher when the
swallowed object was a BB, and the diagnosis was made after 8 h.44 A
single child in this study exhibited perforation after 48 h of ingesting a
BB. The incidence of side effects increased significantly as the period of
impaction grew longer. The findings were consistent throughout multiple
investigations.20,30,44,45 Both the American46 and Turkish47 trials found
that 41.2 % of people who ingested BB's developed esophageal stricture.
The outcomes were 40 % the same in our research. The creation of
strictures was mostly dependent on the impaction time, which ranged
from 14 to 16 h. The absence of fatalities is in line with the globally
reported low mortality rates observed in other FBI investigations.3

A recent study found a significant association between endoscopic
intervention and various factors, including the type of foreign body
(large-size blunt object, disk battery, food bolus, magnets, sharp-pointed
objects) and different clinical presentation (drooling, dysphagia, vomit-
ing, retrosternal pain, abdominal pain, hematemesis, food refusal or poor
feeding, and unexplained crying), which increased the probability of the
need for endoscopic intervention in children with FBI.48

Preventing foreign body ingestion in children is a top priority. Care-
givers should be trained on how to keep small children away from small
objects that could hurt them if ingested, including button/disc batteries,
small magnets, and other high-risk objects. This includes objects placed
in garbage cans that may be accessible to children.49

5. Conclusions

The FBI seems to be more common in children aged one to five. Most
were unintended, and they were hospitalized after 48 h. The FBI was
most common in the stomach, especially with coins. Most children had
no symptoms. A high suspicion and thorough radiological screening
allow prompt intervention. Long-term impaction, sharp objects, and BBs
cause devastating effects. ER is safe and effective for upper gastrointes-
tinal foreign bodies. Public and healthcare awareness efforts are critical
for preventing, diagnosing, managing, and improving the outcomes of
the FBI.



S. Mahmud et al. Gastroenterology & Endoscopy 2 (2024) 157–167
Funding

The study is self-funded by the authors.

CRediT authorship contribution statement

Salahuddin Mahmud:Writing – review& editing, Writing – original
draft, Supervision, Methodology, Investigation, Formal analysis, Data
curation, Conceptualization. Madhabi Baidya: Supervision, Methodol-
ogy, Data curation. Rafia Rashid: Supervision, Methodology, Data
curation. Farhana Tasneem: Formal analysis, Conceptualization.
Ahmed Rashidul Hasan: Validation, Project administration, Method-
ology, Investigation, Formal analysis, Data curation, Conceptualization.
Tanzila Farhana: Writing – review & editing, Project administration,
Methodology, Investigation, Formal analysis, Data curation, Conceptu-
alization. Md Jahangir Alam: Writing – review & editing, Supervision,
Software, Methodology. Syed Shafi Ahmed:Writing – review & editing,
Visualization, Supervision, Project administration, Methodology,
Conceptualization.

Declaration of competing interest

All listed authors have read and approved the manuscript as sub-
mitted, and we do not have any conflicts of interest to declare.

References

1. Webb WA. Management of foreign bodies of the upper gastrointestinal tract: update.
Gastrointest Endosc. 1995;41:39–51.

2. Smith MT, Wong RK. Foreign bodies. Gastrointest Endosc Clin N Am. 2007;17:
361–382.

3. Chen MK, Beierle EA. Gastrointestinal foreign bodies. Pediatr Ann. 2001;30(12):
736–742.

4. Dahshan A. Management of ingested foreign bodies in children. J Oklahoma State
Med Assoc. 2001;94(6):183–186.

5. Wu W, Lv Z, Xu W, Liu J, Sheng Q. An analysis of foreign body ingestion treatment
below the pylorus in children. Medicine. 2017;96:e8095 ([CrossRef] [PubMed]).

6. Panieri E, Bass DH. The management of ingested foreign bodies in children-a review
of 663 cases. Eur J Emerg Med. 1995;2:83–87 ([CrossRef]).

7. Dutta S, Barzin A. Multiple magnet ingestion as a source of severe gastrointestinal
complications requiring surgical intervention. Arch Pediatr Adolesc Med. 2008;162:
123–125 ([CrossRef] [PubMed]).

8. Arana A, Hauser B, Hachimi Idrissi S, et al. Management of ingested foreign bodies in
childhood and review of the literature. Eur J Pediatr. 2001;160(8):468–472.

9. Mazumder MW, Tasmeen R, Begum F, et al. Endoscopic removal of ingested foreign
body in children: experience of a tertiary care hospital of Bangladesh. Gastroenterol
Hepatol: Open access. 2023;14(5):135–137.

10. Wyllie R. Foreign bodies in the gastrointestinal tract. Curr Opin Pediatr. 2006;18:
563–564 ([CrossRef]).

11. Uyemura MC. Foreign body ingestion in children. Am Fam Physician. 2005;72:
287–291.

12. Moammar H, Al-Edreesi M, Abdi R. Sonographic diagnosis of gastric-outlet foreign
body: case report and review of literature. J. Fam. Community Med. 2009;16:33–36.

13. Tokar B, Cevik AA, Ilhan H. Ingested gastrointestinal foreign bodies: Predisposing
factors for complications in children having surgical or endoscopic removal. Pediatr
Surg Int. 2007;23:135–139 ([CrossRef]).

14. Simic MA, Budakov BM. Fatal upper esophageal hemorrhage caused by a previously
ingested chicken bone: case report. Am J Forensic Med Pathol. 1998;19(2):166–168.

15. Eisen GM, Baron TH, Dominitz JA, et al. Guideline for the management of ingested
foreign bodies. Gastrointest Endosc. 2002;55(7):802–806.

16. Shivakumar AM, Naik AS, Prashanth KB, et al. Foreign body in upper digestive tract.
Indian J Otolaryngol Head Neck Surg. 2006;58(1):63–68.

17. Nandi P, Ong GB. Foreign body in the oesophagus: review of 2394 cases. Br J Surg.
1978;65(1):5–9.

18. Isa HM, Aldoseri SA, Abduljabbar AS, Alsulaiti KA. Accidental ingestion of foreign
bodies/harmful materials in children from Bahrain: a retrospective cohort study.
World J Clin Pediatr. 2023;12(4):205–219.

19. Das SS, Krishnan S, Mandhane N, Shalak H. Intentional Ingestion of foreign bodies: a
Physicians agony. Cureus. 2023;15(4):e37677.
167
20. Feuerstein JD. Endoscopic foreign body removal. Am Coll Gastroenterol. 2019;1:1.
21. Fourie J, Boy SC. Oral mucosal ulceration - a clinician's guide to diagnosis and

treatment. SADJ. 2016;71(10):500–508.
22. Yoo DR, Im CB, Jun BG, et al. Clinical outcomes of endoscopic removal of foreign

bodies from the upper gastrointestinal tract. BMC Gastroenterol. 2021;21:285.
23. Khorana J, Tantivit Y, Phiuphong C, Pattapong S, Sripan S. Foreign body ingestion in

pediatrics: distribution, management and complications. Medicina. 2019;55:686.
24. Magalh~aes-Costa P, Carvalho L, Rodrigues JP, et al. Endoscopic management of

foreign bodies in the upper gastrointestinal tract: an evidence-based review article.
GE Port J Gastroenterol. 2016;23:142–152. https://doi.org/10.1016/
j.jpge.2015.09.002.

25. Wright CC, Closson FT. Updates in pediatric gastrointestinal foreign bodies. Pediatr
Clin. 2013;60:1221–1239.

26. Kramer RE, Lerner DG, Lin T, et al. Management of ingested foreign bodies in
children: a clinical report of the NASPGHAN Endoscopy Committee. Pediatr
Gastroenterol Nutr. 2015;60:562–574.

27. Alam MR, Mahmud S, Ali MY, Hasanuzzaman M. Foreign body ingestion in children:
our experience in a tertiary care hospital in Bangladesh. IOSR-JDMS. 2022;21(3):
28–31.

28. Gatto A, Capossela L, Ferretti S, et al. Foreign body ingestion in children:
Epiodemiological, clinical features and outcome in a third level emergency
department. Children. 2021;8:1182.

29. Hachimi-Idrissi S, Corne L, Vandenplas Y. Management of ingested foreign bodies in
childhood: our experience and review of the literature. Eur J Emerg Med. 1998;5:
319–323.

30. Xu G, Chen YC, Chen J, Jia DS, Wu ZB, Li L. Management of esophageal foreign
bodies in children: a 10 year retrospective analysis from a tertiary care centre. BMC
Emerg Med. 2022;22:166.

31. Balekuduru AB, Shetty B, Dutta A, Subbaraj SB. Profile of foreign body ingestion and
outcomes of endoscopic management in pediatric population. J Dig Endosc. 2017;8:
17–23.

32. Altamimi E, Yusef D, Rawabdeh N. Endoscopic management of foreign body
ingestion in children. Gastroenterol Rev. 2020;15(4):349–353.

33. Chowdhury TK, Sadab D, Sajid MM, Farooq AA. Foreign body ingestion by children:
an analysis of age and types at a tertiary hospital in Bangladesh. Asian J Med Res.
2020;6(2):299–304.

34. Sude NS, Karanam VPK. Endoscopic retrieval of ingested foreign bodies: a single
surgeon experience. Cureus. 2021;13(11):e19293.

35. Orsagh-yentis D, Mc Adams RJ, Roberts KJ, et al. Foreign-Body ingestion of young
children treated in US emergency department 1995–2015. Pediatrics. 2019;143(5):
e20181988.

36. Zafari SA, Khalesi M, Partovi S, Kiani MA, Ahanchian H, Kianifar HR. Ingested
foreign bodies removed by Lexible endoscopy in pediatric patients: a 10-year
retrospective study. Iranian J Otorhinolaryngology. 2014;26(3):175–179.

37. Adhikari P, Shrestha BL, Baskota DK, et al. Accidental foreign body ingestion:
analysis of 163 cases”. Int Arch Otorhinolaryngol. 2007;11(3):267–270.

38. Geng C, Li X, Luo R, Cai L, Lei X, Wang C. Endoscopic management of foreign bodies
in the upper gastrointestinal tract: a retrospective study of 1294 cases. Scand J
Gastroenterol. 2017;52:1286–1291.

39. Hong KH, Kim YJ, Kim JH, Chun SW, Kim HM, Cho JH. Risk factors for complications
associated with upper gastrointestinal foreign bodies. World J Gastroenterol. 2015;21:
8125–8131.

40. Sung SH, Jeon SW, Son HS, et al. Factors pre- dictive of risk for complications in
patients with oesophageal foreign bodies. Dig Liver Dis. 2011;43:632–635.

41. Jung SH, Paik CN, Lee KM, et al. Risk factors predicting the development of
complication after foreign body inges- tion. Korean J Gastrointest Endosc. 2009;38:
199–204.

42. Lee HJ, Kim HS, Jeon J, et al. Endoscopic foreign body removal in the upper
gastrointestinal tract: risk factors predicting conversion to surgery. Surg Endosc.
2016;30:106–113.

43. Wu WT, Chiu CT, Kuo CJ, et al. Endoscopic man- agement of suspected esophageal
foreign body in adults. Dis Esophagus. 2011;24:131–137.

44. Romero BM, Bravo SV, Arriaga GH, et al. Factors associated with complications of
foreign body ingestion and/or aspiration in children from a Peruvian hospital.
Heliyon. 2023:e13450.

45. Shafiq S, Devarbhavi H, Balaji G, Patil M. Button battery ingestion in children:
experience from a tertiary center on 56 patients. Indian J Gastroenterol. 2021;40(5):
463–469.

46. Bulna A, Fifi AC. Endoscopic evaluation for stricture formation post button battery
ingestion. Pediatr Rep. 2021;13:511–519.

47. Dorterler ME. Clinical profile and outcome of esophageal button battery ingestion in
children: an 8 years retrospective case series. Emer Med Int. 2019;3752645:1–7.

48. Mantegazzaa C, Ferraro S, Biganzoli D, et al. Foreign body ingestion in children:
definition of a nomogram to predict surgical or endoscopic intervention. Dig Liver Dis.
2024;56:312–321.

49. Conners GP. Pediatric foreign body ingestion: complications and patient and foreign
body factor. Sci. 2022;4(20):1–11.

http://refhub.elsevier.com/S2949-7523(24)00023-2/sref1
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref1
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref1
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref2
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref2
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref2
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref3
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref3
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref3
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref4
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref4
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref4
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref5
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref5
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref6
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref6
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref6
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref7
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref7
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref7
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref7
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref8
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref8
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref8
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref9
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref9
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref9
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref9
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref10
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref10
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref10
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref11
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref11
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref11
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref12
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref12
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref12
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref13
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref13
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref13
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref13
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref14
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref14
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref14
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref15
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref15
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref15
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref16
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref16
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref16
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref17
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref17
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref17
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref18
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref18
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref18
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref18
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref19
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref19
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref20
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref21
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref21
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref21
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref22
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref22
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref23
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref23
https://doi.org/10.1016/j.jpge.2015.09.002
https://doi.org/10.1016/j.jpge.2015.09.002
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref25
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref25
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref25
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref26
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref26
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref26
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref26
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref27
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref27
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref27
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref27
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref28
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref28
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref28
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref29
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref29
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref29
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref29
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref30
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref30
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref30
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref31
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref31
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref31
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref31
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref32
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref32
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref32
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref33
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref33
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref33
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref33
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref34
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref34
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref35
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref35
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref35
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref35
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref36
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref36
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref36
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref36
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref37
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref37
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref37
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref38
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref38
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref38
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref38
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref39
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref39
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref39
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref39
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref40
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref40
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref40
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref41
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref41
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref41
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref41
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref42
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref42
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref42
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref42
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref43
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref43
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref43
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref44
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref44
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref44
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref45
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref45
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref45
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref45
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref46
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref46
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref46
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref47
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref47
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref47
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref48
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref48
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref48
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref48
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref49
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref49
http://refhub.elsevier.com/S2949-7523(24)00023-2/sref49

	Endoscopic management of ingested foreign bodies in children: A tertiary center experience in Bangladesh
	1. Introduction
	2. Methods
	2.1. Patients
	2.2. Ethical review committee (ERC) approval
	2.3. Inclusion and exclusion criteria
	2.4. Operational definitions
	2.5. Timing of endoscopy
	2.6. Pre-procedure preparation
	2.7. Endoscopic procedures
	2.7.1. Preparation
	2.7.2. Machine
	2.7.3. Anesthesia
	2.7.4. Procedure

	2.8. Follow up
	2.9. Outcome
	2.10. Complications
	2.11. Data management and analysis

	3. Results
	3.1. Patient characteristics
	3.2. Etiology
	3.3. Characteristics of foreign body
	3.4. The distribution of FB types varies with age
	3.5. Clinical presentation
	3.6. Outcome by endoscopic removal
	3.7. Timing of foreign body removal
	3.8. Types of immediate adverse events following foreign body ingestion
	3.9. Types of immediate adverse events according to impaction time
	3.10. Types of procedural complications
	3.11. Long term complications following FBI

	4. Discussion
	5. Conclusions
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	References


