ORIGINAL ARTICLE

What Do Saudi Children Ingest?

A 10-Year Retrospective Analysis of Ingested Foreign Bodies From a Tertiary
Care Center

Ahmed H. Ibrahim, MD,* Abdurahman Andijani, MD,* Muhammed Abdulshakour, MD,* Sulwan Algain, MDD, *
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Objectives: Few studies investigated the correlation between foreign body
(FB) ingestion and occurrence of complications. The local literature is lim-
ited to case reports and small case series on esophageal FBs. We conducted
this study to identify the high-risk factors predisposing to complications
among Saudi children ingesting FBs.

Methods: The medical records of 436 children (boys, 59.6%; mean age,
4.4 + 2.7 years) presenting to the emergency department (ED) between
2007 and 2016 were retrospectively reviewed. Relative risk analysis of clin-
ical variables was performed between 2 groups: The first group constituted
children without FB-related complications (n = 389), and the second group
included those with major complications (n = 14). Major complication was
defined as any event associated with significant morbidity such as esoph-
ageal stricture, esophageal perforation, esophageal fistula, and intestinal
perforation or fistula formation.

Results: Most of the 436 cases presented between ages 2 and 4 years
(35.1%). Coin was the most commonly ingested FB (22.9%) followed by
button battery (19.5%). Most of the ingested FBs passed spontaneously
without intervention (69%). Upper endoscopy was performed in 121 cases
(27.7%). By multivariate analysis, the variables that were significantly as-
sociated with major complications included the following: very young age
group (0-2 years; odds ratio [OR], 11.5), button battery (OR, 4), FB
impacted at upper esophagus (OR, 8.7), and longer time duration to
visit the ED (OR, 14.7).

Conclusion: Button battery impaction at upper esophagus in very young
children and delayed presentation to the ED were the most significant risk
factors of FB-related complications.
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oreign body (FB) ingestion is a common emergency case in pe-
diatric gastroenterology. Fortunately, 80% to 90% of the
ingested FBs pass spontaneously down the gastrointestinal tract
(GIT), and the mortality associated with FB ingestion is <1%.'
The remaining 10% to 20% require endoscopic intervention, and
1% requires surgical removal.! The morbidity from FB ingestions
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depends on several factors: the type of FB ingested, duration
since ingestion, and the site of impaction along the GIT.”> The
reported morbidities included the following: bleeding, ulceration,
esophageal or GIT perforation, mediastinitis, peritonitis, abscess,
or fistula formation.?

Several types of ingested FBs that varied according to the
culture and feeding habits of the population studied had been re-
ported; however, coins constitute the most commonly ingested
FBs worldwide. Previously published reports on FB ingestions
have focused on certain epidemiologic features of FB ingestions
like demographics, site of impaction, type of the swallowed FB,
and methods of intervention.>™ Few studies investigated the cor-
relation between FBs and occurrence of complications.'®'? The
local literature is limited to case reports'> and small case series
on esophageal FBs.'*

Several questions related to FB ingestions in Saudi Arabia remain
to be answered: What do Saudi children ingest? What are the epidemi-
ologic features and clinical profile of FB ingestions? How frequent in-
tervention is needed to retrieve FBs in GIT? What is the fate of FBs in
GIT? These unanswered questions prompted us to conduct this large
study over a 10-year period. Furthermore, we investigated the high-
risk factors predisposing to complications in an attempt to identify
opportunities to prevent or improve prognosis of FB ingestion.

METHODS

Study Setting and Design

The study was a retrospective hospital-based study that was
conducted in the Children's Specialized Hospital at King Fahad
Medical City, a tertiary care center in Riyadh, the capital city of
Saudi Arabia, over the period from 2007 to 2016.

Study Population

We searched the hospital's picture archiving and communica-
tion system using “foreign body,” “coin,” battery,” “hair clip,” or
“nail” in pediatric age group as key words, during the period from
2007 to end of June 2016. Children between the first day of life
and 14 years of age who presented to the pediatric emergency de-
partment (ED) with a history of ingested FB, witnessed by one of
the family members, and/or visualized in the esophagus or GIT on
a plain x-ray were included. We excluded cases with FBs inhaled into
the chest, FBs present in other sites other than the GIT, and suspected
cases of FB ingestion when imaging and/or endoscopy revealed no
evidence of FB in GIT and parents do not observe FB in stool.

Data Collection

The following data were retrospectively recorded from
hospital electronic medical records and endoscopy reports of
the included study subjects: age, sex, type and location of FB,
time taken by parents to visit ED, duration of impaction,
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underlying gastrointestinal (GI) pathology, details of method of
intervention, endoscopic findings, and complications. All pa-
tients who were reassured and discharged from pediatric ED
without intervention were contacted by telephone to ensure
spontaneous passage and detect any complication.

Hospital Protocol in Management of Ingested FBs

All children who present to the ED at King Fahad Medical
City with a witnessed or suspected FB ingestion undergo plain
anteroposterior and lateral view x-rays of the neck, chest, and ab-
domen. The indication and timing of endoscopic removal in our
hospital depend on the type and location of FB and clinical condi-
tion of the child. We have adopted a protocol of “wait and see” be-
fore considering endoscopic removal if a blunt object (<2 cm wide
and <5 cm long) was in the stomach (up to 2 weeks), if a coin is
impacted in distal esophagus in an asymptomatic child (up to
18-24 hours), and if a button battery in the stomach fails to
move distally after more 24 hours. We have considered emer-
gent endoscopy (as soon as operating room is available) if there
is a button battery or sharp object impacted in the esophagus.
We have done urgent endoscopy (after a minimum of 6-hour
fasting) in a symptomatic child with blunt object (or food bo-
lus) impacted in the esophagus, a sharp or long pointed FB in
the stomach or duodenum, and if 22 magnets ingested and at
least 1 is in the stomach or duodenum. All children with blunt
FBs located in the small or large bowel at the time of presenta-
tion are reassured that they will pass spontaneously. The par-
ents are instructed before leaving ED to closely inspect stool
for FB and to come back to ED if the child develops GI symp-
toms. During this observation period, we monitor the FB in
GIT via serial x-rays (every 3—4 days); failure of the FB to
move distally as evident on serial x-rays or development of
GI symptoms is a reason for surgical consultation.

Intervention

Flexible upper endoscopy (Olympus company) performed
by pediatric gastroenterologists is the mainstay method of inter-
vention in our hospital for retrieval of FB in GIT. At our center,
pediatric otolaryngologists first try retrieval of an FB (using rigid
esophagoscope) impacted at supraclavicular level as shown on
chest x-ray (located just below upper esophageal sphincter
[UES]), and anesthetists first try to remove an FB impacted at

UES with the tip of FB projecting above the UES using
McGill forceps.

Endoscopic removal in our center is performed under general
anesthesia in the operating room with a protected airway. The ac-
cessories that we use to remove the foreign bodies include grasp-
ing forceps, rat tooth forceps, tripod forceps, retrieval basket, Roth
net, and snares. We used to ask for pediatric surgeon backup in
difficult cases and when there is a significant period elapsed be-
tween FB impaction in the esophagus and endoscopic interven-
tion. After removal of FB, we routinely inspect the site of
impaction and take biopsies if the esophageal mucosa looks ab-
normal. Postoperatively, we request chest and neck x-ray for diffi-
cult or failed cases and cases with complications. Patients with no
complications were mostly discharged within 24 hours, whereas
difficult cases associated with significant esophageal injury were
observed for up to 3 to 5 days before discharge.

Definitions

—Complications: A major complication of FB ingestion was de-
fined as any event associated with significant morbidity such as
esophageal stricture, esophageal perforation, esophageal fis-
tula, aspiration pneumonia, intestinal perforation, enteric fistula
formation, and peritonitis. A minor complication was defined
as a local injury at the site of FB impaction such as erosion
and ulcer.

—The anatomic locations for esophageal FB impaction: For
describing the site of FB impaction in the esophagus, radio-
logically the esophagus was divided into proximal (cervical
to T2 level), mid (T3-T6), and lower (T7 to thoracolumbar
junction) esophagus.

Statistical Analysis

All categorical variables, including sex, age, FB type, sign
and symptoms of FB, and others, were presented as numbers
and percentages. The clinical data of the 3 groups were evaluated.
One group consisted of children who did not have complications
from FBs ingestion, another group included those with major
complications, and a third group constituted patients with minor
complications. The relative risk analysis was performed for the
risk factors. We used the 2 or Fisher exact test to determine the
significant relationship among categorical variables. Multiple
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logistic regression was performed to determine the significant
predictors/risk factors associated with complications. Statistical
significance was indicated at a P value of <0.05. All data were en-
tered and analyzed through statistical package SPSS version 22.

RESULTS

General Characteristics

A total of 436 cases of GIT FBs were identified during the
study period (boys, 260 [59.6%]). The mean age was 4.4 +
2.7 years. We divided the age at presentation into 5 categories:
Most patients were between 2 and 4 years of age (35.1%),
followed by the 0- to 2-year (24.3%) and the 4- to 6-year age
groups (22.5). Coin was the most commonly ingested FB among
Saudi children (22.9%), followed by battery (19.5%), nail
(14.2%), and hair pin (5%). Other metallic FBs and uncategorized
FB (eg, bone, SIM card, plastic, and others) contributed to 14.9%
and 23.4%, respectively. Figure 1 shows the frequency and type of
FB ingested stratified according to age; button battery was the
most frequent FB ingested among young children (<4 years),
and coin was more frequent among older children (Table 1).

Location of FB Impaction

Most of the FBs were located in the stomach (31.4%) at first
presentation to the ED, followed by the esophagus (25.6%) and
small bowel/colon (18.4%). In the remaining 24.6% of the cases,
the location of the FB could not be definitely identified neither by
imaging nor by endoscopy. The esophageal FBs (n = 112) were
largely impacted at the upper esophagus (63.4%), lower esopha-
gus (25.9%), and middle esophagus (10.7%).

Clinical Presentation

Most patients were asymptomatic (332 [76.1%]). The symp-
tomatic patients (n = 104 [23.9%]) largely manifested esophageal-
related symptoms and respiratory symptoms (Table 1). The data
on the time taken for parents to seek medical advice at our ED
were available for 175 patients only (40%). Of 175 patients, 111
presented within 12 hours from ingestion (63.4%), 12 (7%) pre-
sented within 12 to 24 hours, and the remaining 30% presented
after 24 hours.

Intervention and Outcome

Most of the ingested FBs passed spontaneously without in-
tervention (n = 300 [69%]). Upper endoscopy was performed in
121 cases (27.7%). Successful FB removal was accomplished in
119 cases (98.3%). Two FBs (button battery and stone impacted
at the upper esophagus) could not be removed endoscopically.
Both patients needed ENT and surgical intervention, respectively.
Six cases (1.4%) required surgical intervention (magnets in 2
cases, metallic FBs in 2 cases, button battery in 1, and hair pin
in 1), 4 FBs were removed by an anesthetist using McGill forceps,
and 5 cases needed ENT assistance. Thirty-eight coins of 100
were trapped in the esophagus and needed endoscopic removal
(38%), whereas the remaining 62% passed spontaneously. Major
complications occurred in 14 cases (3.2%; Table 2). None of these
complications were related to the intervention used. Minor com-
plications occurred in 31 cases (7.1%): 14 were due to button bat-
teries, 2, metallic FB; 6, coins; 4, hair pin; 1, nail; 2, food bolus;
and 1, unspecified FB. There was no morbidity associated with
the endoscopic procedures. There was no mortality associated
with FBs ingestion in our center over the past 10 years.
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TABLE 1. Demographic and Clinical Characteristics of the 436
FB Cases

Variables No. (%)
Age group, y
0-2 106 (24.3)
2-4 153 (35.1)
4-6 98 (22.5)
6-8 42 (9.6)
>8 37 (8.5)
Sex
Male 260 (59.6)
Female 176 (40.4)
Type of FB
Coin 100 (22.9)
Battery 100 (22.9)
Metallic FB 65 (14.9)
Nail 62 (14.2)
Hair pin 22 (5.0)
Food bolus 12 (2.3)
Others 90 (20.6)
Site of the Ingested FB
Upper esophagus 71 (16.3)
Middle esophagus 12 (2.8)
Lower esophagus 29 (6.7)
Stomach 137 (31.4)
Small Intestine/colon 80 (18.4)
Unidentified FB 107 (24.6)
Symptomatic 104 (23.9)
Asymptomatic 332 (76.1)
Vomiting 51(11.7)
Drooling 27(6.2)
Dysphagia/chocking 33(7.6)
Abdominal pain 18 (4.1)
Respiratory symptoms (chest pain, SOB, cough) 28 (6.4)
Duration of FB ingestion until visiting the ED, h
0-12 111 (25.5)
12-24 12 (2.8)
>24 52 (11.9)
Unknown 261 (59.9)
Duration from ER visit until endoscopic removal
(total 121 endoscopy procedures), h
0-6 32 (26.5)
6-12 40 (33)
12-24 19 (15.7)
>24 5(4.1)
Data not available 25 (20.6)
Treatment method
Spontaneous passage 300 (69)
Endoscopy 121 (27.7)
Pediatric surgery 6(1.3)
ENT surgeon 5(1.1)
Anesthetist by McGill forceps 4(0.9)
Major complications 14 (3.2)
Minor complications 31(7.1)
No complications 389 (89.7)

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 2. Details of the FB Cases Associated With Major Complications

Time to Site of Intervention
Cases Age,y Sex Typeof FB  VisitED, h Impaction Clinical Presentation Major Complication Required
1 0.4 F Battery >24 Upper esophagus ~ Vomiting, drooling TEEF, esophageal Endoscopy
stricture
2 1 F Battery 12-24 Upper esophagus  Fever, vomiting TEEF, bilateral Surgery
vocal folds palsy
3 1 M Battery >24 Upper esophagus ~ Vomiting, dysphagia, Esophageal stricture Endoscopy
4 2 F Battery 0-12 Upper esophagus ~ Vomiting, drooling Esophageal stricture Endoscopy
5 6 F Battery 1224 Lower esophagus  Dysphagia Esophageal stricture Endoscopy
6 1 F Magnets >24 Small intestine Vomiting, abdominal Perforation, Surgery
pain, and distension enterocolonic
fistula, bowel
resection
7 5 F Magnets >24 Small intestine Mild abdominal pain Perforation, Surgery
gastroenteric fistula,
bowel resection
8 1 M Hair Pin >24 Small intestine Vomiting Bowel perforation Surgery
9 1 F Bone 12-24 Upper esophagus  bloody vomiting Laceration at ENT
UES, aspiration
pneumonia needing
ventilation
10 1 F Metallic clip >24 Ascending colon  Vomiting, irritable Colonic perforation Surgery
11 1 M Metallic FB 1224 Upper esophagus ~ Cough and SOB TEF Endoscopy
12 1 F  Metallic earring 0-12 Stomach Data not available Lacerating injuries Endoscopy
at antrum,
duodenum, and
esophagus
13 10 F  Metallic earring >24 Upper esophagus ~ Vomiting Esophageal perforation ~ Endoscopy
14 11 M Metallic FB >24 Descending colon  Vomiting, abdominal pain Perforation in colon Surgery

splenic flexure—
appendectomy

TEF indicates tracheoesophageal fistula.

Associated Underlying Gl Pathology

Fifteen patients had underlying esophageal pathology (3.5%)
that predisposed to FB impaction; these included 12 patients with
eosinophilic esophagitis (EOE; FB was food bolus in 9 cases, glass
piece, hair pin, and coin, 1 each) and 3 patients with postesophageal
atresia repair and anastomotic stricture (FB was food bolus in all).
The characteristic endoscopic appearance of the esophageal mu-
cosa in EOE cases prompted the endoscopist to obtain biopsies to
confirm the diagnosis (15 eosinophils/high-power field, at different
levels of the esophagus).

Risk Factors Associated With Complications

By multivariate analysis, the variables that were significantly
associated with major complications included the following: very
young age group (02 years; odds ratio [OR], 11.5; P <0.0001),
button battery (OR, 4; P = 0.005), FB impacted at the upper
esophagus (OR, 8.7; P <0.001), and longer time duration to visit
ED (OR, 14.7; P < 0.001). Among mucosal injury, ulcer was the
only risk factor of complication (Table 3). These variables were
also significantly associated with minor complications (Table 4).

DISCUSSION
Our report indicates that FB ingestion is a common health
problem among Saudi children. Our data show many similarities
to data from different countries throughout the world: slight male
predominance, most patients were young (60% <4 years), most

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.

ingested coins (23%), and most ingested FBs passed spontaneously
(69%). Other important finding was the significant association
between button battery impaction at the upper esophagus in very
young children and development of major complications.

Endoscopy has been the mainstay of intervention for FB re-
trieval in our center and proved its effectiveness and safety. We re-
ported a 98.3% success rate of endoscopic removal of FBs, which
is higher than the success rate in several previous reports that
scored 85% to 92% success rate.%”1” There was no morbidity or
mortality associated with the endoscopic retrieval of FBs in our
center over the past 10 years in contrast to 5% complication rate
related to endoscopic procedures reported by others.'> The rate
of major complications related to FB ingestion in our study cohort
(3.2%) is very low as compared with 5.7% to 10% complication
rate reported previously."'®!” We have used to do all therapeutic
endoscopic procedures under general anesthesia, which might
have helped to relax the UES and made the removal of large ob-
jects easy. In addition, most FBs in our cohort were retrieved
within the first 12 hours after presenting to the ED (30% within
the first 6 hours), and only 7% of FBs were removed after
24 hours, which facilitated the removal of FBs before minor or
major complications occur.

Previous reports showed that morbidity from FB ingestions
depends on 3 main factors: the type of FB ingested, duration since
ingestion, and the site of impaction along the GIT."™'' Our study
confirmed that these 3 factors are very important in the decision-
making process when an FB is encountered in the GIT. We have
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TABLE 3. Correlation Between Foreign Bodies and Occurrence of Major Complications

Major No
Complications Complications
Variable (n=16) (n =389) OR (95% CI)
Sex
Male 4 (25.0%) 237 (60.9%) 0.21 (0.068-0.675)
Female 12 (75.0%) 152 (9.1%)
Age group, y
0-2 12 (75.0%) 80 (20.6%) 11.59 (3.64-36.89)
2-4 0 (0.0%) 140 (36.0%) 0.06 (0.003-0.935)
4-6 2 (12.5%) 95 (24.4%) 0.44 (0.099-1.981)
68 0 (0.0%) 40 (10.3%) 0.27 (0.016-4.638)
>8 2 (12.5%) 34 (8.7%) 1.49 (0.325-6.839)
Type of FB
Battery 7 (43.8%) 64 (16.5%) 3.95(1.419-10.991)
Coin 0 (0.0%) 95 (24.4%) 0.1 (0.006-1.63)
Nail 0 (0.0%) 61 (15.7%) 0.17 (0.01-2.842)
Hair pin 1 (6.3%) 17 (4.4%) 1.46 (0.182-11.698)
Metallic 5(31.3%) 57 (14.7%) 2.65 (0.887-7.905)
FB 3 (18.8%) 95 (24.4%) 0.71 (0.199-2.56)
Others
Site of the ingested FB at presentation
Upper esophagus 9 (56.3%) 50 (12.9%) 8.72 (3.108-24.452)
Middle esophagus 0 (0.0%) 8 (2.1%) 1.49 (0.082-27.065)
Lower esophagus 1 (6.3%) 23 (5.9%) 1.06 (0.134-8.388)
Stomach 1 (6.3%) 127 (32.6%) 0.14 (0.018-1.053)
Small intestine 4 (25.0%) 110 (28.3%) 0.85(0.267-2.678)
Colon/rectum 1 (6.3%) 71 (18.3%) 0.3 (0.039-2.298)
Duration of FB ingestion until visiting the ED, h
0-12 3 (18.8%) 94 (24.2%) 0.72 (0.202-2.596)
12-24 3 (18.8%) 6 (1.5%) 14.73 (3.313-65.499)
>24 8 (50.0%) 36 (9.3%) 9.81 (3.472-27.694)

CI indicates confidence interval.

shown that button battery impacted at the upper esophagus in very
young children carries very high risk for development of major and
minor complications. Furthermore, a delay in removing a high-risk
FB from GIT increases the risk of complications. Not witnessing
FB ingestion by parents is an important reason for delay in seeking
medical advice.'* Therefore, physicians should have low threshold
to consider FB ingestion in the differential diagnosis of unexplained
wheezing, stridor, or dysphagia in young children presenting to
the ED.

There is agreement among authorities that emergent removal
of FB is mandatory for an FB impacted in the esophagus in a
symptomatic child and for button battery in the esophagus even
if asymptomatic.> Of 14 cases with major complications in our
study cohort, the esophagus was the site of FB impaction in 8
cases (57%, 5 were button battery and 3 were sharp objects),
which reinforces the recommendation of emergent removal of but-
ton battery or sharp objects trapped in the esophagus. Although
most cases of button battery ingestion end uneventfully (batteries
<12-14 mm in diameter almost never lodge in the esophagus of
young children), button batteries that get impacted in the esopha-
gus can result in serious complications within few hours of impac-
tion and even death via direct currant injury and corrosive
chemical material leaking out of the battery.'® Button batteries

€1048

greater than 20 mm in diameter were the ones responsible for
almost all of the severe button-related injuries previously re-
ported.'®!° These data suggest that manufacturers should produce
smaller batteries in place of the large batteries to avoid most of
these complications.

Guidelines from gastroenterology authorities also recom-
mend urgent removal of any sharp object and long objects
(>S5 cm) in the stomach; however, the policy concerning certain
blunt objects like coin in the esophagus in an asymptomatic child
or a button battery in the stomach is less consistent. We did not ob-
serve any minor or major complication related to coin ingestion,
although rarely major complications due to prolonged impaction
of coin in the esophagus were reported.?® Prospective'? and retro-
spective studies! reported an overall spontaneous passage rate of
esophageal coins into the stomach of 30% and up to 67% of coins
lodged in the distal esophagus. Based on these observations and
the favorable outcome of coin ingestion in our study, our practice
has been to observe an asymptomatic esophageal coin for a 16- to
24-hour period, thus obviating the need for unnecessary endos-
copy and anesthesia in the first 24 hours after ingestion. In gen-
eral, button batteries that traverse the esophagus to the stomach
usually pass spontaneously without complications. However, bat-
teries remaining in the stomach >48 hours have high chance to

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.
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TABLE 4. Correlation Between Foreign Bodies and Occurrence of Minor Complications

Minor Complications

No Complications

(n=31) (n=389) OR (95% CI)
Sex
Male 19 (61.3%) 237 (60.9%) 1.02 (0.479-2.152)
Female 12 (38.7%) 152 (39.1%)
Age group, y
0-2 14 (45.2%) 80 (20.6%) 3.18 (1.504-6.726)
2-4 13 (41.9%) 140 (36.0%) 1.28 (0.611-2.7)
4-6 1(3.2%) 95 (24.4%) 0.1 (0.014-0.767)
6-8 2 (6.5%) 40 (10.3%) 0.6 (0.138-2.617)
>8 1(3.2%) 34 (8.7%) 0.35 (0.046-2.632)
Type of FB
Battery 14 (45.2%) 64 (16.5%) 4.18 (1.963-8.911)
Coin 5 (16.1%) 95 (24.4%) 0.6 (0.222-1.593)
Nail 1(3.2%) 61 (15.7%) 0.18 (0.024-1.339)
Hair pin 4 (12.9%) 17 (4.4%) 3.24 (1.019-10.312)
Metallic FB 3(9.7%) 57 (14.7%) 0.62 (0.184-2.121)
Others 4 (12.9%) 95 (24.4%) 0.46 (0.156-1.344)
Site of the ingested FB
Upper esophagus 12 (38.7%) 50 (12.9%) 4.28 (1.96-9.354)
Middle esophagus 4 (12.9%) 8 (2.1%) 7.06 (1.997-24.927)
Lower esophagus 5 (16.1%) 23 (5.9%) 3.06 (1.075-8.708)
Stomach 9 (29.0%) 127 (32.6%) 0.84 (0.378-1.886)
Small intestine 1(3.2%) 110 (28.3%) 0.08 (0.011-0.628)
Colon/rectum 0 (0.0%) 71 (18.3%) 0.07 (0.004-1.215)
Duration of FB ingestion until visiting the ED, h
0-12 14 (45.2%) 94 (24.2%) 2.58 (1.228-5.441)
12-24 3(9.7%) 6 (1.5%) 6.84 (1.624-28.811)
>24 8 (25.8%) 36 (9.3%) 3.41 (1.422-8.178)

CI indicates confidence interval.

leak its corrosive chemicals under gastric acid effect and therefore
should be removed within 24 to 48 hours after ingestion or earlier
if GI symptoms develop.

The incidence of magnet ingestion has increased during the
past several years.”? Although we had 2 cases of magnet ingestion
in the past 10 years, both had catastrophic consequences with in-
testinal fistulas, perforation, and obstruction. A single swallowed
magnet can be managed conservatively. However, it is prudent
to obtain multiple anteroposterior and lateral x-ray views of the
abdomen because it is possible for 2 magnets to stuck together,
overlap on a single view, and be misdiagnosed as a single mag-
net.'* Presence of more than one magnet in the GIT or a magnet
coingested with another metallic object is a true emergency that
carries very high risk of complications because the loops of the in-
testine can be squeezed between them resulting in bowel ischemia,
necrosis, and perforation. In May 2012, a task force consisting of
members in the North American Society of Pediatric Gastroenter-
ology, Hepatology, and Nutrition has developed an algorithm that
delineates the roles of the pediatric gastroenterologists and sur-
geons in the management of these challenging cases.’

We have observed that children presenting with food im-
paction always have underlying esophageal pathology (15/
121 patients who underwent endoscopy [12.4%]); 12 patients
had EOE and 3 patients had postesophageal atresia repair and
anastomotic stricture. Six the 12 EOE patients had variable

© 2019 The Author(s). Published by Wolters Kluwer Health, Inc.

length esophageal caliber narrowing that necessitated both
medical therapy and dilation, as we have previously reported.??
Previous studies have reported underlying esophageal pathol-
ogy in 4% to 14% of children with esophageal FB.>** Food
impaction is a common symptom in EOE patients even in the
absence of esophageal narrowing.® These data have 2 impor-
tant practical implications: First, it is important to obtain
esophageal biopsy on retrieval of food bolus impacted in the
esophagus; second, endoscopist should be cautious not to push
the food bolus down to the stomach as a first attempt because
such technique could increase the risk of perforation. Instead,
endoscopist needs to remove the food bolus en bloc by using
a grasping device (eg, retrieval net). When extraction of the
food bolus is unsuccessful, reduction of the food bolus size
by piecemeal removal is followed by gentle pressure on the
center of the remaining food bolus to advance it to the stomach.

This study has some limitations. Our data collection was
based on a retrospective chart review with its inherent limitations
of recall and case ascertainment bias. Also, the data collectors
were not blind to the purpose of the study.

In conclusion, there is a need for public and health care pro-
fessionals' awareness campaigns for education about the hazards
of FB ingestions. Most FB ingestions have benign course and
spontaneously pass the GIT. Button battery impaction at the upper
esophagus in very young children, magnet ingestion, and delayed
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presentation to the ED are the most significant risk factors
of complications.

10.
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