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Foreign bodies of the gastrointestinal tract in children are a serious surgical problem that requires timely
diagnosis and clear freatment tactics. The results of freatment of 230 children with foreign bodies of the gastro-
intestinal fract were analyzed. Foreign bodies were often ingested by children under 3 years of age - 110 (48%);
4-6 years of age — 46 (20%); 7 years and older — 74 (32%). There are 143 boys (62%) and 87 girls (38%). Children
were more likely to swallow coins-115(50%), batteries-33(14.4%), plastic toys — 21 (2.1%), magnetic balls -20(8.7%),
metal objects — 14(6.1%), hydrogel granules and balls -8 (3.5%), decorative stones -7(3%) and others. The main
diagnostic method is X-ray of the thoracic and abdominal organs, performed in the presence of the fact of
ingestion of a foreign body, abdominal pain syndrome of unknown origin or with the development of a clinic
of intestinal obstruction and intraoperative, with the detection of intestinal conglomerate. In 129 (56%) patients,
foreign bodies emerged independently through natural pathways, in 90 (39%) children, 15 batteries and é inter-
locked magnetic balls were removed from the esophagus and stomach. In 7 children, batteries in the esophagus
caused a 1-2 degree burn. Magnetic foreign bodies in 5 children also came out on their own. In order to prevent
the development of obstructive intestinal obstruction, a method developed in the clinic was used to remove
hydrogel granules in 8 patients. Surgical intervention was performed in 11 (5%) patients, 9 of them for multiple
magnets and in combination with a metal self-fapping screw. Resection of the small intestine with multiple per-
forations was performed in 2 children. Foreign bodies that have been in the cecum for a long time in 4 patients
were removed by moving into the appendix and appendectomy. Most foreign bodies leave the gastrointestinal
fract naturally. In cases where foreign bodies are located in the esophagus or stomach, they can be safely re-
moved by esophagoscopy. The presence of abdominal pain, signs of intestinal obstruction and peritonitis are
indications for surgical intervention.
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BBeaeHue. The problem of foreign bodies in the gastrointestinal tract in pediatric practice remains
relevant due to the saturatfion of the consumer market with a variety of products that pose a dan-
ger to children [1, 2]. Foreign bodies (FB) of the gastrointestinal tract are one of the most common
emergency conditions in pediatric surgery [3, 4, 5, 6]. Due to the non-specificity of clinical symptoms,
the difficulty of collecting anamnesis due to the age of the patients, as well as low alertness of both
parents and healthcare professionals due to the sluggish and deceptive nature of the symptoms, di-
agnosis and freatment can be delayed, which can have life-threatening consequences [7, 2, 8]. The
peak incidence of this pathology occurs between the ages of 6 months and 7 years [1, 9].

Popular toys are those made of multiple magnetic spheres, up to 100 or more of which are con-
nected to form various geometric structures with a strong magnetic field. Their separation requires
significant physical force, which is why children often use their teeth and swallow them [10]. In chil-
dren, 80-90% of swallowed foreign bodies can pass spontaneously through the gastrointestinal tract.
However, 10-20% of swallowed foreign bodies require endoscopic removal, and 1% or less ultimately
require surgical intervention [11, 12]. Patients and their families are rarely aware of swallowed foreign
bodies, which can cause complete intestinal obstruction or even intestinal perforation [12].

Hydrogel, a type of foreign body that can be dangerous, comes in the form of multicolored gran-
ules that expand tenfold when absorbing water. They are often used by florists to provide plants with
moisture and as a decorative element, as the beads are very attractive [1]. Parents often buy them
for their children as toys. When swallowed, the hydrogel granules swell and cause intestinal obstruc-
fion [2].

Incidents involving foreign bodies in the gastrointestinal fract are becoming increasingly common
due to the widespread availability of the aforementioned toys and accessories, which are easily ac-
cessible to children. This exacerbates the need to develop clear strategies for the conservative and
surgical treatment of such patients.
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Inrecent years, the incidence of surgical complications associated with foreign bodies in the gas-
trointestinal fract (Gl) in children has increased.

The aim of the study. To examine the structure of surgical complications associated with foreign
bodies in the gastrointestinal fract in children.

Material and methods. An analysis of the examination and freatment results was conducted for
230 children with gastrointestinal fract IT, from 01/01/2021 to 01/04/2025, who were inpatients in the
surgical department of Ufa City Children’s Clinical Hospital No. 17. Foreign bodies were most often
swallowed by children under 3 years old — 110 (48%); 4-6 years old — 46 (20%); 7 years and older — 74
(32%). There were 143 boys (62%), 87 girls (38%). Children most often swallowed coins — 115 cases
(50%), batteries — 33 (14.4%), plastic toys — 21 (9.1%), magnetic balls — 20 (8.7%), metal objects — 14
(6.1%), hydrogel granules and balls — 8 (3.5%), decorative stones — 7 (3%), glass — 6 (2.6%). self-tapping
screw -2 (0.9%), pin =2 (0.9%), ring — 1 (0.4%), hair (trichobezoar) — 1 (0.4%).

A clinical and radiological examination was conducted. The primary examination method was
plain radiography of the neck, chest, and abdomen. Foreign bodies from the gastrointestinal tract
passed spontaneously through the natural passages in 129 (56%) patients, were removed from the
esophagus and stomach in 90 (39%), and were surgically removed in 11 (5%). Surgical freatment was
performed in seven children with multiple magnetic FBs of the gastrointestinal tract, two patients with
a metal object and a magnetic ball, and one case each of a self-tapping screw and frichobezoar.

Results and their discussion. Access to medical care in urban settings allows for the possibility of
removing foreign bodies before surgical complications arise, provided parents and children seek
prompt medical attention. Children with esophagealintussusception (Fl) were admitted to the hospital
emergency department with complaints of dysphagia and hypersalivation. Sixty-one patients had
foreign bodies (coins, batteries, efc.) lodged in physiological stenosis of the esophagus. Batteries
lodged in the esophagus pose a danger, as they can quickly cause esophageal burns due to the
release of alkali and exposure to electric current. According to our data, batteries caused first- and
second-degree esophageal burns in seven children. When batteries enter the stomach, the alkali is
neufralized by gastric hydrochloric acid. According to our data, batteries were removed from the
esophagus in 19 children, from the stomach in six, and the remaining eight passed spontaneously.
The majority (56%) of foreign bodies passed naturally after passing through the pyloric region of the
stomach. To improve the evacuation of foreign bodies, a diet rich in fiber was administered, which
is especially important for the removal of hydrogel granules and balls. Obstructive obstruction is
caused by swelling of hydrogel granules in the gastrointestinal tract [1,13]. Hydrogel balls, if remaining
in the intestine for a long time, can cause perforation of the intestinal wall, with the development of
peritonitis and may be fatal [14]. When parents sought medical attention for swallowing hydrogel
granules, we hospitalized 8 children in the surgical department for conservative therapy aimed at
removing them from the gastrointestinal fract before obstructive intestinal obstruction developed. The
technique includes: exclusion of enteral fluid intake; infusion therapy in the amount of physiological
needs; oral administration of olive oil 1 tbsp every hour; foods with a high fiber content (porridge,
apples, bananas); oil enemas 2 times a day.

The feasibility of this tactic is supported by an in vitro experiment we conducted after the first
case of a child presenting with this pathology [15]. For the experiment, hydrogel beads, each 2-3 mm
in size, were placed in three containers. Vegetable oil was added to the first container containing
the hydrogel beads. Warm water was added to the second and third containers. After an hour, the
beads in the vegetable oil remained unchanged in shape and size, while those in the second and
third containers with warm water had swollen to 1 cm. Vegetable oil was then added to the second
container, containing the now-swollen hydrogel beads. After 3 hours, the growth of the beads in
the second container slowed sharply, while in the third container, the beads continued to grow.
Throughout the experiment, the beads in the first container remained unchanged. The positive effect
of our proposed therapy is due to the fact that eliminating enteral fluid intake helps slow the growth
rate of the hydrogel beads, while the body’s physiological need for fluid is replenished parenterally.
As the experiment showed, vegetable oil coats the granules, thereby reducing the rate of swelling.
Furthermore, oral administration of oil and therapeutic oil enemas promote increased peristalsis.
A high-fiber diet increases the amount of chyme, which will carry foreign bodies, and reduces the
likelihood of conglomerate formation. We received patent No. 2681653, “Method for the Prevention
of Intestinal Obstruction Caused by Hydrogel Beads in Children,” dated March 12, 2019.

In recent years, the number of hospitalizations of children with magnetic foreign bodies has
increased significantly. Most authors note that single magnets pass freely through the gastrointestinal
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Fig. 1. General X-ray of the abdominal cavity and Fig. 2. Plain abdominal radiography. Foreign body ‘
pelvic organs of child G shadows are visible in the pelvis

fract and exit on their own [5, ?]. Two or more magnefts, swallowed over a period of fime and
located in different parts of the gastrointestinal tract and connected to each other, cause intestinal
obstruction, perforation, or intestinal fistulas [3, 5, 8, 12]. Taking info account the above, all 20 children
with multiple magnetic foreign bodies were examined in a hospital sefting, and treatment tactics
were defermined during dynamic observation. Foreign magnets swallowed within a short period of
fime and connected to each other in the esophagus or stomach also exit the gastrointestinal fract
on their own. However, it should be borne in mind that magnets in the stomach can penetrate the
mucosa and cause strangulation [10].

The absence of pain syndrome and clinical signs of surgical complications in the presence of two
or more magnets was an indication for dynamic observation.

Clinical example No. 1. Boy G., 2 years old, was admitted to the pediatric surgical department as
an emergency 20 minutes after sustaining an injury. His mother witnessed him swallow two magnetic
balls.

Objectively: the patient’s condition is satisfactory, with no complaints. The abdomen is normal,
soft, and painless, and is fully functional. A plain abdominal X-ray was performed (Fig. 1).

The radiograph shows three rounded foreign body shadows at the L3 level on the left, up to 5 mm
in diameter. Two of them are interlocked, and the third is 3 mm away. There are no signs of intestinal
obstruction or free gas in the abdominal cavity. There are unevenly distended intestinal loops and a
gas bubble in the stomach.

The distance between the two inferlocked and single magnetic foreign bodies (MFB) raised
concerns about their location in different parts of the gastrointestinal tract. The child was observed
for a period of active illness and had no complaints. The abdomen remained soft and painless,
and infestinal peristalsis was normal. Ten hours after admission, an abdominal X-ray was performed,
revealing three rounded foreign body shadows in the left pelvis (Fig. 2).

Thirty-five hours afteringestion, the magnetic foreign bodies passed spontaneously. Thus, during the
observation period, the free passage of three interlocked magnetic balls through the gastrointestinal
fract was confirmed. A.N. Shapkina and co-authors note that a wait-and-see approach to monitoring
the passage of swallowed magnetic balls through the gastrointestinal fract is not justified. This clinical
example demonstrates the justification for follow-up with radiographic monitoring in the absence of
abdominal pain and signs of surgical complications. However, if pain occurs over the interlocked
foreign bodies, surgical intervention is advisable, as presented in the following clinical case.

Clinical example No. 2. A 3-year-old boy, M., was admitted to the emergency department 5 hours
after swallowing a metal screw. His parents confirmed that the child had a magnetic construction seft.
An abdominal X-ray was performed, which revealed the shadow of the screw and a round foreign
body (Fig. 3a). Because 5 hours had passed since the foreign body was swallowed, and the boy had
recently eaten, an EGD was deferred.

The child was hospitalized for observation. During this period, his condition remained satisfactory.
The abdomen was regular, not distended, and was soft and responsive to breathing. Eighteen hours
after ingestion of the screw, moderate tenderness in the right iliac region was noted upon abdominal
palpation. Symptoms of peritoneal irritation were negative.

152



2026 Vol 3.1ss 3 1

e

Fig. 3. a) Plain abdominal radiography. The shadow of a self-tapping screw and a round foreign body are
visualized in different parts of the infestine. b) Interlocking foreign bodies in the right iliac region.

On a conftrol abdominal radiograph, the shadow of the interlocked foreign bodies is visualized in
the right iliac fossa (Fig. 3b).

The presence of tenderness over the location of the foreign bodies was interpreted as difficulty
in passing the interlocked screw and magnet through the Baugin valve. This was an indication for
surgical intervention. Under general anesthesia, a laparotomy was performed using the Volkovich-
Dyakonov approach. The dome of the cecum with the vermiform appendix was brought out into the
wound. The foreign bodies were palpated in the cecum. The vermiform appendix was 8.0 cm long,
rigid, edematous, thickened, and injected with vessels along its entire length, indicating macroscopic
secondary phlegmonous changes. The foreign bodies were removed one by one from the dome
of the cecum to the appendix. An antegrade appendectomy was performed. The histological
conclusion was acute phlegmonous appendicitis. The patient was discharged home after 7 days.

Long-term presence of adherent foreign bodies in the right iliac region in 4 children was also
associated with difficulty in their passage through the Bauhinia valve, which was an indication for
surgical intervention.

Clinical example No. 3. The parents of a 2-year-old girl, G., sought medical attention after finding
missing magnetic balls from her older brother’s construction set. The child’s condition is satisfactory. The
abdomen is regular, non-distended, and respirable, soft, and painless throughout. A plain abdominal
X-ray was performed: the shadow of interlocking magnetic balls is visible in the right iliac fossa (Fig. 4 a).

During follow-up, the girl’'s condition was satisfactory; she was able to digest food. The abdomen
was soft and painless. Stool was spontaneous. Since the foreign body was not passed despite stool,
a confrol X-ray was taken. It showed magnetic beads linked in a ring-shaped formation, located in
the right iliac region (Fig. 4b). The absence of foreign body movement through the gastrointestinal
tract for 4 days was an indication for surgical removal. A 4.0 cm long abdominal incision was made
using the Volkovich-Dyakonov approach in the right iliac region. Ring-shaped foreign bodies were
detected in the dome of the cecum upon palpation. Eight magnetic beads were displaced into the
lumen of the appendix. An appendectomy was performed (Fig. 5a, b).

Four patients underwent removal of foreign bodies using a similar method, including displacement
intfo the appendix and appendectomy.

The management strategy for patients with multiple magnetic foreign bodies in the absence of
signs of an acute abdomen was determined during follow-up.

Clinical case No. 3. Boy Z., 3 years old. History: According to his mother, the child swallowed
magnetic balls 40 minutes prior to admission. No active complaints were present.
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Fig. 4. a) Abdominal plain radiography. A linear shadow of a foreign body is visible in the right iliac fossa. b)
Abdominal plain radiography 4 days after foreign body ingestion. A ring-shaped shadow of a foreign body is
visible in the right iliac fossa

The abdomen is of normal shape, soft, painless, and participates in the act of breathing.

In the emergency room, a general radiography of the abdominal organs was performed (Fig. 6.a),
foreign bodies were found - 17 magnets; 5 magnets were located in the projection of the stomach,
the remaining 12 - in the projection of the right iliac region.

Under general anesthesia, a rigid esophagoscopy was performed, and 5 magnetic balls were
removed from the stomach.

Considering the absence of clinical signs of infestinal obstruction and peritonitis and the position of
the remaining magnets on the radiograph in the coupling, the surgeons on duty decided to monitor
the child dynamically.

Twenty hours after presentation, the child developed anxiety and abdominal pain. A repeat
abdominal X-ray was performed (Fig. é b). The MIT chain showed no signs of moving through the
intestines; it remained in the right iliac fossa with a slightly altered shape, indicating the presence of
magnetic beads in various parts of the intestines.

A midline laparotomy was performed. Four perforations were identified in the ileum 40 cm from
the ileocecal angle, extending for 8 cm. Eleven magnets were removed. This section of intestine was
resected, and an end-to-end anastomosis was performed. One perforation was idenftified 60 cm from
the ligament of Treitz. One magnet was removed from the jejunum. The perforation was sutured. The
postoperative period was uneventful. The outcome was favorable.

Fig. 5. a) Foreign bodies moving into the appendix; b) Removal of the appendix with foreign bodies
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Fig. 6. a) General radiograph of the abdominal organs, in the projection of the stomach and in the right iliac
region there are multiple foreign bodies; b) Foreign bodies remained in the right iliac region

In 9 of 20 patients with magnetic foreign bodies in the gastrointestinal fract, only 9 had a history of
swallowing magnetic beads, which was an indication for radiographic examination as in the clinical

examples given.

As practice shows, magnetic foreign bodies occur at any age, but most often in children under 3
years of age [1, 9, 16], and it is believed that they are extremely rare in children during adolescence

[17].

Clinical case No. 4. A 14-year-old girl presented to the emergency department complaining of
abdominal pain that had begun three days earlier and repeated vomiting. Physical examination
revealed peritonitis: the abdomen was distended, weakly involved in respiration, tense to palpation,
and tenderin all areas, primarily the left lateral region. Symptoms of peritoneal irritation were positive,
and intestinal peristalsis was decreased on auscultation. Given that the clinical picture was not typical

of appendiceal peritonitis, an abdominal X-ray was
performed (Fig. 7).

The girl admitted that, on a dare from her
classmates, she swallowed magnets (three in total)
for several days in a row. She swallowed the first one
eight days before presenting.

Following preoperative preparation, a midline
laparotomy was performed. Intestinal and purulent
contents were present in all sections of the
abdominal cavity. A perforation was identified 10
cm from the ligament of Treitz. Two foreign bodies
(interlocked magnets) were found in the lumen of the
jejunum. The perforation was sutured. A third foreign
body was palpated in the stomach and removed
endoscopically. A thorough abdominal debridement
was performed. Intensive care was contfinued
postoperatively. The patient was discharged from
the hospital in satisfactory condition after spending
10 days in hospital.

When collecting a medical history, patients
often reveal a history of foreign body ingestion. The
onset of abdominal pain is a reason to seek medical

Fig. 7. Plain radiography of the albdominal organs.
A foreign body shadow consisting of three small
spheres is present in the left abdominal cavity
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Fig. 9. Plain abdominal radiograph of a 5-year-old child.
Kloiber's cups are present in the upper abdominal cavity, while
Fig. 8. Infraoperative photo of abdominal a chain of 5 magnetic balls is visible against a homogeneous

organs with magnetic foreign bodies background of darkening in the lower sections

attention. Children are admitted to the emergency department with a diagnosis of acute abdomen
and undergo surgery with a suspected diagnosis of acute appendicitis due to persistent pain at the
appendix site during follow-up.

Clinical example No. 5. A 7-year-old boy, P., was admitted to the surgical department with com-
plaints of abdominal pain and a single episode of vomiting. A diagnostic laparoscopy was performed
with a preliminary diagnosis of acute subhepatic appendicitis. The appendix was unchanged and
located in a typical location. Further abdominal examination revealed a conglomerate consisting of
loops of the ileum and transverse colon in the subhepatic region. Using endoscopic clamps, the in-
testinal loops were separated, revealing preperforation areas on the wall of the ileum and transverse
colon measuring 4 x 4 mm with a fibrinous coating. There was significant edema along the edges of
these areas. An infraoperative abdominal radiograph was performed (Fig. 8).

Conversion to midline laparotomy: two interlocking magnetic balls were palpated in the ileum.
A third magnetic ball located in the transverse colon was moved into the ileum. An enterotomy of
10 mm was performed at the preperforation site of the ileum, and the foreign bodies were removed.
The intestinal wall was sutured, and sero-serous sutures were placed at the preperforation site on the
fransverse colon. The postoperative period was uneventful, and the patient was discharged from the
hospital on the 10th day.

Thus, intraoperative abdominal radiography performed during diagnostic laparoscopy or
laparotomy can detect the presence of magnetic foreign bodies in the intestine.

Two children were admitted with intestinal obstruction. Radiographic examination revealed that
the cause was foreign bodies (Fig. 9).

Clinical example No. 6. Five-year-old boy K. was hospitalized with complaints of abdominal pain
and repeated vomiting. According to his mother, the child became ill three days ago, when he de-
veloped intermittent abdominal pain and vomiting. Over the past 24 hours, his temperature has risen
to febrile levels and he is vomiting green, stagnant fluid.

Objectively: The patient’s condition is severe, due to intoxication and dehydration syndrome. The
abdomen is moderately distended, with tension in the anterior abdominal wall muscles and positive
signs of peritoneal irritation. Intestinal peristalsis is decreased.

Following preoperative preparation under endofracheal anesthesia, a midline laparotomy was
performed. Small intestinal loops were dilated, and pus was present throughout the abdominal cav-
ity. Five perforations were identified along a 12-cm stretch of the ileum at a distance of 140 cm from
the ileocecal angle. Foreign bodies (five magnets) were found between the intestinal loops. A 15-cm
section of the intestine containing the perforations was resected, and an end-to-end anastomosis
was performed. The abdominal cavity was debrided.
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Diagnosis: Magnetic foreign bodies in the abdominal cavity, multiple perforations of the ileum.
Complication: diffuse fecal peritonitis.

Postoperatively, syndromic intensive care was administered. The patient was discharged in satis-
factory condition on the 14th day.

We analyzed the treatment outcomes of 230 children with foreign bodies in the gastrointestinal
fract. Foreign bodies were most frequently swallowed by children under 3 years of age-110 (48%).
In 129 patients (56%). the foreign bodies were expelled spontaneously, including all 8 children with
hydrogel foreign bodies and 5 with magnetic foreign bodies, including 3 with multiple interlocking for-
eign bodies. According to our data, foreign bodies were removed from the esophagus and stomach
in 90 children (39%), including 15 batteries and é interlocking magnetic beads. In 7 children, batteries
in the esophagus caused first- or second-degree burns; conservative treatment was administered.
Magnetic beads, swallowed immediately or after a short period of time and adhered to each other,
passed spontaneously in 5 children. Surgical intervention was performed in 11 (5%) patients, a higher
rate than reported in the literature [11, 12]. Small bowel resection with multiple perforations was per-
formed in 2 children. Foreign bodies that had been lodged in the cecum for a long fime were re-
moved in 4 patients by repositioning them in the appendix and performing appendectomy.

Conclusion. Foreign bodies in the gastrointestinal tract in children represent a serious surgical
problem requiring prompt diagnosis and a clear freatment strategy. The primary diagnostic method
is chest and abdominal radiography, performed in cases of foreign body ingestion, unexplained ab-
dominal pain, or the development of intestinal obstruction. Furthermore, intraoperative radiography,
performed when conglomerates are detected during diagnostic laparoscopy and laparotomy, fa-
cilitates the detection of magnets. Most foreign bodies from the gastrointestinal fract are excreted
naturally. Adequate fiber-rich dietary intake facilitates the safe elimination of many foreign bodies,
including hydrogel granules and beads, and several magnets swallowed in a short period of time.
To remove hydrogel granules and beads, oral fluid infake should be temporarily discontinued and
oil should be administered to slow their swelling. Foreign bodies in the esophagus or stomach can
be safely removed using esophagoscopy. Abdominal pain, signs of intestinal obstruction, and peri-
tonitis are indications for surgical intervention and bowel resection in cases of multiple perforations.
Prolonged presence of a foreign body in the right iliac fossa is an indication for surgery. Removal of
foreign bodies from the cecum can be achieved by repositioning them in the appendix and perform-
ing an appendectomy.
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