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Chapter

Foreign Bodies Ingestion

Leen Jamel Doya and Ali Ibrahim

Abstract

Foreign body ingestion is a common problem among children especially under
psychological stress. More than 110.000 ingested foreign bodies were reported in
the United States, of which more than 85% occurred in the pediatric population.
Ingested foreign bodies usually pass through the alimentary tract without any
problem. However, they can occasionally be trapped and require endoscopic or
surgical management. In the asymptomatic patient, a series of abdominal X-rays
are recommended to follow up on the progress of the foreign body. When a foreign
body becomes immobile in the distal bowels a high suspicion that the foreign body
has become trapped must be considered and surgical management is recommended
with or without signs of inflammation. Here we describe the cases scenarios of
foreign bodies trapped in the gastrointestinal tract and the management options.
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1. Introduction

Foreign bodies (FBs) ingestion is a very common worldwide health problem in
children between 6 months and 3 years of age (25% of them younger than 1 year)
[1]. FBs ingestion affects up to 75% of children especially that infants evalu-
ate objects by tasting and swallowing [2]. Frequent cases of FBs ingestion often
occur in children with intellectual disability or those with behavioral disorders
[3]. FBs ingestion generally does not cause complications and passes through the
gastrointestinal tract spontaneously [4]. About 80-90% of FBs pass through the
gastrointestinal (GI) tract spontaneously without complications, whereas 10-20%
of them are removed endoscopically. Few children (1%) require open surgical
removal secondary to complications [5]. The initial diagnosis is based on sudden
onset of symptom coupled by seeing the child putting an item in his/her mouth
while playing [6]. The assessment and management of FBs ingestion depends on
the patient’s presentation and physical examination (patient status, vital signs and
airway evaluation) [7]. FBs ingestion morbidity is dependent on the type of FBs
ingested; disc batteries lead to esophageal perforation and tracheoesophageal fistula
formation with significant morbidity and mortality [8]. Coins and multiple magnet
ingestion can require surgery to prevent secondary perforation-related attraction
and necrosis of the bowel [9].

2. FBs ingestion

The risk of FBs ingestion increases in children with congenital or acquired abnor-
malities of the gastrointestinal tract (atresia, history of surgery) [10]. The most
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important issue when a foreign body enters the digestive tract is its passage through
the esophagus. The esophagus has 3 physiological areas of narrowing that can
potentially trap the swallowed body. 50-80% of cases of impaction of the esophagus
occur at the level of the cricopharyngeal muscle above the esophagus, then the lower
sphincter, and finally the site of intersection of the aorta with the esophagus [8]. FBs
often pass through the digestive tract without significant problems; the estimated
time of the passage through the anus is seven days [9].

3. Epidemiology and etiology of FBs ingestion

FBs ingestion is relatively serious common problem. Annually, more than
100000 cases of FBs ingestion reported each year in the United States (US); 85%
occurred in pediatric population [11]. It is responsible for about (1500-3000) deaths
per year in the US. There is equal incidence among boys and girls (1: 1) [12]. FBs
ingestion may be accidental or deliberate. Majority of the children with FBs inges-
tion are healthy. Some of them have disease as strictures, achalasia, eosinophilic
esophagitis, or rings [6]. The most common children FBs ingestion in US is coins,
while it is different in other countries (the fish bones is most common in Asian coun-
tries). In Adolescents and adults, the most common type is food impaction [8].

4, Initial assessment

Initial assessment includes a thorough medical history should be obtained
immediately to determine any medical problem and prompt physical examination
should be performed [7]. FBs ingestion may be asymptomatic (10-50)% of all cases
or symptomatic, depending on the location of the FBs.

In the esophagus, it may present as dysphagia, refusal of food intake, salivation,
pain behind the sternum or respiratory symptoms (wheezing, stridor, frequent
pneumonia, weight loss) [8].

In the stomach, it is usually asymptomatic except large FBs causes obstruction
in the outlet of the stomach and appears as non-bilious vomiting and/or refusal to
feed [10].

FBs in the distal parts of the gastrointestinal tract can cause right lower quad-
rant pain due to impaction at the level of the terminal ileum and hence mimicking
acute appendicitis [11]. Neck swelling, erythema, or skin crepitus may be present
on physical examination and may indicate the need for surgical consultation /
intervention [8]. When the FBs is pressing on the trachea, inspiratory stridor or
expiratory wheezing can be detected on the chest auscultation [9]. The most com-
mon clinical symptoms include dysphagia (37%), drooling (31%), chocking (17%).
Other symptoms included: cough, abdominal pain, chest pain, stridor, vomiting,
and refusal to eat [1]. FBs may lead to intestinal obstruction or perforation and
present with distention or guarding on abdominal examination [10].

4.1 Radiology evaluation

Diagnosis of FBs confirmed using X-ray, barium swallow, Echography, com-
puted tomography (CT) scan or magnetic resonance imaging (MRI). 64% of
patient ingested a radiopaque object. 25-30% of FBs are not visible through X-ray,
but in all cases it should be performed to look for signs of obstruction as indicated
by air-fluid levels or free air indicating perforation. CT scan may be necessary to
characterize the size, shape and anatomic location of the swallowed body [5].
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5. Types of FBs ingestion
5.1 Coins

The most commonly ingested FBs in children are coins (80% of FBs).
Approximately 30% of them, spontaneously pass through the digestive system
without complications depending on its location, age of the child, and the size of
the coin [7]. Coins measuring more than 23.5 mm in size are more likely to become
impacted, particularly in children aged under 5 years, and coins measuring more
than 25 mm in diameter are unlikely to pass through the pylorus [13]. Children
with an ingested coin without any history of esophageal disease or surgery and
no respiratory symptoms can be observed over 12-24 hours before performing an
invasive procedure (endoscopic or surgical removal) [14].

5.2 Button batteries (BBs)

The frequency of button batteries (BBs) ingestion has increased due to their
widespread use as power sources in electronic devices. Lithium batteries hold enough
charge to cause harm even after they are used up [15]. The pathogenesis of BBs
ingestion is dependent on the production of hydroxyl radical (OH") in the esophageal
mucosa, causing caustic damage due to an elevated PH value in addition to thermal
electrical damage [16]. PH value increases from 7 to 13 at the negative electrode of
the battery 30 minutes after ingestion. Necrosis of the basal plate of the esophagus
within 15 minutes of ingestion extends to the outer muscle layer within 30 minutes.
The damage can last for days or weeks after the battery is removed, which can lead to
death as a result of the formation of an aortic esophageal fistula after about 19 days
[17]. The risk of BBs ingestion is greater in children Less than 5 years old who swallow
more than 20 mm battery or multiple batteries [15]. The most important complica-
tions of BBs ingestion are necrosis, perforation, esophagotracheal fistula, cervical
abscess, and stenosis of the esophagus [17]. An anterior, posterior, and lateral x-ray of
the neck, chest, and abdomen should be performed which shows a double-ring sign or
double halo signs in an anterior—posterior imaging (circle-within-a-circle appearance)
and step-off mark in lateral appearance (characteristic two-layer appearance) [18].

5.3 Sharp or pointed foreign bodies

Sharp or pointed foreign bodies (FBs) ingestion (such as Pins, needles, bones,
etc.....) is associated with high morbidity and mortality [19]. It can cause serious
complications such as perforation (15-35)%, abscess formation, trachea-esophageal
fistula, aortic esophageal fistula, peritonitis, and even death [20]. Less than
0.0005% of them get trapped in the appendix and require surgical management.
Therefore, it is preferable to remove pointed and sharp bodies from the esophagus
or stomach whenever possible to reduce the incidence of adverse events [19].

X-ray examination is necessary to diagnose radiopaque objects (as needles, pins,
etc....), while radiolucent FBs such as plastic, glass, or wood cannot be identified.
Therefore, an emergency endoscopy is recommended when high index of suspicion
exists for ingestion of sharp FBs even with a negative X-ray [21].

5.4 Magnets

Magnet ingestion is a serious health risk associated with significant mortality
and mobility. In recent years, children’s ingestion of magnets has increased. The
greatest risk of its ingestion when multiple magnets or a single magnet with a
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metallic FB has been ingested. Children may be asymptomatic or present with vom-
iting, cough, gagging and drooling. They may present as a result of magnet related
complications [1] . It may lead to mucosal pressure necrosis, intestinal obstruc-
tion, fistula, perforation, and many other complications that necessitates surgical
intervention. In addition, magnet may lead to bowel obstruction and volvulus [22].
That can lead to peritonitis, sepsis, and death.

5.5 Bezoars

A bezoar is a large ball like collections of material within the gastrointestinal
system. It may be associated with pica, especially in developmentally delayed chil-
dren or having psychosocial problem. Rarely, it may occur in normal children with
no psychosocial issues [23]. The risk factors for the formation of a bezoar include
excessive fiber consumption, chronic antacid treatment, psychiatric or develop-
mental disorders, previous gastric surgery including vagotomy or pyloroplasty, and
gastrointestinal dysmotility [24]. Bezoars are classified to phytobezoars, pharmaco-
bezoars, trichobezoars, lactobezoars, and foreign body bezoars [25].

5.5.1 Trichobezoars or phytobezoars

It composed of bubble gum, seeds and vegetable matter. Majority in older
children particularly those with psychiatric problems and young female [23].

5.5.2 Medication bezoars

It may occur in the infants treated for upper gastrointestinal bleeding or esopha-
gitis with intragastric or frequent oral administration of aluminum hydroxide [25].

It has usually nonspecific clinical manifestations that mimic many gastrointes-
tinal diseases [23]. Patients may present with abdominal pain, nausea, vomiting,
anorexia, weight loss, intestinal bleeding from pressure ulcer necrosis, or intestinal
obstruction. The most common site of bezoar is the stomach; however, It may be
found in the esophagus or any site along the gastrointestinal system [24].

6. Management

There are many factors to consider when determining how to decrease the
foreign bodies ingestion, especially in the extremely young. Certain object
characteristics such as size, shape, and material must keep away from children.
Education for parents should continue to be prioritized when possible. This can
be through positions such as pediatricians, and school teachers as well as media
advertisements and printed materials.

6.1 Coins

Esophageal coins must be removed within 24 hours to reduce the incidence
of complications [7]. Asymptomatic children with ingested coins in the stomach
should be monitored closely and the stool examined to check for the passage of the
coin, and serial X-rays should be obtained every 1 or 2 weeks until the passage of
the coin has been confirmed. The coin that remains in the stomach after 2-4 weeks
should be endoscopically removed [11]. Patient with asymptomatic small bowel
coins should be clinically observed. While children with symptoms of bowel
obstruction or perforation require, surgical removal (Figure1) [13].
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Figure 1.
Kramer’ algorithm of coin ingestion.

6.2 Button batteries (BBs)

Batteries in the stomach often passed without complications. The American
Society for Gastrointestinal Endoscopy (ACGE) recommendations is to extract the
BBs in the stomach if the diameter is greater than 20 mm and has remained for more
than 48 hours after radiological investigation [23]. The probability of the battery
being expelled out of the body is 85% when it passes the duodenum within 72 hours
[16]. Recent research recommends performing esophageal endoscopy in all BBs
ingestion, even if they are in the stomach to evaluate the esophageal mucosa before
the battery is transferred to the stomach (Figure 2) [26].

6.3 Sharp or pointed foreign bodies

Gastrointestinal endoscopic removal is necessary for sharp or pointed FBs, large
and wide objects (more than 2.5 cm diameter in older children, more than 2 cm
diameter in infants and young children), or long objects (more than 6-10 cm diame-
ter in older children, more than 4-5 cm diameter in infants and young children) that
are located in the stomach [20]. Surgical removal can be considered in symptomatic
children if the FBs does not show the expected passage after 4 days or passed into the
small bowel (distal to the ligament of Treitz). While asymptomatic patients should
be clinically and radiographically followed-up with serial X-rays (Figure 3) [21].

6.4 Magnets

In asymptomatic children, an X-ray is necessary to detect whether the ingested
magnets are single or multiple magnets or have a metallic part. If multiple magnets
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Figure 3.
Kramer’s algorithm of sharp object ingestion.
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Kramer’ algorithm of magnet ingestion.

or magnet with a metallic FB are located within the esophagus or the stomach,
these FBs must be endoscopically removed [27]. Symptomatic children with either
multiple magnets or a single magnet with a metallic FB in any site of the digestive
system need to consult a pediatric surgeon (Figure 4) [22].

6.5 Bezoars

Management of Phytobezoar may resolve spontaneously over weeks to months.
Small feedings containing digestive or mucolytic enzymes (several types of
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chemical dissolution or prokinetic agents as cotazym, viokase, or mucomyst) may
use if there is no outlet obstruction. If the bezoar is symptomatic in large objects or
does not dissolve, extraction by endoscopic or surgical removal is recommended. In
medication Bezoars, Gastric lavage with saline is usually effective is dissolving the
bezoar within ten days [24, 25].
7. Conclusion

Although some cases of ingestion of FBs are dangerous and require surgical
intervention, educating parents about the risk of swallowing FBs remains the most
important procedure in the prevention.
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