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Abstract
Swallowed foreign bodies are not uncommon occurrences in young children.
The close proximity of the heart to the lower esophagus predisposes the heart
and surrounding tissues to injury. Complications include accumulation of blood
or air in the pericardial space and perforation through the myocardial wall with
development of endocarditis. The inability of children to describe a history of
ingestion or related symptoms makes timely diagnosis and treatment challenging.
Prompt diagnosis and removal of sharp objects or button batteries may help to
avoid esophageal penetration and subsequent cardiac complications. Radioopaque foreign bodies are often readily identified by plain radiographs but
transthoracic sonography of the lower esophagus is an emerging technique for
other objects.
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Description
When a foreign Body (FB) is swallowed it may lodge in the
thoracic esophagus. The lower third of the esophagus is located
in close proximity to the atria of the heart (Figure 1). Rare but
life-threatening infections and/or hemodynamic complications
may develop. These include pericarditis and/or endocarditis
associated with isolation of unusual organisms [1]. Young
children may manifest recurrent febrile illness, impaired appetite
or non-descript constitutional symptoms but are frequently
unable to provide descriptive information that might be helpful
in making a timely diagnosis. The onset of pain, localization of
pain to oropharynx, chest or abdomen or the onset of dysphasia,
each relative to the time of FB ingestion is lacking. An Esophageal
Foreign Body (EFB) may cause inflammation, infection or bleeding
when it erodes through the esophagus, penetrates the pericardial
sac or migrates further through to the myocardial surface or even
progresses into the heart chambers.
Seventy-five percent of foreign bodies ingested occur in children ≤
5 years of age as reported by the American Association of Poison
Control Centers in 2000 [2]. As compared to adults, swallowed

FBs are predisposed to occur in children; they explore with
their mouth, do not differentiate edible and inedible objects,
lack molars that aid in chewing effectively, and are distracted
while eating. Adults report dysphagia, persistence of abnormal
sensation, blood stained saliva, history of choking or gagging with
meals whereas children may simply refuse feeds, salivate, appear
to have pain with swallowing or vomit repeatedly [3].
A child’s oropharynx, narrowed by the tongue and pharyngeal
tonsils, may arrest movement of FBs into the esophagus, but not
always. FBs that do progress into the esophagus typically pass
through the gastrointestinal tract 80% to 90% of the time; 10%
to 20% need non-operative intervention and approximately 1%
require surgical intervention. An ingested FB that does progress
to the esophagus will cause impaction, obstruction or perforation
particularly near areas of anatomic narrowing: the upper
esophageal sphincter, the aortic arch/left mainstem bronchus
or the lower esophageal sphincter. In a study of both adults and
children, esophageal FBs lodge in the cervical esophagus just
below the cricopharyngeous in 75.9% of 1224 cases and lower
esophagus in 0.65% of cases [3].
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Probably less than 1% of ingested FBs cause perforation but
when sharp pointed FBs are considered, up to 35% incidence of
perforation can occur [4]. In adults, EFBs cause esophageal wall
penetration/perforation in only 1% to 4% of cases; in contrast,
however, sharp, elongated fish bone EFBs penetrate the esophagus
in >50% of cases [5]. In Asian children, fish bones have routinely
been noted to be most common ingested sharp foreign body due
to a diet that is rich in fish. Fortunately most fish bones impact
in tissues above or at the beginning of the upper esophagus. In a
1993 prospective study of 244 children in the United States with
FB ingestions sharp objects comprised 10% of all FB ingestions
[2]. The most common sharp objects ingested included straight
pins, safety pins, bristles and pine needles. From 1995-2015 in
the USA 6.3% of 759,074 suspected or confirmed FB ingestions
in children <6 years of age included nails, screws, tacks or bolts
[6]. Depending on FB composition, plain radiographs obtained
for diagnostic purposes were revealing for metal (100% of cases),
glass (43% of cases), fish bones (26% of cases) and wood (0% of
cases) [2].
Smooth-edged ingested EFBs include coins, small balls and
button batteries. When esophageal perforation occurs purported
mechanisms include a combination of local inflammation and
prolonged direct pressure necrosis. Coined shaped button
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batteries more rapidly cause visible tissue damage. Within 15
minutes of direct tissue contact flow of electrical current at
the negative pole of the battery generates hydroxide through
hydrolysis. The resultant highly alkaline environment of the
surrounding tissues results in liquefaction necrosis. A window for
injury-free battery removal is less than 2 hours [7]. An anteriorposterior chest radiograph demonstrates a coin shape with a
double ring or halo. The narrow side of the battery is the site
at which hydroxide is generated. An anterior-posterior chest
radiograph demonstrates a coin shaped object with a double
ring or halo; the negative pole of the battery is represented as
the inner ring. Importantly, on the lateral chest radiograph, the
negative pole narrower diameter protrude is of immense concern
when it is situated ventrally in the direction of the esophagus and
heart [7].
The thoracic esophagus lacks a serosal covering thus increasing
its vulnerability to perforation by ingested and impacted foreign
bodies. Major components of the central cardiovascular system
are situated near the thoracic esophagus. The upper esophagus
is adjacent to the aorta at the level of the third thoracic vertebra
and the atria of the heart are located in direct apposition toe the
eleventh thoracic vertebra (Figure 1). The close proximity of these
structures makes them accessible to eroding or migrating EFBs.

Figure 1:Cross sectional image of thorax at level T8 demonstrating the relationship of the esophagus to the pericardium and heart
chambers. Courtesy of Dr Wesley Norman.
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Esophageal perforations due to foreign body impaction were
reported to occur in 5 of 7 children in the thoracic esophagus (not
cervical esophagus) [8]. Esophageal pericardial fistulas can develop
from the erosion of EFBs ventrally. Esophageal perforations have
been reported to be associated with coexistence of pericarditis
in 12.5% of one small series of 24 adults [9]. Erosion of sharp FBs
through the lower esophagus into the pericardial space and into
the heart may cause pericarditis with pus or fluid accumulation in
the pericardial cavity [1, 10-13]. Hemopericardium may also be
caused by ingestion of safety pins, or fish bones with excoriation
of the epicardium frequently visualized. Tamponade has been
associated with the occurrence of hemopericardium [14,15].
Ingested FBs also can penetrate through the myocardium and
into the chambers of the heart. Ingested straw or bristles have
been reported in children four times to have migrated from the
esophageal lumen and to penetrate the right heart. In each case
coexisted endocarditis of the tricuspid valve apparatus occurred
[1,15-18]. In each case the diagnosis was delayed.
Button batteries impacted in the esophagus can damage the
esophageal wall and injure deeper tissues. A 3-year-old child with
an impacted button battery in the lower esophagus developed a
EPF that was associated with a pneumopericardium [19].
Recently, sonography has been used to detect esophageal foreign
bodies in children [20]. This modality can evaluate the cervical
and thoracic esophagus, including the gastroesophageal junction.
This has the obvious advantages of rapid bedside evaluation and
avoidance of radiation exposure.

Discussion and Conclusion
Young children are a special risk for frequent ingestion of FBs which
may be associated with esophageal perforation and pericarditis.
Sharp FBs can penetrate the ventral esophageal wall, abrade the
epicardium and cause hemopericardium with associated cardiac
tamponade. Objects penetrating the atria of the heart can initiate
endocarditis. Radiolucent EFBs may be more readily and rapidly
detected ultrasound. An ingested button battery with narrow
side directed ventrally may quickly injure the esophageal wall and
deeper tissue; button batteries have potential to produce cardiac
complications.
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