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Key Clinical Message

It is important to note that prevention of button battery ingestion is the most ef-
fective way to reduce its incidence and complications. This is unachievable with-
out providing educational plans for parents. Moreover, triage nurses and first-line
staff who take the history of patients and physicians should take the history to
evaluate the risk of battery ingestion. Plain radiographs can be helpful in this
matter, as the presence of “Hallow” and “Steep” signs in the anteroposterior and
lateral views, respectively, can help.

Abstract

Foreign body ingestion is a relatively common occurrence in pediatrics, espe-
cially among children 1-3 years of age. Although most cases are benign and man-
aged conservatively, those with high-risk subjects such as button batterie can
bring about fatal conditions in the minority of cases. In the present study, the
history, diagnostic, and therapeutic procedures of a 13-month-old baby with the
final diagnosis of button battery ingestion are presented. The parents ignored the
symptoms, suspecting that it was a viral infection. The evaluations showed that
a battery was lodged in the middle part of the thoracic esophagus, which was
removed by an urgent endoscopic procedure. The patient was under observation
and on a nothing-by-mouth diet for a week, receiving nutritional fluid with a
nasogastric tube. The necrosis, which was obvious after the removal of the bat-
tery, was healing in the second control esophagogastroduodenoscopy performed
1week after the procedure. The stricture was minimal, and no need for dilation
was diagnosed. This case report underscores the importance of a timely diagnosis
and removal of these cases. This case underscores the importance of the timely
presentation of these cases to health care and the risk of delayed removal, such as
necrosis, forming fistula, and perforation of the esophagus. The delay can cause
necrosis, fistula, and perforation and might lead to irreversible severe complica-
tions and even death.
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1 | INTRODUCTION
Button battery ingestions are prevalent among children,
and they can cause severe and life-threatening compli-
cations due to the electrical and chemical contents of
these batteries. They can cause injuries to several body
parts depending on the route it goes through."* These
batteries might affect the vocal cords, upper respiratory
system, and gastrointestinal parts. The mucosal lesion
can also cause perforation and lead to mediastinitis, stric-
tures, perforations, pneumothoraxes, spondylodiscitis,
trachea-esophageal or aorta-esophageal fistulas, and fatal
internal hemorrhages. A considerable proportion of life-
threatening cases of button battery ingestions are seen
in cases of 3V Lithium BBs with a 20mm diameter.*™
Considering that these foreign bodies can lead to necrosis
in less than 2h and the perforation of the adjacent tissue
in 12h, they are deemed pediatric emergencies that should
be addressed as soon as possible.**° These foreign bodies
most commonly go through the esophagus and lodge in
narrower sections such as the aortic arch, thoracic inlet,
and gastroesophageal junction. Therefore, the presenta-
tion is mostly seen with excessive salivation, difficulty in
feeding (dysphagia and vomiting), retching, and regurgi-
tation."” However, the diagnosis is not always straightfor-
ward. In undetected patients, nonspecific symptoms such
as declined thrive, abnormal restlessness, and fever might
be seen and can lead to misdiagnosis and mismanage-
ment, particularly in younger children.®

The initial step after taking the history and physical
exam of patients with suspected foreign body ingestion
is taking chest and abdominal x-ray. The batteries in the
esophagus are mostly opaque and visible in the chest x-
ray as a “double rim” or “halo” sign in an anteroposterior
view, and a “step-off” may be visible, as the smaller diam-
eter anode (negative pole) projects from the larger cathode
(positive pole) in the lateral view.” Although most cases of
BBI are managed safely and without complications, they
can become more complicated if disk batteries become
lodged in the nasopharynx, oropharynx, trachea, esopha-
gus, or GI tract and lead to local injury, ulceration, perfo-
ration, or fistula formation. The resultant damage can be
seen in the short term. However, the presentation is mostly
delayed, and long-term complications might appear after
several days or weeks.’ If they are not addressed urgently,
the perforation of the esophagus and the involvement of
the mediastinum can result in severe complications, the
need for surgery, and even death.°

The present study discusses a case of button battery in-
gestion by a 13-month-old toddler, which resulted in the
necrosis of the esophagus due to the late presentation and
diagnosis. The main aim is to highlight the importance
of a high level of suspicion, careful history taking and
physical exam, and timely radiologic evaluation to differ-
entiate this life-threatening condition from its differential
diagnoses.

2 | CASE PRESENTATION
2.1 | Patient's history and physical
examination

A 13-month-old white female was brought to the emer-
gency department complaining of cough, excessive
saliva secretion, and being unable to drink or eat any-
thing. Symptoms had started one and a half days before
his presentation. Still, it was ignored by the mother,
and the father has been out of the house for a couple of
days. The family lived in a rural area far from the clos-
est healthcare center. The mother noted that the patient
had been unsupervised for a couple of hours, playing
with her dolls while cooking in the kitchen. When she
was playing with her toys unsupervised. The mother,
who was with her at home, noticed no specific trig-
gers. The symptoms started abruptly, and no preceding
symptoms were detected. The mother noticed unusual
acting and declined oral intake and an occasional dry
cough. Those symptoms continued this morning. The
mother mentioned that the child was alone playing
with her dolls, but no small object was around her when
she asked about the probability of foreign body inges-
tion. Both parents denied any recent disease, including
fever, vomiting, diarrhea, rash, sick contacts, or recent
trauma. The evaluation of the patient's medical history
showed she was a healthy and developmentally normal
girl. She had no chronic medical conditions and no pre-
vious hospitalizations or surgeries. Her last well-child
examination was at 12months of age (1 month before
her presentation), and she was current on immuniza-
tions. She had no known allergies and took no prescrip-
tion, over the counter, or herbal medications. There was
no relevant family history. The father was being treated
for a medical condition, and the mother had been using
levothyroxine for her hypothyroidism. The toddler's
personal, social, and developmental history showed no
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remarkable point. The child lived with her mother and
father. The father was a taxi driver, and the mother was
a housekeeper and not working outside the house. The
mother criticized the mother and attributed the child's
symptoms to insufficient supervision by her. No history
suspicious for child abuse and involvement of Child
Protective Services were detected.

In the physical exam, the general appearance seemed
mildly agitated and restless. The drooling was obvious,
and the patient was breathing normally with intermit-
tent short crying periods. Her vital signs on arrival at the
emergency department were within the normal range
except for the tachypnea, temperature of 36.6°C, blood
pressure of 113/66 mmHg, pulse of 135 beats/— min, re-
spiratory rate of 35 breaths/min, and oxygen saturation of
99% on ambient air. The skin color was normal with a 2-s
capillary refill time. No remarkable abnormal sign could
be detected in her physical exam, and no sign of respira-
tory distress, stridor, retractions, or nasal flaring could be
seen. Her breath sounds were clear, with equal air entry
to both lungs. However, her mouth was full of saliva, and
she could not drink or swallow it. As much the examina-
tion was possible. No foreign bodies were visualized in the
nasal cavity or bilateral ear canals. Her abdomen was soft
with audible bowel sounds and no tenderness with palpa-
tion. No other remarkable sign could be detected.

2.2 | Methods
Considering the probability of foreign body ingestion, a
chest and an abdominal x-ray were requested, demonstrat-
ing a round radiopaque foreign body projecting over the
thoracic middle part of the esophagus. The approximate
measurement showed a diameter of 20 mm in diameter by
2.5mm thickness, with a steep sign on the lateral view and
a hollow sign in the anteroposterior, suggestive of a button
battery lodged in the thoracic esophagus (Figure 1).
Considering the time had passed from the initiation
of symptoms, the endoscopy room was notified to be pre-
pared immediately, and the on-call pediatric gastrointesti-
nal specialist was requested to be there immediately. The
patient was sedated by an anesthesia specialist with intra-
venous midazolam (0.75 milligrams per kilogram) after
putting in oxygen nasal canola. In the meantime, she was
prepared and positioned supine by the operating room
staff. The endoscope entered the mouse and then the ini-
tial part of the esophagus without any specific abnormal
finding. When it was pushed further, a silver foreign body
was obvious (Figure 2). It was lodged in the esophagus
and could hardly be grasped by the endoscopic device.
However, after several attempts, the battery was grasped
and removed cautiously to avoid any pressure or chemical
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FIGURE 1 The patient's chest x-ray showed a round-shape
foreign body in the middle of the thoracic esophagus. The diameter
was measured to be 2.4cm, and the thickness was 0.6 cm.

FIGURE 2 The foreign body could be detected in the medial
part of the thoracic esophagus. It was lodged and could be grasped
after several attempts. Then, it was taken out slowly to avoid any
chemical or pressure injury to the esophagus.

injury. No abnormal finding was detected in the patient's
laboratory data.

The evaluation of the esophagus after the battery was
removed showed that the section involved in the battery
lodgment was inflamed and necrotized; however, no
perforation could be detected (Figure 3). There was ev-
idence of mucosal ulceration in the mid-esophagus, ap-
proximately 3.5cm in length, and necrosis on the lateral
aspect of the wall but no perforation. Because there was
no perforation, the injured area was incrementally rinsed
with 100mL of 0.25% sterile acetic acid (weak acid). The
battery, which was a 3V Lithium button battery, was also
evaluated (Figure 4). The postoperative diagnosis was
CR2025 lithium Cell 3 V battery in the thoracic esophagus
with mucosal ulceration.
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FIGURE 3 There was evidence of mucosal ulceration in the
mid-esophagus, approximately 3.5cm in length, and necrosis on
the lateral aspect of the wall but no perforation.
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FIGURE 4 A CR2025 battery is a non-rechargeable lithium
coin or “button” cell that is 20 mm in diameter and 2.5mm in
thickness.

2.3 | Outcomes and follow-ups

After the procedure, the patient was transferred to the
pediatric intensive care unit (PICU) under close observa-
tion and cardiac monitoring. The diet was determined to
be Nil Per Os (NPO) to prevent further physical injury to
the necrotized area and perforation. The feeding through
the nasogastric tube started the day after the procedure.
The NG feeding continued for 1week, and the IV fluid
was stopped 2days after the procedure. The patient was
transferred to the general pediatric wards 2days after the
endoscopic procedure. The observation was continued
for two more days, and no complications were detected

during this period. She was discharged 5days after the
ingestion, and the day after, he could tolerate oral fluid
with no complications. One- four- and eight-week follow-
ups were done, and no abnormal symptoms or signs were
mentioned or detected. An esophagogastroduodenoscopy
was performed 1week after the initial procedure, demon-
strating appropriate healing and minimal stricture with-
out any indication of dilation of the esophagus. She had
no difficulty growing and gained normal weight during
the one-year follow-up after the event.

3 | DISCUSSION

One of the most life-threatening types of foreign body in-
gestion is the ingestion of button batteries. These events
occur mostly in children younger than 6years old and
most commonly between 1 and 3years old.'" Although
most cases (97%) are benign and result in no serious com-
plications, those with severe features can lead to serious
injuries to the trachea, esophagus, or laryngeal nerves.'
Damages to these tissues can result in injury, ulceration,
and perforation in the acute form and the long-term (de-
layed) injuries. Symptoms might be seen for days to sev-
eral weeks.’ The mechanism of injury in these cases is
different, ranging from local pressure necrosis, corrosive
damage due to the release of chemical contents, toxic-
ity by heavy metal contents, and electrical injuries as the
most commonly seen mechanisms."

The presentation of these symptoms varies based on
the location of the battery. The most common symptoms
in the case of GI tract involvement are nausea, vomiting,
dysphagia, irritability, and abdominal pain. The most
common location of lodgment is narrow parts of the
esophagus. If they go through the stomach, they will be
passed from the lower gastrointestinal part. The size of
the battery is also important, especially in cases where the
battery is larger than 20 mm in diameter. If the period be-
tween ingestion and removal is more than 2- hours, the
risk of serious injuries is higher.'” The diagnosis and the
determination of the location of battery lodgment are not
always straightforward, and the symptoms might not be
specific.13 Therefore, the role of radiologic evaluation is
crucial. Most of the time, the plain radiologic review is
enough, and it should be done in both axes, anteroposte-
rior and lateral, to distinguish the objects from each other
(coin and button batteries) and also the precise location
of the objects. Sometimes, serial imaging is necessary to
make sure about the lack of stricture and perforation.**

Approaches to cases of button battery ingestion should
be planned based on the patient's age, type, and battery
size. In asymptomatic low-risk cases, follow-up with se-
rial radiographs is recommended for up to 2weeks. In
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high-risk cases, children younger than 6years or batter-
ies with a diameter >15mm should be serially assessed
every 4days. In cases where they do not pass through
the stomach, they should be removed endoscopically.
Moreover, those younger than 5years old or with battery
sizes >20mm should be urgently approached by endo-
scopic removal.'>!® The guidelines noted that the optimal
management of these cases is incremental irrigation and
suction to remove debris with 50-150mL of 0.25% sterile
acetic acid. The safer approach to removing button batter-
ies is via direct visualization rather than retrieval by bal-
loon catheter or magnet, considering the opportunity to
visualize tissue injury.' The setting of the endoscopic pro-
cedure is also important to consider based on the sever-
ity of symptoms and the probability of the need for open
surgical removal. Those with high-risk conditions should
be done in cardiac catheterization rooms or operation
rooms. Patients with button battery ingestion should re-
main NPO, and follow-up endoscopic evaluations should
be performed to assess the healing process. In cases where
vessels (aorta) are involved, it is recommended to perform
angiography to ensure vascular integrity.

An important point regarding button battery ingestion
is public awareness and parents’ and guardians' knowl-
edge about how these incidents should be prevented and
managed.'” Previous research has also shown although
most parents have enough awareness, there are consid-
erable knowledge gaps that should be addressed by pub-
lic health and policymakers.'® The disposal of a battery
is crucial since the dead battery still has hydroxide ions,
which can be enough to damage the tissue it is in contact
with.” In a study by Lahmar et al, it has been shown that
approximately two-thirds of these events are preventable
by measures such as screw-secured compartments. They
have also emphasized that this intervention is not success-
ful without collaboration with industries and highlight-
ing the importance of their preventive measures.'® Other
unproven methods, such as providing unattractive bitter
taste covers for batteries, have been proposed by previous
literature.® Moreover, timely management, which begins
with the parent’s intervention, is a crucial step regarding
the fact that delay in the removal of the battery and nec-
essary treatments can result in the extension of the injury
and more irreversible damages.*

4 | KEY CLINICAL POINT

The most important point in button battery ingestion
management is its prevention. Parents should be educated
about the high probability of this event in children who
are discovering their surroundings and might put the bat-
teries of their toys or dolls in their mouth, specifically in

the age between 1 and 3years old. The importance of iden-
tifying the foreign object and distinguishing button batter-
ies from coins should be considered by triage nurses and
those who take the history in the first place, considering
the fact that delay in the removal of batteries can result
in irreversible changes in the structure of the esophagus
due to electrical or chemical injuries. An educated mul-
tidisciplinary team should conduct the treatment consist-
ing of pediatric gastroenterologists, educated nurses, and
anesthesiologists.
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