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A 15-month-old boy was brought to an urgent care center by his father for suspected ingestion of a
button battery.

History. The father noticed a remote control lying on the floor where his toddler was playing; the back
had been removed and the newly placed lithium battery was missing. He was asymptomatic,
including no unusual fussiness, drooling, wheezing, vomiting, or cyanosis.

His vital signs were within normal limits. A thorough physical examination revealed moist mucous
membranes, no oral lesions or ulcerations, a soft and non-tender abdomen, bowel sounds within
normal limits, and no significant abnormalities. The patient was born full term without complications.
He was otherwise healthy.

Diagnostic testing. Nose-to-rectum plain X-rays were taken immediately upon arrival. The X-ray
results confirmed a solitary opaque circular object in the distal stomach (Figure 1).
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Figure 1. Anteroposterior view of nose-to-rectum plain radiograph revealing an opaque, coin-shaped
mass suspected to represent ingested button battery based on patient’s history.

Differential diagnoses. It is crucial to accurately differentiate between a button battery and a coin
when examining plain radiography, as prompt removal of button batteries via endoscopy is necessary
whereas the urgency of removing coin(s) may vary depending on the circumstances. When analyzing
an anterior-posterior X-ray for any round, opaque foreign object, close inspection is recommended to
identify a double ring or halo sign, indicative of a button battery, as opposed to the completely
homogenous radiopacity of an ingested coin.” Additionally, obtaining a lateral plain film radiography
may aid in detection, as some batteries may display a step-off sign.! However, thinner battery
designs may resemble a coin on lateral images alone.! Upon closer examination of Figure 1, the
patient’s anterior-posterior radiograph image reveals an opaque circular foreign object with a double
ring, confirming the presence of a button battery in the gastric antrum in conjunction with the patient’s
parental history.

Treatment and management. Based on the initial concern of potential battery ingestion, the patient
received 10 mL of oral honey during triage and was promptly sent for imaging. Upon confirmation of
the battery and its location on imaging, the child was transferred via ambulance to a children’s
hospital equipped to perform emergent foreign body removal via esophagogastroduodenoscopy
(EGD). EGD exploration revealed no gross damage of the esophagus. Mild gastric ulcerations with
surrounding inflammation were noted and neutralized with acetic acid (Figure 2). A 20 mm lithium
battery was successfully retrieved from the prepyloric region, approximately 3 to 4 hours after
suspected ingestion (Figure 3).



Figure 2. Supefficial erosions noted in the distal stomach on EGD imaging post-neutralization with
acetic acid.



Figure 3. Previously new 20 mm lithium battery after endoscopic retrieval, showing signs of erosion 3
to 4 hours post-ingestion.

Outcome and follow-up. The patient received a dose of intravenous pantoprazole and was
subsequently discharged the same day. The patient was prescribed oral omeprazole 10 mg daily for
1 month. The patient experienced a speedy recovery without complications.

Discussion. The age of advancing technology and the widespread use of battery-powered
household devices have contributed to a rising trend in accidental pediatric battery ingestions,
particularly of lithium coin batteries due to their conveniently small size.? Battery-related incidents in
children under 18 years old surged from 2010 to 2019 with over 7000 annual emergency visits, which
is double from the previous decade.® Foreign body ingestions are overall more common in children
aged younger than 3 years old due to the explorative nature and oral fixation associated with this age
group.*® A majority of patients are asymptomatic after initial ingestion of a battery which may
contribute to a delay in diagnosis and a higher complication rate, especially in unwitnessed cases.*®
Maintaining a high level of suspicion and initiating prompt workup and treatment is crucial in avoiding
serious injury and potential death.26”

The active portion of a battery consists of a negative terminal (commonly made of zinc or lithium) and
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or mercuric oxide).®® When a battery is in contact with bodily tissue its electrical potential triggers an
isothermic water hydrolysis reaction at the battery’s negative pole junction.® This results in the
production of hydroxide ions due to the electrical current flowing through adjacent tissue, effectively
“completing the circuit” between the two poles of the button battery.? The rapid accumulation of
hydroxide ions can elevate local tissue pH to alkaline levels as high as a pH of 12 to 13, which may
subsequently induce liquefactive necrosis and deep caustic injury.? The severity of tissue damage
after button battery ingestion depends upon the remaining amount of electrical charge in the battery,
the length of time the battery is in the upper gastrointestinal tract, and the battery size.®'" However,
the ingestion of a “dead” or inactive button battery is still of major concern because it can retain

enough voltage to generate an external current.'?

Epithelial damage is evident as soon as 15 minutes after impaction and major corrosive injury can
occur in as little as 2 hours.®® The esophagus is the most prone anatomical location for ingested
battery impaction and tissue damage.!"-'3 Esophageal tissue becomes edematous and the battery
adheres tightly to the mucosa the longer the battery is impacted.'! Tissue necrosis leads to erosion,
which can result in esophageal perforation over days to weeks, with the risk of eventual formation of
fistulae between the esophagus and neighboring structures such as the trachea or aorta.®'® Mucosal
injury and subsequent complications increase with button batteries larger than 20 mm in diameter
and in children under 5 years of age.® Larger batteries are more difficult to pass through the narrow
esophagus of a young child, resulting in more severe burns and tissue damage within a shorter
period of time.'%13-15 Prolonged battery impaction in the esophagus may result in vocal cord paresis
and paralysis, tracheal stenosis, esophageal perforation, esophageal stenosis, tracheoesophageal
fistula (TEF), vascular fistula, and hemorrhage.”'® Hemorrhage from vascular injuries, primarily
aortoesophageal fistulas, is the most commonly reported cause of death in patients after button
battery ingestion.'!1” Button batteries in the stomach are thought to be less damaging due to the
larger cavity size, increased wall thickness, and less anatomic structures in the vicinity to endure
potential collateral damage.'®1°

Regardless of presenting symptoms or lack thereof, when button battery ingestion is suspected or
known, an emergency evaluation including nose-to-rectum plain radiographs is recommended for all
children 12 years of age and younger, all batteries 12 mm in diameter or greater, or if the battery size
is unknown.” Imaging may be deferred, however, for asymptomatic, healthy patients older than 12
years who have ingested a single battery less than 12 mm in size, no concomitant magnet ingestion,
no existing history of esophageal abnormalities, and a reliable caregiver to observe for battery
passage at home with instructions to seek prompt treatment if symptoms develop or if battery
passage has not been confirmed after 7 to 14 days.”?°

Oral administration of 10 mL of pure honey, repeated every 10 minutes as necessary, is advised for
children aged 1 year or older with known or suspected battery ingestion within 12 hours.'#2% An
appropriate alternative for infants less than 1 year of age or children with a honey allergy is to
administer 1 g of oral sucralfate every 10 minutes.?? In 2018, Anfang and colleagues conducted a



study to explore the potential protective effects of various substances in cases of button battery
ingestion, including apple and orange juice, sports drinks, honey, maple syrup, and sucralfate. Their
initial ex vivo testing demonstrated that honey and sucralfate could neutralize the effects of the
batteries. Subsequent testing in a porcine animal model confirmed the efficacy of these substances in
vivo. To determine the optimal dosage and frequency, the authors administered 10 ml of each
substance every 10-15 minutes, mimicking physiological saliva production. Similar studies in 2021
and 2022 also found that honey reduced tissue injury compared with other substances and saline
used as a control.21:22 If an X-ray reveals a battery in the esophagus, honey can be continued up to 6
doses or sucralfate up to 3 doses.?® No further doses are needed for batteries located in the stomach
or beyond. 420

Per the 2021 guidelines for clinical management of button battery ingestion from the Children’s
Healthcare of Atlanta, the timing of battery removal via direct endoscopic visualization depends on
the size and/or location of the button battery.?® Emergent endoscopic removal within 2 hours is
recommended for all esophageal impacted batteries, as well as for batteries in the stomach if
symptomatic or co-ingested with a magnet.8:'920 Endoscopic removal within 24 hours is
recommended for batteries in the stomach if the patient is asymptomatic, 6 years of age or younger,
the battery is 15 mm or greater, or with multiple battery ingestion.?? Gastroenterologist consultation
without the need for endoscopic removal may be appropriate for previously healthy patients aged 7
years or older who are asymptomatic and have ingested a battery smaller than 15 mm that is located
in the stomach or if the battery has passed the pylorus.?? These patients may be monitored in the
outpatient setting and counseled to return for imaging or further management if the battery has not
passed naturally within 7 to 14 days or if symptoms develop.2°

Preventative measures for button battery ingestion includes counseling caretakers on the importance
of properly storing batteries out of reach of children, as well as vigilantly monitoring toddlers and
children at all times.® President Biden’s recent enactment of Reese’s Law, which mandates child-
resistant testing standards and prominent warning labels for button battery-powered devices
(effective February 23, 2023), further serves to augment efforts to prevent incidences of accidental

battery ingestions.?3

Conclusion. This case serves to emphasize the unfortunate rise in battery-related incidents among
children. Our patient was fortunately met with a favorable outcome, largely due to early recognition by
the parent, prompt protocol initiation by the urgent care staff, and the culmination of well-orchestrated
efforts of the emergency medical team and pediatric gastroenterology specialist. Patients from all
ethnic and socioeconomic backgrounds are at risk for encountering the dangers of accidental foreign
body ingestion, thus highlighting the importance of health care professionals to provide anticipatory
guidance to all parents/guardians, and particularly those with young children.
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