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Clinical Analysis of Disc Battery Ingestion in Children

Yi-Jung Chang, MD; Hsun-Chin Chao, MD; Man-Shan Kong, MD; Ming-Wei Lai, MD

Background: The purpose of this study was to evaluate the characteristics, management,
and outcomes of disc battery ingestion in children.

Methods: We reviewed the medical records of children aged between 1 and 15 years
old admitted to Chang Gung Children's Hospital due to disc battery ingestion
from September 1997 through July 2003). The diagnosis of disc battery
ingestion was based upon history, clinical symptoms, and results of imaging
studies. The clinical data reviewed included sex, age, clinical manifestation,
hospital course, imaging findings, and endoscopic results.

Results: We found 12 cases (8 males and 4 females) of disc battery ingestion with a
mean age of 1.8+3.43 years (range, 9 months to 5 years). Two patients had
symptoms of vomiting, nausea, and abdominal pain. Two cases with no his-
tory of disc battery ingestion and were accidentally found by X ray studies.
Four cases had their batteries impacted in the esophagus and eight cases had
their batteries impacted in stomach. In those patients with esophageal
impaction, one died suddenly, and the batteries were removed successfully
by endoscope in the other three. Among those patients with batteries in the
stomach, two patients underwent endoscope removal and the other 6 patients
experienced smooth courses and the batteries spontaneously passed through
the gastrointestinal tract within 5 days. The diameter of the ingested disc bat-
teries ranged from 12 mm to 23 mm. The duration of hospitalization varied
from 1 day to 61 days. Four patients had obvious damage of gastrointestinal
mucosa including three esophageal mucosal erosion lesions, and one gastric
mucosa erosion lesions with hemorrhage. Two patients experienced compli-
cations: one died suddenly due to tension in the pneumothorax and penu-
moperitoneum and the other had tracheoesophageal fistula.

Conclusions: Most cases of disc battery ingestion run uneventful courses. However, the
ingestion of some disc batteries may be fatal or complicated with life-threat-
ening events. If the battery impacts in the esophagus, emergency endoscopic
management is necessary. Once in the stomach, the battery will usually pass
through the gastrointestinal tract without long-term complications.

(Chang Gung Med J 2004;27:673-7)
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utton batteries are those small, coin-shaped bat- and other similar appliances. The incidence of inges-
teries used in watches, calculators, hearing aids, tion of button batteries has increased during the past
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severa years as the availability of these devices has
increased.®

Before 1983, there were only 6 cases of button
battery ingestion in the medical literature.® In the
earliest reports in the literature, either serious sequel
developed or were feared. Now there are frequent
reports, some with retrospective analyses as in the
report by Litovitz of 119 cases which is the largest
study reported in the world to date.

Recommendations for management ranged from
past aggressive treatment including surgery to now
successful conservative management.©® We herein
report our experience of disc battery ingestion in
children focusing on clinical characteristics, man-
agement, and outcomes. In addition, we included
clinical observations of endoscope findings and long
term complications.

METHODS

We reviewed the medical records of children
admitted to Chang Gung Children's Hospital due to
disc battery ingestion from September 1997 through
July 2003. The Chang Gung Children's Hospital has
462 licensed beds where specialized teams of health
care professionals provide care to critically ill
infants, children, and adolescents with a 2 million
patient population size per year. The diagnosis of
disc battery ingestion was based on history, clinical
symptoms, and results of imaging studies. The clini-
cal datareviewed included gender, age, clinical man-
ifestation, hospital course, imaging findings, and
endoscope results.

RESULTS

Twelve patients were enrolled in this study
(Table 1). There were 8 male patients and 4 female
patients. The ages of the patients ranged from 9
months to 5 years old with amean age of 1.82+1.36
years. The most common symptoms included

Table 1. Clinica Course, Outcomes and Complications
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abdominal pain (16%), and cough (16%), and fol-
lowed by vomiting (8%). The mean duration of
ingestion was 5.11+4.31 hours (range, 1 to 16
hours). Among the 12 patients, 2 patients (16%) had
no history of disc battery ingestion and were inciden-
tally found during radiological examination. Both of
them presented with intractable cough and poor
appetite for 2 days, and one of them was dead on
arrival at our emergency department. The diameters
of disc batteries varied from 12 mm to 23 mm
(mean, 17.2+4.5 mm).

Each patient underwent plain radiological exam-
ination and 5 patients received endoscopic studies.
Four cases (33%) had esophageal battery impaction
and eight cases (67%) had gastric impaction. The
mean ages of those patients with esophageal and gas-
tric disc battery impaction were 2.17+1.91 years
and 1.77+1.04 years, respectively. The locations of
disc batteries in the esophagus was mostly found in
the upper third (75%), followed by esophagocardic
junctions (25%). Figure 1 demonstrates an ingested
disc battery in the upper part of the esophagus in a
patient. The mean diameter of disc battery located in

Fig. 1 Chest X-ray demonstrating an ingested disc battery in
the upper esophagus of a patient.

Case Endoscope Successful Death Fistula Mucosa Smooth
examination removal damage passage
Esophagus 4 3 3 1 1 3 0
Stomach 8 2 1 0 0 1 7
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esophagus and stomach was 21.2+1.5 and 15.2+
4.2, mm, respectively. The diameter of 75% of the
impacted esophageal disc batteries measured greater
than 2 cm in diameter, but only 25% of gastric disc
batteries measured greater than 2 cm in diameter.
The duration of hospitalization ranged from 1
day to 61 days (mean, 8.09417.76 days). The dura-
tion the batteries were lodged in stomach ranged
from 1 day to 4 days (mean, 1.6241.06 days), and
those in the esophagus were lodged for 5 days to 61
days (mean, 25.33130.98 days). One patient died
suddenly in our emergency department. Three
patients with esophageal foreign bodies had their
batteries removed successfully by endoscope within
hours after admission. One of them developed a tra-
cheoesophageal fistula. This patient received broad
spectrum antibiotics and nasogastric tube feeding,
but still had severe complications during the 61-day
hospital stay. Two patients (12%) underwent endo-
scope removal of gastric batteries and the other 6
patients the batteries spontaneously passed through
the gastrointestinal tract within 5 days. Figure 2
shows a battery with corrosive dissolution in a child
with gastric disc battery ingestion removed using
endoscopy. A total of 5 patients (41.6%) had obvious
gastrointestinal damage by clinical and endoscopic
evaluation. Four patients had endoscopic mucosal
damage including three with esophageal mucosal
erosion (one finally developed tracheoesophageal fis-
tula), and one with gastric mucosal erosion with
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Fig. 2 A battery removed by endoscope (right) with corro-
sive dissolution in a child with gastric disc battery ingestion,
compared with anormal battery (left).
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hemorrhage. One patient died suddenly and was clin-
icaly suggested to have esophageal perforation com-
plicated with tension peumothorax and pneumoperi-
toneum. Among the patients with endoscopic
removal of disc battery in the esophagus, all of them
pathologically revealed mucosa erosion with necro-
Sis.

In eight patients with gastric battery discs, 2
cases underwent endoscopic examination. One had
mucosa hemorrhage and erosions over the gastric
body, the other one had a retained battery in the
stomach for 2 days without symptoms or damage of
the gastric mucosa. The patient defecated the disc
battery on the 5th day after ingestion. The remaining
six patients who did not undergo endoscopic exami-
nations underwent close observation and supportive
care during hospitalization. Five of them (83%) had
their batteries pass through their gastrointestinal
tracts within 48 hours. The diameters of these defect-
ed batteries were smaller than 2 cm.

DISCUSSION

Button batteries contain mercury, silver, zinc,
manganese, cadmium, lithium, sulfur oxide, copper,
brass, or steel as the components of the anode, cath-
ode.“® They aso contain either sodium hydroxide or
potassium hydroxide to facilitate the electrochemical
reactions through the electrolyte-soaked separation.©
The three most commonly involved battery systems
are those with manganese dioxide, silver oxide, and
mercuric oxide.” These three systems contain aka-
line electrolytes that are usually 26% to 45% potassi-
um hydroxide or sodium hydroxide.® The akaline
solution is strong enough to cause rapid liquification
necrosis of tissue.®® |n cases of battery ingestion,
the mechanism of injury occurs by three different
means including direct corrosive action, low voltage
burns, and pressure necrosis.® Liquefaction necrosis
and perforation can occur as soon as 4 to 6 hours
after adisk battery islodged in the esophagus.21

According to previous reports, the ingestion of
button batteries usually occurs in children. The sizes
of button batteries vary in diameter from 7.9 to 23
mm and in weight from 1 to 10 grams.®¥ Button bat-
tery ingestion usually causes problems in children if
the diameter of battery greater than 20 mm.®
Hearing aid batteries and mercuric oxide batteries are
the two most commonly ingested according to



previous observation.® A previous report stated that
children less than 5 years of age are the most com-
mon victims.® Button batteries lodged in the esoph-
agus is atrue emergency and the batteries should be
immediately removed because of the possible fatal
complications due to rapid action of the alkaline sub-
stance on the mucosa and the pressure necrosis.
Once lodged in the stomach, most disk batteries pass
through uneventfully. Some authors have indicated
that 85% of such button batteries are passed within
72 hours.®® The benefits of H2 blockers or laxatives
have not been confirmed for those patients with disc
batteries in the gastrointestinal tract.*? Surgery is
indicated only if the patient develops signs of perfo-
ration or obstruction of the bowel.*29

All of our patients were less than 5 years old
and most patients (50%) were between 1 and 2 years
old and male gender was predominant (67%). Most
children (84%) were asymptomatic after disc battery
ingestion. Radiography is a reliable method for
establishing the location of the ingested button. In
our cases, we found that those who ingested disc bat-
teries with diameters larger than 2 cm were at risk
for gastrointestinal mucosa damage because such
batteries easily impacted in the esophagus (60%), or
took more time to pass through the gastrointestinal
tract. In our observation, when disc batteries were
lodged in the esophagus, damage to the esophagus
mucosa may occur within 5 hours, thus generating
more severe gastrointestinal damage such as mucosal
erosion, fistula formation, or sudden death due to
tension peumathorax.

Most cases of disc battery ingestion run
uneventful courses and are usually benign. Severe
complications are usually caused by large button bat-
teries lodged in esophagus. Such batteries may cause
necrosis or perforation of esophagus which leads to
tracheoesophageal fistula, mediastnitis, pneumotho-
rax, and even sepsis or shock with time.” Emergent
endoscopic management and close follow up of the
clinical course are necessary when the disc battery is
impacted in esophagus. Once lodged in the stomach,
the battery will usually pass through the gastroin-
testinal tract without difficulty. Prevention plays an
important role in button battery ingestion. We recom-
mend that the batteries should be kept in a safe place
where children are unable to reach them.
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