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Comparison of Endoscopic Removal of Disk Batteries in Children

Jung Ok Kim, M.D., Eun Hui Hong, M.D., Byung-Ho Choe, M.D., Min-Hyun Cho, M.D.,
Hye-Eun Seo, M.D., Hae-ri Lim, M.D., Mi Ae Chu, M.D., Su Kyeong Hwang, M.D.,
Sun min Park, M.D., Suk Jin Hong, M.D., Ye Jee Shim, M.D. and Byung Ho Choi, M.D.

Department of Pediatrics, Kyungpook National University School of Medicine, Daegu, Korea

Purpose: Any battery impacted in the esophagus must be removed urgently because of the possibility
of serious complications such as perforation, fistula, and mediastinitis. The use of endoscopic procedures
was compared to find the most rapid, effective, and safe method to remove disk batteries.

Methods: The cases of 24 children (9 males, mean age, 1.5 years) that had accidentally ingested disk
batteries were reviewed. The patients had visited the Department of Pediatrics, Kyungpook National
University Hospital from July 1997 to June 2007 for the removal of disk batteries. Endoscopic removal
was attempted using a retrieval net or a magnetic extractor with a balloon (condom). The procedure times
for removing the ingested battery were compared.

Results: Children that ingested batteries with a larger diameter (20 mm) had a greater chance to have
esophageal impaction with serious injury, such as esophageal mucosal necrosis or ulcers, as compared
to the ingestion of smaller diameter batteries (10 mm) (p <0.01). Endoscopic removal of disk batteries
was attempted either using a retrieval net in 10 children or by using a magnetic extractor with a balloon
in 6 children. Endoscopic removal using a retrieval net was more effective (mean procedure time: 1.5
min) as compared to using a magnetic extractor with a balloon (mean procedure time: 3.3 min) (p <0.05).
Conclusion: Both procedures, either using a retrieval net or a magnetic extractor with a balloon were
effective in removing ingested disk batteries. Based on our experience, an endoscopic procedure using

a retrieval net was a more effective method for foreign body removal. (Korean J Pediatr Gastroenterol
Nutr 2007; 10: 147 ~156)
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A7 GIF-XQ240 (Olympus, Japan; 27 9.2 mm,
717 W7+ 2.8 mm), GIF-P230 (Olympus, Japan; %7 8.5
mm, 7] W7} 2.2 mm), GIF-N230 (Olympus, Japan; %
73 6.0 mm, 717~ W7} 2.0 mm)o] A A-gH
74 A H(forcep) T magnetic extractor (IE-2P, Olympus, Japan),
Roth retrieval net (retrieval net; foreign body standard re-
trieval net 11050, US endoscopy, USA), biopsy forcep &
o] ¢lth(Fig. 1).

WA e 717 W7 273 ] Agrez Qlal retrieval
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Z7| Al ool A+ biopsy forcep2- 2 condom®] 4+
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(EVL; endoscopic variceal ligation) X]ol] A&+ £
cap (outer cylinder)& ©]-&3Fo] t]A3 Z A& magnetic
extractorol] o] cylinder W2 ¥ th5 AW % 313
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A A 2 midazolam (0.1~0.3 mg/kg)S 7|22
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371 & skoivh AL e ZE F3l 2 Liming 3wt

A Algstich

| Fig. 1. Endoscopic devices used
7_;,;"»“ | for the removal of disk batteries,
. (A) magnetic extractor+balloon,
(B) retrieval net,
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Fig. 2. Disk batteries removed by endoscope (one by Foley

catheter),
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Table 1, Demographic Data of Patients in Accordance with Characters of Foreign Bodies and Devices used for Battery Removal

Size of battery Procedure
No. Sex Age (yr) (diameter x thic- Location time Instruments used Endoscope
kness in mm) (sec)
1 M 16 10x5 Stomach 872 Biopsy forcep+condom P230
2 F 1.0 10x5 Stomach 123 Magnetic extractor+EVL cap XQ240
3 F 09 10x5 Stomach 90 Magnetic extractor+EVL cap P230
4 F 08 10x5 Stomach 305 Magnetic extractor+condom P230
5 M 16 20x3 Stomach 247 Magnetic extractor+condom P230
6 F 1.0 10x5 Stomach 106 Magnetic extractor+condom P230
7 M 1.0 10x5 Stomach 354 Magnetic extractor+balloon P230
8 F 08 10x5 Stomach 102 Magnetic extractor+balloon P230
9 F 1.0 10x5 Stomach 71 Magnetic extractor+balloon N230
10 F 08 10x5 Stomach 24 Retrieval net XQ240
11 F 09 10x5 Stomach 56 Retrieval net XQ240
12 M 09 10x5 Stomach 204 Retrieval net XQ240
13 F 09 10x5 Stomach 79 Retrieval net XQ240
14 F 11 10x5 Stomach 293 Retrieval net XQ240
15 F 11 20% 2 Upper esophagus 60 Retrieval net XQ240
16 M 15 20% 2 Upper esophagus 27 Retrieval net XQ240
17 F 17 10x5 Stomach 64 Retrieval net XQ240
18 M 19 20x 3 Stomach 63 Retrieval net XQ240
19 M 41 10x5 Stomach 65 Retrieval net XQ240
20 M 1.0 20% 2 Upper esophagus 60 Foley catheter NA
21 F 15 10x5 Stomach—small intestine - Spontaneously eliminated (1 week) NA
22 F 2.7 10x5 Stomach—small intestine - Spontaneously eliminated (1 day) NA
283 F 3.1 10x5 Stomach—small intestine - Spontaneously eliminated NA
24 M 32 10x5 Stomach—small intestine - Spontaneously eliminated NA
Mean+SD 15+0.89 169+197 6
(range) (08~41) (24.0~872.0)

EVL: endoscopic variceal ligation, NA: non-applicable,
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Table 2, Location of Disk Batteries in Accordance with the
Age of Patients

Age (yr) Upper esophagus  Stomach  Small intestine
0~1 7 (29%)

1~2 3 (13%) 9 (38%) 1 (4%)
2~3 1 (4%)
3~4 2 (8%)
4~5 1 (4%)

Total 3 (13%) 17 (71%) 4 (16%)

TEE B3 7]eb HA, A7) =
SR e G 2 0 o A I ] |
174 5 20dl(11.8%)oN A7t AA} ==
o 159 (88.2%)A = o] §
Aol S8 By A5
5 9 Hell A7 A o|n] %o A7
ol vlsted FofstAl T4l wol uebidth(p=0.0049).

4. LHAIZH HAYH A HAHO HE AlZkFig. 3,
Table 4)

(B

Lot
oz
o

ag xo %
32 o\

fu <
&2 Ho (L

Hdo o & fo rlr

o2
w2 2
W
)
> P -‘1°"
i S
o o 23
o
ﬁ i £ [T ot
Ox

=

Magnetic extractor®} F-41(FE& condom)$ ©]-8-3 7
$7F 6ol Ed HiF £ A7ho] 197.5 (£120.0)%

49 ¥]9) ©H(Fig. 3A, B), retrieval net= A&t 7397}
1022 it 935 (£86.0)% Z#(Fig. 3C, D), retrieval
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1 2] magnetic extractor2} EVL cap s AH-&3F 7-¢-7
o7 ZH7F 90%, 123% £ 2% %lth(Fig. 3E). 7] 7
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Table 3, Symptoms according to the Location of Disk
Batteries

Symptoms Upper Stomach . Sm?‘”
esophagus intestine
Asymptomatic 15 (63%) 4 (16%)
Vomiting/ 3 (13%)
dysphagia/
irritability
Watery diarrhea 1 (4%)
Melena 1 (4%)
Total 3 (13%) 17 (71%) 4 (16%)

0=NS (non-specific).

*0=0.0049 (Fisher’s exact test).
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Fig. 3. Endoscopic removal of
disk batteries using different de-
vices, (A) magnetic extractor+
balloon: attracting the battery, (B)
magnetic  extractor+balloon: re-
trieving the battery, (C) retrieval
net: holding the battery, (D) re-
trieval net: retrieving the battery,
(E) magnetic extractor+EVL cap,
(F) magnetic extractor+condom:
attracting the battery,

Table 4, Comparison of Procedure Time: Retrieval Net vs, Magnetic Extractor with Balloon in Removing Disk Batteries

Magnetic extractor

Retrieval net +balloon or condom p-value
No, 10 6
Sex M : F) 4:6 2:4 NS
Age (yr) 149+0.99 1,03+0.29 NS
Mean+SD (range) (0,78 ~2.20) (0.,72~134)
Size of battery 10x5 7 5 NS
(Diameter x Thickness in mm) ~ 20x3 (or 20x2) 3 1
Location Upper esophagus 3 NS
Stomach 7 6
Frequency of trial 1 6 3 NS
2 4 3
Endoscope N230 1
P230 5
XQ240 10
Procedure time (sec) 935+86.0 1975+120.0 0.0197*

Mean+SD (range)

(31.96~155.04)

(71.67~323.43)

*Mann-Whitney’ U test, NS: nonspecific.
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Fig. 4. Disk battery lodged in
esophagus (A) endoscopic
view of esophageal ulcer with
wall necrosis after removal of
disk battery, (B) Chest X-ray
shows a disk battery at neck
with double edge.
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