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Related risk factors analysis and prognosis in 92 children with

accidentally ingesting button battery”
WANG Ruizi s XUE Fumin YU Zhidan ,LI Xiaoqin®
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Provincial Children’s Hospital ,Zhengzhou , Henan 450018 ,China)

[Abstract] Objective To analyze the clinical characteristics, endoscopic manifestations,treatment meth-
ods and prognosis of children with accidentally ingesting button battery to provide the guidance for clinical di-
agnosis,treatment and prognosis. Methods The clinical data of 92 children with accidentally ingesting button
battery treated in this hospital from January 2017 to June 2022 were retrospectively analyzed,including the
gender,age, button battery residence time,incarcerated position,diameter,old and new degree, whether adop-
ting the protective measures,etc. and the related risk factors for accidentally ingesting button battery were an-
alyzed. Results Among 92 children patients, 69 cases (75. 0%) were male and 23 cases (25.0%) were fe-
male,the age was 7 months 26 d to 8 years old,with a median age of 2 years and 7 months old,in which and 60
cases (65.2%) were 1 —3 years old. The complications included mucosal edema erosion,esophageal ulcer, e-
sophageal perforation,gastric ulcer,esophageal stenosis and so on. Forty-one cases (44. 6 %) were normal un-
der the endoscope without treatment. Forty-cight cases (52.1%) had good prognosis after medication therapy
and nutritional support. Three cases (3. 3%) of esophageal stricture were treated by balloon dilatation,and the
adult diameter 9. 8 mm gastroscope could pass smoothly. The logistic regression analysis results showed that
the button battery incarceration location was the influencing factor for causing serious complications (P <<
0. 05). Conclusion Adopting the protective measures such as taking milk and honey could reduce the serious
complications caused by accidental ingestion of button batteries.

[ Key words | children;button battery;risk factors;complications; prognosis

*» BEWB.ERHARTERFEILLSTE (81903330) ;7 44 2021 4EFHE & BRI H (212102310037) 52022 4F B Al pg 45 5 4 R e
PRI S H (SBGJ202102212) . {EE® A EAA992—)  FEFEM 1, FEMFH/NILIEM RGEHEMBIIE.  © BEMEE, E-mail: lixiao-
qinys@126. com,



2128

HALE S LE D B & R R w2
FE 5y T 301 RAE SR . 20t R B B R IR G 2
Y35 R AT A0 1% 2 e it R AT 3 BT Ak T T v
405 ] B 7 A A A R O B R A A
I RAE, MEE T BB . EERAE Bt
L E R LB, 4 100 JTTLESA 10~20 A
R AR FITHL I R A AR, LR AR T R E 1 L A
BAETH Y L AW ST B AE SR IR AL L FE AR
KAGRE IR FNHUS A G RIZIT e Bl 45 PR A (LA 4l
1 #REFZE
L1 —fFH

[l PR 43 AT 2017 4F 1 H & 2022 4F 6 H TABRE
W2 1Y 1R il Al Fn e th H 26 i 7 B BEIESE Y 92 i iR
LR R GERE . AFRE: (DAERY <14 %5 (2) B
S A HEBR AR (DD AR AEALE O il 2
AE S RS PR AR S0 S5 IF R RE 5 (2) I R B8 B 57 3 1
RUPRH . AU T B B e B 4 W R
(2021-H-K42)
1.2 F#&
1.2.1 #iH5X

AR A A 4 1th 5| 62 T A E Y ™ AR R Ay O R
Ha=T) M HA (n =17, B B 8T B
TeA5 A5 K ek BE 2 e A1 B BT T A TE B 0
R B AL AR KR SRR OR T, ERRS R
THERBITHGERER, WAEEEE . . BE M0
2 CEEESL.E B, B A0 s AR S T
WA H RS TN E SR (R a8 ] 2 R
PRAPF R R S 5B, RG22 2R 2 4
Ao R EEEARUE N IR S TE B 3R I PRAE AR I 2%
ER A 1 e
1.2.2 WLERIEAF

W AR B LI DR 55k A 45 1 J31) 45 % 2 41 e i v
P BT E] e WA E L ELAR T IH AR B, IR T AR
SR BRI AR 05 B ) A A BRI
C-J2 W 2K H (C-reactive protein, CRP) /K, VA & B 4%
ALl | R Y I ARE R D L X I & RE B A OGS
W LR AT M
1.3 “%itFan

¥ H SPSS26. 0 e it Ak 7400, fa EER
METF TR o+ R LBCRH ¢ BB AFF A
IEAS AT E R M(Q,.Q:) FoR . LK R
R 50 5 THECRR LA BB SR 1R, LU BCR F X2 R 50
¢ Fisher K8 HE % 1% R H =50 2% logistic [ 5 2 #7
fER R E, L P<<0.05 HZERAGIH#E XL,
2 % S
2.1 —HER

¢ AEF 20235 T AFHS2EH 14

92 il B IL B 69 B (75. 0%). & 23 f
(25.0%)4EW 7 N H 26 d B 8 %, 4ER 2 % 7
AH L HH 1~3 % 60 6 (65. 2%), i &4 EL,
BILEL 2 B B &I 7 B (7. 6%, Mk 3
(3.3%) AW XE 4 6] (4. 3%) MKk 3 1 (3.3%) .
MR 5 B (5. 4%) JEIRAIE 2 B2, 2%) ., A &L
b R BB XS 4 G A 24 TT L RO B RO B R L H
15 6 (16. 3% W B &4 .77 1 (83. 7Y W B H N .
2.2 Afew iR EFLEGERE SN

LER7S [ TR TN R4 I VL M T
R AR R A R DR AP LA, 25 A B
TR L (P<C0.05), L 1,

®1  AMBEHSIEFEFRENEERHN

SH L i) JEEAL e P
(n=175) =17

PR G 2,910 0.088

5 53 16

k'S 22 1

G Es D 31.934+18.13  32.35+17.05  0.087  0.931

A1 PR AT G ) 6.890  0.009

<24 h 52 6

=24 h 23 11

AR AL E (o) —  <€0.001

LB 0 9

BEPE 1 2

BT 1 2

H 73 4

Al EAR () 13.680 <<0. 001

<15 mm 71 10

=15 mm 4 7

ANERNHTIHREE G 0.98  0.323

X 61 12

JE 45 14 5

SRIARA L (o) 4,780 0.029

2 24 1

?Fr 51 16

TR AR Go) 0.940  0.330

A 4 2

P 71 15

CRP(x+s,mg/L) 12.8241.96 13.061.20  0.642  0.525

— :Fisher ¥ a4

2.3 Ade b RPEEFREN S RHF SN

BERAGI Y E LR R RE NS FHA
0325 logistic B 43 8, 45 5% 5 7 A 4 v b 8 1 067
I 5k I R B 52 R R R (P<<0. 05), L3R 2.
2.4 HERTAlebwEilieytAmEErL



EAEF22F7TAF2455 148

92 BB ILH 3 (3. 3 %) B4 Bt 5 B KR O
ST BB R 5 53 (3. 3V BE S SL. B @
AR BIRSEIR . 2 g 5 3 B (3. 300) B Bk
LI AR 534 B (37.0%0) B B K P BE KL, 2
FEIL KA BERE 55 (5. 4 %) B BB BERZ B M. 3 1
(3.3%) Hitdz, WK 1,

2.5 %%

A1 (44, 6 Y0 B LT BT 6 R I R . 20 41 F 3
HE K T3 — 250775 34 611 (37, 0%) B ZH MK i BE
J= L2 (2. 200) /ANt 7 S B TS 1 45 7 R AR
F AW N AFE 2 YETT 4 B (4. 3V TRR B B
LA EREE R RERESHERT NG
F2+5 01 (5. 400) B R BESZ B 0, B bR 5 B Ak
MR IT 3 (3. 300 B MAAT 2~3 IRIKEY”
KVAYTF IS N B 9. 8 mm H &5 AT A 8 4k 3 1]
G3VBEFPAERERHERLE FEEHERR
Yy B AL B A EL URE WS ] B EHE TN E SR

2129

2.6 WiE

41 i (44. 6 0) HBIAS RIER BILRE E B B, 1
A JEHIEBE VT JC 5 . 34 41 (37. 0 %) Fh 5K i B
F25 015, 400 BREBR B iR)T 2 AR A B B
FEIER . 2 012, 200 /M BUZIRTTY 2 MG &8 5
FBIEH . 4 014 3VOWRBUZIHT 1 PHIREE &
B 2 0B R B R ROR & A oW A R
L2 PIB R BUZRIRA & . 3 013 30 BEF L
WIr 1T AHREEESE 1 PIFAEa, DUTRIR, R
B 2 PIZF LR A S AT 2 M AR R & E B
JRATE AR BUMAE . 3 (3. 300 B RANGIT 14
HIaE & 88 1] WA VFRUR . AN AR 9. 8 mm
BT A L 2 BN RE O, AR AT B SKR
JP R 2 AN AR E AR B EAR 9.8 mm B HA]
IR 38 ok o 266 A A0 VR AT OE R R, PR
FLAIL . 2 A3 198 97 SO AE R A F 5 bs BMI 7EIE
WL .

®2 ANBHSIECEHFRENSEERSN

I H B SE Wald OR (95%CI) P

20 F10 P b R I E] —0.039 0.026 2.219 0.962(0.914~1.012) 0.136
EEIE{IEERTR L TR A 4.986 1.194 17.424 146.309(14. 080~1 520. 377) <20.001
A0t B A 0.020 0.196 0.010 1. 02000, 694~1.499) 0. 920

Bl AMBMHREFTRETRA

3 4 i
HALIE S LB L S 22— Hrh Ll gl dn
M 5 FE R R, kS s L E W ki

SYH 6. 8% ~ 10, 8%, H w4 40 L Wb Fx WL
(85.9%) . Z k4T 1 B AW ILE(33. 297,
21 10 E L 1 45 AT L W L S B L H R 5T 3 IR



2130

IR 200300 L 3t UL i PR 2 BA A AL SR L K | iy
0% Wi 2, LU S5 AN HLRERE IR o AT R B S I
Wz PRI ME L1 L A A RT X L IX ot 35 (6 L R M 0
B e AR R R TSR AR A ST
DLE R A e A A R DR R P o | R LN S A, BN
¢ M 21 10 v b 5 | AR 411G DR PR O AN B B, G 2
RS I B0 AL AE OC , A R 38 350 AT 3 RS ik
P, FEAE R PAE AL o OE R RS BN AR B A
BN O o N () W A T W R/ A LS I L T
SRH T S B i . o eE A Y U S Ao A5 A
AT 5% IR 2 0 LS PN B R I RORE R LA E B
JIES 7K i JBE 2 55 ol Z2 UL L 3X W] B 5 A 38 B B0 R A A
O Vi T P TRDRE R A 5 T A 2E AL LR A X
B X AT RE 5 K B SR BN R R A U0 A 0 R
5 I TR]AH O .

WEATAF 5 32 W, 20 10 Fi S 76 3 Ak 38 P9 A [R] 38 7 1
B 5 A 38 K S AR B RN R Y B AT 5 R A
FEE IR R RE . K 2 B AL e B AR SR 6~ 25
mm, A& >12 mm B mMEIILENEE, Y E
=20 mm B, 38 BRS040 0 A 2% S ™ A I R E 1Y
AAEVE I g — T 52 I REAS B 0 o 0 BF
S8R B SO RAE A AR S Al R 7R Ak e
P45 BRI D) AT I A O RN AR 5T b 24 )
(26. 1 %0) ¥ MR 4l e st B LB 2 Wi H B0 A 4 | g ik 4
itk 68 B (73. 9 %) L2 BT JCREAR . 53 A W 5Tl
1 S My R R B 2R R 0 E 4 A AL 30 min
BT 3 At 3, 2 h N ED ] kAR R R e L AR
5 6 (6. 5%0) )™ I KA A e ) EONeE N R AR
X5 K2R s A AR Rk R Rl
LS S B A 12 RS IR 6 AR ARG 8 I A L O &
i L R R TS B R T,

v A 10 H b R R R BR AR T AL B N, AT RE s HS n
P i Y it T 3 RS e B, I R IR R R
& R A A B S e L L0 T AR
7 5 7 A0 0 P B L R OGRS . AR R g A L 3
Tt b 5] Bsp %ot viE 64 B TR) B TH R B R AT 0T, 5 R W
TR T P AL 2 i B AL H DI
B L2, X 5EEAAE 3 A A PR AR ) f# ] A5 4
AR, WA ILEFWIIGEE T A% H, Wi hn 74
00 Rt R AU o R ) SE S S R R B B
AR OCPE X AT g 5 A i K S A5 B [
A, T8 g HEAA A A0 Tt 55 S S S HUH B R 6 h
PAPYE', {H 22 B T o 2 st ) ofr BE )R 7 R
ZHBILNEZERARIB %12, ik ig &
IR ) S A 25 1 AN 1R XU Ve AT B B 1 T, sl 48 K
B BN RS AR g2 A, R, 24 40 30 H it

¢ AEF 20235 T AFHS2EH 14

B K GRS A R AR K iRk
A, R RBP4 45 R K M O 2 ORE B RTRE L BUH IS
1~3 JAAT N A I St T Ak 3

AW, 15 IR 240 F b e 1A R e 2 R/
SRR AR B B L A B T s 5 A A A Y
T e 3 F LTS . 2 414 e 3 B R e B 2
T AFFEB Y AR R AT R AR BRAR K (MR R C F
TV U AR VAR R A YRR S AR L A
FEH A 25 B (27. 2%0) B2 J5 B AR A 04 % K 304 1
DLAETE B BEIR 0T, B 00 IR ) e 8 sk 24 4 ik % 286 o 4t
15 B H B 7™ 5 & RE B AT BE (P =0. 029) . ARBFIEH
SIS 2 HIH KRS —mFH L, R
P YL BoF ()9 P B A T R AL L 1 R R A i
JER YL ST AL AMRE IR R 2 DR X AN B PR e A UK
BRI X FLR AR T2W. 3 65 FIITiE
Kt - B Gk AR 8 28 3R X PR EIILZ
T ORI YA I B A O T L AE I PR T B A 44 AT R T
WGP WA AT IR IR A I,

25 1 A, A1 e b e A A A R R B B
PRAT U 47 Jo 2 0 1 [R] 2 s 2 2 P40 40 L 0l /D O &
i A BBl TG I DG B . T AR F 9 oK X A
FEL YL PR RS AU ol R R A R R 5 S R AT
O3 BT AR IR T E— RS

S % 3k

[1] OLIVA S,ROMANO C,DE ANGELIS P, et
al. Foreign body and caustic ingestions in chil-
dren:a clinical practice guideline[J]. Dig Liver
Dis,2020,52(11) :1266-1281.

[2] LITOVITZ T, WHITAKER N, CLARK L, et
al. Emerging battery-ingestion hazard: clinical
implications[ ] ]. Pediatrics,2010,125(6):1168-
1177.

[3] Centers for Disease Control and Prevention (CDC).
Injuries from batteries among children aged <13
years; United States, 1995 —2010[J]. MMWR
Morb Mortal Wkly Rep,2012,61(34) :661-666.

[4] AKILOV K A,ASADULLAEV D R,YULDA-
SHEV R Z. Cylindrical and button battery in-
gestion in children: a single-center experience
[J]. Pediatr Surg Int,2021,37(10) :1461-1466.

(5] B3R 0 i 0, B 4, &5 L 2 V8 Akl 5 9 e
O™ H I RCAE B fes I 3R B LT L e R LR ¢
#,2018,36(10) :734-737.

(6] a2 LR =0 AR 2 41 h AR LR ARk



$AEF 20235 TAFH2EE 14M

7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

S ZE 2y, o E LB AL E = Y2 L SR
WAL R[] ], dr A8 LR A4, 2022, 60
(5):401-407.

ORSAGH-YENTIS D, MCADAMS R J, ROB
ERTS K J, et al. Foreign-body ingestions of
young children treated in US emergency de-
partments: 1995—2015 [ J ]. Pediatrics, 2019,
143(5):e20181988.

SUGAWA C,ONO H,TALEB M,et al. Endo-
scopic management of foreign bodies in the up-
per gastrointestinal tract:a review[ ] ]. World ]
Gastrointest Endosc,2014,6(10) :475-481.

EX IR, AR 4F. 58 BilLE R R AL 41
Wb T BOF ACRE 1Y AH DG A& I R 2 e LT . o /)
JLARE 24,2021, 28(11) : 964-967.

FEBRA 2N AL TE N SR N B AL FRLT
H N LEREE 2,2019,26(4) 1 241-244.
FEERA TR AN S L B A E =Y T
FOF KA b Hofa b6 R R o A L) . vh S AL
45 ,2020,22(7) : 774-779.

SEMPLE T, CALDER A D, RAMASWAMY
M, et al. Button battery ingestion in children-a
potentially catastrophic event of which all radi-
ologists must be aware[ ]J]. Br J Radiol, 2018,
91(1081):20160781.

ANAND S,JAIN V,AGARWALA S,et al. E-
sophageal button battery in the pediatric popu-
lation: experience from a tertiary care center
[17. Indian J Pediatr,2020,87(8) :591-597.

AL LAWATI T T, AL MARHOOBI R M.
Timing of button battery removal from the up-
per gastrointestinal system in children[]]. Pe-
diatr Emerg Care,2021,37(8) :e461-463.
VOLKER J, VOLKER C, SCHENDZIELORZ

[16]

[17]

[18]

[19]

[20]

2131

P,et al. Pathophysiology of esophageal impair-
ment due to button battery ingestion[ ] ]. Int ]
Pediatr Otorhinolaryngol,2017,100.77-85.
MUBARAK A, BENNINGA M A, BROEKA
ERT I, et al. Diagnosis, management,and pre-
vention of button battery ingestion in child-
hood:a European society for paediatric gastro-
enterology hepatology and nutrition position
paper[J]. ] Pediatr Gastroenterol Nutr, 2021,
73(1):129-136.

LORENZO C, AZEVEDO S, LOPES ], et al.
Battery ingestion in children, an ongoing chal-
lenge:recent experience of a tertiary center[ ] .
Front Pediatr,2022,10.:848092.

LABADIE M,REBOUISSOUX L,VIALA ]J,et
al. Regarding pH-neutralizing esophageal irri-
gations as a novel mitigation strategy for but-
ton battery injury[J]. Laryngoscope,2019,129
(4):E123-124.

LERNER D G,BRUMBAUGH D, LIGHTD ALE
J R, et al. Mitigating risks of swallowed button
batteries: new strategies before and after removal
[J]. J Pediatr Gastroenterol Nutr, 2020, 70 (5) .
542-546.

MAHAWONGKAJIT P, TOMTITCHONG P,
BOOCHANGKOOL N, et al. A prospective
randomized controlled trial of omeprazole for
preventing esophageal stricture in grade 2b and
3a corrosive esophageal injuries[J]. Surg En-

dosc,2021,35(6) :2759-2764.

& mH W .2023-01-29)
(G5 . FFBE)

(Wi H 3. 2022-10-22



