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Llenb uccnepoBaHmMA: OLEHKa Pe3yNbTaToB IeYeHns AeTel ¢ NoBPpeXAEHUAMM NULLEBOAA IMTUEBbIMM BaTapeiikamu.

Marepuan n MeToapl: B UCCIEA0BAHME BKOYEHBI 76 AeTel, NOCTYNUBLUMX B CTAaLMOHAP € AuarHo3om «MHopoaHoe Teno (nutvesas 6atapeiika) nu-
wesoga», B nepuog c 2007 roga no 2023 rr. B 3aBUCMMOCTM OT CPOKOB MOCTYNIEHWA U YAAaNEHNA MHOPOAHDBIX TeN, ATV pasfeneHsl Ha 4 rpynnbi: | rpyn-
na - 31 (41%) pebéHok, KoTopomy 6aTapeiika bbina yaaneHa B CPOKM 40 4 YacOB OT MOMEHTaA NpornatbiBaHus; Il rpynna — 16 (21%,) aeteit, KoTopbim
6aTapeiika yaaneHa B CpokM oT 4 1o 8 4acoB OT MOMeHTa npornatbisaHus; Il rpynna — 10 (13%) aeTeit, KoTopbiMm 6aTapeiika bbina yaaneHa B CPOKM OT
8 00 12 yacoB OT MOMeHTa npornaTtbiBaHua u IV rpynna — 19 (25%) aeTel, y KOTOPbIX YTOYHUTb BPEMA NPOrNaTbiBaHKUA baTapeiky He NpeacTaBnaoCh
BO3MOXHbIM, @ NOC/IE YAANEHWUA UHOPOAHOTO Tena Bblnl BblABAEH My6OKMIA OXor NULLEeBoAa. B KauecTBe METOA0B AMArHOCTUKM UCMO/Ib30BaHbl PEHT-
reHorpacwva opraHoB rpygHOW U BPIOLLIHOI NONOCTY, Wen; KOHTPACTHasA peHTreHorpadws, dubpoasodaroractpockonus (G3C). Npu HeobxoaMmocTU
NpoBOAMAACL KOMMbIOTEPHAsA TOMOrpadua OpraHoB rpyaHON 1 BPIOWHOM NONOCTH.

Pe3ynbTathl: Npy BbIABAEHUN Y AiETel IYBOKOro NopaxeHus NuLeBoAaa B BuAe GUBPUHO3HO-HEKPOTUYECKOTO 330daruTa, OHU roCNUTANU3UPOBAUCD
B OTAeNeHNe peaHUMaLIMM U MHTEHCUBHOM Tepanuu, rAe NONHOCTbIO 6blNa UCKIOYEHa SHTepabHaA HarpysKa, M OHW NepeBOANANCH Ha NapeHTepab-
Hoe nuTaHue. B 14 caydanx (18%) oTmeyeHbl pasnnyHble OCNOXKHEHMA: MPONEXHM Nuwesoaa — 4 (5%), nepdopauma nuiesoaa 6e3 NuLLeBoAHO-TPa-
XeasbHOro MW NULLEBOAHO-BpOoHXManbHoro caula — 4 (5%) n nepdopaums nuwesosa ¢ bopmmposaHmem ceuiia — 6 (8%).

3aKnoueHue: 4eTv, NOCTyNMBLUME B NO3AHME CPOKM MOCAE NPOMNATbIBAHUA IMTUEBbIX HaTapeeK, BNOCNEACTBUM CTaKUBAKOTCA C TAXKENBIMU OC/ONK-
HeHUAMM B BuAe nepdopalivmn NULLEBOAA U Pa3BUTUA COOBLLEHUA C AbIXaTeNbHbIMM NyTAMU. [10AX0AbI K NeYeHMIO TaKMX 6ONbHbIX NpeaCcTaBNeHbl B
ManoM KonuyecTse NybAnKaLmiA, U HeT YETKO CHOPMUPOBAHHOMN NeYebHOM TaKTUKM U PEKOMEHAALMIA.

Kntouesble cnoBsa: ox#o2 nuwesoda, nepgopayus nuuiesoda, nuujeso00Ho-mpaxeansbHolli cauwj, MUUe800HO-6pOHXUANbHLIG c8uUW, 330¢hazocmoma,
2acmpocmoma.
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71. https://doi.org/10.25005/2074-0581-2025-27-2-463-471

MANAGEMENT OF BUTTON BATTERY INJURIES OF THE ESOPHAGUS

V.G. BAIROVY, E.S. SALAKHOV?23#

1 Department of Faculty Surgery with Clinic, National Medical Research Center named after V.A. Almazov, St. Petersburg, Russian Federation
2 Children's City Clinical Hospital Ne 5 named after N.F. Filatov, St. Petersburg, Russian Federation
Department of Pediatric Surgery, North-Western State Medical University named after L.I. Mechnikov, St. Petersburg, Russian Federation
4 Department of Surgery and Urology named after Professor B.I. Miroshnikov, St. Petersburg Medical and Social Institute, St. Petersburg, Russian Federation

Objective: To evaluate the results of the treatment of children with esophageal injuries caused by button battery ingestion.

Methods: The study involved 76 children who were admitted to the Children's City Clinical Hospital Ne 5 named after N.F. Filatov in St. Petersburg,
Russia, with a diagnosis of a button battery foreign body in the esophagus between 2007 and 2023. Based on the time that elapsed between admission
and the removal of the foreign body, the children were divided into four groups: Group 1 — 31 children (41%) from whom the battery was removed
within 4 hours of ingestion; Group 2 — 16 children (21%) from whom the battery was removed within 4 to 8 hours of ingestion; Group 3 — 10 children
(13%) from whom the battery was removed within 8 to 12 hours of ingestion, and Group 4 — 19 children (25%) for whom the exact time of battery
ingestion could not be determined. After the removal of the foreign body, a deep burn of the esophagus was detected in these cases. Various diagnostic
methods were employed, including chest and abdominal X-ray, neck X-ray, contrast radiography, and upper endoscopy (EGD). If necessary, a computed
tomography (CT) scan of the chest and abdomen was also performed.

Results: When acute necrotizing esophagitis, characterized by deep esophageal lesions, was detected in children, the patients were admitted to the
intensive care unit. In these cases, enteral nutrition was discontinued entirely, and the children were transitioned to parenteral nutrition. Among
the cases, complications were observed in 14 cases (18%): esophageal pressure necrosis with ulceration occurred in 4 cases (5%), esophageal
perforation without the formation of tracheoesophageal or bronchoesophageal fistulas was noted in another 4 cases (5%), and esophageal perforation
accompanied by fistula formation was identified in 6 cases (8%).

Conclusion: Children who are admitted late after button battery ingestion can develop severe complications, such as esophageal perforation and
fistulous connections between the esophagus and the respiratory tract. Few publications address the treatment of these patients, and there are no
clearly defined strategies or recommendations available.

Keywords: Esophageal burn, esophageal perforation, tracheoesophageal fistula, bronchoesophageal fistula, esophagostomy, gastrostomy.
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BBEAEHMUE

C KaXkapIM rofOM YBE/IMYMBAETCA YMCIO AETEN C MHOPOAHBIMM
TENAMM }KeyA04YHO-KULIEYHOTO TpakTa. OCHOBHOM KOHTUHIEHT — 3TO
[leTv [0 3 NET, YTO CBA3AHO C UX XKeNaHWEeM B 3TOM BO3pacTe Monpo-
608BaTb BCE Ha BKYC. B CBA3M C pa3BUTMEM NPOMbILIIEHHOCTH, MEHS-
€TCA 3TUONOTUA MHOPOAHBIX Tes, 4To TpebyeT 6onee BHUMATENBHOMO
W TWaTeNbHOro cbopa aHamHe3a 1 YETKO 0TPaboTaHHOM CXembl OKa3a-
HMA NOMOLLM AETAM C 3TOM Npobnemol [1, 2].

Havnbonee yacTbiMu NPUYMHAMM MOBPEKAEHUIA ABNAKOTCA XU-
MUWYECKME OXOTW NULLEBOAA, BCIEACTBME C/Iy4aliHOrO MpOrnaTbiBa-
HUA XMMWYECKUX peareHToB. BTopas npuyvHa — 3TO NporiaTbiBaHWe
MHOPOAHbIX Ten [1-3]. M3 MHOpOoAHbIX Ten, AeTH Yalle BCEro nporia-
TbIBAOT MOHETbI, KOTOpble B 6ONbLUMHCTBE CBOEM 6e360N1e3HEHHO
NPOXOAAT Yepes BECb MULLEBAPUTE/bHBIN TPAKT, NPUYEM poauTenu
YacTo faxke He 3HAT 0 cnyumswemca. C Havana XXI BeKa, B €BA3N C
pasBUTUEM MPOMBILLAEHHOCTH, B ObITY LUMPOKO MCMNONL3YIOTCA UTHE-
Bble baTapeiiku (puc. 1). HeBHUMATENBHOCTb pOAMTENEN, OTCYTCTBUE
WX YTUIM3ALMK, U UHTEpeC AeTel nonpoboBaTb GaTaperikn Ha BKyC
MOTYT MPUBECTU K OYEHb NMEYa/IbHbIM NOCNEACTBUAM, BblparKaOLWUM-
cA ryBoKMMM 0XKOoraMu NULLEBoAa U Kenyaka [3-5].

TAXKECTb MOPAXKEHWA NMULLEBOAA NOC/E YAANEHUA UHOPOAHbIX
Ten (6aTapeek) oueHMBaeTca meTogom ¢rbpoa3odaroracTpocKkonmm
(®3rC). CornacHo KnaccuduKaumm, LWMPOKO UCMNOAb3yeMON B AETCKOM
MPaKTUKe U B OTEYECTBEHHOMN IUTEPATYPE, XMMUYECKME OXKOTM MULLe-
BOZa Pa3AeNATCA Ha 3 cTeneHu:

e | cTeneHb — N€rkan: KatapasbHbli 3300aruT; BbIpaxkaeTcs B

TUNEePEMUHU, OTEKE, PAHUMOCTH C/IM3UCTON 0B0IOYKM;

e |l cTeneHb — cpeaHAn: BblAeNAeTca Kak pUOPUHO3HO-3PO-
3MBHbIN 330QaruT ¢ bonee MyH6OKMMU MOBPEXRAEHUAMM
CNM3UCTON O0BOMOYKM U BOBNEYEHUEM MOACAUIUCTOMO
CNosl; NPOABAAETCA OTEKOM, HanMuMem GUBPUHOZHBIX Ha-
NeToB;

. Il cTeneHb — TAXKENAA: XapaKTepu3yeTca KaK A3BEHHO-He-
KpOTUYecKmiA 330daruT, Npy 3TOM Noapas3yMeBaeTca nopa-
YKEHME BCeW CTEHKM OpraHa BM/IOTb [0 OKOJONULLEBOAHOM
Knetyatku [6].

LLENb NCCNEAOBAHMA

OueHKa pe3ynbTaToB IeYeHns AeTel C NOBPEXAEHUAMM NULLe-
BOAA /IMTUEBLIMM baTapeitkamu.

MATEPUAN U METOAbI

3a nepwog, ¢ 2007 roga no 2023 rog B cTauuoHap obpatnioch
1166 peteit c amarHosom «MHopogHoe Teno nuwesoaa». Mocne npo-
BefeHus peHTreHorpadum u ¢ubpoasodarockonumn y 873 (74,9%)
6b1710 BbIBNEHO MHOPOAHOE TE/IO B MPOCBETE HKeNYA0YHO-KMULLEYHOTO

Puc. 1 V13gne4éHHeie u3 nuwesoda bamapeliku
Fig. 1 Extracted button batteries from the esophagus
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INTRODUCTION

Each year, there is an increasing number of children who
accidentally swallow foreign objects that become lodged in their
gastrointestinal tract. The majority of these cases involve children
under the age of three, primarily due to their natural curiosity and
tendency to explore by putting objects in their mouths. As the in-
dustry evolves, the types of foreign objects that children swallow
are changing, underscoring the need for a more thorough and
careful collection of medical histories, as well as a well-structured
protocol for assisting children facing this issue [1, 2].

The most common causes of damage are chemical burns
to the esophagus caused by accidental ingestion of chemical
reagents. The second most common cause is the ingestion of
foreign bodies [1-3]. Children most commonly swallow coins,
and in most cases, these coins pass through the digestive tract
unhindered, often without parents even realizing it has hap-
pened. However, since the beginning of the 21t century, the
widespread use of button batteries in everyday items has raised
concerns (Fig. 1). Parents' inattention, improper disposal of bat-
teries, and children's curiosity about tasting them can lead to
serious consequences, including severe burns to the esophagus
and stomach [3-5].

The most common button battery types are L (alkaline), S
(silver-oxide), and C-type cells (lithium). The severity of esoph-
ageal damage following the removal of foreign bodies, such as
button batteries, is evaluated using upper endoscopy (EGD). In
pediatric practice and available literature, chemical burns of the
esophagus are classified into three grades.

Grade 1 (superficial involvement): catarrhal esophagitis
characterized by hyperemia, edema, and mucous membrane vul-
nerability;

Grade 2 (partial thickness involvement) is characterized by
fibrinous-erosive esophagitis, which involves deeper damage to
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TPaKTa, U3 HUX B NpocBeTe nuwiesoga —y 293 (25,1%) (puc. 2). U3 Bcex
[LeTel, y KOTOPbIX MHOPOZHOE Teso 6blN0 yAaNeHOo U3 NuLLeBoaa — 76
(25,9%) coctaBuau A€M ¢ NPOroYeHHbIMM baTapeiikamu. ITv nauu-
€HTbl U COCTaBMM MaTEPUaN HacTosLen paboTbl.
B 3aBMCHMOCTYM OT CPOKOB NOCTYNIEHUA U YAANEHWA UHOPOAHbIX
Ten, AeTV ObIW pasaeneHbl Ha 4 rpynnbl:
e |rpynna— 31 (41%) pebéHok, KoTopomy baTapeitka bbina
yZianeHa B CPOKM A0 4 4acoB OT MOMEHTa NPOMaTbiBaHUA
(B TOM Uncne y 12 (39%) feteit MIHOPOZHOE TENO YAaNEHO B
nepsble 24aca, y 10 (32%) — B nepsble 34yacany 9 (29%) -8
CPOKM A0 4 yacos).

e |l rpynna— 16 (21%,) petei, KoTopbim baTapeiika yaaneHa
B CPOKM OT 4 f0 8 4acoB OT MOMEHTa MPOrNaTbiBaHMA (M3
HUX y 9 (56%) aeTeit baTapelika yaaneHa B CPOKM Ao 6 Ya-
coB, y 4 (25%) — B cpoku 7 yacoB u y 3 (19%) — B cpokm o
8y4acos).

e lllrpynna—10(13%) pete, koTopbiM HaTapeiika bblna yaa-

JIeHa B CPOKM OT 8 0 12 YacoB OT MOMEHTa NPOMaTbiBaHUA
(w13 Hux y 8 (80%) aeTel BaTapeika yaaneHa B cpokm 4o 10
yacos, y 2 (20%) — B cpokm Ao 12 Yyacos).

e IV rpynna — 19 (25%) petelt, y KOTOPbIX YTOYHWUTL BPeMs

NpornaTbiBaHMA BaTapelikn He NPeacTaBUIOCH BO3MOMN-
HbIM, @ NOC/e YAANEHWUA MHOPOAHOTO Tena Obla BbIABAEH
ryboKMiA OO NuLeBoda (M3 Hux Ao 16-18 yacoB MHO-
poAHOe Tes0 B MULLEBOAE Haxoamioch y 8 (42%) aeten, y
OCTa/IbHbIX CPOKU YCTAaHOBWTb He yAanock (puc. 3).

B KauyecTBe METOAOB AMArHOCTUKM MCMNO/Ib30BaHbI PEHTIEHO-
rpadms opraHoB rpyaHOM M BPIOLIHOM MOMOCTY, LWEK; KOHTPACTHas
peHTreHorpadws, ®3rC. Mpu HeobxoAMMOCTH NPOBOAMUIACH KOMMbIO-
TepHas Tomorpadus opraHoB rpyaHoI 1 BptowHoi nonoctu. Ocobas
ponb B uccnefosaHuu otsogmnace PIIC, e€ pesynbratam, CPOKaM
npoBeAeHwA. B cBA3M € 3TUM, NOCAe yaaNneHUA MHOPOAHbIX Ten (baTa-
peekK), Npu BbIABAEHWUU OXOra B BuAe GUOPUHO3HO-HEKPOTUUYECKOTO
330d)arnTa KOHTPO/IbHAA AMArHOCTUKA NPOBOAMAACh He paHee 60 cy-
TOK NO NpUYMHE pUCcKa nepdopaLmm NuLLeBoaa.

3aKOHHble NPeACTaBUTENM (POAUTENN) NALUEHTOB, BKIHOUYEHHBIX
B UCCNef0BaHMe, fanun cBoé fobpoBosbHOE coracue Ha 0bpaboTky
[LaHHbIX CBOMX AeTeN.

Puc. 2 0630pHas peHmeeHozpagus opeaHos epyoOHOU Kaemku:
8 NPOEKUUU HUXCHel mpemu nuuesood 8bia8/1EHO OKpyanoe
UHOPOOHOE Mesio ¢ «080LHbIM KOHMYpom» (numuegas bamapelika)

Fig. 2 Plain X-ray: An esophageal button battery foreign body was
detected in the projection of the lower third of the esophagus.
Anteroposterior view (double contour)

the mucous membrane and the submucosal layer. This condition
is manifested by edema and the presence of fibrinous plaques.

Grade 3 (full thickness involvement): characterized by ulcer-
ative necrotic esophagitis, indicating damage to the entire wall of
the organ, extending to the periesophageal tissue [6].

PURPOSE OF THE STUDY

Evaluating treatment outcomes in children with esophageal
injuries caused by button battery ingestion, specifically lithium
batteries.

METHODS

Between 2007 and 2023, a total of 1,166 children were ad-
mitted to the children's city Clinical Hospital Ne 5 named after
N.F. Filatov in St. Petersburg, Russia, with a diagnosis of a foreign
body in the esophagus. Following X-ray and upper endoscopy, a
foreign body was identified in the gastrointestinal tract of 873
children (74.9%). Out of these, 293 children (25.1%) had a foreign
body located in the esophagus (see Fig. 2). Among the children
from whom a foreign body was removed from the esophagus, 76
(25.9%) had ingested button batteries. These patients are the fo-
cus of this study.

Depending on the time of admission and removal of foreign
bodies, children were divided into four groups:

e Group 1 - 31 (41%) children whose button batteries
were removed within 4 hours from the moment of
ingestion (including 12 (39%) children whose foreign
body was removed within the first 2 hours, 10 (32%) —
within the first 3 hours, and 9 (29%) — within 4 hours).

e Group 2 — 16 (21%) children whose button batteries
were removed within 4 to 8 hours from the moment
of ingestion (of which 9 (56%) children had button bat-
teries removed within 6 hours, 4 (25%) within 7 hours,
and 3 (19%) within 8 hours).

e Group 3 — 10 (13%) children whose button batteries
were removed within 8 to 12 hours from the moment of
ingestion (of these, in 8 (80%) children, the battery was
removed within 10 hours, in 2 (20%) within 12 hours).

e Group 4 — 19 (25%) children, for whom it was not pos-
sible to determine the time of battery ingestion, and

Puc. 3 MHopooHoe meno (6amapelika) nuuieeoda; cpoKU HaXo#OeHUs
8 NUWesode Heu3secmHsl

Fig. 3 Intraoperative endoscopic view of an esophageal button battery
foreign body; the time of presence in the esophagus is unknown
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CTaTucTyeckas obpaboTka MOYYEHHbIX PE3YNLTaTOB NPOBO-
[AMnachk ¢ MOMOLLbIO NaKeTa NPUKAaAHbIX nporpamm SPSS 16.0. (IBM
Corp., Armonk, USA). [leckpunTMBHasA CTaTUCTWMKa NpeACTaB/ieHa B
BUAE AONeNn.

PE3YNbTATbI

XapaKTep 1 KoNMYECTBO OCNONKHEHWI NO rpynnam npeacrasne-
Hbl B Tab.

Kak BuaHo 13 1abn., B | 1 Il rpynnax, nocne yaaneHns MHopos-
HbIX Ten, U3 OCNOXKHEHW npeobnagany OXoru nuwesofa NErkow
CTEeNeHu B BUAE KaTapa/bHOrO M 3P0O3MBHOTO 330darnTa, KOTOpPbI
OrpaHMYMBaNCA KOHCEPBATMBHbIM NeveHneM. [pu BbIABNEHWUN OXora
nuwesoaa lI-1ll crenenu (4 cnyyas Bo Il rpynne) pebéHok rocnutanu-
31pOBanCA B XMPypruyeckoe otaeneHue, 1 NposBoaunace bonee ycu-
JIEHHAA KOHCEPBaTUBHAA Tepanua.

B Il v IV rpynnax BcTpeyanuch bonee TAKENbIe OCNOKHEHUS, B
ToM uncne oxorv nuwesoga lI-1ll crenenwn (puc. 4), nponexun u 10
cnyyaes nepdopaumm nuiesoaa (puc. 5), B 4 U3 KOTopbIx UMENO Me-
cto passutue MNTBC.

Tepanusa 6onbHbIX. [TpK NOCTyNAEHWUM A€TH | FPyNnbI rocnUTanu-
31POBA/IUCh B XMPYPruyeckoe OTAeNeHME, a MOC/E YAaAeHUA MHopoa-
HOrO Tena, NPY OTCYTCTBUM OCNOXKHEHWI Ha 2-1 AeHb BbINMUCHIBA/IUCD.
Mpv oxore NuLLEBOAA NErKOI CTENEHU Ha3HaYaNacb KOHCEPBATUBHASA
Tepanus (0bnenuxoBoe macno, anmaresb, Gpu3MOTEPaNeBTUYECKOE
neyenne (PT/)). KoHTponbHas PIMC npoBoamnack Ha 7-ble CyTKM OT
MOMEHTa TPaBMbl, Ffie NaToN0rK He HbiNo BbIABAEHO.

AHaNoOrMYHan TakTMKa bblna npegnpuHaTa v getam Il rpynnbl,
NpuW oXore NULLEBOAA NETKoN cTeneHun. B caydasax oxora nuwesoaa
II-lll cTeneHn npoBoaunach ycuaeHHaa KOHCePBATUBHAA Tepanua: aH-
TubakTepuanbHas, ropmoHanbHas, ®T/1, obnennxosoe macno, anma-
renb, KBamaten. KoHTposbHOe obcneioBaHMe NPOBOAMAOCH Ha 21-ble
CYTKM — BHa4Yane BbINOMHANACL 0630pHaA peHTreHorpaduma opraHos
PYAHON KNETKM, 3aTeM — KOHTPACTHas peHTreHorpaduvs nuuiesoaa,
npu otcyTcTBuK natonorum — INC. Bee aeTv Bbin BbINUCAHbI Ha am-
bynaTopHoe neyeHue B YLOBETBOPUTENBHOM COCTOAHWUM. Ta TaKTU-
Ka fievyeHna NPOBOANTCA U B HacToALLEe Bpema.

TakTuKa neveHus y geteii Il v IV rpynn, roe nocne yoaneHus 6a-
TapeeK 6bln1 BbifBAEH YOOKMI Oxor NuLLeBoaa, ¢ 2011 roga nepe-
CMOTPEHQ, B CBA3M C BOSHUKLLUMMM OCNIOKHEHUAMM.

Tabauya Xapakmep u Konuyecmso ocroxcHeHul no epynnam, n (%)

|
Group 1, n=31
Oor nuwesoaa | ct.
Grade 1 esophageal burns
Osor nuwesoga lI-11l cT.
Grade 2-3 esophageal burns
MponexHu nuiiesona
Esophageal pressure ulcers
MNepdopauma nuwesoga 6e3 passutna NTEC
Esophageal perforation without -
development of BEF/TEF
MNepdopauma nuwesoaa c passutmem NTBEC
Esophageal perforation with development of -
BEF/TEF

24 (77%)

after removal of the button battery foreign bodies, a
deep burn of the esophagus was detected (of these,
the foreign body was in the esophagus for up to 16-18
hours in 8 (42%) children, for the rest, the time could
not be determined (Fig. 3).

The diagnostic methods used in this study included chest
and abdominal X-ray, neck X-ray, contrast radiography, and flex-
ible endoscopy with gastric suction. When necessary, a CT scan
of the chest and abdomen was also performed. Special emphasis
was placed on the results and timing of EGD. After the removal
of foreign bodies, such as button batteries, if burns were found
in the form of acute necrotizing esophagitis, follow-up diagnos-
tics were conducted at least 60 days later to minimize the risk of
esophageal perforation.

Parents, as the legal representatives involved in the study, pro-
vided their voluntary consent for the processing of patients' data.

Statistical analysis of the collected results was conducted
using the SPSS (2009) IBM SPSS Statistics for Windows, version
16.0 (IBM Corp., Armonk, USA) with descriptive statistics report-
ed as proportions.

RESULTS

The characteristics of complications by groups are present-
ed in the Table.

As shown in Table, Groups 1 and 2 experienced mild compli-
cations, primarily esophageal burns manifesting as catarrhal and
erosive esophagitis. These cases were managed conservatively.
However, in Group 2, four cases of Grade 2-3 esophageal burns
were identified, necessitating hospitalization in the surgical de-
partment and more intensive conservative therapy.

In contrast, patients in Groups 3 and 4 had more severe
complications. These included Grade 2-3 esophageal burns (see
Fig. 4), bedsores, and ten cases of esophageal perforation (see
Fig. 5). Among these perforations, four resulted in the develop-
ment of BEF/TEF.

Management. Upon admission, children in Group 1 were
hospitalized in the surgical department. After the removal of the
foreign body and in the absence of complications, they were dis-
charged on the second day. In cases of mild esophageal burns,
conservative therapy was prescribed, which included sea buck-

Table Characteristics of complications following
button battery ingestion by groups, n (%)

Bcero

Total

1} 11 v n=76

Group 2, n=16 Group 3, n=10 Group 4, n=19

8 (50%) - - 32 (42%)
4 (25%) 9 (90%) 15 (79%) 28 (37%)

- 1(10%) 3 (16%) 4 (5%)

- - 6 (32%) 6 (8%)

- - 4 (21%) 4 (5%)

Npumeyanue: MTEC — NULLEBOAHO-TPaXeaNbHbIV U NULLEBOAHO-6POHXMANBHDIV CBULL,

Note: BEF/TEF-bronchoesophageal fistula or tracheoesophageal fistula
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LT

Puc. 4 Oo02 nuwesoda II-Ill cmeneHu nocne yoaneHus UHOPOOHO20
mena

Fig. 4 Endoscopic view following the removal of a button battery
foreign body revealed ulcerations and erosions with damage
affecting more than half of the esophageal circumference (Grade 2-3
esophageal burn)

[o 2011 roga 14 peTelt, KOTOPbIM MHOPOAHOE Teno Bbiio yaa-
NeHo B cpokM 12 yacos v 6onee 0T MOMEHTA TPaBMbl, PV BbIABAEHWM
r7Iy6OKOro MOpaKeHWA NULLEBOAA, OblIM NPONEYEHbI MO HUNKECeay-
tower cxeme. MNpu NOCTYNNEHUM OHM OCMOTPEHbI XMPYProM, SHAO-
CKOMMUCTOM, NpoBefeHa 0630pHasA peHTreHorpadus opraHoB rpyaHo
KNETKK, Nog, obwmm obesbonnsaHnem nposegeHbl ®IIC, yaaneHme
MHOPOAHOrO Tena. Y 3Tux 60/1bHbIX BbIN0 BbIABAEHO NOPaXKEHME MK-
Wwesoaa B Bnae GnbpPMHO3HO-HEKPOTUYECKOTO 330darnTa, Noc/e Yero
[JanbHeNwWwas MarHocTMKa AncTanbHbix otaenos KT 6bina npekpa-
LLeHa, B CBA3M C PUCKOM pa3BuTMA nepdopaummn nuuesosa Ha GoHe
MHCYbNALMN.

Mocne ypaneHus 6aTapenkn 4eTU rocnmTannM3nMpoBaanch B OT-
JeneHvie peaHVMaLMKU U UHTEHCUBHOM Tepanuu, rae bblna nosHo-
CTbIO MUCKNIOYEHA 3HTepasibHas Harpyska, U oHW bblav nepeBeaeHsbl
Ha napeHTepasbHoe nuTaHue. Ha 2-3 geHb BbiNOAHANACL 0630pHas
PEeHTreHorpadva OpraHoB rPyAHON NOAOCTU U LWEK, NPU OTCYTCTBUU
naToNorMn AeT NepeBoAMUCL B XMpypruyeckoe otaeneHune. KoH-
CepBaTMBHAA Tepanua MPoAo/Kanacb, U Ha 21 CyTKM HasHavanacb
9HTepaNbHaA Harpyska.

M3 14 peteii ¢ OCNOKHEHUAMM ABOUM, B CBA3M C YXYALWEHUEM
COCTOSHMA (NoABbEM TemnepaTypbl, BANOCTb, OTKA3 OT efpl), Ha 3-5
CYTKM NpOBeseHa NOBTOPHAA KOHTPACTHAA peHTreHorpadua opraHos
rpyaHoi knetku, KT opraHoB rpyaHo KNeTku — bbina BbiABAEHa nep-
dopauma nuwesosa 6e3 pasBMTMA CBMLLA. ITU NaLMeEHTbl bbian ne-
peBefieHbl B OTAENEHUE peaHMMaLMK, Bblna HaNOoKeHa racTPOCTOMa,
MONHOCTbIO UCKOYEHA SHTEPasibHaA Harpyska, HasHauyeHa aHTMbaK-
TepuanbHaa Tepanua (uedanocnopuHbl, aMUHOMMKO3UAbI + METpa-
run), ®TN, rmnepbapuyeckan okcureHauma. Ha poHe neyeHns gedekt
B MULLEBOAE 3aXKMWA Ha 5-7 CyTKU.

Y 2 petelt Ha 3-5 cyTKuM 6blN BbIABAEH NULLEBOAHO-TPAXeabHbIN
MW NULLEBOAHO-BPOHXMA/IbHBIN CBULL. Y 3TUX AETei, KpOME Bbllue-
NepeYnCNIEHHbIX anob, OTMEYaIMCb NPOBOAHbIE XPUMbI, YXYALLEHWE
NPOBOAMMOCTY AbIXaHWs, oabllKa. Y 6 aeteit Ha 10-ble CyTKM nocne
NpoBeAeHNA KOHTpobHOM ®IIC BbisiBNeHa Nepdopaums NULeBoaa,

Puc. 5 [Mepgpopauus nuwesoda nocne yoaneHus UHOPOOHO20 mena

Fig. 5 Endoscopic view following the removal of a button battery
foreign body showing perforation of the esophagus

thorn oil, Almagel suspension, and physical therapy (PT). A fol-
low-up EGD was performed on the seventh day following the in-
jury, revealing no pathology.

A similar approach was followed for children in Group 2
with mild esophageal burns. For cases with Grade 2-3 esophageal
burns, intensive conservative therapy was administered, includ-
ing antibacterial medication, hormonal treatment, PT, sea buck-
thorn oil, Almagel suspension, and famotidine. A follow-up exam-
ination was performed on the 21° day; initially, a general chest
X-ray was conducted, followed by a contrast X-ray of the esopha-
gus. In the absence of pathology, an EGD was performed, and all
children were discharged in satisfactory condition for outpatient
treatment. This treatment approach remains in use today.

Since 2011, the treatment tactics for children in Groups 3
and 4, who presented with deep esophageal burns after button
lithium battery removal, have been revised due to complica-
tions that occurred. Previously, 14 children with foreign bodies
removed within 12 hours or more of the injury who had deep
esophageal damage were treated according to a particular pro-
tocol. Upon admission, they were examined by a surgeon and an
endoscopist; a general chest X-ray and an EGD were performed,
and the foreign body was removed under general anesthesia.
These patients were found to have esophageal damage in the
form of acute necrotizing esophagitis. Further diagnostics of the
distal gastrointestinal tract were halted due to the risk of esopha-
geal perforation from endoscopic insufflation.

After button battery removal, the children were placed in
the intensive care unit, where enteral nutrition was excluded en-
tirely, and they were transitioned to parenteral nutrition. On the
second or third day, a general chest X-ray was performed. If no
pathology was found, the children were transferred to the sur-
gical department. Conservative therapy continued, and enteral
nutrition was reintroduced on day 21.

Among the 14 children with complications, two showed
a decline in their condition, exhibiting symptoms such as fever,
lethargy, and a refusal to eat on days 3-5. The condition deteri-
oration led to repeated contrast chest X-rays and CT scans that
revealed esophageal perforation without the development of
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NPUYEM B 2 C/Ty4anX C Pa3BUTUEM MULLLEBOLHO-TPAXEANbHOTO, UM NU-
LeBOAHO-OPOHXMAaNbHOO CBULLA.

Mpy BLIABNEHWUM NULLEBOAHO-TPAXEANbHOMO, WU MULLEBOL-
HO-OPOHXMANbHOTO CBMLLA AETAM, MOMMMO FacTPOCTOMbI, NPOBO-
AMNOCb BblBEAEHWE ABOMHOW 330arocTombl Bbile YPOBHA CBULLA C
610Kaf0M KenyaKa 06TypaTopOM Yepes HUKHIOK 330arocTomy.

YunTbIBaA BOSHUKLLME OCNOXHEHWUA, HAMW BblAK NepecmoTpe-
Hbl CPOKM nposeaeHna ®IIC nocne yaaneHna MHOPOAHbIX Ten. Tak,
¢ 2011 roga TakTMKa nepecmoTpeHa 10 geTtam, BKAOYEHHbIM B II-IV
rpynnbl. Mpu BbIABNEHWUN AAWUTENBHO HAXOAALLErocA MHOPOAHOTO
Tena, nog, obwym ob6es3bonBaHMEM BbINOJHANACH AMATHOCTUYECKAA
BGPOHXOCKONWSA, NPX OTCYTCTBMM CBULLA NpoBoauaunce ®IMC u yaane-
HWe MHOopoAHOro Tena. Tam, rae 6bin BbiaBneH oxor nuwesoaa |I-1li
CTerneHW, Ha BTOPOWA AieHb Noc/ie TPaBMbI 7 NaLmeHTam bbina Hanoxe-
Ha racTpoCToMa, NMONIHOCTbIO UCKNIOYEHA SHTEPANbHAA HArpy3Ka, KOH-
CepBaTUBHaA Tepanusa NpoLo/Kanack. Ha 5-ble cyTKM nocne yaaneHns
WMHOPOAHOrO Tena nposefeHa 0630pHan peHTreHorpadusa opraHoB
TPYAHOM MONOCTM U LEK, MPU OTCYTCTBUM NATONOMMK AETU NEPEBOAM-
JNCb B XMPYPrUYECKOe OTAENEHUE, Tae NeyeHne ObiIo MPOAOAKEHO.
Ha 21-ble cyTKM BbINOMHANOCH KOHTPO/bHOE PEHTFEHKOHTPACTHOE
uccaefoBaHUe NULLEBOAA, M NMPWU OTCYTCTBMM MATONOTMM AETU Oblan
BbINMCaHbl Ha ambyNaTOPHOE NeYeHue.

Y 370 rpynnbl 601bHbIX 3HTEPabHAA Harpy3Ka bbina UCKAKoYe-
Ha go 60 aHew, NUTaHMe NPOBOAMAOCH Yepe3 ractpocTomy. Yepes 2
MecsLa AeTV OblIM NOBTOPHO rOCMUTANIM3UPOBaHLI. Mpu noctynne-
HMM OCMATPUBAZIUCL XMPYPrOM, NPOBOAMNACH KOHTPACTHAA peHTre-
Horpadvsa nuwesona, KT opraHos rpyaHoM NOMOCTH, MPU OTCYTCTBUK
naTonorun nog, obwmm obesbonmsaHmem BbinoaHanace ©3rC. Mpwu
HaMYMM CTeHO3a NULLEBOAA Y 2 AeTel U3 7 ¢ TPeTbero mecaua npo-
BOAMNOCH DYKMPOBaHMeE nuwieBoda. MpocseT nuwesoga 6bia NoaHo-
CTblO BOCCTAHOB/IEH Yepe3 3 MmecsLa Noc/e Havana byKnposaHus, 3a
BCE 3TO BPEMSA 3HTepasibHaA Harpyska He nposogunacb. Mocne Boc-
CTaHOB/IEHMA NPOCBETA NULLEBOAA OblNa HauaTa SHTEPaAsIbHAA Harpys-
Ka, yAaneHa ractpoctoma. Mpu KoHTpoAbHOM 06cneaoBaHnm (O3IC,
KOHTpaCTHaA peHTreHorpaduma nuiiesoaa) yepes 3 mecsaua Natonorum
He BbIABNEHO.

OBCYXXAEHUE

[Jetn, nocTynueluMe B CTaLMOHap B NO34HWE CPOKM NOc/ae Npo-
FNaTbiBaHWA MHOPOAHbIX TeN (B YaCTHOCTH, baTapeek), BNOCAeACTBUM
CTaZIKMBAIOTCA C TAXKENBIMU OCNIOKHEHVAMM B BUAE neppopaLm nu-
LeBoAa U pa3BuUTUA cauleid. CornacHo AaHHbIM UTEPATypbl Ha TA-
KECTb 0XKOra U PasBUTME BOSMOXKHDBIX OC/IOKHEHUI BNIMAET HE TONbKO
Bpems npebbiBaHWA MHOPOAHOIO Tena B MULLEBOAE, HO U YPOBEHb
3apaga baTapeliky, a TaKKe TMN camoit 6aTapeiku.

Mpv nepdopaumm nuuLeBosa 6e3 passnUTUA CBULLA C AbIXaTe/lb-
HbIMMW NYTAMM, PAS, aBTOPOB PEKOMEHAYET TaKKe KOHCEPBATUBHYIO
Tepanuio, HoO B KOMBUHALMK ¢ ApeHUpoBaHMeM cpepocTeHus [13,
16, 17]. HeKkoTopble aBTOPbI NPeLNaraloT KOMMIEKCHYO KOHCepBa-
TUBHYIO Tepanuio C YCTaHOBKOM HA30racTpasbHOro 30HAA, NapeH-
TepanbHbIM NUTAaHWMEM, aHTUPedOKCHOW M aHTMBaKTepuanbHOM
Tepanuei [18].

Mpw pa3BuUTUM NULLEBOAHO-TPAXeaNbHOTO CBULLA MHEHWA aBTO-
poB pasnuyatoTcA. MeToAMKa pa3obLLeHns CBMLLA B OCTPOM Nepumo-
[l BbI3bIBAET AMCKYCCHM, B CBA3M C TEM, YTO NP PasobLLEHMM CBULLA
BO3HMKAOT PeLyanBbl — HECOCTOATENBHOCTb LWBOB. HekoTopble aB-
TOPbI NPV Pa3BUTUM MNULLEBOLHO-TPAXEANbHOMO CBULLA NpeaaratoT
pa3obLeHne NULLEBOAA M TPAXeun B BUAE Pe3EKLIMM NULLEBOAA Bbille
U HUXKE YPOBHA CBMLLA C UCMONb30BaHMEM TKaHU MULLEBOAA B BUae
ayTOTPaHCMNIAHTATa MK NNACTUKY TPAXeu MblLEYHbIM NOCKYTOM [19],
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a fistula. These patients were transferred back to the intensive
care unit, where a gastrostomy was performed, enteral nutrition
was excluded entirely, and antibacterial therapy, including ceph-
alosporins, aminoglycosides, and metronidazole, as well as hy-
perbaric oxygenation, was administered. During treatment, the
esophageal defect healed within 5 to 7 days.

In two children, a BEF/TEF were identified on days 3-5.
These patients exhibited additional symptoms, such as wheezing
and worsening respiratory status. In six children, esophageal per-
foration was detected on the 10t day after the follow-up EGD,
with two cases resulting in the development of a BEF/TEF.

In children with a BEF/TEF, in addition to a gastrostomy, a
double esophagostomy was performed above the fistula level,
along with a blockade of the stomach via an esophageal obtura-
tor through abdominal esophagostomy.

In light of these complications, we revised the timing of
the EGD after the removal of the foreign body. Since 2011, the
treatment protocol has been updated for 10 children in Groups
3 and 4. When a persistent foreign body was detected, diagnos-
tic bronchoscopy was performed under general anesthesia. If no
fistula was found, an EGD and subsequent foreign body removal
were conducted. For patients with Grade 2-3 esophageal burns,
gastrostomy was performed in seven individuals on the second
day following the injury, enteral nutrition was avoided entirely,
and conservative therapy continued. On the fifth day after the
removal of the foreign body, a plain chest and neck X-ray was
performed. If no pathology was found, the children were trans-
ferred to the surgical department, where treatment continued. A
follow-up contrast study of the esophagus was performed on day
21. In the absence of pathology, the children were discharged for
outpatient treatment.

In this group of patients, enteral nutrition was excluded for
up to 60 days, and feeding was conducted through a gastrosto-
my. After two months, the children were re-hospitalized. Upon
admission, they underwent evaluations, including examinations
by a surgeon, contrast radiography of the esophagus, and chest
CT scans. In the absence of any pathological findings, a flexible
EGD was performed under general anesthesia. Out of the seven
children, two were found to have esophageal stenosis and esoph-
ageal bougienage was initiated starting from the third month.
The lumen of the esophagus was fully restored three months af-
ter the bougienage began, during which time no enteral nutrition
was excluded. Once the esophageal lumen was restored, enteral
nutrition was started, and the gastrostomy tube was removed.
During a follow-up examination, which included EGD and contrast
radiography of the esophagus, three months later, no pathologi-
cal changes were detected.

DISCUSSION

Children who are admitted to the hospital late after swal-
lowing foreign objects, especially button batteries, may develop
severe complications such as esophageal perforation and fistula
formation. Research indicates that the severity of the injury and
the potential complications are influenced not only by the dura-
tion that the foreign object remains in the esophagus but also by
the charge level and type of battery involved.

In cases of esophageal perforation that do not result in BEF/
TEF, several authors recommend conservative treatment, along
with mediastinal drainage [13, 16, 17]. Some authors suggest a
comprehensive conservative treatment involving the placement
of a nasogastric tube, parenteral nutrition, anti-reflux, and anti-
bacterial therapies [18].
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0/[1HaKO B TaKOM C/y4Yae BCEM AETAM BNOCaeACTBum TpebyeTca a3oda-
ronnactuka [13].

Moaxoap! B NeveHnM Takux 60/bHbIX NpeacTaBaeHbl B MasoM
KonuuyecTse paboT, Npu 3TOM HET YETKO CHOPMYNMPOBAHHOW TaKTUKU
obcnenoBaHms, 1e4eHns M PEKOMEHZALMI NO CPOKam U 06BbEMY Xu-
pypryiyeckoro BmeluatesnbcTsa [13-18].

3AKNIOYEHUE

[pun BbIABNEHUM XMMMYeCKOro oxora nuwesoda II-1ll ctenenn,
BbI3BaHHOIO NINTMEBbIMU BaTapeiikamu, Npy NocTynaeHUn pebEHka B
Cpoku bonee 12 yacoB OT MOMEHTA NPOINATbIBaHUA LienecoobpasHo
HaNOXMNTb raCTPOCTOMY, NOJIHOCTbIO UCKNIOUUTb IHTEPAsIbHYIO Harpys-
Ky, NPOBECTU KOHCepBaTUBHYO Tepanuto. ®IIC nocne yaaneHna nHo-
POAHOrO Tena 1 BblABNEHWA IyGOKOro NopaxKeHWA NULLEBOAA B BUAE
$OUBPUHO3HO-HEKPOTMYECKOTO 330¢aruTa PeKOMEH0BaHa He paHee,
yem Yepes 60 gHel oT MOMeHTa yaaneHus. PaHHee (B nepBble CTyKK)
HaKnadblBaHWe racTPOCTOMbI NO3BOASAET B HO/bLIMHCTBE C/ly4aeB W3-
6exaTb Pa3BUTUA OCNOKHEHWUN B Buae nepdopaumin, cBuLLei u cTe-
HO30B nuLLeBoaa. HanoxeHve 330¢arocTombl Npyu passuTUM CBUILLE-
BOr0o COODLEHMA € ApIxaTeNbHbIMU MYTAMMU B COCTaBE KOMMJ/IEKCHOM
Tepanuu No3BONAET CNACTU XKU3Hb NaLUEHTY.

Regarding a tracheoesophageal fistula, there are differing
opinions among authors. The method of separating the fistula
during the acute period is controversial because relapses, such as
suture failure, can occur after separation. Some authors recom-
mend resecting the esophagus both above and below the level
of the fistula and using the esophageal tissue as an autotrans-
plant or performing tracheal reconstruction with a muscle flap
[19]. However, this approach necessitates that all children require
esophageal reconstruction afterward [13].

Few studies present approaches to treating such patients,
and there are no clearly defined tactics for examination, treat-
ment, or recommendations regarding the timing and extent of
surgical intervention [13-18].

CONCLUSION

In cases when a child is admitted more than 12 hours after
ingesting lithium button batteries and has Grade 2-3 esophageal
burns. In that situation, it is advisable to perform a gastrosto-
my, completely exclude enteral nutrition, and start conservative
therapy. A follow-up EGD should be conducted no earlier than
60 days after the removal of the foreign body, especially if acute
necrotizing esophagitis characterized by deep esophageal le-
sions is detected. Timely gastrostomy tube placement, particu-
larly within the first few hours post-ingestion, can often prevent
complications such as perforations, fistula formation, and esoph-
ageal strictures. In cases where a fistula develops between the
esophagus and the respiratory tract, an esophagostomy as part
of a comprehensive therapeutic approach can be life-saving for
the patient.
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