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Lienb: npoBecT peTpoCNeKTUBHbINA aHANM3 YACTOTbI U CTPYKTYPbl OC-
NOXHEHWI XMPYPriAYecKkoro eyeHs aTpuoBeHTPUKYNAPHOI bnokaabl y feTeid,
nponeyenHbix B PHIL getckoid xupyprim, B nepuog ¢ 2012 no 2023 rr. 1 u3yuntob
3¢ dEeKTUBHOCTb ANrOPUTMa XMPYPriYeCKOro eyeHna aTpUOBEHTPUKYNAPHOI
6nokanbl (AB-6nokazbl) 404 npegynpexaeHna nocneonepaLUoHHbIX 0CN0X-
HeHMIA, CBA3AHHbIX C UMMNAHTaLVeN NeKTPOKapAMOCTMYNATOpA.

Matepuanbi u metoabl. poBefieH aHaNK3 YacToTbl U CTPYKTYPbI 0C-
NOXHEHNIA Xpypruyeckoro neuexna AB-6nokaabl y aeteit nytem petpocne-
TUBHOTO U3yYeHna MeANLMHCKOI JOKYMEHTaLUK 272 NaLMEHTOB, NepeHeciunx
uMnaaHTaumio anekTpokapanoctumynaropa (3KC) B PHIL| aetckoii xupypruu
B nepuog ¢ 2012 no 2023 rr.

Pe3ynbratbl n 06cyxaeHmne. 0TMeyeHo, UTo YacToTa BCex nocneone-
PaLMOHHbIX OCNOXHEHIIA, CBA3aHHbIX ¢ umnnaHTaumeit IKC, coctasuna 18,7%.
B cTpykType ocnoxHeHwit Hanbonee yacTbiMu Bb11n: AUCHYHKLIA INEKTPOAA,
TpebyloLan ero 3ameHbl (80,2%), uHdeKunoHHble ocnoxHeHna (9,6%), IKC-uH-

LyuMpoBaHHaa Kapanomuonatua (7,7%). AucdyHKUMA INeKTpoa cyyanach
B 2,1 pa3a ualLe npy SHAOKApAMaNbHOM JOCTYNe. InuKapauabHas npaBoxe-
NYA0UKOBAA CTUMYNALYMA yBeNuumMBana puck pa3sutua SKC MHAYLMPOBaHHOI
kapanomuonatiu. € 2018 roga npu MCNoNb30BaHUN pa3paboTaHHOro HaMm
anropuTMa Xupypruyeckoro neuexns AB-6nokabl y geteli CHu3uAMCh 061Lasn
yacToTa NoCeonepaLMoHHbIX 0C0XKHeHNi ¢ 22% fo 15%, T.e. B 1,5 pasa
N uckioueH puck pasutia IKG1HAYLMPOBaHHOI KapAMOMUONaTUI NPY 3NK-
KapAnanbHoli CTUMynALmu.

3aknioueHue. [poBefieHHbIIN aHANN3 NOKa3aJ, YTo IMEKTPOKAPAN0-
CTUMYNALNA Y fieTeil CONpAXEHa € BLICOKMM PUCKOM 0CTIOXHEeHUiA. WX yacToTa
W CTPYKTYpa 3aBUCAT OT NPaBUIbHO BbIOPAHHOT0 JOCTYNA, C yUeTOM Beca
nauueHTa u ¢pokyca crumynaumu. lpumeHeHme pa3paboTaHHOro Hamu anro-
puUTMa Xupypruueckoro neyenua AB-6nokagbl y eTeit cHKaeT 06LLLyto yacToTy
nocneonepaLyMoHHbIX 0CNOXHeHUI 1 puck pa3BuTia IKG-uHAYLMPOBaHHOI
Kapauomuonatuu.
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Aim: to carry out a retrospective analysis of the frequency and structure
of complications of surgical treatment of atrioventricular block in children treated
at the RSPC of pediatric surgery in the period from 2012 to 2023 and to study
the effectiveness of the algorithm of surgical treatment of atrioventricular
block (AV block) to prevent postoperative complications associated with
the implantation of an electrocardiostimulator.

Materials and methods. The analysis of the frequency and structure
of complications of surgical treatment of AV block in children was carried out by
retrospectively examining the medical records of 272 patients who underwent
implantation of an electrocardiostimulator (ECS) in the RSPC for Pediatric Surgery
in the period from 2012 to 2023.

Results and discussion. It was noted that the frequency of all posto-
perative complications associated with the implantation of the ECS was 18.7%.
In the structure of complications, the most frequent were: electrode dysfunction

requiring its replacement (80.2%), infectious complications (9.6%), ECS-induced
cardiomyopathy (7.7%). Electrode dysfunction occurred 2.1 times more often
with endocardial access. Epicardial right ventricular stimulation increased
the risk of developing ECS-induced cardiomyopathy. Since 2018, using the algo-
rithm of surgical treatment of AV block developed by us, the overall frequency
of postoperative complications in children has decreased from 22% to 15%,
i.e. by 1.5 times, and the risk of developing ECS-induced cardiomyopathy with
epicardial stimulation has been eliminated.

Conclusion. The analysis showed that pacing in children is associated with
a high risk of complications. Their frequency and structure depend on the correct
access, taking into account the patient’s weight and the focus of stimulation.
The use of the algorithm of surgical treatment of AV block in children developed
by us reduces the overall frequency of postoperative complications and the risk
of developing ECS-induced cardiomyopathy.

BBepgeHue

ITocTosiHHASA 37IeKTPOKAPAMOCTUMYIALNA
(9KC) y maIjueHToB JJeTCKOr0 BO3pacTa He SBJIA-
eTcs IMPOCTOII 3ajjadeit o pAngy npuunH. OHa
HOPOI He0OXOAMMa Y Ma/IOBECHBIX ITAI[MEHTOB,
IIepeHeCIIVX VIV HeT KOPPEKIMIO BPOXKIEHHOTO
nopoka ceppua (BIIC). Ilpu coBpemenHOM pas-
BUTUY T€XHOJIOIUI YyCTPOMCTBA U 37IEKTPOJbI
CTaHOBATCS MeHblIIe 110 pasMepaM, HO Ha JlaH-
HBIJI MOMEHT Ji/I IIAIIIeHTOB HeTCKOTo BO3pac-
Ta He CYI[ECTBYET CIeIMalbHO Pa3paboTaHHBIX
YCTPOIJICTB U 37IeKTPOi0B. B manpHerieM feTu
C I/IMH}IaHTI/IpOBaHHbIMI/I 3)IeKTpOKapJII/IOCTI/IMy-
JIITOpAMI 1 97IEKTPOfAMH, TPEeOYIOUMMH I10-
)KI/[SHeHHOﬁ 3HeKTpOKapI[I/IOCTI/IMyHHI_U/H/I, HpO-
JOJKAIOT PACTH, YTO CONPSXKEHO C BBICOKUM
PUCKOM IIOBpeXJeHUA 3NeKTPOLOB U IIPeXK-
neBpeMeHHOTro paspsiza 6arapen IKC. HacTsp
Ipo0/IeM 3eKTPOKAPAVOCTUMYIALMN Y JleTell
CBA3aHBI C COCYAUCTBIM JOCTYIIOM IIPY MMII-
nantanuu IKC, 9TO 4acTo NPUBORUT K CYO-
KIMHNYECKUM MU 0eCCUMIITOMHBIM OKKIIIO-
3UAM TTOAK/TIOUNYHBIX, 6€3bIMAHHDBIX U APYTUX
KpymnHbIX BeH. OT/ebHOI Ipo6IeMoit Xupyp-
TMYECKOrO JIeYeHN s aTPUOBEHTPUKY/ISIPHON 6710~
KaJbl y fieTell, TpeOyIoliell peleHns, sBser-
cs1 OKC-nHAyUMpOBaHHAA KapMOMMUONATUA.
PasBuTie 3TOrO 1MOC/IEONEePaALIOHHOTO OCTIOXK-
HEHMs y JieTell CBSA3aHO C HepM3MOMOIMIecKol
XPOHMYECKOI 3/IeKTPOKAPIUOCTUMYIALMEN
10 NIPUYVHE HEONTUMAIBHOTO (POKYCa CTUMY-
nanun. BosaukHoBenne OKC-nHIynupoBaH-
HOJ Kap/iMOMIOIIATI, 0COOEHHO Y MaIlMeHTOB
¢ xoppuruposanusiMu BIIC, umeer monroc-
pOYHbIe HeraTUBHbIE IOCTENCTBUA, YUUTHIBAS
VX TMIOKM3HEHHYIO IOTPEOHOCTD B 97IEKTPOKAP-
proctuMynsanuu. [loatomy ocobeHHOe 3HaUe-
HUe IprobpeTaeT MPaBUIbHO BBIOPAHHBIN [O-
CTyI U QOKYC CTUMYIALMA IPYU UMIDIAHTALIVN
9KC pebenky. BbICOKOBEPOSITHO, UTO YaCTOTA
OCJIOXKHEHMII Y [ieTell, IepeHecX IMIIaH-
tanuo IKC, Bbllle, 4ueM y B3pOC/IBIX, OflHAKO
CPaBHUTE/IbHBIX VICC/IENOBAHNIL 11O 9TOI IPO6-
JleMe B HacTosI1ee BpeMs HeT [1].

Ma‘repmanbl n metoabl

AHanNn3 4acTOThl ¥ CTPYKTYPbI OCTOXKHe-
HII XUPYPIrUYECKOTO JIeUeHU I aTPUOBEHTPU-
KYJISIPHOIT O7I0Kafibl y feTeil HaMy OBLT IIPOBe-
IeH ITyTeM PeTPOCHEKTUBHOTO U3yYEeHNU MefIU-
LMHCKOJ JOKYMEHTaluu 272 MaleHToB, Iepe-
Hecmux umivtantanuio OKC B PHIIL getckoii
xupypruu B nepuog, ¢ 2012 o 2023 rr., HaXOAMB-
IINXCs TTof, Hab/IIoeHeM 10 Bo3pacra 18 net.
CpenHMI BO3pACT MALIMEHTOB COCTaBUI 7,6+
5,6 roma. CpegHuMil mepnox HaOTIOEHS COCTa-
BU 6,8+3,4 roja.

OCoXXHeHUs 110 OOIENPUHSATON KIacCH-
¢dbukaruu O6bIIN pasmeneHbl Ha 97IEKTPORACCO-
MUPOBaHHbIe, MH(EKIMOHHDIE, TIepuonepa-
LMOHHBIe 1 Apyryue (B T4. passutue IKC-unpy-
I[MpOBaHHOI Kapanomuonaruu) [2]. OTaensHo
II0 YacCTOTe U CTPYKTYpe OCTOXXHEHMII OLleHN-
BaJ/INChb SHI[OKapI[I/IaHbeIe n BHI/IKapHI/IaIII)HbIe
MMIIJITAHTAllMH, @ TAaKXKe BO3PAaCTHBIE TPYIIIIbI
0-4 ropa, 5-9 net, 10-14 net, 15-18 neT go BHEN-
peHus pa3pabOTaHHOTO aJITOPUTMA U MHCTPYK-
um (2012-2017 rr.) u moce (2018-2023 rr.).

Pe3synbTaTtbl m 06cyKaeHne

CormacHoO TaHHBIM, IIPeCTABIEHHbIM B Ta0-
yiie Ne 1, ¢ 2012 o 2023 rr. HaMu ObLIO BBIIIOJI-
HeHO 395 omepannii mo noBoay AB-6mokansl
ceppua 272 mauyeHTaM, U3 HuXx 198 nepsuyno,
197 — peonepanus. DHIOKapAMAIbHAS UMIUIAH-
ranus OKC 6bl1a BbinonHeHa B 194 cnyvasnx
OIepaTUBHOIO BMEUIaTe/IbCTBA, SNMKapAUa/Ib-
Hasg - B 201 cmyyae.

B pesynbTare nusy4eHus 4acTOTHI U CTPYK-
TypI)I OCJIOKHEHUN XI/IpypI‘I/I‘IeCKOI‘O JICYCHU A
aTPMOBEHTPUKY/IAPHOIL 67IOKA/IBI Y fleTeil HaMMu
6BI7I0 YCTAHOBJIEHO, YTO YaCTOTa BCEX IIOCIIE
OTIePAIVIOHHBIX OCTIO>KHEHMIA, CBSI3aHHBIX C VIMII-
nanTtanueit 9KC, cocrasuna 18,7%, 4yTo xoppe-
JIMPYeT € [PYTUMMU UCCTIeOBaHUAMN [3].

AHanus JaHHBIX Ta6MUIbI Ne 2 CBUeTeNb-
CTBYET, 4YTO B CTPYKType OC/IOXKHEeHMIT Hanbo-
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Tabnuua 1.

(TpyKTypa naumenToB

C IMMTAHTUPOBAHHBIMN
IKCno noopy AB-6nokabl
B 3aBICMMOCTY OT BO3pacTa
11 cnocoba MMnAaHTaLmum
€2012n02023 rr.

no faHHbim PHIIL petckoit
Xupyprum

Table 1.

The structure of patients
with implanted ECS for AV
block, depending on age
and method of implantation
from 2012 to 2023 according
to the data of the RSPC

for Pediatric Surgery

Tabnuua 2.

(TpyKTYypa 0CNIOXHEHMIA,
(BA3aHHbIX
cumnnanTayueii JKC

no nosoay AB-6nokazpl
B 3aBUCUMOCTH

0T C110c06a MMMMAHTaLUN
J10 1 MOCTIE BHEAPEHNA
anroputmMa
XUpYpruyeckoro
neyenus AB-6nokazpl
(2018 1.) no faHHbIM
PHIL geTckoii xupyprum

Table 2.

The structure

of complications
associated with

the implantation

of an ECS for AV block,
depending on the method
of implantation before
and after

the implementation
of the algorithm

for surgical treatment
of AV block (2018)
according to the data
of the RSPC

for Pediatric Surgery

2250

Bug umnnaHTauunn 0-4ropa 5-9 ner 10-14 net 15-18 net 0-18 net
SHAOKApANATIBHO NepBUYHO/ 17/9 (36) 34/41 (75) 29/54 (83) 13/36(49)  93/141 (233)
peonepauus (Bcero)

MMKapAManLHO NepBIIHO/ 89/22 (111) 6/21(27) 5/10 (15) 0/8 (8) 100/61 (161)

peonepauua (Bcero)

WToro (Bcero) 106/31 (137) 40/62 (102) 34/64 (98) 13/44 (57) 193/202 (395)
Type of implantation 0-4 years 5-9years 10-14 years 15-18 years 0-18 years

Endocardial primary/

re-operation(total) 17/9 (36) 34/41(75) 29/54 (83) 13/36 (49) 93/141 (233)

Epicardial primary/

re-operation (total) 89/22 (111) 6/21 (27) 5/10 (15) 0/8 (8) 100/61 (161)

Total 106/31 (137) 40/62 (102) 34/64 (98) 13/44 (57) 193/202 (395)

7ee 4acThIMU ObUIHN: [UCHYHKLUUS 37IEKTPO-
fia II0 pa3HbIM IIpUYMHAM, TPeOyIOIas ero 3a-
MeHBI (80,2%), MHPEKIIMOHHbIE OCTOXKHEH NS
(9,6%), OKC-uHpyIMpoBaHHAA KapAMOMIOMa-
s (7,7%)

B PHIIII metckoit xupyprun B 2018 rogy
ObIT paspaboTaH aIrOpUTM U MHCTPYKLUSA XU-

Tun ocnoXKHeHnA

2012-2017 rr.

ONeKkTpoa- Ouncnokaums 0
accouMmnpoBaHHble MospexaeHne 5
HapylueHre petekTopHOM 4
NI CTUMYN.QYHKLUN
NHbeKLVOoHHbIe HarHoeHme noxa 3KC 2
MponexeHb IKC 4
DHpoKapanT 0
MepuonepauynoHHble KposoTeueHune 1
Mepdopauma 0
MHeBMOTOpakKc 0
Hpyrune SKC-mHayu.KMM 4
Hep-Tb KnanaHoB 0
OHMK 1
OkKno3ua, TPom603 BeH 0
Bcero ocnoxxHeHui 18 (24%)

pyprudeckoro nedeHus AB-6mokazsl y gereit.
K/1r04eBbIMI TOZIOXKEHMSIMU STOTO a/ITOPUTMA
SIBJISIETCSI BBIOOP MEXJY 9HJI0- U IIMKapAuaib-
HOJI CTUMYJISALMEI B 3aBUCHMOCTH OT Beca Iia-
1ueHTa (MeHee 15 Kr — anMKapguaabHas CTUMY-
styst, 6oree 15 KT — SHIOKAPIMaIbHAS) 1 BBIOOP
OIITMMAaIbHOTO (OKYCa SMUKAPANATBHON CTHU-

SnukKapananbHoO dHAOKapAnanbHO o
2018-2023rr. 2012-2017rr. 2018-2023rr.

0 6 5 n
3 8 5 21
2 3 3 12
1 1 0 4
2 0 0 6
0 1 0 1
0 0 0 1
0 1 0 1
0 2 1 3
0 1 0 5
0 2 0 2
0 0 0 1
0 2 2 4

11 (15%) 29 (39%) 16 (21%) 74

Type of complication

2012-2017

Epicardially
2018-2023

Endocardially
2012-2017 2018-2023

Total

Electrode-associated Dislocation 0 0 6 5 n
Damage 5 3 8 5 21
Disruption of the detection 4 2 3 3 12
or stimulating function
Infectious Suppuration of the ECS bed 2 1 1 0 4
Bedsore of ECS 4 2 0 0 6
Endocarditis 0 0 1 0 1
Perioperative Bleeding 1 0 0 0 1
Perforation 0 0 1 0 1
Pneumothorax 0 0 2 1 3
Other ECS-induced CMP 4 0 1 0 5
Valve failure 0 0 2 0 2
ACVA 1 0 0 0 1
Occlusion, vein thrombosis 0 0 2 2 4
Total complications  18(24%) 11(15%) 29(39%) 16(21%) 74
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SnuKapananbHO SHAOKapananbHO e
nepBuU4HO peonepauyusa nepBuU4HO peonepauyusa
2012-2017rr. 66 (30%) 72(33%) 48(22%) 32(15%) 218
2018-2023 rr. 39(22%) 24(14%) 45(25%) 69(39%) 177
Epicardially Endocardially
primary re-operation primary re-operation Total
2012-2017 66 (30%) 72(33%) 48(22%) 32(15%) 218
2018-2023 39(22%) 24(14%) 45(25%) 69(39%) 177

MYyIALNUN (meBprit JKeNMymo4YeK AN BEPXYIIKa
cepra) [4].

IIpoBeneHHbIIT aHAMN3 TOKA3bIBAET CHIDKE-
HJI€ YaCTOTBI IIOC/IeONePAL|IOHHBIX OC/IOXKHe-
HUI1 ¢ 22% B mepuog ¢ 2012 r. mo 2017 r. go 15%
B niepuop ¢ 2018 mo 2023 IT. 1 MCYE3HOBEHNA
OKC uHAynpoBaHHON KapiMOMUOIIATUY IPU
9KIMKapAMANIbHON CTUMYIALIUN IIOC/IE BHEJ-
PpEeHUA aNTOpUTMa XUPYPTUIECKOTO JIeYeHNA
AB-6nokans! y mereit. Kak BUHO 13 JaHHBIX
TabnuIel Ne 3, KOMM4eCcTBO peoreparnnii Sm-
KapgMaJabHbIM NOCTYIIOM CHU3UIOCH C 33%
3a nmepuog ¢ 2012 o 2017 rr. 1o 15% 3a nepuop
€ 2018 mo 2023 rr., T.e. 6071ee yeM B 2 pasa, 4TO
CBUIETENBCTBYET 00 yMEHBIIEHNN OCTIOXKHe-
HUIL, TPeOYIOLINX 3aMeHbI 9/IeKTPOJA MU U3-
MeHeHus GOKyca CTUMYIALNN NIPY Pa3BUTUN
OKC-uHAYyUpOoBaHHON KapAMOMMOIIATUN.

CrnenyeT OTMeTUTD GOJIBIIOE KOTMYECTBO
9HJOKapAuanbHBIX peoliepannii B BO3pacTHOI
rpynme 5-9 jieT ¥ snMaKapfuaabHbIX peomepa-
11 B Bo3pacTHOM rpynme 0—4 et — 29% n 36%
COOTBETCTBEHHO OT BCEX BO3PACTHBIX I'PYIIII,
n3-3a 0CTI0>KH€HI/II‘/JI, CBA3aHHBIX C I3HAYA/IBHO
HeNpaBUIbHO BBIOPAHHOI TAKTUKOI 9HJOKAP-
[VaIbHOI MMIIJTAHTALIMN JETAM MJIaJUIeil BO3-
PacTHOIT TPYIIIIbI U HENPaBU/IBHO BBIOPAHHOTO
(doxyca sanmKapauanbHON CTUMYIALUY K CBO-
60/HOII CTeHKe IIPAaBOTro XKeyA0UIKa /10 BHEApe-
HUs anropuT™a. JJucyHKIM 97eKTpofa CIy-
yajach B 2,1 pasa vyalie py sHJ0KapAuaabHOM
[OCTyIIe 0COOEHHO Y Ma/IOBECHBIX MAI[MIeHTOB
(cm. maHHbIe Tabmubl N 1). IToaToMy sHg0Kap-
AyanbHaA CTUMYIALMA Y HOBOPOXX/€HHBIX He
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Tabnuua 3.

(TpyKTypa nauueHToB

C MMNIAHTUPOBAHHBIMN
IKC no noBozy AB-6nokazpl
B 3aBUCMOCTI 0T Crocoba
UMNNAHTALAN 0 U NoCNe
BHeJPEHNA anropuTMa
XUPYPrinyeckoro neyeHus
AB-6nokagpi (2018 T.)

no aaHHbim PHIL
LeTCKOI Xupyprim

Table 3.

The structure of patients
with implanted ECS

for AV block, depending
on the method

of implantation before and
after the implementation
of the algorithm for surgical
treatment of AV block
(2018) according

to the data of the RSPC
for Pediatric Surgery
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