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Lienb pa6oTbl. [pescTaBuTh OMbIT XUPYPrUYECKOTO NeYeHNs aTpUoBeH-
TPUKYNAPHOIA 6710Ka bl NyTeM SHAOKApAUANbHON CTUMYNALMM 061aCTU NeBOIA
HOXKM nyuKa [1ca n KnuHuueckoro HabnlofeHna 12 nawveHToB AeTCKOro Bo3pacta
Ha 6a3e PHIIL| neTckoit xupypruu.

Marepuanbi n metopbl. B cTatbe npeacTaBneH onbIT UMAAAHTaLum
MOCTOAHHOIO INeKTPOKAPAMOCTUMYNATOPA C MMITAHTaLMel XeNny0YKOBOro
3NeKTPOAA B 061aCTb 1BV HOXKM Myuka li1ca y 12 naLueHToB AETCKOro Bo3pacTa
CaTPUOBEHTPUKYNAPHOIi bnokaoit. CpefHuii Bo3pacT coctaun 12,67 + 3,27 ner,
cpefHnit Bec — 48,64 + 15,83 kr. CpeHuii nepunog HabnwaeHnsa cocTaBun
10,58 + 4,89 mec. (3—18 mecAue). [lo n nocne onepaTUBHOro BMeLLaTenb-
(TBa NPOBOAMNOCH U3MepeHne NpofomxuTenbHocTi komnaekca QRS v paga
3xoKapAnorpaduueckux nokasareneil. OueHnBanuch napameTpbl MEKTPo-
KapANOCTUMYAALIMN BO BpeMA UMMNAHTALMN 1 yepe3 3 MecALa, Hannune
nepu- 1 NOCNeonepPaLMOHHbIX OCNOXHEHUI.

PesynbTatbl. YcneiwHas crumynauma 06nactv neoii HoXKv myuka fmca
Obina focTUrHyTa y BCex 12 naumeHToB. Bo Bcex cnyyaax perncTpupoBanncy
KpuUTepuI 3axBaTa eBO HOXKKM Nyuka [1ca: naTTepH 6110Kazbl NPaBOi HOXKKM

nyuka [nca B otBegeHun V1, cpeannii nokasatens V6 RWPT = 55,17 + 8,87 mc,
IPTV1-V6 = 43,50 + 6,5 mc. Bo BpeMaA umniaHTaLmm 1 Ha KOHTPOIbHOM 0CMOTpe
yepe3 3 MecALa 0TMeYanuch ONTUMaNbHble CTabUNbHble NapamMeTpbl CTUMYNALMHN
Ha enyA0uKoBOM neKTpoze (cpeHuii nopor yepes 3 mecaua — 0,54 + 0,1 B,
CpenHAA yyBCTBUTENbHOCTL — 13,33 £ 3,45 MB, cpefHee conpoTuBnexune —
493,25 + 92,12 Om). CrumynupoBaHHblii komnnekc QRS aemoHcTpupoBan
dm3monornyeckoe cokpalLieHine 001X Xenynoukos (CpeaHAA AMUTENBHOCTD
CTUMynMpoBaHHoro komnnekca QRS coctauna 100,67 + 11,14 mc). 3a nepuog
HabnioZieHUA nocne onepavumy pasmepbl 1 Gppakuua BbIGPoCa N1eBoro xenyaouka
3HauMMO He M3MeHUNNCb. OCIOXKHEHNA B NepuonepaLnoHHOM nepuoge, CeA-
3aHHble C IMMNaHTaLmeit, 0TCYyTCTBOBANM.

3akntouenue. (tumynauma 06nacTin NeBoil HOXKY nyuKa [1ca MoXeT 6biTb
paccmMoTpeHa Kak 3QeKTUBHDIIA 11 6e30MacHblil METOA XMPYPruueckoro neyeHus
aTPUOBEHTPUKYNAPHOI BNI0KaAbI Y NALMEHTOB ETCKOro Bo3pacTa, 06ecneunBatoLLyil
ONTManbHble NapamMeTpbl CTUMYAALIM, GU3NONOTIIYHOCTD COKPALLEHIA XKENYA0YKOB
CepALa ¥ BO3MOXHYI0 NPOGUNaKkTUKY S1eKTpoKapAUOCTUMYNATOP-MHAYLINPOBAH-
HOIA KapAMOMMONaTIAM, UTo TpebyeT AanbHeiiLLero JONrOCPOUHOro HabNIoAEHNA.
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Aim. To present the experience of surgical treatment of atrioventricular
block by endocardial left bundle branch area pacing and to describe the clinical
follow-up of 12 pediatric patients at the Republican Scientific and Practical Center
for Pediatric Surgery.

Materials and Methods. This article reports the experience of per-
manent pacemaker implantation with a ventricular lead placed in the left
bundle branch area in 12 pediatric patients with atrioventricular block.
The mean age was 12.67 + 3.27 years old, the mean weight was 48.64 + 15.83 kg.
The mean follow-up period was 10.58 + 4.89 months (3 — 18 months). Before
and after the surgical intervention, the QRS complex duration and a number
of echocardiographic parameters were measured. Standard pacing parameters
were also assessed during the implantation and after 3 months. The presence
of peri- and postoperative complications was evaluated.

Results. Successful left bundle branch area pacing was achieved in all 12 pa-
tients. In all cases the criteria for left bundle branch capture were recorded:

the paced QRS displayed the pattern of the right bundle branch block in lead V1,
mean V6 RWPT = 55,17 + 8,87 ms, IPT V1-V6 = 43,50 + 6,5 ms. Optimal and
stable pacing parameters on the ventricular lead were noted during implantation
and at the 3-month follow-up visit (mean threshold at 3 months: 0.54 + 0.1V;
mean sensitivity: 13.33 £ 3.45 mV; mean impedance: 493.25 £ 92.12 Ohm).
The paced QRS complex demonstrated physiological contraction of both ventricles
(the mean duration of the paced QRS complex was 100.67 + 11.14 ms). During
the postoperative follow-up period, left ventricular dimensions and ejection
fraction did not change significantly. No implantation-related complications
occurred in the perioperative period.

Conclusion. Left bundle branch area pacing can be considered an effective
and safe method of surgical treatment of atrioventricular block in pediatric patients,
providing optimal pacing parameters, physiological ventricular contraction and
potential prevention of pacemaker-induced cardiomyopathy, which necessitates
further long-term observation.
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BBepgeHune

I[Tpo6rnema BbIGOpA ONTHUMATBHOIO MECTa T10-
CTOAHHOI KapAUOCTUMY/IALUI OCTAETC OHOM
n3 HaubojIee CIOXKHBIX 3aa4d B IE€TCKOI apUT-
monoruu [1]. CornacHO faHHBIM Pa3IUYHbIX
UCCIIeNOBAaHNI CTaHJAPTHAA CTUMYIALUA BEP-
XYIIK! IPABOTO XKeMTyA0UKa, ONTOe BpeMs CUM-
TaBIIAsCS «30/I0TBIM CTAHLAPTOM», aCCOLNH-
pOBaHa C pasBUTUEM BHYTPUXKENTYLOIKOBOI
U MEXKENyOYKOBOM 37IEKTPUUECKON U MeXa-
HMYECKON IUCCUHXPOHUN, YTO B JOATOCPOYHON
IepCIeKTUBE Y YacTU MAaLMEeHTOB MOXeT IpHu-
BECTU K ITaTONOTUIECKOMY PeMOJieIPOBAHNUIO
MIOKapza, fYIaTaliuy KaMep cephla, CHIDKe-
HII0 Ppaxuyn BeioOpoca (PB) neBoro sxenygodxa
(JIDK) u pasBUTHIO CepIeYHON HEJOCTATOYHO-
ctu [2, 3]. YauTsIBas, 4TO y NAIEeHTOB JETCKOTO
Bo3pacra 60jiee BBICOKAsI 4aCTOTA U OKMaeMast
IIPOIO/DKUTENIBHOCTD JKeTyLOUYKOBOI CTUMYJLA-
LM, BEPOSATHOCTD Pa3BUTUS I/IEKTPOKAPAO-
crumynArop-ungyuuposannoi (OKC-ungyun-
POBAHHOIT) KAPAUOMUOIIATUIL MOYXKeT OBITh BbI-
mre. CriefjoBaTeIbHO, BBILIEyKa3aHHAs IPYIIIA
HAIMEeHTOB HYXXaeTcsl B pU3MOIOTMIECKOI
CTUMYJIALNN CEPALA, M METOJ BbIOOpa HO/DKeH
OBbITH HAIIPABJIEH HA COXPaHeHe CUHXPOHHOTO
COKpallleHNUsI KaMep CepAlla, CUCTOMNYECKO
¢yukuun JIXK u npodunaktuky passurus
IOKC-nHAyIMpOBaHHOI KapAMOMUOIIATUH.

Ba’xHOe 3HaUYeHMe [/ HaIlMEeHTOB JeTCKOTO
BO3pacTa MMeeT BOIPOC JOJITOBEYHOCT JJIeK-
tpokapauoctumystopa (OKC). YunrbiBas Bbl-
COKYIO YaCTOTY CepAeyHBbIX COKpAll[eHN I y fie-
Tell U, COOTBETCTBEHHO, OOJIblilee KOMIUIECTBO

CTUMYIMPOBAHHBIX KOMIITIEKCOB, ONITHMA/TbHbIE
napametpsl crumynanuu OKC (nopor, 4yBcTBI-
Te/IbHOCTb, COIIPOTUBIICHNE 3IeKTPOJOB) II03BO-
JISIIOT CYILeCTBEHHO HMPOAIUTD CPOK CIIYKObI
6atapen [4]. 9TO yMeHbIIaeT KOINYECTBO OIIe-
PpaTUBHBIX BMenIaTenbCTs 110 3aMmeHe IKC B feT-
CKOM I IIOJIPOCTKOBOM BO3PacTe, CHIDKAET PUCK
MHQEKIMOHHbBIX OCTI0OKHEHWIT I COXpaHHAeT Be-
HO3HBI JOCTYII 1711 BO3MOXKHBIX ITOC/IE Y IOIIX
peMMILIaHTALIVIA.

B mocnenHee fecsATuNeTHE B KINHUYIECKYIO
HPaKTUKY aKTUBHO BHEPAIOTCA METOAbI (u-
3MOJIOTMYeCKOIT 9H0KAP/IMaTbHON CTUMYIIA-
UM ITPOBOJAIIEN CUCTEMBI CepAilla Y B3pocC-
JIBIX U TIPeACTaBAsAT c060il 3¢ PeKTUBHYO
1 6e30IaCHYI0 aJIbTEPHATUBY CTAHAAPTHOI 9H-
LOKapAMaNbHON CTUMYAALUM (CTUMYIALMA
nyuxa ['uca, obrmacTy 1eBoit HOXKM my4ka ['mca
(JIHIID)) [5, 6].

Crumynsanus nydka ['mca npegcrasiser
co60it Hanbomee PU3NOTOTNYECKYI0 METORUKY
KapAMOCTUMYIALN, IIe/TbI0 KOTOPOIT ABIIAETCS
IpAMOE IpOBENEHNE STIEKTPUIECKOTO MMITY/Ib-
ca 110 HaTMBHOII poBopAeit cucteMe. OfHAKO
BBU/IY aHaTOMIYECKIX 0COOEHHOCTelT pacIoyo-
JKeHMs ImydKa ['1ca oTMedeH psfl He[OCTaTKOB
VMIUIAaHTAL[UY B 9Ty 00/1aCTh: BHICOKME IOPOTH
CTUMYJIAILUY, COOTBETCTBEHHO, TPeXX/IeBpeMeH-
Hoe rcrolenue 6arapen OKC, HU3Kas 4yBCTBU-
TEIbHOCTb, BBICOKMIT PYMCK IMCTIOKAIIMM J/IEKT-
poza, yBenn4eHHOe BpeMs (II00POCKOINN
U BpeMsl ONePATNBHOTO BMeIIaTenbCcTBa [7].
TaxXe ¢ TedeHUEM BpeMeHU eCTb BePOATHOCTD
pa3BuTHA O0/Iee JUCTAIbHOI 0/I0Ka/Ibl B IIPOBO-
mseit cucteMe ceppla [8]. B ormmune ot myuka
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I'mca, amaTommdueckue npenmymecrtsa JIHIIT
00yC/IOBIeHBI CYO3HOKAP/MATbHBIM PACIIONO-
JKEeHJEeM CeTV BOJIOKOH IIPOBOJAIIEI CUCTeMbI
B Tonuie Muokapga. lllupokas menesas 30Ha
UMIJIAHTAL MY 97eKTPoJa B COYeTaHUM C OT-
CYTCTBUEM 3/IeKTPUIECKOI U30/IALUN BOIOKOH
[I03BOJIsIET JOCTUYb aJIeKBaTHBIX TapaMeTpPOB
crumynanuu [9, 10]. Ilo faHHBIM MHOTOLEH-
TPOBBIX MCCIIEJOBAHNIT CTUMYIALMA 06/1acTH
JIHIIT Tlo ;aHHBIM MHOTOLIEHTPOBbBIX MCCTIE[0-
BaHMit, crumynsnusa obmactu JIHIIT apnsercs
abdexTnBHOI 1 6E30IACHON METONUKOI IH-
TOKapAMaNIbHON 9TeKTPOKapAMOCTUMY/IALY
Y B3POCTIBIX MTAI[MIEHTOB C aTPUOBEHTPUKYIAP-
Hoit (AB) 610kazoii, obecreunBaromas Gpusno-
JIOTMYECKYI0 aKTUBALMI0 060MX XKeNy/JOUKOB
C ONTMMAJIbHBIMU MTapaMeTPaMy CTUMY/IALNYI
9KC, conocraBumasi 1o 6€30MacCHOCTY ¥ PUCKY
OCJIOXKHEHMIT CO CTaHIAPTHON MeTonuKoii (11, 12].
CxopnHble TaHHBIE CEPUU CITydaeB IpefiCTaBIIe-
HBI 11 110 (Y3MOIOTMYECKON SHOKAPANAIBHO
9NIEKTPOKAPAMOCTUMYLALMN Y AeTelt [13-15].

Lenb pa6oTbi

IIpencTaBUTh OIBIT XMPYPrUYECKOTO JIeUe-
H1s1 AB-6710Ka /1Bl IIyTeM 9HIOKApANaIbHOI CTH-
mynanguy obnacty JIHIIT u KIMHMYECKOro Ha-
6mofieHna 12 NallMeHTOB JeTCKOTO BO3pacTa
Ha 6ase PHIIILI neTckoit Xupyprumu.

Martepuanbi n meToabl

B nepuop c 2024 o 2026 rof, BEIIIOTHEHO
12 omepanuit yCTAHOBKY IIOCTOAHHOIO SHJ0KAP-
puanbHoro SKC feTsaAM ¢ MMIIIaHTal Vel JKemy-
moukoBoro snektpoxna (XK3I) B o6macts JIHIIL.

[Tpu ananuse stuonoruu AB-6mokazbt 66110
BBISIB/IEHO, 4TO Y 6 manuentos (50%) AB-610-
KaJia pa3BUIach BTOPUYHO IIOC/IE XVpyprude-
CKOJl KOPpeKILMY BPOXKIEHHOTO IIOPOKa Cepf-
a (BIIC): 4 manuenTa mocse mwiactuku fedexra
MEXOKeTyTOUYKOBOII TIePEerOpofKIL, 1 ManyeHT —
KoppeKus 1monHoit ¢popmbl AB KoMMyHuUKa-
uny, 1 manuenT — koppexuusA BIIC npu aHoma-
nuy D01reiiHa. Y 5 mauueHToB ObII BHICTABIEH
IMar{Hos npuobpeTeHHoN HomHoT AB-610Kambl
(41,7%), y 1 manueHTa — BpOXX/JeHHaA IO/IHAA
AB-6mokapa (8,3%). OkmjgaeMblil IPOLIEHT Xe-
JIY[IOYKOBOJ CTUMY/IALIMN Y BCEX MAI[MEHTOB CO-
craBysit 6oree 20%. Tpoum nanmentam (25%)
BbINO/IHeHa peuMitanTanya 9KC no nmpuyunHe
AnCYHKINMM STMKAPAMATbHBIX 9/IEKTPOIOB, Jie-
BATK ManyeHTaM (75%) BBIIOJTHEHA EPBUYHAS
MMITTAHTAI A,

Bb160p MeTOAMKY B O3y UMIIAHTALINN
sngokapauanbaoro K9 B obmacts JIHIIT y ma-
LMIEHTa OCHOBBIBAJICS HA OXKWIA€MOM BBICOKOM
IIPOLIEHTE XKeNTYLOYKOBO CTUMYJIALINY, OLlCHKe
pucka passurusa IKC-mHAyIMPOBaHHOI Kap-

DVOMMOMATUN U TeXHUYIECKOI BO3SMOXXHOCTHU
C yYeTOM pa3MepoB J CTPOEHM S MeXOKemyaod-
KOBOJT IIePErOpoOAKI, Hamnuus B Helt pubpos-
HBIX MI3MEHEHUI, PACIIONIOXKEH S 3aIIIAThI TTOCTIe
koppexnun BIIC. B 3aBucuMoCTH OT pasmepoB
MalMeHTa MMIIAaHTA A IPOBOANIACE C VC-
HO/Tb30BAHNEM OECCTUIIETHBIX YKeTYTOUKOBBIX
anexTporos Medtronic SelectSecure 3830 69 cm
u 74 ¢cM Ha JOoCTaBOYHBIX cucTeMax C315S5
n C315HIS cooTBeTCTBEHHO IO CTAaHAAPTHOM
OO0IIeNPUHATON METORMKE C HeHpepbIBHBIM
MOHMTOPMHIOM 3MIeKTpoKapanorpaMmal (KT
B 12 oTBeJleHNAX, a TAaK>Ke IIapaMeTPOB CTUMY-
JALUU ¥ TOKA HOBPeXIEeHNUA Ha IPOrPaMMaTo-
pe u 90N-cucreme.

CpenHnit BO3pacT NallMeHTOB COCTABUI
12,67 + 3,27 nert (8-17 ner), Bec 48,64 + 15,83 Kr
(27-70 xr). CooTHOILIIEHNE MY>KCKOTO ¥ >KeHCKO-
ro noma coctaBuio 1:1 (6 Manb4MKOB U 6 IeBO-
vek). CpeHIIT IIepuoy;, HaOTIOeHN ST COCTABIUI
10,58 + 4,89 mec. (3-18 mecsA1EeB).

Kpurepun ycriemHos ctuMynsunm ob6nactu
JIHIIT oneHMBanmch Mo clefyouM mapaMeT-
paM: MOPQOIOTNS CTUMYTMPOBAHHOTO KOMII-
nekca QRS B orBeenun V1 o tuny 6710Kambt
mpaBoit HOXXKM myuka I'mca (BITHIIT), Bpems
AaKTUBAIMI JIEBOTO XKeNy/J0uKa 10 OTBEEeHNUI0
V6 (V6 RWPT) menee 80 Mc, MEKITMKOBBIN MH-
tepBan V1-V6 (IPT V1-V6) 6onee 33 mc. Takxe
OLleHMBaINCh MapaMeTpsl cTuMynAnuyu IKC
(mopor, 9yBCTBUTENBHOCTD, COIPOTUBICHNE
Ha XXeJTyLO4YKOBOM 3HJOKapAalbHOM 37IeKTPO-
Zie) HeIIOCPeICTBEHHO IIPY UMIUIAHTALIMN U Ye-
pe3 3 MecsA1a ocje MMIUIAHTALMN.

Jlo n mocre omepaTMBHOTO BMeIIaTeTbCTBa
U3MepANNUCh IIUTENbHOCTb KoMIekca QRS,
¢dpakums Boiopoca (OB) B B-pexxnme u nnnexcn-
POBaHHDIII KOHEYHO-IUACTONNYIECKUIL pasMep
nesoro xenygouka (mKIP JIXK). ITapamerpst
crumynanuyn OKC, OB B B-pexxume n nKIP JIDK
OILIEHMBAJNCH Yepe3 3 MecAIa IMoc/e NMIIIaH-
tapuu IKC. Tak>ke olleHMBA/IOCh HajaM4nue
Hepy- U MOCTIeoNepalOHHBIX OCTOXXHEeHNIL.
KonnyecTBeHHbIE II0Ka3aTeIy MpeLCcTaBIeHbI
B BIfJIe CpPeJJHETO 3HAYeHM U CTAHTZAPTHOTO OT-
KJIOHEHU .

PesynbTtatbl

[To gauHBIM aHaMM3a 9XOKapauorpabun
n 9KI, cpegunit uKJP JIK go umniantanum
nocrostaaoro DKC paBHsiics 3,18 + 0,66 cm/M?,
cpenuaa OB JIK cocraBuna 64,5 + 6,05%, cpen-
HsA IJINTeNbHOCTD KoMIltekca QRS y mannenTos
Jo ctumynAauun gocturana 110,25 + 35,89 mc.
Cpennnit uKJIP JIDK nocrne xupyprmdeckoii orme-
parp c umivtanTaryeit K9 B obmacts JIHIIT (ve-
pe3 3 Mecsna) pasHsncs 3,15 £ 0,57 cm/M?, cpeni-
Has1 OB JIK cocrasuna 65,5 + 4,74%, cpepHsas
IJINTEIbHOCTD CTUMY/IMPOBAHHOTO KOMIIJIEKCA
QRS cocrauna 100,67 + 11,14 mc (Tabnuna 1).
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Tabnuua 1.
XapakTepuctuka
nayueHTos (1-12).
loka3atenu o u nocne
umnnaHTauum X3

B obnactb JIHM

Table 1.

Patient profiles (1-12).
Parameters before

and after the implantation
of a ventricular lead

in the left bundle
branch area

Tabnuua 2.
XapakTepuctuka
naumentos (1-12).
MapameTpbl 3neKTpo-
KapanocTumynaLmn

Ha K3 B MOMEHT
VMMNAHTaLMN

1 yepes 3 MecaAua

nocne umnnauTauum K3
B obnactb JIHMT

Table 2.

Patient profiles (1-12).
Ventricular lead pacing
parameters during
the implantation

and at the 3-month
follow-up visit after
the implantation

of a ventricular lead
in the left bundle
branch area

2770

Bospacr, ner; Mon; Bec, kr; @B J1X po/nocne, %; nKAP po/nocne, cm/m?; QRS po/nocne, mc;
Age, years Gender Weight, kg LVEF before/after, % LVEDDi before/after, cm/m? QRS before/after, ms

1 " XK(F) 43 53/59 3,25/3,25 160/110

2 8 M(M) 27 71/69 5,06/4,43 90/90

3 16 MK(F) 62 63/64 2,55/2,8 120/96

4 8 M(M) 28 70/66 3,27/4,02 90/77

5 15 M(M) 60 66/71 2,74/2,55 80/100

6 12 XK(F) 70 74/75 2,9/2,84 90/110

7 13 M(M) 48 69/68 3,68/3,48 120/110

8 16 MK(F) 55 66/67 2,93/2,99 90/110

9 1 M(M) 29 61/62 2,9/2,81 100/110

10 17 MK(F) 60 57/60 2,98/2,81 200/110

1 14 M(M) 53 62/63 2,74/2,67 85/90

12 1l MK(F) 49 62/62 3,24/3,13 98/95

+ + +
MisD e - apeasism 060 182 056/ 025 + 35,89

Mpumeyanua: M- cpearee 3Hauetwe, + SD — CTaHAAPTHOE OTKOHEHMe.

Notes: M—mean, £ SD — standard deviation.

Ilo JaHHBIM IIPOBEPKU U IIpOrpaMMalin
UMIJITAHTUPYEMBIX YCTPOJICTB MOTy4€EHbI Clle-
Aymome JaHHble. Bo BpeMsa Xupyprudeckon
omepanuu ¢ nmiianranueit K9 B obmacts
JIHIIT cpemuuit mopor ctuMynanuyu Ha JK9
cocrasun 0,48 + 0,06 B, cpemHsAsa 4yBCTBUTEND-
HOCTb (ammuryaa R-Bonusr) - 12,08 + 4,17 MB,
cpenHee compoTusnaeHne — 566,5 £ 111,09 Om.
IIpn KOHTPONBHOM OCMOTpe Yepes 3 mecH-
La cpegHMI mopor ctuMynauun Ha JK9 co-
craBun 0,54 + 0,1 B, cpegHAA 9yBCTBUTEND-

HOCTb — 13,33 + 3,45 MB, cpenHee conpoTus-
nenne — 493,25 + 92,12 Om. Bo Bcex crmyyasax
MOATBEPKAeHBl Kputepun 3PpHeKTUBHOCTA
crumynsauuu obnactu JIHIIL: Bepuduimposan
narrepH BITHIIT B V1, cpegHmnii moxkasarenb
V6 RWPT = 55,42 + 8,66 mMc (oTpakaeT BpeMst
aKTUBAIMM JIEBOTO JKeMY/I0UKa, B HOPMe COCTaB-
nser Menee 80 mc), IPT V1-V6 = 43,08 + 6,56 mc
(oTpakaeT pasHUIY B aKTUB aIjuy JIEBOTO
U TIPaBOTO >KeyJOYKOB, B HOpMe 6ortee 33 Mc)
(rabnuia 2).

Mopor ctumynayun
npu umnnaHTauyum /
HabnogeHwue, B;

Amnnutyaa R-BonHbI
npu umnnaHTayum /
HabnogeHune, mB;

ConpoTusneHune
npu umnaaHtTauyum /

HabnogeHne Om; V6 RWPT, mc;

V6 RWPT, ms

IPT V1-V6, mc;

Pacing threshold during IPTV1-V6, ms

R-wave amplitude during

Impedance during

implantation /
follow-up, V

implantation /
follow-up, mV

implantation /
follow-up, Ohm

1 0,5/0,5 6/8 640/570 53 44
2 0,5/0,5 11/15 602/584 47 45
3 0,5/0,5 12/15 650/586 46 50
4 0,3/0,5 6/8 420/410 56 33
5 0,5/0,75 1m/M 750/670 45 45
6 0,5/0,5 11/15 567/533 55 50
7 0,4/0,5 8/11 444/402 52 54
8 0,5/0,5 20/20 590/416 50 45
9 0,5/0,5 15/15 710/428 72 35
10 0,5/0,75 15/12 450/410 70 35
1 0,5/0,5 15/15 438/420 63 45
12 0,5/0,5 15/15 538/490 53 4
M+ SD 0,48 £ 0,06/ 12,08 4,17/ 566,58 + 111,12/ 55,17 = 8,87 43,50 +6,5
0,54+0,1 13,33+3,45 493,25 £ 92,12

Mpumeyatna: V6 RWPT —pema oT Hauana cTumyna o BepLunkbl 3y6ua R 8 oteegenun V6, IPTV1-V6 — Bpema mexzy BeplunHamu 3ybua R 8 oteegennax V1-Ve,

M — cpeaHee 3HaueHue, & SD — CTaHAAPTHOE OTKMOHEHMe.

Notes: V6 RWPT — R-wave peak time in lead V6, IPT V1-V6 — interpeak time between V1 and V6, M — mean, + SD — standard deviation.
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Kpurepusamu crumynsunu (3axsara) 06/1actut
JIHIIT y B3pocnpix cunratorcsa V6 RWPT < 80 mc
n IPT V1-V6 > 33 mc, 04eBUJHO, YTO y HeTel
13-3a MEHBIINX Pa3MepOB Cepylia 9TV 3HAYeHM
MOTYT ObITD HYDKe. [10 HalMM JaHHBIM, CpefjHee
sHauenue V6 RWPT cocrasumo 55,17 + 8,87 mc,
a cpepHee 3HaueHue IPT V1-V6 - 43,50 + 6,5 mc,
YTO COIIOCTABMMO C IaHHBIMU I[pyI‘I/IX aBTOpOB
[9, 13, 15]. YuuTbIiBasi BApMAaTUBHOCTb pa3Me-
POB IaLIeHTOB JETCKOro BO3pacTa, MPOJOI-
JKAIOIIMIICSI aKTUBHBIIL pOCT, TpebyeTcs paspa-
60TKa MHAVBUYaTU3MPOBAHHBIX KPUTEPUEB
3axBata obnacty JIHIIT g moBbleHnss TOY-
HOCTK BepudmKanny MeTofa B KIMHINIECKOI
npakrtuke. Takxe ciegyer B OyAyIleM OLEHNUTD
IpeyMyIecTBa UCIOIb30BAHNA JAHHOIO TUIIA
JK3 y manueHTOB IeTCKOrO BO3pacTa BBUJY €TO
MeHBbIIIeTo fuameTpa (0Kojo 1,4 MM) 11 BepOsITHO-
TO CHIDKEHMS PUCKA COCYAVCTBIX OCTIOKHEHNIA.

CreffyeT OTMETUTb, YTO B Iepuofe HabIo-
IeHs Mepl- U MOCIeoNepalIOHHbIE OCIOXK-
HEHUS, CBA3aHHbIe ¢ MMIUTaHTanuen YK B 00-
nactb JIHIIL, oTcyTcTBOBaNM.

Hipxe npusenieHsl peHTreHorpamMmsl u OKT
JlByX IIAaOMEHTOB II0CJIE ycnemHoﬁ MMIIJIaHTa-
unu K3 B o6macts JIHIIL.

Y mepBoro manmeHTa (manpuuk 15 ner,
Bec — 60 KT, pocT — 163 cM) BBIIIOTTHEHA [IepBIY-
Hasa uMmmtantanusa OKC u sHpoKapananbHbIX
anextponos (puc. 1). ITo gauueim KT o nm-

10 mm/MB; 50.Mm/c;  ®50; - 935

av
aVi

aV|

\'/3

A/A|

10 MM/MB; 50 Mm/c;  ©50; | ®35

mwranTanuy OKC kommnekc QRS cocrasmit 80 Mmc,
nocie nMminantanuu K9 B o6macts JTHIIT
CTUMYNMpOBaHHbIT KoMIiekc QRS nmeer mar-
tepH BITHIII u cocraBun 100 mc, V6 RWPT -
55 mc, IPT V1-V6 - 50 mc (puc. 2).

Y Broporo manumenta (meBouka 11 jer,
BecC — 29 KT, pocT — 145 cM) BBIIIOTHEHA 3aMeHa
snukapananbaoro 9KC u 3/1eKTpojj0B Ha 9H-
mokappuanbHble (puc. 3). ITo ganabim KT
BO BpeMsA CTUMYIALUK snnKapananbHoro 9KC
xomiiekc QRS cocrasun 120 Mc, ocrie sHAOKAp-
muanbHoi uMIuTaHTanuu K3 B o6nacts JTHIIT
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PucyHok 1.
PenTreHkapTuHa

B NPAMOIi NpoeKLum
nocne UMNAaHTaLum
JABYXKaMepHoro
3HJ0KapANaNbHOTO
3KC. InaokapamanbHble
3NeKTPO/bI YCTaHOBAEHbI
B YLUKO NPaBOro
npencepans

1 B obnactb JIHNM

Figure 1.

X-ray image in AP
projection after
implantation

of a two-chamber
endocardial pacemaker.
The endocardial leads

are implanted in the right
atrium and in the left
bundle branch area

PucyHok 2.

JlanHbie SKI naunenTa
10 (naHenb A)

1 nocne (naHens b)
umnnaHTaumuu X3

B o6nactb JIHMT

Figure 2.

ECG data of the patient
before (panel A)

and after (panel B)
implantation

of a ventricular lead

in the left bundle
branch area
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PucyHok 3.
PeHTreHkapTuHa

B NPAMOI NpoeKLn
nocne UMNAaHTaLumn
[ABYXKaMepHOro
3HAoKapananbHoro JKC.
JHA0KapAuanbHble
IMNEKTPOLbI YCTaHOBMEHbI
B YLUKO NpaBoro
npegcepaua u B 0bnactb
JIHNT, snukapamnanbHbie
NEKTPOAbI He YAaNeHbl

Figure 3.

X-ray image

in AP projection
afterimplantation

of a two-chamber
endocardial pacemaker.
The endocardial leads
are implanted in the right
atrial auricle and

in the left bundle branch
area, the epicardial leads
are not removed

Pucynok 4.

[JlanHble JKI nayueHTa
1o (naHenb A)

1 nocne (naxenb b)
MMMIaHTALMN
KeNyA0uKoBOro
MeKTpoaa

B o6nacTb JIHMT

Figure 4.

ECG data of the patient
before (panel A)

and after (panel B)
implantation

of a ventricular lead
in the left bundle
branch area
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CTUMYNMPOBaHHBIN KoMinekc QRS umeeT nar-
tepH BITHIII n coctaBun 90 mc, V6 RWPT - 55 mc,
IPT V1-V6 - 35 mc (puc. 4).

'MB; 50 mm/c; D50; | d35;

/i @

KoHdnuKT nHTepecoB: aBTOpbI 3aABAANT 00 OTCYTCTBUN
KOHONMKTa NHTepecoB.

Conflict of interest. The authors declare no conflict of interest.

CMUCOK UCMOJIb30BAHHbIX UICTOYHUKOB

1. Permanent cardiac pacing in children: choosing the optimal pacing site:
a multicenter study / J. Janousek, I. van Geldorp, S. Krupickova [et al.] // Circula-
tion. —2013. = Vol. 127, N2 5. — P. 613-623.

3ak/oyeHune

Crumynanus obmnactu JIHIIT y gereit, Kak
ajibTepHATMBa CTaH/aPTHOI 9HAOKapAUA/b-
HOJI IPaBOXKENTyJOYKOBOJ KapAuOCTUMY/IALUMN,
SIBJISIETCS] TEXHUYECKM BBIIOTHUMBIM, 3 dex-
TMBHBIM ¥ 6€30IIaCHBIM METOIOM XM PYPrU4ecKo-
ro neyenns AB-610kazmbl. ITOT MeTO[ 0OOeCIeYN-
BaeT JONTOBPEMEHHYI0, (pU3MONMOrMYecKyIo aK-
TUBALMIO 000X KeTYJ0UYKOB C OITUMaIbHBIMU
CTabM/IPHBIMY [TapaMeTPaMy CTUMYJISILIAN U Jie-
MOHCTPUPYeT BbICOKIII IOTE€HLIMA B CHYKEHUN
pucka passutusa OKC-nHAyIMpOBaHHO KapAno-
MUOIIATHY, IOBTOPHBIX BMEIIATe/NbCTBAX B Teye-
HJ€e )KM3HU Y NaIlMeHTOB JIeTCKOTO BO3pacTa.

Heob6xonuMma manpHelIas KIMHUYECKas
OLIeHKa JTAHHOV METOAMKY, pa3pabOoTKa MH/UBH-
IyanuM3MpOBaHHBIX Kpurepues 3¢ eKTIBHO-
CTU CTUMYIALNY IPOBOJ AN CUCTEeMBI Cepf-
1ja [/1s MaljMeHTOB [eTCKOro BO3pacTa B paM-
KaX MHOTOLIEHTPOBBIX PaH/IOMU3MPOBAaHHBIX
KIMHUYIeCKUX UCCIeNOBAaHUIL I/ MMPOKOro
BHeJIpeHNA B KIMHUYECKYIO IPAKTUKY.

10 mm/mB; 50 mm/c; P50

35 mc

. IPTViVe L

QRS|—{90 mc RWPT 55 mc

(OuHaHcupoBaHue. Mccrie0BaHIe NPOBEAEHO
6e3 CNOHCOPCKOi NOAAEPKKM.

Financing. The study was performed without external funding.

2. Physiology of Left Ventricular Septal Pacing and Left Bundle Branch Pacing / J. Rijks,
J. Luermans, L. Heckman [et al.] // Card Electrophysiol Clin. — 2022. — Vol. 14,
Ne2.—P.181-189.
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3. Tapunos, A.C. CTpYKTYpHO-(YHKLIMOHANbHOR COCTOAHNE CEPALA Y NaLNEeHTOB 9. Conduction system pacing in pediatric and congenital heart disease / H. Chubb,
MOJ0ZOr0 BO3pacTa C XeNyA0uK0BOI 3MeKTPOKAPANOCTAMYAALEN B OTAANEHHOM D. Mah, A. Dubin [etal.] // Front Physiol. — 2023. — Vol. 24, N2 14. — P. 1154629.
nocneonepauwotHom nepuope / A. C. fapunos, . B. Matetok // HeornoxHas Kap- 10. Left Bundle Branch Pacing: Current Knowledge and Future Prospects / P. Liu,
AMONOT A Y KapANOBACKYNADHbIE pUck. — 2023.T.7, N 2. - C.1918-1927. Q. Wang, H. Sun [et al] // Front Cardiovasc Med. — 2021. - Vol. 8. — P. 630399,

4. Leftbundle branch area pacing in children: case series / £. Jedrzejczyk-Patej, 11. Left bundle branch area pacing outcomes: the multicentre European MELOS study /
M. Mazurek, 0. Kowalski [etal] // Eur Heart ) Case Rep. — 2025. — Vol. 9, N 2. M. Jastrzebski, G. Kietbasa, 0. Cano [et al.] // Eur Heart ). — 2022. - Viol. 43,

5. EHRA clinical consensus statement on conduction system pacing implantation: N2 40.—P.4161-4173.
endorsed by the Asia Pacific Heart Rhythm Society (APHRS), Canadian Heart | 12, Left bundle branch area pacing vs right ventricular pacing for atrioventricular
Rhythm Society (CHRS), and Latin American Heart Rhythm Society (LAHRS) / block: the MELOS RELOADED study / M. Jastrzebski, 6. Kietbasa, 0. Cano [etal.] //
H. Burri, M. Jastrzebski, 0. Cano [et al.] // Europace. — 2023. — Vol. 25, N2 4. — Fur Heart ). — 2026, — Vol. 47, Ne 13. — P. 15411550,

P-1208-1236. 13. Preliminary study on left bundle branch area pacing in children: Clinical observation

6. ESCGuidelines on cardiac pacing and cardiac resynchronization therapy / M. Glik- of 12 cases / D. Wenlong, G. Baojing, D. Chencheng [et al.] // J Cardiovasc Electro-
son, J. Nielsen, M. Kronborg [et al.] // Eur Heart J. — 2021. — Vol. 42, N° 35. — physiol. — 2022. — Vol. 33, N0 7. — P. 1558—1566.

P.3427-3520. 14. Case report: Challenges and implications of conduction system pacing in pediat-

7. Left bundle branch pacing is the best approach to physiological pacing / S. Padala, rics: Case series / R. Ploneda Valencia, M. Levinstein Jacinto, C. Sanchez Contreras
K. Ellenbogen // Heart Rhythm 02. — 2020. — Vol. 1, N2 1. — P. 59—67. letal.] // Front. Pediatr. — 2023. — Vol. 11. — P. 1160335.

8. His Bundle Pacing / P. Vijayaraman, M. Chung, G. Dandamudi [et al.] // J Am Coll 15. Conduction system pacing in a pediatric population: a case series / J. Francis, B. Ziad,
Cardiol. — 2018.—Vol. 72, N2 8. — P.927-947. F. Charafeddine [etal ] // Authorea. — 2024.
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