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CruMmynauis niBoi HiXKKM nyuka lNca yepes MiXKLWIIYHOUKOBY Neperopoaky

Pe3iome

BcTyn. BnpoBa/pkeHHsI MeTOAIB NOCTiMHOI cTUMyAALil NPOBiAHOI cucTeMU y NalieHTIB NpU 6pajiapUTMiAx Ao-
3B0JIAE 30eperTu i3iosOriyHy MOCAIJOBHICTE 30y KEHHS | CKOPOYEHHS LIIYHOUYKIB Ta YHUKHYTU PO3BUTKY
cepLeBOi HeJOCTaTHOCTI BHAC/IIJOK eJIEKTPUYHOI Ta MeXaHIYHOI JU3CUHXPOHII y MaLi€eHTIB i3 BACOKOI YaCTKOIO
LIJIYHOYKOBOI CTUMYJISALI.

Onuc Bunaaky. [lanientka M. BikoMm 61 pik mpoxojuia obcrexxeHHs i sikyBaHHa B 1Y «HICCX im. M. M. Amo-
coa HAMH» i3 25.01.2022 no 27.01.2022 y BiafijseHHi XipypriuHoro JiikyBaHHsI CKJIaJHUX NOpPYyLIeHb PUTMY
cepld i3 AiarHO30M: IOBHA aTPiOBEeHTPUKYJ/ISIPHA 6JI0Kaa NPOKCUMa/IbHOIO TUIY. XBOpiH 6yB iMIJIaHTOBaHUH
JIBOKaMepHUH IITYYHUHN BOAiM puTMy cepus Vitatron Q50A2 i3 BUKOPUCTAHHSIM IIJIYHOYKOBOTO €JIEKTPOAA JJis
ctumyJsanii nydyka lica (Medtronic 3830 - 69 cm) Ta cneniaJibHOKW A0CTaBHOI cucTeMolo 0 Hboro (C315HIS).
B peHTreHonepaniiiHii g0 xBopoi 6ysnu nig'enqnani 12 Bigseaens EKT Bifg enekTpodiziosnoriynoi cranuii LabSys-
tem Pro (Bard, USA) ns1s1 aHasi3y KpuTepiiB 3axoIJIeHHs MPOBiZHOT CHCTEMHU HA CTUMYJIALIL MijJ] Yac BCTAaHOBJIEH-
Hsl IIIJIYHOYKOBOI'O eJIEKTPO/ia, a TaKoX OyB 3aBeJleHUH AiarHOCTUYHUI YOTUPUIIOAIOCHUM eJIeKTpo/, y IpaBUi
IIJIyHOYOK AJ1f1 peecTpauil noTeHLiasy ny4ka [ica ik peHTreHaHaToMi4HuM opieHTHp. IliJf yac BCTaHOBJIEHHSA
IIJIYHOYKOBOTO eJIEKTPOo/a B 30HY Ny4Ka ['ica BHAC/IiZOK BUCOKHUX MOPOTiB ricoBOI CTUMYALIl 6Y/I0 TPUNHATO
pillileHHs TepelTH 10 aJIbTepHAaTUBHOI METOAUKHU CTUMYJIALII NPOBiAHOI CUCTEMHU ceplisl — CTUMYJIALT iBOT HiX-
KM Iy4dkKa ['ica yepe3 MiXIJIyHOUKOBY neperopozky. Ilicjis nocTynoBoro npoxo/XeHHs eJIeKTpo/ia Yepes nepe-
ropoziKy 6y/10 JOCATHYTO 3aXOIlJIeHHS NPOBiZHOI CHCTEMU ceplisl, X04a | He peecTpyBaJIoCcs YiTKOTO NOTeHLiaLy
JiBOI Hi2kKM nydKa ['ica. IHTepBas Big ctumyJty fo niky R xBuii y BiBesieHHi V6 cTaHOBUB 68 Mc, a iHTepBaJl Bij
cTUMyJy Ao niky R xBuii y BigBegenHi V1 - 110 mc. PisHund inTepBadis carasa 42 Mc, 10 CBIAYHJI0 PO KpUTepil
HeceJIEKTUBHOI CTUMYJIALII NiBOT HiXKU nydka ['ica, 3 moporamu ctumy/snii Huxk4ye 1V Ha JOBXUHI iMIysibey
0,5 Mc. Y nicasionepaniiiHoMy nepiozi XBopiil 6yJio poBe/ieHO OIliHIOBAHHS IVI06a/bHOI MO3/[0BXHbOI ledpopMa-
ii JiBOro HIyHO4YKa Ha NMOCTIMHIN IJIYHOYKOBIN CTUMYJISLII, 110 TPpOBOAUIACS 3a CTaHAAPTHO METOAUKOIO 3
BUKOPUCTAHHSM CIEKJI-TPEKiHT-exoKapAiorpadii - 03Hak acUHXpOHIi He 6yJ10 BUsABJIeHO. TaK0X TP MpOBeieHHI
TPaHCTOpPaKaJIbHOI exokapziorpadii y B-pexxumi i3 cy6kocTaJbHOTO AOCTYMy Oys0 BisyasizoBaHO Ta MmiJTBep-
JPKEHO JIOKallilo eHJJ0Kap/Aia/IbHOTO eJIEKTPO/a B CEpeIMHHUX CErMeHTaX MIXKIIJIYHOUYKOBOI Ieperopo/iky 3 60Ky
NpaBoOTO LIJYHOUKa.

© 2022 The Authors. Published by Professional Edition Eastern Europe. This is an open access article under the CC BY-SAlicense
(https://creativecommons.org/licenses/by-sa/4.0/).
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BucHoBkM. CTUMYIALd JiBoT HiXKKY ny4dKa ['ica TakoX, siK i ricoBa cTuMyisiLlisi, 36epirae eJieKTpU4YHy Ta Mexa-
HiYHY CUHXPOHIIO JIiBOr0 IIJIYHOYKA NMPU HIXKYUX MMOPOrax CTUMYJsLii, GibIIii aMIUIITYAl CUTHALY Yy T/IMBOCTI

Ta MEHIIUX pU3HUKaX uncnoxauii’ eJIEKTpoJa.

Kawouoei caoea: zicosa cmumyasiyis, MexaHiyHa ma eseKmpu4Ha CUHXpOHisi, 6padukapdisi, kapdiocmumyasmop,

Kapdiomionamis.

Beryn. Ha cworopHi mocTifiHa kafiocTUMyJisuis 3a-
JINLIAETHCSA EAUHUM eEeKTUBHHUM JIIKyBaJIbHUM METOJ0M
MIPY HE3BOPOTHUX KUTTE3ArPO3/IMBUX OpajiapuTMmisx. Sk
OyJI0 TIOBiZJOMJIEHO, TPaJHULiiHA MPaBOILIYHOYKOBA CTH-
MyJIsillisi TIOB’I3aHa i3 OGiNBIIMM PU3UKOM BHHHUKHEHHS
di6punsaLii nepescepab, KapAiomionarii, BUK/IMKaHOI CTH-
MyJISILli€l0, Ta GIIbIIMMY MOKa3HUKAMH cMepTHOCTI [1, 2].
BrnpoBa/i>xeHHs1 MeTO/IB MOCTIMHOI CTUMYyJALII NpOBif-
HOI CHUCTEeMH y NaLieHTIB Npu 6paAiapuUTMisX Jja€ 3Mory
36eperTtu ¢isiosoriyHy mocaioBHICTh 30yKEHHS 1 CKO-
pOYeHHA LIJIYHOUYKIB Ta YHUKHYTHU PO3BUTKY CepLieBOi He-
JOCTAaTHOCTI BHAC/IIOK €JIEKTPUYHOI Ta MeXaHi4HOI Au3-
CUHXPOHII Yy Nali€HTIB i3 BUCOKOI YaCTKOK LIJIYHOYKOBOI
CTUMYJIALIIL.

Kniniyauii Bunagok. [anientka M. Bikom 61 pik 0y-
Jla rocnitasizoBaHa B IJIaHOBOMY nopsaaky B 1Y «HICCX
iMm. M. M. AMocoBa HAMH» y BigZiisieHHS XipypriyHOTO Jii-
KYBaHHA CKJIAAHUX NIOPYLIEHb PUTMY cepld i3 AlarHO30M:
MOBHA aTPiOBEHTPHUKY/sApHA 6JI0KaZa MPOKCHMAaTIbHOIO
tuny (i3 3amicHuM putMoM 45-50 yzapiB 3a 1 XBUJIMHY),
rinepToHiyHa xBopo6a 2-ro CTymeHs. 3a MonepeaHiMU
JaHUMHU exokapgiorpadii: ¢pakiis BUkuy JiBoro uuiy-
Ho4Ka - 60 %, KiHI[eBO-1iacTOJIIYHUUN 06’€EM JIIBOTO LILIY-
Houdka - 135 mu1. BpaxoByroun abcosl0THI MOKa3aHHSA [0
nocTtifiHoOI KapAiocTuMynsLii, XBopik 6ysna 3anaHoOBaHA
IMIJIaHTaLig BOKAMEPHOr0 IITYYHOTI' O BOZis pUTMY Cep-
I i3 BUKOPHCTAHHAM LIJIYHOYKOBOTO eJIeKTpoAa AJis
crumyasanii nydka lica (Medtronic 3830 - 69 ¢cm) Ta crne-
I[iaJIbHOI OCTaBHOK cucteMolo Ao Hboro (C315HIS). ¥
peHTreHomnepaniliHii g0 xBopol 6ynu migennani 12 Bia-
BeseHb EKI Bix enextpodisiosoriynoi cranuii LabSys-
tem Pro (Bard, USA) pns1 aHani3y KpuTepiiB 3axonjeHHS
IPOBIJHOI CUCTEMU Ha CTUMYJALIL MiJ Yac BCTaHOBJIEH-
HA IJIYHOYKOBOTO eJIeKTpoAa. Takox nepes; OCHOBHUM
eTanoM MyHKIiiHO yepe3 v. femoralis dex y mopoxxHUHY
NpPaBOTo IIIYHOYKA OYB 3aBeJleHUH [iarHOCTUYHHUH 4YO0-
THUPUIIOJIOCHUUN eJIEKTPOA, AJisl peecTpalil moTeHLiansy
nydyka [lica g9k peHTreHaHaTOMIYHUH OpIEHTUp Mij 4ac
iMmutaHTaunii ricoBoro esnektpoza. [ani mig MicueBoro
aHecte3i€o 10 % po3yuHOM JiifjoKaiHy XBOpiK 6YB BUKO-
HaHUU po3pi3 y JiBil nigkaounyHin aingauui. [lyHkniiiHo
yepe3s v. axillaris sin. y nopoxxHuHy npaBoro nepezcepzs
3aBeJIeHO J0CTaBHY CHUCTEMY, 4epe3 Ky 3aBeJleHO eJIeK-
Tpox (Medtronic 3830 - 69 cm) f10 Micus BUxofy i3 iHTpo-
Arocepa. [1oTiM focTaBHY CUCTEMy CIO3UIiIOBaIX B IPO-
eKI[if0 MicLisl po3TaulyBaHHs my4ka [ica Ta 6ysu cipo6u
¢ikcanii B iboMy Micui eHZ0KapAiaJbHOTO eJIeKTpoja.
OpHak He3Ba)Kal4M Ha HasABHICTb NOTeHLiaMy my4ka [i-

ca 3 eHJIorpaMH IIJIYHOYKOBOIO eJIeKTPO/a, 3aX0IJIeHHA
NPOBiJHOI CUCTEMHU Ha AOIYCTUMUX [OpOrax CTUMYJIALII
He 6yJ10 focArHyTO. Byso npuitHATO pilieHHs iIMIIAaHTY-
BaTHU eJIEKTPOJ, yepe3 MDKIUIJIYHOYKOBY Neperopojky B
30Hy JiiBol HixkM nydka ['ica. [liciia moctynoBoro npoxo-
JOKEHHS eJIeKTPO/Ja Yyepe3 neperopojkKy 6ys0 JOCATHYTO
3axXO0IJIeHHA IPOBIJHOI CUCTEMHU cepls, X04a i He peecTpy-
BaJIOCS YiTKOIO MoTeHLjiany iiBol Hixku mydka [Nica (pu-
cyHok 1). Y BiaBenenni V1 Ha crumyssnil kommiaekc QRS
MaB naTtepH qR - HermoBHOI 6/10Ka/i¥ NPaBoi HIXKKY My4yKa
l'ica, mo € o3HaKow0 CTUMY/ALII JiBOI HiXKM my4Ka ['ica.
InTepBan Bif ctumysy fo niky R xBuii y BigBenensi V6
CTaHOBUB 68 Mc, a iHTepBaJ BiJ cTUMYy/y A0 MKy R XBHU-
aiy BiaBegeHHi V1 — 110 mc. PisHuug inHTepBasiB csarajna
42 Mc, 1m0 CBIAYMJIO PO KpUTePIl HeceJleKTUBHOI CTUMY-
Jisnii siiBoi Hixkky my4dka [Mica [8] (pucyHok 2) 3 noporamu
crumyasanii Huxde 1 B Ha goBxuHi iMmnynbcy 0,5 mc, amn-
JIITY[l010 CUTHAJIY 9y TAUBOCTI — 9 MB Ta onopom Ha enek-
TpoAi - 490 Om. Y micasionepariiiHoMy nepiozi xBopiit 6y-
JIO TPOBE/IEHO OLIiHIOBAHHS IVI06aIbHOI MO30BXHBOI Jie-
¢dopmaii siBoro nUIyHo4YKa Ha MOCTIMHIN MIJIyHOYKOBIN

PucyHok 1. PozmauwysaHHs enekmpodie nicas imnaaHmauii
8 n1igili 60K08Il npoekyii 8 peHmMzeHonepayiliHili (cxeMamuyHo
NO3HAYEHO MIXWITYHOYKO8Y Nepe2opooKy ma aubUHy
iMnnaHmayii enekmpoda)
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PucyHok 2. [umepsan 8id cmumysny 00 niky

R xsuni y siosedeHHi V6 - 68 mc. [osxuHa
ORS Ha cmumynsyii 128 mc. Y eiosedeHHi

V1 komnnekc QRS mae suznsid gR - mobmo
HenogHa bnokada npasoi Hixku nyyka lica, ujo
€ 03HAKOI cmuMynsyii 1ioi Hixku nyyka lica

CTUMYAAL|], 110 TPOBOAMIACA 3a CTAaHJAPTHOK MeTOAU-
KO0 3 BUKOPUCTAHHSM CIEKJI-TPeKiHT-exoKapaiorpadii -
03HaK acCUHXpPOHii He 6yJi0 BUsIBJIeHO (pUcyHOK 3). Takox
IpyU NpOBeJEeHHI TpaHCTOpaKajJbHOI exokapgziorpadii y
B-pexumi i3 cybkocTasbHOr0 AOCTyNy 6yJo Bi3yasizoBa-

Canan

HO Ta MiJTBepJKeHO JIOKaLil0 eH/J0Kap/ialbHOro esek-
TpoJa B cepeJUHHUX CerMeHTaX MiXIIJIYHOYKOBOI nepe-
ropoZiky 3 60Ky npaBoro LUIyHOouKa (pucyHok 4). Ha mo-
BTOPHIl nepeBipLi napaMeTpiB cTUMYyAAL] uepe3 1 THXK-
JeHb — MOopir CTUMyIALII JIIBOI HKKY IydKa ['ica, omnip Ha

PucyHok 3. OuiHka 2106a16H0i N03008xHb0I decpopmauii 1i6020 WAYHOYKA y NAYIEHMA 3 NOCMIlIHO0
CMUMynISyier0 Npo8oouIacs 3a CMaHOapmMHoO MemoOUKOK 3 BUKOPUCMAHHIM CNeK/-mpeKiHe-
exokapdioepagii. nobansHuli cmpelin (GLS) = -22 %, wio c8id4yums npo me, W0 8Ci ce2MeHmu s1ie020
WIIYHOYKA CKOPOYYHMbCS 00HOYACHO — HEMAE 03HAK ACUHXPOHIi
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PucyHok 4. [lpu nposedeHHi mpaHcmopakansHoi ExoKl
y B-pexumi 3 cybkocmansHo2o docmyny 6y/10 8i3yanizo8aHo ma
niomeepoxeHo 10Kayito enekmpooa 8 cepeOUHHUX cezMeHmax
MIXWIIYHOYK0B0I nepe2opodku 3 60Ky Npaso2o WiyHOYKa

eJIEKTPOZi Ta aMILIITy[a CUTHAJLy Yy TJIMBOCTI 36epiraau-
Cs Ha TOMY CaMOMYy piBHi.

O6roBopeHHs. Y 61u3bko 15-20 % mnauieHTiB i3
6inpure Hix 20 % LIJIYHOYKOBOI CTUMY/ISALI] BUSBISAIOTh-
€A O3HAKHU cepleBOi HeJOCTATHOCTI ITiJ Yac NOBTOPHUX
OTJISIZiB Mic/isl BUIMCYBaHHS 3 JiikapHi [3]. HeaBaxkawouu
Ha Oisblle HiX HiBCTOJITTA ycHmilmHoi KapaiocTuMyisi-
uii, He icHye AocTaTHBOI Z0Ka30BOI 6as3u IOJ0 ONTHU-
MaJIbHOI'O Miclisl MOCTiHHOI ejleKTpoKapAioCcTUMyALil
y BIJHOUIEHHI reMOJWHAMiYHUX HaCJiAKIB Ta Bigja-
JIeHUX KJiHIYHUX pe3ynbraTiB [4]. icoBa cTumynsanis
3apekoMeH/lyBasia cebe K epeKTHUBHA METOAUKA AJid
30epeXeHHs] eJIEKTPUYHOI CHHXPOHHOCTI IJIYHOUKIiB
Ta MexaHiyHoi ¢yHKUil J1iBoro nIyHouka [5], aje yacto
iMIIJIaHTaLig JYHOYKOBOIO €JIEKTPOJa B JIOKAL|ilO MTyY-
Ka lNica mop’s13aHa 3 TEXHIYHUMH CKJIQIHOIIIAMH, a TAKOXK
BiICYTHICTIO ONTHMaJIbHUX NapaMeTpiB CTUMy/AALii, a
caMeé BUCOKUX MOPOTiB CTUMYJALIl Ta HU3BKUX aMILIi-
Ty/, CUTHAJ/Iy Yy T/JIMBOCTI Ha IIJIYHOYKOBOMY eJIEKTPOZ.
ToMy cTuMysaLiA JiBol HixKKK ny4dka ['ica Bce yacrime
BUKOPUCTOBYETHCA K METOJ CTUMYJIALII IPOBiAHOI CUC-
TeMHu cepus [6, 7].

HewmopaBHo 6ynu po3po6uedi EKI-kpuTtepii g gia-
THOCTUKM 3axOIIeHHs JiBoi Hixku mydka [ica [8], aki
BKJIOYAIOTh NIOTNepeiHI Hallpall0BaHHA B [IbOMY HaIllpAM-
Ky i faiTbh 3Mory AudepeHIliloBaTH JiBOILJIYHOYKOBY
CENTaJlbHy CTUMYJIALi0 BiJl pisHUX GOpM CTUMYIALIT JIi-
BOI HI’KKU (CeJIeKTUBHA i HECEJIEKTHUBHA).

BucHoBkM. Ha cborogHi ctumysdnisa JiBol HiXKKH
ny4ka ['ica € 6e3neYHUM MeTOZ0M CTUMYJIAIT MPoBigHOT
CUCTEMH Cepusl, IKUN [103BOJISE ePEKTUBHO YHUKHYTHU
HaCJaiJKiB eJIEKTPUYHOI Ta MeXaHIYHOI JU3CUHXPOHII BHa-
CJIiTOK OCTiHHOI LIJIYHOYKOBOI CTUMYJISALII.

CnuCcOK BUKOPHMCTAaHUX JKepeJl
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Transventricular Left Bundle Branch Pacing

Eugene O. Perepeka?, Borys B. Kravchuk?, Oksana M. Paratsii?, Liliana M. Hrubyak?, Volodymyr L. Leonchuk?,
Maryna M. Sychyk??
*National Amosov Institute of Cardiovascular Surgery of the National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine
ZNational Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine

Abstract

Background. Implementation of conduction system permanent pacing methods in patients with cardiac bradyar-
rhythmias allows to maintain the physiological sequence of excitation and contraction of the ventricles and to avoid the
development of heart failure due to electrical and mechanical dyssynchrony in patients with high rates of ventricular
pacing.

Case description. A 61-year-old female patient was examined and treated at the National Amosov Institute of Car-
diovascular Surgery of the National Academy of Medical Sciences of Ukraine from January 25 to January 27, 2022 at the
department of surgical treatment of complex cardiac arrhythmias with a diagnosis of proximal complete atrioventricular
block. A two-chamber pacemaker (Vitatron Q50A2) with a ventricular lead to stimulate the His bundle region (Medtronic
3830, 69 cm) was implanted to the patient with a special delivery system (C315HIS). At an X-ray operating room, 12 ECG
leads from the electrophysiological station LabSystem Pro (Bard, USA) were connected to the patient to analyze the crite-
ria for capturing the conduction system on stimulation during ventricular lead placement, and a diagnostic quadripolar
electrode was inserted into the right ventricle to record the potential of the His bundle as an X-ray reference point. During
placement of the ventricular lead in the area of the His bundle due to high pacing thresholds the decision was made to
implement an alternative method of conduction system pacing - left bundle branch pacing through the interventricular
septum. After gradual passage of the electrode through the septum, capture of the conduction system of the heart was
achieved, although no clear potential of the left bundle was registered. The interval from stimulus to peak R wave in lead
V6 was 68 ms, and the interval from stimulus to peak R wave in lead V1 was 110 ms. The difference between intervals was
42 ms, which indicated the criteria of nonselective capture of the left bundle branch, with stimulation thresholds below
1V ata pulse length of 0.5 ms. In the postoperative period, the patient was evaluated for global longitudinal deformity of
the left ventricle on constant ventricular stimulation, which was carried out according to standard methods using speck-
le-tracking echocardiography; no signs of dyssynchrony were found. Also, the location of the endocardial electrode in the
middle segments of the interventricular septum on the right ventricular side was visualized and confirmed by performing
B-mode transthoracic echocardiography with subcostal access.

Conclusions. Left bundle branch pacing, like His bundle pacing, maintains electrical and mechanical synchrony of the
left ventricle at lower pacing thresholds, greater amplitude of the sensitivity signal and lower risks of lead dislocation.

Keywords: His bundle pacing, mechanical and electrical synchrony, bradycardia, pacemakers, cardiomyopathy.
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