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0630pHas cTatba

Ocno)xxHeHue MecTa AoCTyna NpU UHTPaKapAUalbHbIX
BMellaTeJibCTBax

A.B. Kumkos

locnutanb cB. KatapuHel, KenbH-®pexen, OPI

B nocnegHue [mecATMneTMA MHOMOKPaTHO BO3POC/0 KONMMYECTBO WMHTPaKapAMalbHbIX MNpoueayp C MCMoib30BaHWEM
UPECKOMKHOr0 MYHKLUMOHHOMO AocTyna. HecMoTpa Ha npuobpeTeHne onepaTopaMu 3KCMEpTU3bl U CTaHAAPTU3aLMM MeTOLLOB,
npobnemMa oCNOXHEHWUNA 0CTAETCS aKTyasbHOM.

Lleste: NnpoaHanu3nMpoBaTh YacToOTy M XapaKTep OCNOXHEHWI YPE3KOKHOr0 JOCTYNa NPY MHTPaKapAMabHbIX BMeLlaTeb-
cTBax. MpefnoxuTb peKOMeHAaLUMN A1 CHUKEHUA YacTOTbl OCNOMKHEHMIA.

Mamepuaner u Memodel. AHanU3 [aHHbIX, ONYOSMKOBAHHBIX B MEXAYHAPOAHbIX PELeH3UPYEMbIX KypHanax no TeMe,
a TaKxKe onbiTa KJIMHUKK COCYAUCTON XMPYpriv rocnutans cB. KatapuHbl.

Bbigodbl. HacToTa M TAXKECTb 0CNOMHEHWIA 3aBUCAT OT OMbITa OMepaTopa, Pa3Mepa W YacToTbl CMeHbl MHCTPYMEHTA, a TaK-
e cobnofieHns npaBun NpeAonepauyuoHHON AUarHOCTUKM U NOCe0NepaLMoHHOr0 BeAEHUSA NaLMeHTa.

Pexomendayuu. CTaHpapTU3MpOBaHHas NpefonepaLMoHHas NOAroTOBKa, TLaTeNbHOe MIaHMpOBaHWe BMELLATEeNbCTBa,
aHanM3 COCTOSHMA COCYA0B A0CTyNa, cobmofieHne npaBu NyHKLMM COCYAa M rPaMOTHOE BbIMOSIHEHUE MOCNeonepaLyoHHOM
KOMIpEeccUn B COYETaHUM C MPUMEHEHWEM YLUMBAIOLLMX YCTPOMCTB MO MOKa3aHWAM MOTYT CHU3WTb YacToTy W TSKECTb 0CJIo-
YKHEHWI.

KnioueBbie cnosa: cocynmucTaa Xmpyprua; aputMosnorna; ociioxXHeHne 0octyna; KapamMonorus.

Kak untupoBatb:
Kumkoe AB. OcnoxHeHve MecTa [ocTyna npW MHTpakapauanbHblx BMewatenscteax // Cardiac Arrhythmias. 2022. T. 2, N° 1. C. 5-12.
DOI: https://doi.org/10.17816/cardar100389

Received: 08.02.2022 Accepted: 14.03.2022 Published: 29.03.2022
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Review

Access Site Complications by Intracardiac
Interventions

Alexander V. Kimkov

St.-Katharinen Hospital GmbH Frechen, Germany

In recent decades, the number of intracardiac procedures using percutaneous puncture access has increased manifold.
Despite the acquisition by operators of expertise and standardization of methods, the problem of complications remains
relevant.

AIM: to analyze the frequency and nature of complications of percutaneous access in intracardiac interventions. Suggest
recommendations to reduce the incidence of complications.

MATERIALS AND METHODS: analysis of data published in international peer-reviewed journals on the topic, as well as
the experience of the vascular surgery clinic of St. Katarina's Hospital.

CONCLUSIONS: the frequency and severity of complications depend on the experience of the operator, the size and fre-
quency of changing the instrument, as well as compliance with the rules of preoperative diagnosis and postoperative manage-
ment of the patient.

RECOMMENDATIONS: standardized preoperative preparation, careful planning of the intervention, analysis of the state of
the access vessels, compliance with the rules of vessel puncture and competent performance of postoperative compression in
combination with the use of suturing devices according to indications can reduce the frequency and severity of complications.

Keywords: vascular surgery; arrhythmology; access complications; kardiology.

To cite this article:
Kimkov AV. Access site complications by intracardiac interventions. Cardiac Arrhythmias. 2022;2(1):5-12. DOI: https://doi.org/10.17816/cardar100389
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REVIEWS

B 1929 rogy Hemeukuii yponor W. Forsmann Been cam
cebe B KybuTanbHyo BeHy MOYEBOM KaTeTep U MPOTOJIKHYN ero
B LieHTPanbHOM HanpaesieHuu. [Tocre 3Toro oH cAenan peHtre-
HorpadMyecKuin CHUMOK MPYLHOW KIETKM B NPAMON NPOEKLINM.
370 cobbITve CTano NepBbiM A0Ka3aHHbIM Clly4aeM KaTeTepu-
3aumm nonoctu cepaua [1]. Bnocneacteum, B 1956 rogy, aB-
Topy Bblna npucypaeHa HobeneBckas npemus No MeauLMHE.
B 1953 rogy waepckuii paguonor S.I. Seldinger npegnoxun
TEXHUKY MYHKUMM COCyAa AN MOCNeAYHLMX MaHUmyns-
LMK, Ha3BaHHY0 ero umeHeM [2]. U HakoHew, B 1990-e rogpl
F. Kiemenej n G.J. Laarman paspaboTanu 1 BHeapuUmM B Npak-
TUKY TEXHOJIOTUI0 TPAHCPaLAMANbHOM YPECKOXKHOM KOpPOHAPHOI
uHTepBeHuuy [3]. B HacTosLLee BpeMs MHTEPBEHLMOHHbIE TeX-
HOJOMMM ABNSIKOTCA OCHOBOM MHOTUX CrieLManbHOCTEN.

B 2018 romy B P® BbinonHeHo 220 TbiC. KOPOHAPHbIX CTEH-
TUPOBaHWIA, UX YMcno yBenuumnock 3a 10 neT noytn B 4 pasa.
B CLUA B 2017 rogy 6bino BbINOHEHO 75 ThiC. NPeACEPAHbIX
abnaumi [4]. Bo Bcex cryyasx MaHUMYAALMM BbINOSHAUCH JinGo
yepe3 TpaHcpaamanbHbIA, 6o Yepe3 TpaHcheMopanbHbIA L0-
cTyn. [lnckyceus o nperMyLLiecTBaX 0AHOM0 JOCTyNa nepes apy-
TMM 3aBepluMnacb nocnie nybnMKauuw pspa uccrefoBaHWw,
1 npexxae Bcero uccnenosanus RIVAL [5]. B HacTosLwwin MoMeHT
NpeanoyTUTENbHBIM ABASETCA pajumanbHbIl AOCTYN Npy Nog-
XOLALLEN aHaTOMUU U OTCYTCTBUM 0COBLIX MPOTUBOMOKA3aHMIA.

HecMoTpst Ha HaKomn/eHHbI rpOMagHbIiA OnbIT, 6oNbLLON
npobnemMoi oCTaloTCs OCMOMHEHUA MeCTa J0CTyna npu npo-
Be[LeHUW MHTEPBEHLIMOHHBIX npoueayp. Ewe B 90-e roapl y 6%
BCEX MaLMEHTOB MOCTEe KOpPOHapHbIX MHTEPBEHLMIA pa3BuBa-
nmch ocnoxHenus. U3 Hux B 22-25% cnyyaes TpeboBanach
reMoTpaHcdysus, a B 21-38% — xupypriieckoe BMeLLaTeNb-
cTBo [6, 7]. B HacTosLee BpeMs, C HAKOM/IEHWEM OMbITa, Ya-
CTOTa OCJIOMKHEHMI CYLLIECTBEHHO CHU3WMach (1o 1-2%) [8-11],
HO, C Y4ETOM OTPOMHOT0 KOJIMYECTBA BMELLIATENBCTB, He NoTe-
psina CBOEN aKTyanbHOCTW. TaK, Hanpumep, CMepTHOCTb Y Na-
LIMEHTOB, MEPEMBLLMX TaKoe OCNOXHeHMe, cocTaBnseT 7,5%
(6e3 ocnoxHenmii — 1,1%), NpopomKUTENbHOCTL NpebbiBaHMs
B CTaLMOHape — B[BOE BblLUE, @ CTOMMOCTb CTaLMOHapHOro
neyeHns — oyt agoe Boilwe (39,583 vs. $18 350) [12].

OCHOBHBIMM OCITOXHEHWAMM MecTa A0CTyrNa SBNSOTCS: re-
MaToMa, MLLEMMS 3aBUCMMOI OT Cocyaa AOCTYMa KOHEUHOCTH,
KpoBoTeyeHue (B TOM uuC/ie reMOAMHAMUYECKM 3HAYNUMOE),
JIO}KHas aHeBpMU3Ma C HEOBXOAMMOCTBIO PeBM3UM, 3BYNbCUS
cocyna, nHbexums. He crepyet ynyckatb u3 By coumanbHo-
3KOHOMMYECKME W McKXonoruyeckue npobnembl (0TBNEYEHME
nepcoHana, Mcuxosoryeckas TpaBMa MauueHTa, brokvpo-
BaHWe MnauueHTa U U3ObITOYHOE MCMOJb30BaHWE PECypCoB).
(MaKkTopamu, MOBLILLAIOLLMMU PUCK Pa3BUTUS OCSTOMHEHWH,
ABNAIOTCS MEHCKUIA NOJ, BO3pacT CTaplue 65, niowlags no-
BepxHocTH Tena > 1,62 MZ, Bosblias MPOAOIKUTENLHOCTD
npoLefypbl, BbICOKOE MECTO NMYHKLMK Npy TpaHcheMopasnbHOM
AOCTYMNe, Hanuume B aHaMHe3e reMopparuyecKoro avaresa,
0XKMPEHWEe, HEKOHTPONIMpYeMas apTepuarnbHas runepTeH3us,
MnoyeyHas HefoCTaTo4HOCTb (ypoBEHb KpeaTuHuHa > 2 Mr/p),
npUMeHeHne MHrnbutopoe raukonpotenHa IIB/IIIA, a Takke
nepudepuyecKkuin atepocknepos [8—14].
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OcnoxxHeHus JiyyeBoro gocrtyna

OKK1031sA Ny4eBON apTepm — Haubosiee YacToe OCNOXK-
HeHWe mpu cooTBeTcTBYyloLWEM AocTyne. OHo perucTpupyeTcs
B 2-18% Bcex TpaHcpaamanbHbIX MHTEpBEHUMA. Ero BO3HMK-
HOBEHWE 3aBMCUT BO MHOTOM OT OMbITa orepaTopa, crnocoba
KOMMpPEeCcuM W, rnaBHOe, KayecTsa ero npumeHeHus. o faH-
HbIM WCCNEL0BaHUIA, TEYEHWE 3TOr0 OC/OMHEHUS, KaK mpa-
BW/10, 6ECCUMMTOMHOE M CMELManbHOrO fleYeHns He Tpebyer.
B ocHoBe naToreHeTUYECKOro NpoLiecca IEXUT TpomMboobpaso-
BaHMe Ha yJacTKax MoBPEeXAeHHOW MHTUMbL. CuMnToMaThYe-
CKOE TeYeHMe OKKJII03usl JTy4eBON apTepuu NPUHUMAET TOJBKO
B CNlyyae HeCOCTOSATENbHOCTM MajbMapHbIX aHacTOMO30B
WA HaNM4MA OKKIT3UM JIOKTEBOM apTepuu. B aToit cutyaumm
npoBefeHune nepe uccneaoBaHmem tecta nnena (Allen test)
MOMOXKET NPeLOTBPATUTb Pa3BUTUE CEPLE3HOMO OCIIONHEHUS.
lpoBeneHe 3TOr0 TecTa TEXHWUYECKW HECNIOMHO W He Tpe-
OyeT npuBReYEHUs LOMOJHUTENBHBIX pecypcoB. B cutyaumm
OKKJTH03UM 0OEUX apTepuUi NaLMeHTy YrpOXKaeT MILEMUS 3a-
BMCMMOTO OT 3TWX COCY[0B PeruoHa u, mpu HebnaronpuUsTHOM
TeYEHUM — pa3BUTME HEKPO30B 1 He0bX0AMMOCTb aMMyTaLyK.
Kpome Toro, nepuonepatmeHas uHbekums 5 000 ME renapuHa
CHWXaeT pUCK OKKo3umM cocyna (71 vs. 4,3%). OakTopamu
MOBbILLAIOLLMMY PUCK OKKITIO3WM JIy4EBOM apTepum ABASIOTCS:
13bbITOYHAA NOCeonepaUmnoHHas KOMMPeccus, NOBTOPHbIE
MNYHKUMM 1 60NbLLIOI AMaMeTp LNto3a.

K rpynne HEOKK/IO3MBHBIX MOPaXKEHMIA Iy4EBON apTEpPUN
OTHOCATCA, NPeXAe BCero, rMneprniasus UHTUMBbI U COCYAu-
CTbili peMogennuHr. WccnenoBaHus nocnieonepaumoHHOro
COCTOSHUS MHTUMBI C UCMOMb30BaHWEM BHYTPUCOCYAMCTOrO
YNbTPa3BYKOBOTO CKAHMPOBAHUS MOKa3alu CYLLECTBEHHYIO
TUNEPNNasvid MHTUMbI C Pe3yNbTUPYIOLLMM 3HAUUTENBHBIM
YMeHbLUEHWEM OuaMeTpa nocnefHero. HebGonblias cepus
C UCMONIb30BaHUEM OMTUYECKOI KOrepeHTHOI ToMorpadum Bbl-
SBUNA Hanuume paspbiBOB MHTUMBI Y CYLLECTBEHHOW TPYNMbl
naumeHToB (67%) n anccekumio Meamm (36%). 3m nospexae-
HWS NPUBOLAT K CHVXKEHMIO KayecTBa cocyzia npu ero nocne-
LyIOLLEM MCMONb30BaHUM B KauecTBe rpadta npu apTepuanb-
HOI peBacKynspusauuM Muokappa. PetpocnektuBHas cepus
MoKa3ana CHVXEHMe paHHEeN MPOX0AMMOCTM Takux rpadTos.

CnasM nyyeBoi apTepum Habnopaetcs B 5—10% Bcex MH-
TepBeHUMA. OH peaKo MPUBOAMT K CEePbe3HbIM NOCIeACTBH-
M, 0[JHAKO MOXKeT 06yCN0BUTb HeyAauy caMoii NpoLeaypbl.
(OakTopbl pucKa: Manblii AMaMeTp COCYAa, MEHCKMIA nof,
MHOrOKpaTHas CMeHa KaTeTepa, MCMob30BaHWe [JIMHHOMO
LUIK03a, @ TaKXKE HEeOMbITHOCTb onepatopa. JlyyeBas apTepus
obnazaeT XOpoLLO BhipaXeHHol tunica media, KoTopas Ha-
XOAMTCA Mof, KoHTponeM a-1 appeHopevuenTopoB. B npodwu-
NaKTUYECKUX LeNsX MOXKHO MPUMEHATb CEfaLMI0 NauMeHTa
M MECTHYI aHeCcTesuto C Liefblo KOHTponsa addekTa ump-
KYZMpYIOLLMX 3HLOTEHHbIX KaTexonamuHoB. CnasM xopoLuo
noanaertca neyeHuio. B HacTosLLee BpeMs NPUMEHSIOTCS HU-
TPOrNIMLEPHH, MOAKOKHbIE UHBEKLMW NIMA0KANHA U PasHOro
poja BasoamaTaLMoHHbIe KOKTeHnM. CHUMXEHMIo pUcka pas-
BMTUA CMa3Ma CMocoBCTBYET TaKKe WUCMOMb30BaHUE HU3KO-
NPoGUNbHLIX MMAPOPUNLHBIX LWT030B [25, 26]. A. Ouadhour
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et al. Ha ocHOBaHUM COBCTBEHHOrO WUCCNEAO0BaHNUA Mpeano-
flaratoT, 4To NoAKoxHoe BeefeHne 0,5 Mr auHuTpaTta u3o-
copbuga c 1% nupokamHa ons MecTHOM aHecTe3wn MOXeT
YAYYLWMTL GYHKLMIO NydeBoro goctyna [27].

Mepdopaums cocya — pefKoe OCNIoXKHeHWe, KOTOpOe, 04-
HaKo, MOXET MoBNeYb 3a cob0M TAXeENbIe NOCNELCTBUSA B BUAE
noTepu [OCTYNa, HEOBXOAMMOCTU KOHBEPCUH, @ B Cy4ae He-
CBOEBPEMEHHOW peakuuy — pa3BUTUS reMaTOMbl, KOMMapT-
MEHT-CMHAPOMA M WLLIEeMWM 3aBUCMMOI obnacTn. B aHanmse,
npoeeaeHHoM R.A. Calvino-Santos et al., coobLuaetcs o yacto-
Te ero Hactynnesve pexe yeM B 1% cnyyaes. lpuBeaeHHas
B 60MbLLMX CepusX CTaTUCTUKA NOKa3biBaeT YacToTy Huxke 0,1%
[6]. Tpuyem abconmtoTHOE HOMBLUMHCTBO 3TUX OCIIOKHEHW Ha-
CTYMUIIO Y HU3KOPOCTBIX JEHLLWH C U3BUTbIMUA COCYAaMM Npej-
nneybst [30]. Be3onacHocTb fOCTYNa Y TaKUX NALMEHTOB MOXET
BbITb MOBbILIEHA NPY WUCMONb30BaHWUM ANMHHOMO Wito3a [30]
1 MpoBoAHMKOBOrO KateTepa [31]. pu paHHeM 0BHapyxeHun
nepdopaumn BO3MOKHO WCMOMb30BaHWe nepudepuyecKoro
bannoHa Manoro amaMeTpa Ais aHrMoniacTuky [32].

KomnapTMeHT-cMHapoM — HaMHoro 6onee pefkoe,
HO IpO3HOE OCNOXHEHMe, TpebyloLlee IKCTPEHHON hacumo-
ToMuu. Ero yactota onucaHa B bonblumx cepusx HabnogeHui
Ha yposHe 0,004% [33]. narHo3 cTaBMTCS Ha OCHOBE KIIMHU-
YECKWX NPOSABIEHMIA B BULE MAaCCUBHOMW OMYXONM Npeanieybs
C CUMMTOMATUKOW Nepudepuyeckon Uemun, npexae Bce-
0 — HEBPOJIOTMYECKWX HapYLLEHU.

JloxHas aHeBpM3Ma — elLe 0[JHO peaKOoe OC/OKHEHMe.
BosHukaet Menee uem 0,1% cnyyaes [6]. MexaHusm Bo3-
HWKHOBEHWS — MeHEeTpUpyloLLas TpaBMa cocyna, KoTopas
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He 6blna cBOeBPEeMEHHO pacno3HaHa. Pa3BuUTWIO NOXKHOIA
aHeBpW3Mbl CMOCOBCTBYIOT TaKKe MHOrOKpaTHble MyHKUWM
COCyAa M HEKOPPEKTHOE NpUMEHeHWe KOMNpeccun MecTa Ji0-
ctyna (Hanpumep, TR-Band) nocne okoH4aHus npoueaypbl.
[larHo3 cTaBuTCS C MOMOLLbIO Y/bTPa3BYKOBOrO MCCNeno-
BaHus. JleyeHne: KoHcepBaTMBHOE (afieKBaTHas KoMMpec-
WS, UHBLEKUMSA TPOMOMHA B MOMOCTb JIOXHON aHEeBPU3MbI
noga koHtponem Y3W [34, 35]) nubo xupypruyeckoe (peBu-
31S MecTa A0CTyNa C 3BaKyaumel reMaTtoMbl U HaNoXKeHNeM
wBa). Juratypa ny4eBoii apTepum TpebyeTcs KpalHe peaKo.

B tabnuue 1 npeactaBneHbl Hambonee YacTble 0CNOX-
HeHWs paaManbHoro A0CTyNa, UX YacToTa U MeToabl Npou-
NAKTUKN U NeYeHus.

OcnoxHeHus TpaHcdeMopanbHore gocTyna

HecMoTps Ha [oKa3aHHble MpeuMyLLECTBa TpaHCPaam-
anbHOro J0CTyna, TpaHcheMopanbHbli AOCTYN NPOAOKaeT
MPUMEHATLCS JOCTATOYHO LUMPOKO MPU HANMYMKM NOKa3aHui
WM KaK MpeAnoyTUTENbHBIA A KOHKPETHOro omepaTopa.
OCHOBHBIMM OCNIOXKHEHUAIMA NPU AaHHOM J0CTyne ABASKTCA
remMaTtoMa MecTa NyHKUMW, peTponepuUToHeasbHas reMaToMa,
NIOXKHas aHeBpU3Ma, apTepuoBeHO3Has GUCTyna, a TaKxe
apTepuanbHas AMCCEKLMSA, IMMUTUPYIOLLAsA KpoBOTOK. Ha-
MHOIO PeXKe BCTPeYatoTcst MHMEKLMM, TPOMDO3, NPOACITIKM-
TeJIbHble NMOBPEXAEHNA HEPBHBIX CTPYKTYP. [poMazHyio posb
B BO3HMKHOBEHUW 3TUX OCIIOKHEHUIA UrpaeT HEeKOPpEKTHoe
BbIMNOJIHEHWE MYHKUMM cOCyAa. MHorue WHTEpPBEHLMOHHbIE
CMEeLManucTbl He MMET MPaKTUYeCKOro XWUpYpruyeckoro
OMbITa M YacTo OTKIIOHAKTCA OT PEKOMEHAOBAHHON TEXHUKM

Tabnuua 1. OcnoxHeHus TpaHcpaamanbHoro foctyna (MoamduumposaHo no Kanei)

OcnoxHeHune YacroTa ®dakTopbl pucka | MpodmnakTuka u neyeHune
N3bbiTouHas Komnpeccus
0 AxTUKOarynsuus
Okkto3us 2-18% [oBTOpPHbIE MYHKLMM N
" KayecTBeHHbIl reMocTas

BonbLuoii anametp wnto3a

HeokkntosueHoe
KpuTnyeckas oueHKa npy Mcrnosib30BaHUu

nopaeHue Yacto

Ny4eBOii apTepum

Nwemus kuctu KpaiiHe peako
Manbliii amameTp cocyna
YeHckui mon

HPOJJ.OH)KVITEJ'IbHOE KaHKiMpoBaHue

B KauecTBe rpatTa

OueHKa KpoBoobpaLLeHus 1o npoLeaypbl

Cnasmonutuyeckas Tepanua

Cnasm 5-10% MHorokpaTHas cMeHa KateTepa
b
BonbLuoit anametp wnto3a EPENHHAA MAHNMYNIALNA
Manbliii onbIT
ArpeccuBHble MaHMnynALMK .
Mepdopauus 0,1% V|3%bITO'-IHaFI aHTMKOzryﬂL:HLI,VIH CBoeBpeMeHHbI AnarHo3 1 baHaaxvpoBaHme
MHoroKpaTHble MyHKLUHK KoMnpeccns
T— <01% BakTepuansHoe obceMeHeHMe KaTeTepa MHBEELI,I/IFI TDOMBHA
P ' N3bbITouHas aHTUKoarynsaums p
baHpaxmpoBaHue

bonbLuon anaMeTp Wwnto3a

lMopaxeHue HepBa KpaiiHe pegko  MHorokpatHble MyHKLWK

ApTeproBeHo3Has . .
KpaiiHe pegko  MHOrOYMCNEHHbINA NYHKLMN
¢uctyna
3Haunmoe
0,15%
KpoBOTEYEHME

HeBponoruyeckas Tepanus
Xvipypriryeckasi KoppeKums npu HeobXoAnMocT

KoppeKkTHoe npoBefeHue reMoctasa
TpaHcdysus
Xupypruyeckoe neyeHune npu HeobxoAMMocTH
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REVIEWS

MyHKLUMAW, CHMTas ee Maslo3HauMTEeNIbHONM CTaauelt BMeLla-
TeNbCTBa.

Mpu 3TOM aHaToMmsa 0bLien GefpeHHON apTepun OTu-
yaeTcs ManoW BapuabenbHOCTLIO, Bbipaxalolencs B pas-
HOM BbicOTe budypKaumm. ObLLeii peKoMeHaLMeN SBNAETCS
NyHKUMA nod, KoHTponeM Y3W. lpy BbINOAHEHWUM MYHKLMM
noS, PagvonNorMyYecKMM KOHTPOSIEM CrefyeT OpUeHTMpO-
BaTbCA Ha rosioBKY 6epeHHOI KOCTU M NMYHKTUPOBATb Crier-
Ka MefamarnbHee ee LiEHTPa B HaNpaBfiEHUM K MeYeBUAHOMY
OTPOCTKY mof, yrnioM 45°. CxeMaTuyeckn aHaTomus obLuen
BenpeHHoli apTepum npefcTaBieHa Ha puUcyHKke 1.

He cnepyeT BbINOAHATDL MyHKLMIO BbILLE MAXOBOW CBA3KM,
TaK KaK B 3T0i 06/1acTu HapyHas NoAB3[OLIHas apTepus
OpUEHTUPOBaHa B MepefHe-3aJiHEM HanpaBfieHUW, U MyHK-
LIMOHHaA KaHIoNs NpOXOAMT NapasnentHo cocyny, He obe-
cneymBas NyHKUM0. KpoMe Toro, npu BbINOSIHEHWM BbICOKOM
MyHKLMW OTCYTCTBYET KOCTHOE OCHOBAHME AASl BbIMOSHEHMS
nocneonepawmoHHoN Komnpeccun. B cBasu ¢ atum cyue-
CTBEHHO BO3pacTaeT pPUCK KpoBOTeYeHWs ¢ 06pasoBaHMeM
PeTpOnepUTOHeanbHON reMaToMbl.

Cnepytowme dakTopbl crieyeT 0THECTM K daKTopaM pu-
CKa BO3HUKHOBEHMS OCNOXHEHNS:

* He[OCTaTOYHOE 3HaHMe aHaToMuu DefpeHHoN apTepum,

 Marsblid OMbIT ONepaTopa,

* MOBBILIEHHBIA MHAEKC Macchl Tena,

* JKEHCKMI non,

* 0TKa3 OT UCMO/Ib30BaHNS YIbTPa3ByKOBOM HaBUraLmm,

+ DECnoKoMHbIA NauueHT.

lemaToMa MecTa MyHKUMM — Haubonee yacToe OCIOK-
HeHue, BO3HMKaloLLee, N0 AaHHbIM PasHbIX aBTOPOB, B 5—-23%
cnyyaeB. MacLutabbl reMaToMbl BapbypYHT OT HE3HAUUTESTBHO-
IO OKPALLIMBAHWS KOXW B MECTE NYHKLMM 0 MaCCUBHOM OMyX0-
11, TPeBYIOLLIEN XMPYPIUYECKOr0 NeYeHMs U reMoTpaHchy3um.
[pWynMHaMM BO3HUKHOBEHWSI TEMaTOMbI MOXHO CYWTaTb, Mpe-
e BCEro, MHOroKpaTHble MOMbITKY MyHKLMW, HEKOPPEKTHYH
WM He[LOCTaTO4HYH MO BPEMEHW MOCNE0mNepaLMoHHY0 KOM-
Mpeccuio, a TaKKe HEKOPPEKTHOE MPUMEHEHME YLLMBAOLLMX
ycTpoiicTB. B abconoTHOM BONbLUMHCTBE CilyyaeB reMaToMbl
He TpebytoT creumanbHOro NeYeHUs U CUCTUPYIOT B TEYEHME
1-2 Hep. HabniofeHne u noKanbHas Tepanua renapuMHOBOM
Ma3bto BMOSIHE [OCTaTouHbI. [1py LeTeKTUpOBaHWUM HapacTato-
LLen reMaToMbl BO BPEMsl CaMOr0 BMELLIATeNIbCTBA BO3MOXKHO
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Puc. 2. MaccusHas rematoMa naxoBoi obnactu u begpa cnpasa
Mnoc/ie YPECKOXKHOTO KOPOHApHOro BMeLuaTenbcTea (HabmopeHue
aBTopa)

MPUMEHEHWEe 3H0BACKY/APHBIX METOAOB JIEYEHNS, Hanpumep
DanoHHas KoMNpeccus UM UMMIaHTaLMA KOPOTKOro CTeHTa/
CTeHT-npoTe3a. B 31oM ciyyae HE0BX0AMMO BbINOJHEHWE KOH-
TpanatepanbHoro goctyna. Ecnm BosHuKaeT HeobxoauMocTb
MMNNaHTaLMW CTeHTa IMBo cTeHT-rpadTa, cneayet NpuHUMaTh
BO BHUMaHWe, YTO MeCTO MyHKLMM HaXOAMUTCS Knepeau oT Ta-
306epeHHOr0 CycTaBa, TO eCTb HaXOAMUTCS B NOABUMXHOM cer-
MeHTe. /IMnnaHTauus CTeHTa B TaKOM CerMeHTe HeceT B cebe
PUCK MepenoMa UMMN/aHTaTa M, KaK CNefcTBUe, BO3HUKHO-
BEHMA 0OCTPYKLMM COCYAa, IMMUTUPYIOLLEN KPOBOTOK. MHo-
raa pasMepbl reMaTtoMbl TPEDYHT XMPYPrUYECKOr0 JIEYEHUS.
KomnbtoTepHasi TOMorpaMMa TaKoi reMaToMbl NpefcTaB/ieHa
Ha pucyHKe 2. B cryqae BbicTporo pasBuTMS MacCUBHOM re-
MaTOMBbI, HE MCKIOYEHbI HEKPOTUYECKME U3MEHEHUSI MSTKUX
TKaHel. MpuMep TaKoro cnyyas NpeacTaBneH Ha pUCYHKe &.
OcobblM BapuaHTOM MEeCTHOM reMaToMbl SBNISIETCA BO3HUKHO-
BeHWe noxHol aHeBpusmbl (0,5-9%). 3peck mokasaHo 3Kc-
TPEHHOE XMPYPriU4ECKOE JIEYEHHE.

Mpu BbINOSHEHUM NOCNEONEPALMOHHON KOMNPECCUM crie-
LYET Y4nTbIBaTb pasMep WHCTPYMEHTA, MCMOJb30BaBLLErocs
npy KateTepusauuu cocyfa. Ycunme KOMNpeccun AO0MKHO

Puc. 3. MaccuBHasi reMaToMa MecTa NyHKLWM, pacipoCcTPaHUBLUAACSA Ha MPOKCUManbHbIN 0TAeN beapa: 0 — pafmonoryeckas KapTuHa,
b — cTpemuTeNbHBIN HEKPO3 MAMKUX TKaHel 3-3a AaBNeHUs reMaToMbl U3HYTPU, ¢ — KIIMHUYECKas KapTuHa yepes 8 AHeii nocne 3Ba-

KyaLu reMaToMbl M peBM3NM MecTa NMyHKLWK (Habnioaenre asTopa)

DOl https://doiorg/10.17816/cardar100389
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Puc. 4. Tvrantckoe numodouene (>2,5 n), Bo3HMKLLIEe moche
3BaKyauuu 3abproLLMHHOI reMaToMbl (HabnoaeHre aBTopa)

1,2022
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Puc. 5. MocTuHTepBEHUMOHHAs apTeproBeHo3Has puctyna. Ctpen-
Ka yKa3blBaeT Ha KOHTpacTUpoBaHue beapeHHON BeHbl (Habnoae-
HWe aBTopa)

Tabnuua 2. PekoMeHyeMoe BpeMs KOMNPECCHM W MOCTENBHOTO PeXuMa Npu TpaHcdeMopabHOM apTepuanbHOM AocTyne

WUHcTpyMeHT | BpeMsi KoMnpeccuu, MUH | MocTenbHbIN pexum, Y
Kartetep 4F 5 2-4
Lnto3 4F
Karetep 5F 10-15 6-8
LLnwo3 5F 15-20 6-8
L3 6F > 20 >8

ObITb NpubnusmuTensHo Ha 20 MM Hg BblLle CUCTEMHOMO CU-
CTONIMYECKOro AaBneHus. [ins onpefeneHns BpeMeHU KOM-
MPeccMnm MOXHO MOSb30BaTbCA OPUEHTMPaMM, MpeAcTaB-
neHHbIMK B Tabnmue 2. Mpy MCMNOMb30BaHUM MHCTPYMEHTOB
AnameTpoM bonee 6Fr pna aptepuanbHOro [ocTyna pexo-
MeHAyeTCa NpUMeHeHWe YLLIMBALOLLEro YCTpoiicTBa. B paHHeMm
rnocneonepauyoHHOM Mepruoge BaXHO CTporoe cobniofeHue
MauMeHTOM NOCTENTBHOMO PEXWUMA U KOHTPOJIb MecTa MyHKLK
MepcoHasnoM oTAeNeHus.

PeTponeputoHeanbHas reMatoMa — pefKoe, HO rpo3-
Hoe ocnoxHeHue. Betpevaetca ¢ yactotoi 0,8-0,44%. Bos-
HWKHOBEHMEe [AaHHOW NaTonNoruK CBA3aHO, MPeXAe BCero,
C CyMpauHrBMHANBHOW MYHKLMEH HapyXHOW MoAB3L0LLHON
apTepuun. OcHOBHasi OMAcHOCTb 3aK/IOYAeTCA B OT/IOXEHHOM
MpOSBNEHNM CUMMTOMATUKK, KOTOPas NposB/IAETCA runoBore-
Mueid, bonsimMu B MncunatepanbHOM rMnoracTpum U yXyALLeH!N
obLLero cocTosHMA nauueHTa. [luarHo3 CTaBUTCA Ha OCHOBE
(u3nKanbHoro 0bcneoBaHus, yNbTPasByKOBOrO CKaHMpOBa-
Hus 1 KT ¢ KOHTpaCTHbIM BeLLEeCTBOM. JleueHNe — 3KCTpeHHas
peBu3usA C HaNloXEeHNEM COCYAMCTOrO LUBA, 3BaKyaLmel reMa-
TOMbl W HaNOXEHMEM ApeHa)a B 3abpIOLLIMHHOM MpOCTpaH-
cTBe. B psage cnyyaes Tpebyetca MMnnaHTaums UHTEproHaTa
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0630pHas cTatba

HeuHBasuBHble anekTpodusmonoruyeckme Mapkepbl,
accouMupoBaHHble C CUHAPOMOM YAJIMHEHHOr o
uitepsana QT

A.B. Appawes', B.A. CHexxnuxmir?, J1.B. Konouei?

! MeaMUMHCKVIA Hay4HO-06pa30BaTesIbHbIi LieHTP MOCKOBCKOr0 rocyAapCTBeHHOr0 yHuBepcuTeTa M. M. B. JlomoHocoBa, Mocksa, Poccus;

2 [pOLHEHCKNIA TOCYAapPCTBEHHBIN MEANLIMHCKIIA YHuBepcuTeT, MpoaHo, benapych

Cvnapom yanuHenHoro uhtepeana QT (CYM QT) — 310 noTeHUManbHO MU3HEYrpoXatoLlas KaHanonatus, ConpoBoXaa-
towascs yanuHeHueM untepsana QT Ha 12-kaHanbHon 3KI, CMHKONANbHBIMU COCTOSHUAMM W BBICOKMM PUCKOM BHE3arHOiA
CepLeYHoi CMepTH BCIeLCTBUE PasBUTUA NOIMMOPGHON Jenya04KOBOM TaXMKapAUM TUNA «NMUPY3T». Y AJIMHeHWe UHTepBana
QT cBbiwe 500 Mc aBnseTcs 06LLENPUHATEIM GAKTOPOM PUCKA M CaMOCTOATESbHBIM MPeAUKTOPOM Pa3BUTUS KW3HEYrpoXa-
IOLLIMX JKENYL0YKOBbIX apUTMUIA, OFHAKO He MeHee OMacHO U «HeMoex, nateHTHoe TedeHne CYW QT, 6e3 oueBUAHBIX KIUHK-
YECKUX NPOSIBNEHWI C HOPMabHBIMU UM «MOTPaHUYHBIMU» 3HAYEHUAMM NPOACITKUTENBHOCTU MHTepBana QT. MeHeTuyeckoe
TECTUPOBaHME UMEET HaUbOMbLLYH LLEHHOCTb AN NOCTAHOBKM OKOHYATENbHOMO AMArHo3a B TaKUX CUTYaLMAX, HO ero Heslb3s
NPUMEHATL Y KaX0ro NaLMeHTa pyTUHHO, HE TOBOPS YIKE O TOM, YTO OHO YacTO MOXKET ObITb HEMOMHbLIM, JOPOrOCTOSLLUM
WNW HeJOCTYMHBLIM. B HacTosweM 063ope obcyxpatoTcsa Hanbonee NepcneKTUBHbIE HEMHBA3MBHBIE 371IEKTPO(U3NONIOrMYECKUE
MapKepbl, accounupoBatHble ¢ CYW QT, ocobeHHo npu oTCyTCTBUM BUAMMOTO yaiMHeHUs uHTepBana QT 1 XxapaKTepHbIX K-
HWUYECKUX MPOSBIIEHUH.

KnioueBble cnoBa: cuHapoM yanuHeHHoro uHTepBana QT; KoppurmpoBaHHbin uuTepBan QT; gucnepcus uHtepeana QT;
anbTepHaums 3ybua T; ructepesuc QT-RR; BapuabensHocTb uHTepeana QT, untepsan T-peak — T-end.
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Non-Invasive Electrophysiological Markers Associated
With Long QT Syndrome
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Long QT syndrome (LQTS) is a life-threatening channelopathy, characterized by permanent or transient QT interval prolon-
gation on the 12-lead electrocardiogram and syncope associated with malignant ventricular rhythm disturbances, particularly
polymorphic ventricular tachycardia also known as torsade de pointes. Corrected QT (QTc) interval measurement remains
the initial source of LQTS diagnosis in any patient, but the «borderline» QTc interval prolongation should induce further in-
vestigation. Genetic testing has the greatest value to provide definitive diagnosis in such situations, but it can’t be applied to
each patient routinely, putting aside that it can often be incomprehensive, costly or unavailable. The present review discusses
the most promising non-invasive electrophysiological markers associated with Long QT syndrome, particularly in absence of
visible QT interval prolongation and clinical manifestations.

Keywords: long QT syndrome, corrected QT interval, QT interval dispersion, T wave alternans; QT-RR hysteresis, QT interval
variability; T-peak — T-end interval.
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INTRODUCTION

Long QT syndrome (LQTS) is a life-threatening
channelopathy, characterized by permanent or transient
QT interval prolongation on the 12-lead electrocardiogram
and syncope associated with malignant ventricular rhythm
disturbances, particularly polymorphic ventricular tachycardia
(PVT) also known as torsade de pointes (TdP) [1, 2]. Excessive
QT interval prolongation is predisposed to arrhythmogenesis
due to asynchronous repolarization of different areas of
the ventricular myocardium and consequently the increase
in the general length of repolarization, which induces early
afterdepolarizations and spatial dispersion of refractoriness.

LQTS may be either congenital or acquired. To date more
than 600 mutations of 17 different genes responsible for
a hereditary form of LQTS have been identified (LQT1-17) [3],
mostly being associated with the mutations in the genes coding
for cardiac ion channels (sodium, potassium and calcium)
and their channel interacting proteins. Acquired LQTS is
associated with exposure to QT prolonging drugs, electrolyte
imbalance (hypokalemia, hypocalcemia, hypomagnesemia),
structural cardiac diseases (myocardial infarction,
myocarditis, hypertrophic cardiomyopathy), metabolic and
endocrine abnormalities or after recent conversion to sinus
rhythm in patients with atrial fibrillation [4].

In its most characteristic cases, with obvious QT interval
prolongation, stress-induced syncope and family history
of sudden cardiac death, the diagnosis of LQTS is quite
uncomplicated for cardiologists to suspect. However, in
cases of borderline or intermittent QT interval prolongation
and in absence of clinical manifestations, a correct diagnosis
may be more difficult.

Genetic testing has the greatest value to provide
definitive diagnosis in such situations, but it can’t be applied
to each patient routinely, putting aside that it can often be
incomprehensive, costly or simply unavailable. That's why
physicians have to perform more accessible additional testing,
which provides in turn a great variety of electrophysiological
markers, sometimes over- or on the contrary underrated.

The aim of this review was to analyze the features and
limitations of the non-invasive electrophysiological markers
associated with long QT syndrome and torsades de pointes.

MATERIALS AND METHODS

This review was conducted according to the PRISMA
guidelines [5]. Comprehensive research was conducted on
PubMed, EMBASE, Google scholar and eLIBRARY databases
by using the terms «long QT syndrome», « QT interval
dispersion», «T wave alternans», «QT-RR hysteresis», «QT
interval variability», «T-peak — T-end interval», «torsades de
pointes» and their Russian equivalents for studies published
until September 1, 2021. Two authors independently screened
titles and abstracts to identify relevant studies in English and
Russian. Duplicates were removed. Full texts of the chosen
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Studies searched in PubMed, EMBASE, Google
scholar and eLIBRARY databases (n = 205 articles)

! ! dublicates (n = 32)

( Title and abstract screening (n = 173 articles) )

! ! excluded studies (n = 69)
( Full text articles (n = 104 articles) )

After applying
inclusion and exclusion criteria
(n=56)
( Studies included in review (n = 48 articles) )
Fig. 1. Flowchart of the studies included in review following
PRISMA guidelines

articles were independently assessed by two authors.
The search was supplemented by a screening of studies
included in recent systematic reviews and meta-analyses.

Inclusion criteria were: original studies, reviews and
meta-analyses analyzing electrophysiological markers of
long QT syndrome and/or torsades de pointes

Exclusion criteria were: case reports, studies with less
than 10 subjects, studies on pediatric patients, articles in
language other than English and Russian (Fig. 1).

RESULTS
1. QT interval

QT interval is defined as the time from the start of
the Q wave to the end of the T wave of the 12-lead ECG, which
represents depolarization and subsequent repolarization of
the ventricular myocardium. On the standard ECG the onset
of the QRS complex is usually easily identifiable, in contrast
to the end of the T wave, which is affected by its morphology,
amplitude and presence of the U wave, which represents
Purkinje fibers repolarization [6]. The end of the T wave
can be measured manually or automatically with the help
of threshold method (fig. 2, a), slope method (fig. 2, b) and
their variations or novel-method proposed by A. Hunt [7].
The latter is based on the axiomatic principle that the T wave
end point is the first point of intersection of the T wave with
a superimposed inverted image of itself, so the T wave
becomes a template which measures itself (Fig. 2, c).

It is a common knowledge that QT interval varies in
the different leads of the same ECG. Different clinical studies
have suggested measuring QT interval only in the limb
leads, in all 12 leads, in the lead with the highest T wave, in
the aVL lead, where the U wave is usually isoelectric, and in
«quasi-orthogonal» |, aVF and V2 leads [1, 2, 4]. Differences
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Fig. 2. Methods of QT interval measurement: @ — threshold method; b — slope method; ¢ — novel-method

in approaches lead to differences in the assessment of
the normal QT interval.

According to the AHA/ACCF/HRS Guidelines for
the Standardization and Interpretation of Electrocardiogrami8],
the QT interval should be measured in all 12 ECG leads, and
in further calculations, the lead with the longest QT interval
should be used (usually it is V2 or V3 lead). If the duration
of the QT interval in this lead exceeds its duration in other
leads by more than 40 milliseconds, it should be considered
erroneous, and it is proposed to use the QT interval duration
measured in one of the standard leads.

QT interval is known to be influenced by age and gender.
In young and middle-aged women it is longer than in men.
During puberty QT interval in boys shortens due to the effect
of testosterone which accelerates potassium flow through
the fast potassium channels, while in girls its duration
remains unchanged. This difference varies from 12-15 ms
in young people, decreases to 6—10 ms in the older age
groups and practically levels out in old age [9]. Also QT
interval in men has been reported to be longer in winter than
in summer, being the longest in October [10].

According to the results of the NHANES study, QT interval
values increase in proportion to the age of the patients,
reaching maximum values in people over 70 [11]. Since QT
interval gender difference decreases in older age groups, it
means that increase in QT duration with age is not parallel
and seems more expressed in men. Increase in the QT interval
with age can be explained by a combination of factors. Aging
processes change the myocardium itself with the development
of myocardial fibrosis, and also change the ratio of the influence
of the sympathetic and parasympathetic nervous system,
which can slow down myocardial repolarization. In addition,
patients in the older age group take more drugs that can cause
QT interval prolongation.

2. Corrected QT interval (QTc)

The most significantly QT interval depends on the heart
rate. The first attempt to standardize the QT\RR adaptation was
made in 1920 by English physiologist H. Bazett. The formula he
proposed a hundred years ago (QTc = QT/\/W ) is still used by
medical professionals all over the world due to its simplicity and
reliability. It works more precisely in the range from 60 to 100
beats per minute, but it can give erroneous results both at slower
(excessive correction) and higher (insufficient correction) heart
rates. A few dozens of other formulae were designed to replace
Bazett's formula (among them Fridericia, Mayeda, Kawataki,
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Youshinaga (for children), Boudoulas, Ashman, Karialainen,
Adams, Ljung (for patients with hypokalemia), Schlamowitz,
Framingham, Simonson, Akhras & Rickards, Hodges, Kovach,
Arrowood, Sarma, Lecocq, Rautahajru, Dmitrienko, e.c.), but
none of them proved to be universally reliable [6].

For a long time, it was believed that the dependence of
QT interval on the heart rate is linear and obeys the model
QT = B + a x RR. However, further studies have shown that
this relationship is highly individual and can be linear, power,
parabolic, logarithmic, exponential or may represent any
other subject-specific curvature.

Recently developed by S. Rabkin et al. age and gender-
adjusted spline-formula is based on the NHANES (U. S.
National Health and Nutrition Examination Survey) population
study and was shown to be relatively independent of heart
rate and was superior to other formulae, including some
other more recently proposed. It was developed on the basis
of the flexible regression spline approach which permitted
modeling of almost any shape of the QT-RR relationship [6, 12].

It is also important to note that this formula can only
be used in patients with sinus rhythm in the absence of
left ventricular hypertrophy, intraventricular conduction
disorders, ST-segment elevation myocardial infarction, and
significant ST-T changes [12, 13].

However, the question remains: which duration of QTc
interval can be called excessive. In the original 1985 LQTS
diagnostic (Schwartz) criteria any QTc (there and further
on QT interval values are calculated with the help of Bazett
formula) > 440 ms was considered prolonged. In the later
editions of the same criteria QTc values were ranged from
3 points for QTc = 480 ms, 2 points for QTc — 460-479 ms
(both suggest intermediate probability of LQTS even without
any other risk factors) to 1 points for QTc — 450-459 ms in
males (low probability) [14].

According to the 2015 ESC Guidelines for the management
of patients with ventricular arrhythmias and the prevention
of sudden cardiac death LQTS is diagnosed in corrected
QT > 480 ms in repeated 12-lead ECGs or > 460 ms in
the presence of unexplained syncope [15].

2009  AHA/ACCF/HRS  Recommendations  for
the Standardization and Interpretation of the Electrocardiogram
states that a QTc > 450 ms in males and > 460 ms in females
is considered prolonged [8]. Several reviews have labeled
QTc values within 20 ms of these limits as borderline [16, 17]
(see Table 1). But borderline QTc value is not sufficient
enough for a diagnosis of LATS or even possible LQATS.
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Table 1. QT corrected (Bazett) interval values stratification
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Borderline QT, ms Prolonged QT, ms

Group Normal QT, ms
Males <430
Females <450
Children < 15 years and newborns <440

430-450 > 450
450-460 > 460
440-460 > 460

In the study by DJ Tester et al., 27% of patients with
a known LQTS genetic defect had a QTc interval less than
440 ms [18]. On the other hand, the data derived from 79.743
ambulatory subjects has shown that the 99th percentile
of QTc distribution is 470 ms for males and 480 ms for
females, which means that approximately 10% to 15% of all
people have QTc values > 440 ms and don't have LQTS [19].
That's why if physicians rely only on QTc value, without any
additional markers, it may result in premature and incorrect
diagnosis.

3. QT interval dispersion

QT interval dispersion (QTd) is measured as the difference
between the maximal and minimal QT intervals within
a 12-lead ECG. Its measurement is based on the assumption
that each ECG lead measures regional repolarization, and
consequently dispersion serves as a marker of spatial
dispersion of ventricular recovery time. C.P. Day et al. put
forward the hypothesis that the risk of life-threatening
arrhythmias is directly proportional to the increase in the QTd
and not to the prolongation of QT interval itself [6, 20].

Later, it was shown that QT dispersion does not directly
reflect the dispersion of recovery time and that it results
mainly from variations in the T wave morphology and
the errors of QT interval measurement [6]. Moreover, surface
ECG is able to estimate only the end of the repolarization,
while its onset remains undetected (it is known to be situated
near the T wave peak), which makes these data insufficient
for correct estimation of the repolarization phase.

Reported normal values of QT interval dispersion vary
from 10 to 71 ms, with only significantly high values (more
than 100 ms) [21], potentially having practical predicative
value in genesis of ventricular arrhythmias. Increase in QT
dispersion has been associated with risk of sudden cardiac
death in patients with ischemic heart disease [22], diabetes
mellitus [23] and peripheral vascular disease [24]. However,
the prognostic value of QTd remains controversial in
patients after myocardial infarction [25] and in patients with
congestive heart failure [26]. In patients with LQTS increased
QTd is reported to be associated with high susceptibility
to ventricular arrhythmias, and also predicts efficacy of
antiadrenergic therapy [27].

4. QT-RR hysteresis

In recent years it has been found that the QT interval duration
does not depend solely on the duration of the preceding RR
interval or on a small number of preceding RR intervals,
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but is influenced by a long history of preceding heart rate.
This phenomenon has been called QT-RR hysteresis and its
increase considered a potential biomarker of arrhythmic risk.
It is characterized by longer QT intervals at a given RR interval
while heart rates are increasing during exercise and shorter
QT intervals at the same RR interval while heart rates are
decreasing during recovery. It is calculated as the QT interval
difference between exercise and 1 to 2 minutes into recovery
at heart rates of approximately 100 b.p.m.

The mechanism of QT-RR hysteresis has been attributed
to a lagging QT response to different directional changes in
RR interval during exercise and recovery, however later in
the studies by D.J. Pelchovitz et al. it has been found that
changes in the QT interval duration exercise and recovery
are predominantly mediated by autonomic nervous system
[28]. The study by A.D. Krahn has shown that increased
QT-RR hysteresis is highly specific for LQTS (46 +/-19 ms
in not genotyped LQTS patients vs 19 +/- 11 ms in healthy
controls 1 minute into recovery) [29]. These observations were
confirmed and expanded by J.A. Wong et al., who performed
provocative testing of patients with suspected LQTS that
consisted of a modified Bruce protocol treadmill exercise
test. According to this study, increased QT-RR hysteresis
was identified in LQT2 patients only, and not in LQT1 or
LQT-negative patients (average 15ms in LQT1 phenotype vs
40 ms in LQT2) [30]. Beta-blockers were reported to reduce
QT-RR hysteresis in both subtypes [30-32].

5. Short-term QT interval variability (ST-QTV)

QT interval variability is a measure of the spontaneous
fluctuations in the duration of the QT interval during
the 24/48 h ambulatory ECG monitoring. In resting conditions
QTV results mainly from heart rate variability (HRV) and is
dependent on individual-specific QT-RR curvatures. Variation
in QT duration at a constant RR interval is caused by beat-to-
beat variability of the overall ventricular repolarization, which
has been acknowledged as arrhythmic risk marker. Increased
short-term QTV has been associated with sudden death in
animal experiments and multiple clinical situations, including
coronary artery disease, myocardial infarction, ischemic and
non-ischemic cardiomyopathy [35]. The QT Variability Index
(QTVI) is ratio of normalized QT variability to normalized
heart rate variability, and therefore includes an assessment
of autonomic nervous system tone. QTVI is defined as
log10 [(QTv/QTm?)/(RRv/RRm?)], where QTv represents the QT
interval variance, QTm is the mean QT interval, RRv is the RR
interval variance, and RRm is the mean RR interval [6].
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Increased ST-QTV has been reported in LATS patients
with different genetic mutations. Groups that included
LQTS2 and LATS3 mutation carriers showed also increased
QTVI [33]. In LQTS1 patients ST-QTV changes seem less
pronounced and there is no increase in QTVI was found.
Moreover, increases in QTV in LQT1 may be seen only after
sympathetic stimulation [34]. In patients with drug-induced
LQTS, documented TdP was associated with increased QTV in
the absence of QT prolongation [35, 36]. ST-QTV was already
elevated before drug-administration in these patients,
identifying the diminished repolarization reserve, even in
absence of visible QT interval prolongation, which proves its
ability to unmask latent QT prolongation.

6. T wave morphology

Presence of an abnormal T wave morphology is one of
the important ECG features of LQTS. Later investigations
of T wave changes were mainly focused on its duration,
amplitude and symmetry. Each subtype of congenital LQTS is
known to have its own characteristic features. LQT1 patients
usually have tall early-onset and broad-based T waves. LQT2
genotype is linked with low amplitude, often hifid, asymmetric
or notched T-waves. LQT3 patients tend to have long
ST-segment and late narrow and peaked T waves [37]. But
these T wave features are often subtle and can be overlooked
by a non-expert in the field of channelopathies (Fig. 3).

Novel software-based means of the T wave analysis
allow quantitative evaluation of such morphological features
as flatness, asymmetry, and notching with the help of
principal component analysis. Morphology combination score
(MCS) proposed by A. Porta-Sanchez et al. can be calculated
automatically from these measures using the equation:
MCS = 1.6 x flatness + asymmetry + notch score [38].
The study has shown that MCS was significantly higher in
LQTS patients compared with control subjects and in LQTS2
patients compared with LQTS1 patients. Moreover, it also
was increased in patients with LQTS and normal QT duration
compared with controls, which makes T-wave analysis quite
valuable in borderline phenotypes.

7. T-wave alternans

Both congenital and acquired LQTS are associated
with T-wave alternans (TWA) — beat-to-beat variations in
the amplitude, morphology and polarity of the T waves with
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each subsequent contraction that reflect the spatiotemporal
heterogeneity of ventricular repolarization. In experiments
TWA usually occurs at very fast heart rates (200-300 bpm)
due to steep slope of action potential duration restitution at
short diastolic intervals [39]. But if the repolarization reserve
is initially reduced (as it happens in LQTS) TWA manifests at
normal heart rates and is often potentiated by bradycardia in
presence of early afterdepolarizations.

When the fluctuations in the amplitude of the T-wave
are large enough that they can be recorded on a surface
electrocardiogram, it is called macrovolt T-wave alternans
the important but uncommon marker of arrhythmic susceptibility
and precursor of sudden cardiac death. Microvolt TWA are
more common, but not visible to the naked eye [37]. They
can be detected only on subtle levels with the computerized
techniques of Spectral and Modified Moving Average methods.
Microvolt TWA has been described in patients with congestive
heart failure [38], hypertrophic cardiomyopathy [41] and LQTS
[42]. In a study by Takasugi et al. it was found that microvolt
TWA has high sensitivity but comparatively low specificity for
LQTS and is strongly associated with TdP history [42].

8. T-peak — T-end interval

Tpeak-Tend (Tp-e) interval seems to be another promising
marker of arrhythmic risk, which has been reported as an
index of transmural dispersion of repolarization. It is defined
as the time difference between the peak and the end of
the T-wave, and in case of negative or biphasic ones it could
be measured on the interval from the nadir to the end of
the T-wave. The increased duration of the Tp-e interval may
reflect the period when the epicardium is completely repolarized,
but the subendocardial layer (M-cells) is still recovering. It forms
an electrical substrate for subsequent depolarization, leading to
ventricular arrhythmias. The Tp-e to QT interval ratio (Tpe/QT
ratio) is less heart rate dependent than Tp-e itself, because it
remains constant despite dynamic changes in heart rate.

According to recent studies, an increase in the Tpeak-
Tend duration also increases the risk of life-threatening
arrhythmias and, consequently, sudden cardiac death, in
patients with Brugada syndrome [43, 44], hypertrophic
cardiomyopathy [45] and slow coronary flow [46].

There has been reported an association of prolonged
Tp-e interval with a high risk for developing TdP in patients
with both acquired and congenital long QT syndromes [47].

e N7 \
LQTS2 LQTS3

broad-based Low- amplitude | late norrow

and eorly double-peaked )\ ond peaked

Fig. 3. T-wave morphology in different sybtypes of congenital LQTS

DOl https://doiorg/10.17816/cardar100224




REVIEWS

Tp-e interval can also be prolonged in patients with a history
of drug-related TdP and serve as a marker of drug-induced
abnormal repolarization [48].

But a number of studies showed that the duration of
the QT interval and Tp-e are closely related, and prolongation
of Tp-e seems a fraction of total QT-interval prolongation
[47, 49]. So, Tp-e interval cannot be used to distinguish
symptomatic patients with LQTS from asymptomatic and can
be used only as additional repolarization marker.

CONCLUSIONS

QTc interval measurement remains the initial source of
LQTS diagnosis, but the «borderline» QTc interval duration
should be the key to further electrophysiological investigation.
Moreover, the formula used to calculate the corrected QT
interval should take into account the individual nature of
the relationship between the size of the QT interval and
heart rate and should be adapted to the gender and age
of the patients. At present, the spline QTc formula seems
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interval cannot be applied to distinguish symptomatic
patients with LQTS from asymptomatic and can be used
only as additional repolarization marker. Nowadays, QT-RR
hysteresis and short-term QT interval variability are the most
promising electrophysiological markers even in absence of
visible QT interval prolongation, which proves their ability to
unmask latent QT interval prolongation.
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HayuHas cratbst

(dakTopbl cepAeYHo-COCYyAUCTOro PUCKa y paboTHUKOB
JIOKOMOTUBHbIX 6pUraj »enesHoA0poXKHOro
TPAHCNOPTa C XKENYAO0YKOBbIMU HapYLIEHUAMU PUTMA

K.B. MeTco', B.C. Hukudopos?

! Otpenenyeckas 6onbHuua Ha cT. Bonxosctpoit OAO «PX{[]», Bonxos, Poccus;

2 CeBepo-3ana/Hbiil roCyapCTBEHHbIA MeAULMHCKII YHUBepcuTeT uM. WA, Meunmkosa, CankT-letepbypr, Poccusa

Llesb: oueHUTb daKTOpbI CEPAEYHO-COCYAMUCTOrO PUCKA Y MALUMHUCTOB M MOMOLLHWUKOB MaLUMHUCTOB JIOKOMOTUBHBIX 6pu-
raj, Xenie3Ho40pOKHOro TPAHCMOpTa C XKEeNYL0YKOBLIMI HapYLLEHWUAMM pUTMa.

Mamepuanel u Memodel. B uccneposanve BroueHo 120 naumeHToB B Bo3pacte oT 39 fo 61 roaa (cpeaHwit Bospact
M + SD: 50,4 + 4 ropia), KoTopble bbinK pasgeneHbl Ha ABe rpynMbl C XKeyL04KOBbIMYA HApYLLEHUAMM pUTMa W Be3 xenyaou-
KOBbIX HapyLLeHWi puTMa. BceM mccneyeMbiM bbi10 BbiNoHeHO 12-KaHanbHoe cyTouHoe MoHuTopupoBahue KT ¢ oueHKoi
HEMHBA3MBHbIX MApKEPOB 3/IEKTPUYECKOM HecTabunbHOCTU MUOKapaa (UMpKagHbii npodunb, uHtepean QT, no3gHue no-
TEHLMaNbl XeNyL0YKOB, anbTepHaLMa BosHbI T, BapuabenbHocTb putMa). OueHuBanuch TpaauLmMoHHble haKTopbl CepAeyHo-
COCYAMCTOr0 pUCKa, a TakXkKe cTax paboTbl B Npodeccun U ypoBeHb JIMYHOCTHOW U CUTYaLMOHHON TPEBOXHOCTM MO LUKane
Cnunbeprepa—XaHuHa.

Pe3ynbmamel. B nepBoi rpynne, no cpaBHEHWIO CO BTOPOM, BbISIBNIEHbI 3HAUMMbIE pasfinyms No AJUTENbHOCTU MHTEpBana
PQ (B mHEBHOE M HOYHOE BpPEMSI) M MO NOKa3aTeNaM NO3AHMUX NoTeHUManoB xenyaoukos (RMS 40 1 TotQRSF). Mpu aHanuse
(aKTopOB puCKa B ABYX rpynnax BCTPeYaluCh MOBbILLEHHbIE 3HAYEHUs YPOBHS 06LLEro XxoecTepuHa KpoBM, pUCK Mo LKane
SCORE Haxopuncs Ha ypoBHe yMepeHHoro. B rpynne paboTHWKOB € Xenya04KOBbIMU HapyLLEHUSMU pUTMa YCTaHoBMEHbI bonee
BbICOKMe MOKa3aTenn obLLero xonecTepuHa KpoBM, YacToTbl KYpeHUs U ynoTpebieHus ankorons. Y nuL ¢ enyao4KoBbIMUY
HapyLUeHWUAMU PUTMa BbiSIBNIEHA 3HAYMMas CBSA3b MEX[Y KONMYECTBOM 3aperucTpupoBaHHbIX OAMHOYHBIX MOHOMOPGHBIX
ey 0YKOBbIX 3KCTPCUCTON C BO3pacToM paboTHuKa (r = —0,3, p < 0,05), 1 ypoBHeM apTepuanbHoro aaenenus (AL) (r=0,3,
p < 0,05), ycTaHoBNEHa CBA3b YPOBHA TPEBOMM M PEMUCTPaLMM OLMHOYHBIX CYNpaBeHTPUKYNAPHBIX 3KcTpacucton (r=-0,3,
p < 0,05). Bo BTOpOM rpynne BhisiBNEHa 3Ha4MMas KOpPENSLMOHHasA CBA3b MEXAY KOIMYECTBOM 3aperucTpMpOBaHHBIX OMHOY-
HbIX CYNpaBEeHTPUKYNIAPHBIX 3KCTpacucTon ¢ Bo3pactoM (r = 0,2, p < 0,05) n cTaxeM Tpyna B npodeccum Mawmhmcta (r = 0,2,
p < 0,05), yposHeM Afl (r= 0,2, p < 0,05), n ypoBHeM TpeBoru no Lukane Cnunbeprepa—XanuHa (r = 0,3, p < 0,05).

Bbigodel. MalwMHMCTLI TIOKOMOTHBHBIX Bpuraz, xene3HoL0p0oKHOr0 TPAaHCMOPTa C 3KeJyA04YKOBbIMA HapYLLIEHUSIMU pUTMa
XapaKTepu3ytoTcs 6oniee BbICOKMM ypoBHEM 00LLiero xonecteprHa KpoBm 1 6osiee BbICOKOM YacTOTOM KypeHus 1 ynoTpebnexuns
anKorosis. Y HUX 0TMeYalTCsA 3HaUMMbIe M3MEHEHUS LTNTENbHOCTM MHTepBana PQ (B [HEBHOE 1 HOYHOE BpeMs) W MoKasaTe-
neii No3aHMX noTeHumanos xenyaoukos (RMS 40 u TotQRSF) no faHHLIM X0NTEPOBCKOrO MOHMTOPUPOBAHUSA. Y MaLLMHUCTOB
JIOKOMOTUBHbIX OpUraf, Jene3HoAOPOXHOI0 TPaHCNOPTa UMEETCA CBA3b KOSIMYECTBA MENYA04KOBbIX HApYLLEHWUA pUTMa C BO3-
pacToM ¥ 0UCHBIMU 3HAHYEHNAMM CUCTOIMHECKOTO U AnacTonmyeckoro AJl,
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Factors of Cardiovascular Risk in Drivers
of Locomotive Crews of Railway Transport
with Ventricular Arrhythmias
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AIM: This study aimed to assess cardiovascular risk factors in drivers and assistant drivers of railway engine crews with
ventricular rhythm disorders.

MATERIALS AND METHODS: The study included 120 patients aged 39 to 61 years (mean age M + SD: 50.4 + 4 years), who
were distributed into two groups with and without ventricular rhythm disorders. All participants underwent 12-lead daily ECG
monitoring with assessment of noninvasive markers of myocardial electrical instability (circadian profile, QT interval, late
ventricular potentials, T-wave alternation, rhythm variability). Traditional factors of cardiovascular risk, the employment period
in the profession, and the level of personal and situational anxiety on Spielberger’s state-trait anxiety inventory (STAI) were
evaluated.

RESULTS: In Group 1, in comparison with Group 2, significant differences were revealed in the duration of the PQ interval
(during the day and at night) and the indicators of late ventricular potentials (RMS 40 and TotQRSF). When analyzing risk factors,
elevated indices of total blood cholesterol were registered in both groups, and the risk on the SCORE scale was at a moder-
ate level. In the group of workers with ventricular rhythm disorders, higher indicators of total blood cholesterol and the fre-
guency of smoking and alcohol consumption were established. In individuals with ventricular rhythm disorders, a significant
relationship was detected between the number of registered single monomorphic ventricular extrasystoles and the age of
the employee (r=-0.3, p < 0.05), and blood pressure level (r= 0.3, p < 0.05), and the relationship between the level of anxiety
and the registration of single supraventricular extrasystoles was established (r=-0.3, p < 0.05). In the Group 2, a significant
correlation was revealed between the number of registered single supraventricular extrasystoles and age (r=0.2, p < 0.05),
the employment period in the profession of a driver (r=0.2, p < 0.05), the blood pressure level (r=0.2, p < 0.05), and the level
of anxiety on the STAI (r=10.3, p < 0.05).

CONCLUSIONS: Drivers of railway engine crews with ventricular rhythm disorders are characterized by a higher level of
total blood cholesterol and a higher frequency of smoking and alcohol consumption. They have significant changes in the dura-
tion of the PQ interval (during the day and at night) and indicators of late ventricular potentials (RMS 40 and TotQRSF) according
to Holter monitoring. The relationship of the number of ventricular rhythm disorders with age and the office values of systolic
and diastolic blood pressure is noted in drivers of engine crews of railway transport.

Keywords: risk factors for cardiovascular disease; ventricular rhythm disorders; Holter monitoring; ventricular late potentials;
workers of engine crews.
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AKTYAJIbHOCTb

OpHOM M3 caMbiX aKTyasbHbIX NpobeM COBpEMEHHOM
MeJMLMHBI SBNSETCS BbICOKWI YPOBEHb CMEPTHOCTU OT Cep-
AeyHo-cocyaucTbix 3abonesanuit (CC3). B cBA3M ¢ BbICOKOM
YacTOTOW MX PacnpoCTpaHeHUs, CMepPTHOCTbH OT AaHHOV
NaTosioruv U paHHeN WHBaNMAM3aUMEN, MeMKO-couManb-
HOe 3HauyeHue 3TUX 3aboneBaHWii 04eHb BenuKo. CMepT-
HOCTb OT AaHHOW nartonoruuM pocturaet 1462 cnydvaes
Ha 100 Tbic. Hacenenmsa [1]. B bonblumHCTBe cnyyaeB Mexa-
HW3MaMy, NieXaluuMK B OCHOBE PasBUTWSA BHE3amHoW cep-
AeyHon cMepTu (BCC), saBnsoTCS enyno4KoBas TaxMKapams
(KT) v dubpunnaumsa xenyaouxos (OX) [1, 2].

B uncno npodeccuit, uMeroLLMx BLICOKOE COLMasnbHOE
3HauyeHue, BXOAMT nNpodeccus MalUMHUCTA JIOKOMOTMB-
Hoi Bpuragbl (J1B) enesHopopoxHoro TpaHcnopTa (KAT)
[3]. Bonpocbl 6e30macHOCTW ABMMEHWUS MOE3A0B ABAAKT-
CA OAHMMU U3 caMblx npuopuTeTHbIX Ha AT [4]. OpHako
[aXe BCE KOHCTPYKTOPCKME, OPraHW3aLMOHHO-PEXUMHbIE
M 3KCMyaTaUMOHHbIE MEpOMpUSATUS He MOryT rapaHTupo-
BaTb MOJHOM BE30MacHOCTU JBWKEHWS, TaK Kak OHa B TOM
uucne 3aBUCUT U OT «HAAEKHOCTU» YESIOBEYECKOrO 3BEHA
B cucteMe ynpaenenusa [5]. Mo pe3ynbTataM aHanusa npu-
UWH BHE3arHoi CMepTM MaLUMHUCTOB M MOMOLLHUKOB Ma-
wunuctoB JIb 6bino yctaHoBneHo, yto B 80,6% cnyyaes
cMepTb Hactynuna no npuumHe CC3 [6]. Mo Bo3pencTBUEM
COYETaHWA HeraTMBHbIX (haKTOpPOB CTpecca HapyLuaetcs pe-
UM NUTaHUS U [BUraTeNlbHOM aKTUBHOCTM, YTO MOBbILIAET
PUCK pa3BuTUA BonesHeit cucTeMbl KpoBoobpatleHus (BCK)
[7, 8]. U3BecTHO, 4TO M3 BCEro 06beMa CMepTesbHbIX Cy4aeB,
HaCTYNWBLLUMX Y JIL, UMEIOLLMX OTHOLLEHWE K be3onacHocTy
LBWXEHUSA, 0NN BHE3AMHO BO3HWKLUWMX apUTMUIA COCTaB-
nset 2,1%. B To e BpeMs, N0 AaHHbIM JUTEpaTyphbl, Ha-
PYLLEHWS pUTMA Xemy[04KOBOr0 XapaKTepa perncTpupyloTcs
Y NMOJI0BMHbI MaLLMHMCTOB B Bo3pacTe 40—49 ner [6]. Bbiwene-
PeyncrieHHble AaHHbIe CBUAETENBCTBYIOT O LieNlecoobpasHoCTH
u3yyeHus y pabotHukoB H[T daKTopoB cepaeyHo-cocyam-
CTOro puUCKa, pacnpoCcTPaHEHHOCTU W XapaKTepa perucTpupy-
€MbIX HapyLUEHUA PUTMa, @ TaKXKe HEMHBA3WBHbLIX MapKepoB
3MeKTPUYECKOI HeCTabnNbHOCTV M1OKapa KaK NpeLBeCTHU-
KOB HebnaronpuaTHbIX, B TOM Yucie hatanbHbIX, CXOA0B.

Lienb paboTbl — oueHuTb haKTopbl CepeyHO-cocyam-
CTOr0 PUCKa Y MaLUMHWCTOB U MOMOLLHWUKOB MalumHUCTOB J1b
AT ¢ xenynouKoBbIMM HapyLieHnaMu putMa ((KHP).

MATEPWUAJIbI U METObI

B uccneposanue BrioyeHo 120 nauumeHTos, Bce 06-
CreflyeMble MYCKOro nona, B Bospacte ot 39 no 61 roga
(cpenHui BospacT M + SD 50,4 + 4 ropa). CpeaHuin Bospact
nauWeHToB NepBoii rpynnbl coctasun 50 + 4,2 ropa, BTOpOii
rpynnbl 90,4 + 3,8 roga. o BAMAHMIO HapyLIEHWA CepAeYHO-
ro putMa (HCP) Ha nporHo3 }u3Hu 1 Ha TpyA0BOiA NPOrHo3
nauuMeHTbl pa3fenieHbl Ha Age rpynnbl. [epBas rpynna —
Bce Buabl HCP, B ToM uncne HHP (oauHoYHble M napHble,

Vol. 2 (1) 2022

00l https://daiorg/10.17816/cardar96766

Cardiac Arrhythmias

nonumopdHble U MOHOMOpGHbIe, NPObEKKN HeyCTouMBOM
YKT). Bropas rpynna coctosna u3 pabotHukos J1b 6e3 XHP.

MepBas rpynna coctosna 13 43 MaLLMHACTOB JIOKOMOTVBA
1 MX MOMOLLHMKOB, 4TO cocTaBuno 36% ot obuiero Konmye-
CTBa MWL, BKIIOYEHHBIX B UccnefoBanue. Bropas rpynna co-
crosna u3 77 pabotHukoB J1B, uto cocTaBuno 64%.

Bce paboTHuku npoxonunu obcnefoBaHue B CBA3U
C EXKeroJHoM KoMUCCUEN 418 onpeeneHns npodeccuoHanb-
HOW NpurogHocTy. 1o LaHHBIM MeLULMHCKON JOKYMEHTALIMU,
B nepBou rpynne BoiseneHo 18 (41%) paboTtHukos J1b ¢ ycTa-
HOBJIEHHbIM paHee AMarHo30M «apTepuanbHas rMnepTeH3ns»
(AT), Bo BTOpO¥ rpynne — 45 yenoBek (58%). Mo AaHHbIM
onpoca, r’MnoTeH3MBHbIe Npenapatkl obcnefyeMble nuua no-
CTOSIHHO He NpuHUManu. CumnTomatudeckuid npuem MAM®
1 6eTa-b10KaTOPOB OCYLLECTBAANCA NEpeL MPOXOKLEHUEM
npeApencoBoro ocMoTpa.

KputepusaMn BKNIIOYEHWUS| B WUCCNEA0BaHUE SABMIANCH:
nojnucaHHoe nNauMeHToM MHGOPMUPOBaHHOE cornacue
Ha yyacTue B MUCCNe0BaHWM, Myu4MHbI cTapLue 18 neT, pa-
00THWKM J1B YOT (MalWMHUCTBI M MOMOLLHWUKMA MaLLUHUCTOB).

Kputepun ucknioyeHns: oTkas oT yyacTus B uUccnefo-
BaHWUM, ULIEMMYECKan 0oNe3Hb CepALa, XpPOHUYeCKas cep-
[eYHas HeLoCTaTOYHOCTb, BPOXIEHHbIE U NPUOOPETEHHbIE
MOPOKM CepAaLa, caxapHblii AuabeT B CTaauM LEKOMMeHca-
LMK, BOCManuTeNbHble 3aboneBaHus B cTaguu obocTpeHus,
ncuxuueckue 3aboneBaHus, OHKoMOrMYeckue 3abonieBaHus.

WccnepoBanue on0bpeHo NOKanbHBIM 3TUHECKUM KOMM-
TETOM.

B cootBetcTBUM € HaumoHaNbHBIMM POCCUMCKUMU peKO-
MEHZaLMAMU N0 NMPUMEHEHWK0 METOAUKM CYTOYHOTO MOHUTO-
pupoBanusa IKI (CM3KT) B knuHuueckoi npakTuke [9] Bbino-
HeHo 12-kaHanbHoe CM3KT Ha npubopax dupMbl «AHKapT»
B nporpamMMe Result-2 ¢ aHann3oM TpaaMLMOHHbIX NOKasa-
Tenel: YacToTbl cepAeyHbIX cokpalueHuii (YCC) — B TeyeHne
OHA, Houn n cpepHer YCC 3a cyTKM, LUMPKaAHOTO MHAEKCa
(LI, oTHOLIEHMA cpefiHen AHeBHOM K cpefHen HouHoii YCC),
HCP (Hannume n KonMM4ecTBO CynpaBEHTPUKYAAPHBIX U e-
NYA04KOBBIX 3KCTPACKUCTON M TaxuKapaui) U NpoBOLUMOCTH
(HanWume aTPMOBEHTPUKYNSAPHBIX U CUHOATpUaNbHBIX bro-
Kap), uHTepBanoB PQ (AUTENbHOCTb MHTEpBana B AHEBHOE
1 HoyHoe BpeMs) 1 QT (OLieHKa 3HaYeHMs KOpPPUIMPOBAHHOIO
uHTepBana QT v pucnepcum uutepsana A7) u napaMeTpoB
pernonfipusauuM MuUoKapia (OLEeHKa CMeLLeHWs CerMeHTa
ST v 3ybua 7). Kpome 3toro aHanu3upoBanuch NoKasaTenu
BapuabenbHocTu ceppedHoro putMa (BCP). [JononHutenbHo
OLEHMBANUCh HanMuMe anbTepHaLMM BONHBI T W NoKasate-
N1 NO3AHMX noTeHumanos xenynoukos (MMHK): TotQRSF —
NPOAOKUTENBHOCTE PUNIbTPOBaHHOro KoMnnekca QRS no-
cne ycpenHenus, RMS40 — cpepHekBagpaTUyHOe 3HayeHWe
HanpsxeHus B nocnegHue 40 mMc komnnekca QRS (RMSAD),
LAS40 — npofo/mKMTeNIbHOCTb CUrHaa Masoi aMnuTy bl
Hke 40 MKB.

N3yueHbl dakTopbl pucka (PP), Takue KaK BO3pacT, CTax
pabotbl B npodeccun mawwmHucta J1b, KypeHue u cTeneHb
HWKOTWHOBOW 3aBMCMMOCTM cornacHo Tecty QarepctpeMa,

25



26

OPUMVHANBHBIE VICCITEAOBAHAA

yacToTa U KosmyecTso notpebnsieMoro ankorons, npoBefeHa
OLieHKa YPOBHS JIMYHOCTHON M CUTYaLMOHHOW TPEBOXKHOCTM
no wkane Cnunbeprepa—XaHuHa, MHAEKC Maccl Tena (MMT),
Hanuume HapyLueHus TonepaHTHocT (HT) K yrnesofam, ypo-
BEHb 06LLiero xonecTepuHa KpoBw, cTeneHb AT, pucK no LuKa-
ne SCORE, oueHeHbl pesynbTaThl BenoaproMeTpum (BIM).

CTaTUCTUYECKWI aHanM3 AaHHbIX NPOBOAMACS C NOMo-
wbto nporpamMmbl Statistica 10.0. [JoctoBepHoCTb pasnnyuii
MeX Ay rpynnamu oLeH1Banach ¢ NoMoLLbIo Kputepues MaH-
Ha—YWTHK, ypoBeHb 3HaYMMOCTH Obin MpuHAT npu p < 0,05.
HenpepbiBHbIE BENMYMHBI MPEACTaBEeHbl B BULE CPeHEro
3HayeHUs M CTaHAAPTHOrO OTKNOHeHMs. KauyecTBeHHble Xa-
PaKTEPUCTUKM BblpaeHbl B abCOMOTHBIX M NPOLEHTHbIX
3HaueHusX. OueHKa KoppensUMOHHbIX CBS3el Mexnay napa-
MW KOJIMYECTBEHHBIX MPU3HAKOB OCYLLECTBAANACh C UCTONb-
30BaHMEM HenapaMeTpuyeckoro Koadduumenta CnupMena,
YpOBeHb 3HaUMMOCTH NpUHAT npu p < 0,05.

Tom 2, Ne 1, 2022

Cardiac Arrhythmias

PE3Y/IbTATbl U OBCYXOEHUE

Mo cTpyKType HapyLLeHWs puTMa B UCCriedyeMbIX rpynnax
npefcTasnieHbl B Tabnuue 1.

3HauMMON pasHWLbl B PErUCTpaLMK CynpaBeHTPUKYNSp-
HbIX HapyLIEHWA pUTMa MEXAY rpynnaMu He BbISIBJIEHO.
B obeux rpynnax y Bcex obcnefyemblx 3aperncTpupoBaHbl
O[MHOYHbIE CYNpaBEHTPUKYNsAPHble 3KcTpacucTonbl (CBIC).
Takke B 0benx rpynnax BbISBAS/MCb NMUA C MapHbIMYU
u rpynnosbiMu CB3C, anu3oapl Heyctonumson CBT. Mo aaH-
HbIM WCCEef0BaHWUA, YacToTa PerucTpauun CynpaBeHTpU-
KyNApHbIX HapyLleHWA puTMa B MONYNAUMM  COCTaBnseT
ot 20 no 50%. YBenuueHue 4acToTbl CynpaBeHTPUKYNSPHOI
3KcTpacuctonum y pabotHukoB JIb XT obbsAcHaeTcA Ha-
JIMYNEM CMeHHOro rpaduKa TpyAa W [OBOSILHO YacTbiMM
HOYHBIMM CMEHAMMU, YTO NPOBOLMPYET NOBLILLEHWE CUMNATU-
UECKWX BAIUSIHUA W CHUXEHWE NapackMNaTUIEeCKOro KOHTpons

Ta6bnuua 1. CTpyKTypa HapyLLeHuit puTMa y paboTHUKOB JIOKOMOTUBHOI BpUrafibl JKene3HoAOPOXHOro TpaHCnopTa

HapyLweHnus cepaeyHoro putMa

Fpynna 1 (n = 43) Mpynna 2 (n=77)

OpmHouHble CB3C, n (%)

MapHbie CB3C, n (%)

I'pynnosbie CB3C, n (%)

CBT, n (%)

OpmHouHble MoHoMopdHble XK3C, n (%)
0anHouHble nonmmopdHble H3C, n (%)
MapHble MoHoModHble XK3C, n (%)
MapHble nonumopdHble XK3C, n (%)
MT, n (%)

43 (100) 77 (100)
16 (37) 28 (36)
11(25) 14 (18)
4(10) 5(6)
15 (34) -

26 (60) -
3() -
4(8) -
203 -

pumeyaHue: CB3C — oAnHOYHbIE CYnpaBEHTPUKYNSPHbIE 3KCTpacucTonbl, CBT — cynpaBeHTpuKkynspHas Taxukapams, 3C — enyLoyKoBble 3KC-

TpacucTonbl, MT — MoHoMopdHas JenynoyKoBas TaxMKapaus.

Ta6nuua 2. MokasaTenu CyTOYHOTO MOHUTOPUPOBAHUA 3NEKTPOKapaMorpadum y paboTHUKOB JIOKOMOTUBHOI Bpuragbl YKene3HoL0poX-

HOr0 TpaHcnopTa

Mokasartenb

| Fpynna 1 (n = 43) Fpynna 2 (n=77)

YCC aHeM, ya/MuH

YCC Houbto, ya/MUH

LK, y.e.
KoppurupoBaHHbliii QT, MC
Iucnepcua QT, mc

PQ peHb, Mc

PQ Hoyb, MC

TotQRSFcp, Mc

RMS 40makc, MKB

AnbtepHaums BonHbl T, yen.(%)

75+8 75+8
62+ 7 61+7
1,21 0,1 1,20,
404,6 £ 13 406 £ 16
148 149
162,3 + 26* 170 + 24
173 + 30* 180 + 26
93,4 £11,8* 87 £5
55,9 + 39* 115 + 48
32 (74) 55 (71)

lpumeyaHue: * — p < 0,05; YCC — yacToTa cepAeyHbIx cokpalueHuid; LU — umpkagHbiit mHaekc; TotQRSF, RMS 40 — nokasateny no3gHux noteH-

LlManoB Xenyno4yKoB.
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Ta6nuua 3. Mokasatenn cepaeyHo-CoCyaMCToro pUcka y paboTHUKOB IOKOMOTUBHOW DpUrajibl Xene3Ho40pOXHOro TpaHcrnopTa

Fpynna 1 (n= 43) Mpynna 2 (n=77)

MNokasarensb
ALL n (%)
SCORE, %
YpoBeHb 06LLero xonectepuHa, MMosb/n
CAL, MM pT. cT.
[OAL, MM pT. cT.

Crax Tpyna, net

YpoBeHb TpeBory, banbl

Kypenue, n (%)

WHpaeke nauka/ner, y.e.

YpoBeHb HUKOTMHOBOIA 3aBUCUMOCTH, Banbl
Ynotpebnenue ankorons, n (%)

YpoBeHb ynotpebnexus ankorons, bannbl
HT k rnioko3e, n (%)

NMT, kr/m?

Bospacrt, net

20 (46) 42 (54)
2617 22+1,1
5.4+ 1 51+08
125+8 123+8
80+5 78+6
26+9 25+9
1M6+7 13+6
30 (70) 35 (45)
15+ 12% 9+12
2,4 +2,2* 1,5+2
42 (97) 63 (81)
39+2 28+2
8(19) 12 (16)
28 + 4* 2713+4
20 (46) 42 (54)

Ipumeyarue: * — p < 0,05; CALl — cuctonmueckoe ALl; AL — amnactonmueckoe ALl; HT — HapyweHue TonepaHTHocTh; MIMT — uHpeKc Macchl Tena.

Hap, puTMoM cepaua. Y nuu, cTpagatowmx AT, HeocTaTouHoe
cHxeHve ALl B HouHOe BpeMs, CBAi3aHHOe O cneuuduye-
CKWM rpaduKoM TpyAa, TaKKe NPOBOLMPYET BO3HUKHOBEHME
CYNPaBEeHTPUKYNSAPHbIX HapyLeHun putma [10].

B nepsoii rpynne, no cpaBHeHWUO CO BTOPOIA, BbisiBNE-
Hbl 3HaYMMble Pa3nMuus No AJWTENbHOCTW WHTepBana PQ
(B AHeBHoe M Ho4YHoe BpeMs) M Mo nokasatenam MK
(RMS40 1 TotQRSF).

B Tabnuue 2 nokasaHbl pasnuuna B UccnefyeMbiX MoKa-
3aTenax no gaHHbiM CM3KIT Mexxay aByms rpynnamu.

Y pabotHukos JI6 T B nepsoii rpynne perncTpupoBa-
JIUCb EeNyA0YKOBbIE HApYLUEHWs PUTMa BbICOKUX rpajaLum
no KnaccudmKkaumm Rayn, UTo MOXET CBMAETENbCTBOBATH
0 NepecTpoiiKe CTPYKTYpbl MUOKapAa U MOSBAEHUM apwUT-
MoreHHoro cybctpata. Hanuume KOpOTKWX 3MW30[0B JKe-
JlyA0YKOBOM TaxuKapamW y naumeHToB ABnseTca Hebnaro-
MPUATHBIM (PAKTOPOM, acCOLMMPYIOLLMMCS C CYLLeCTBEHHBIM
puckoM BCC [11]. Tak e B nepBou rpynne, B N0fb3y 3T0Or0
MOrYT CBMAETENbCTBOBATL U U3MeHeHWs nokasatenei MK,
KaK HEWHBA3WBHbIA KPUTEPUI BO3MOXKHBIX apUTMOTEHHbIX
npoLeccoB U NOATBEPXLeHMe bonee HeofHOpOLHOMO Mpo-
Liecca penonifpu3aumumM MuoKapaa xenynouxkos [12]. Uutep-
Ban PQ B obeunx rpynnax Haxoaunca B paguyce HOpManbHbIX
3HayeHuid, 0fHaKo, B rpynne pabotHukos JIb ¢ HP BbI-
ABNeHHbIW PQ 3HauUMMO Kopoye, 4eM B rpynne paboTHu-
KoB 0e3 HP. [laHHbIn heHOMEH BepoATHO CBS3aH C TeM,
UTO aTPMOBEHTPUKYNSAPHbIN (AB) y3en nonyyaeT MHHepBaLMIO
OT CMMNATMYECKO/ M NapacuMMaTMYeCKOW HEpPBHOM cuCTe-
Mbl M YYBCTBUTENIEH K LIMPKYNMPYIOLLMM KaTexosaMuHaM.

00l https://daiorg/10.17816/cardar96766

CvMnaTnyeckas CTUMyNAUMSA, B CBOIO 04Yepefib, YKOPauMBaeT
AB-npoBefeHue, a napacMnaTMyecKas CTUMyNALMS Bbi3bl-
BaeT NPOTUBONONOXHbIe 3 deKTbI [13].

Y Bcex 0bcneayeMbix inu, TecT BIM 6bin oTpuuatenbHbIM.
Hapywenuit putMa Bo BpeMs BbIMOHEHUA GU3NMYECKON Ha-
rPY3KM He 3aperncTpupoBaHo.

PabotHukn JIb H[IOT xapaktepusywTcs Hanuumem
TPaAMLMOHHBIX (HAKTOPOB CepAeYHO-COCYAMCTOr0 pUCKa
(CCP) (tabn. 3). AHanm3 OP B obeux rpynnax npoBoausncs
Mo AaHHbIM aHanu3a MeLMUMHCKOW AOKYMEHTauWW: Ha-
nnumio AT, pacyety 10-neTHero pucka cMepTu No LKa-
ne SCORE, nokasatensaM obuiero xosecTepuMHa KpoBM,
ypoBHIO «paboyero» Afl, cTaxy Tpyna u Bo3pacTy, ypoB-
HI0 TPEBOTW, HaNMYUK0 BPeLHbIX NPUBBIYEK — KYpeHus
u ynotpebnenus ankorons, UMT u Hanuumio HT K ratoko-
3e. Mpu aHanusze OP B ABYX rpynnax BCTpeYanucb NoBbl-
LUEHHbIe 3HAYeHWs YpOBHA 06LLero xosecTepuHa KpoBw,
puck no wkane SCORE Haxoawnncsa Ha ypoBHE YMEPEHHOTO.
B rpynne pabotHukos JIb ¢ {HP bonbLuas YacTb obcne-
LyeMbIX Kypuna u ynotpebnsana ankoronb. [locToBepHble
pasnnuma Mexay ABYMSA rpynnamMu BbisIBJIEHbl B NOKasa-
TensAX YpoBHA 06LLero xonectepuHa KpoBu, 4acToThl Taba-
KOKypeHusi, onpefeneHHon No MHAEKCY nayka/net u Te-
CTY HUKOTMHOBOW 3aBucuMocT QParepctpema, cTeneHm
ynoTpebnieHnst ankorons, paccuutanHoi no wkane AUDIT.
B rpynne pabotHukoB XIAT ¢ XHP ycTaHoBneHbl gocto-
BepHO bonee BbICOKME NMOKa3aTesn Mo YpoBHK 06LLero xo-
NecTepuHa KpoBM, YacToTe KypeHus u ynotpebnenus an-
KOrons, CTeneHW HUKOTUHOBOMW 3aBMCUMOCTH. BbisiBneHue
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OPUMVHANBHBIE VICCITEAOBAHAA

AaHHbIX ®P MoxeT ycyrybnsatb Teyenne XHP, yckopsatb
pasBuUTME daTanbHbIX 0CNOXHEHU [14].

Mpn NpoBeAeHUM KOPPENALMOHHOTO aHanu3a B NepBou
rpynne BbisIBNIEHa [OCTOBEPHas CBA3b MEXAY KONMYECTBOM
3aperucTpupoBaHHbIX 0AMHOYHBIX MoHOMOpdHbIX Y3C ¢ Bo3-
pactoM pabotHuka JIb (r=-0,3 p < 0,05), yposHem CA[
(r=0,3 p<0,05 1 OAL (r=0,3 p < 0,05). KpoMe Toro, bbina
BbISIB/IEHa CBA3b YPOBHS TPeBOrM No LwKane Cnunbeprepa—Xa-
HWHa U perucTpaumeit oguHoyHbIx CB3C (r = -0,3; p < 0,05).

Bo BTOpOI rpynne BbisBIEHa 3HAYMMas KOPPENALMOHHAN
CBA3b MeX[Y KONMMYECTBOM 3apervcTpUpOBaHHbIX OJMHOY-
Hbix CB3C ¢ Bospactom (r=0,2; p < 0,05) u cTaxeM Tpyaa
B npodeccumn Mawunucta JIb AT (r = 0,2; p < 0,05), ypos-
HeM Al (r=0,2; p < 0,05) 1 ypoBHEM TpeBoru No LUKane
Cnunbeprepa—XaHnuHa (r = 0,3; p < 0,05).

B xopme uccnenoBaHus BbisiBNEHa BbICOKas pacnpocTpa-
HEHHOCTb HapyLLeHuii puTMa 1 dakTopoB pucka CC3, cBa3aH-
HbIX B OCHOBHOM C 06pa30M 3KW3HM W yCIoBMAMM TpyAa npo-
deccum Mawwmnucta JIb. MonyyeHHble AaHHble MOTYT UMETb
MPaKTUYECKYI0 LIeHHOCTb NpU NPOBeAEHUN NpodunakTuye-
CKMX 0CMOTpOB paboTHuKoB JIb.
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HUAIMM CUCTONIMYECKOO U AnacTonuyeckoro Afl, B To BpeMs
KaK KOJIMYeCTBO CynpaBeHTPUKYNSPHBIX IKCTPACcUCTON CBA3a-
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HayuHas cTaTbs

bonesHb-MoaudMUMpYIOWan Tepanus

NpU XPOHUYECKOMN CepAevyHON He0CTaTOYHOCTH

Ha (oHe HapyLWweHUH pUTMa cepAaLa U NPOBOAUMOCTH
(KnMHU4YecKun cnyyau)

T.H. HoBukoBa, B./. Hoeukos, ®.1. butakosa, C.A. CairaHos, B.A. LLlep6akosa

CeBepo-3anafHblid rocyaapcTBeHHbIN MeAULMHCKUIA YHuBepeuTeT UM. W.A. Meununkosa, CaHkT-[leTepbypr, Poccus

B cTaTbe npefcTaBneH KAMHUYECKUIA Cydal pa3BUTUSA U NPOrPeCCMpOBaHUS XPOHUYECKOW CepLeYHOM HeLoCTaTO4HOCTH
(XCH) y nauueHTa ¢ NOCTMHGhAPKTHBIM KapAMOCKIEPO30M MOC/e MMMJIAHTaLMW MOCTOSHHOMO 3/1eKTPOKapAMOCTUMYNIATOpa
no nosofy buHopansHon cnaboctn. [llepexod naumeHTa Ha nocTosiHHyl0 dopMy dubpuanaumm npefncepamin ycyrybun npo-
rpeccupoBanue XCH. KomnnekcHas Tepanus XCH, BKtoYatoLLan cepaeyHyo peCMHXpPOHU3MPYIOLLYI0 Tepanuio, MeayKaMeH-
TO3HYH Tepanuio BafiCapTaHoM + CaKybuTpun, aMnarnMbno3nHoM, anepeHoHOM, MeTOMNpososia CYKUMHATOM (KBafipoTepanus)
npuBena K NofHOMY BOCCTaHOBNEHUO dpaKumm Bbibpoca (PB) nesoro xenynoyka. Mocne npekpaLLeHns NaLmMeHToM npueMa
0JHOr0 13 KOMMOHEHTOB KBaJpOTepanuu (BancapTaHa + cakybutpun) HaMeTunach TeHAEHUMA K cHuxKeHno OB. KnuHnueckuii
C/yyaii NogYepKUBaeT BaXHOCTb CBOEBPEMEHHOr0 Npeobpa3oBaHns TPaAMULMOHHON NOCTOSHHOW 3NeKTPOKapANOCTUMYALMN
B CEpAEYHYI0 PECUHXPOHW3MPYIOLLYI0 Tepanuio U HasHaYeHUs KOMMIEKCHON COBPEMEHHON MeuKaMeHTo3Hoi Tepanumn XCH.
Mpy [OCTMXEHMM YyuLLeHUs M BoccTaHoBneHnn @B LenecoobpasHo NpofoMmKuTb Tepanuio, Ha GoHe KOTOPOI Moay4eHo
ynyJLeHune, YTobbl U3bexaTb HeraTMBHbIX NOCNELCTBMIA, BO3MOXHBIX MpU 0TMEHE NpenapaTo..

KnioueBble cnoBa: XxpoHuyeckas cepfieyHast He0CTaTO4HOCTb; GUOPUNIALMA NpeACepANi; NOCTOAHHAA 3NEKTPOKapAMOCTU-
MYNAILMS; CepLeYHas peCUMHXPOHU3UpYIOLLAs Tepanus; BaicapTaH + CaKybuTpun; puBapoKcabaH.
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Disease-Modifying Therapy of Chronic Heart Failure
on the Background of Heart Rhythm and Conductivity
Disorders (Clinical Case)

Tatiana N. Novikova, Vladimir |. Novikov, Fatima I. Bitakova, Sergey A. Sayganov,
Vladislava A. Shcherbakova
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The article presents a clinical case of the development and progression of chronic heart failure (CHF) in a patient with
postinfarction cardiosclerosis after implantation of a permanent pacemaker due to binodal dysfunction. The progression of
CHF was exacerbated by the patient's transition to a permanent form of atrial fibrillation. Complex therapy for CHF, including
cardiac resynchronization therapy, drug therapy with valsartan + sacubitril, empagliflozin, eplerenone, metoprolol succinate
(quadrotherapy) led to a complete recovery of the ejection fraction (EF) of the left ventricle. After the patient stopped taking
one of the components of quadrotherapy (valsartan + sacubitril), there was a tendency to decrease in EF. The clinical case
emphasizes the importance of the timely transformation of traditional permanent pacing into cardiac resynchronization therapy
and the appointment of complex modern drug therapy for CHF. When an improvement or restoration of EF is achieved, it is
advisable to continue the therapy against which the improvement was obtained in order to avoid the negative consequences
that are possible when the components of the quadrotherapy are cancelled.
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CLINICAL CASES

AKTYAJIbHOCTb

YacToTa BCTpe4yaeMoCTW XPOHUYECKOW CepLeyHol He-
poctatoyHocT (XCH) B eBponelickux cTpaHax AocCTuraet
1-2% B nonynsumm B3pocnoro Hacenenus [1]. B Poccum,
COTNAcHO AaHHbIM 3MUAEMUONIOTMYECKUX UCCNEe0BaHN,
B 06LLeit monynaumm Hacenenus pacnpoctpaHeHHocTb XCH
coctaBnsieT 7% [2]. XCH — 370 cuHapoM, siBRsloWMACA
CleficTBMEM MHOTUX 3aboneBaHuUii U COCTOSHWIA, KOTOpbIe
COMpOBOXAAOTCS NOBpeXAeHNeM MuoKapaa. OaHa u3 Hau-
bonee yactbix npuunt XCH — niwemnyeckas bonesHb cepa-
La, Npexae BCero NoBpeX[eHUe MMOKapAa BO BPeMs UH-
dapkTa. HapyweHus putMa cepaua v NpoBOAMMOCTY Takke
MOryT cnocobcTBoBaTh passutuio XCH. ®ubpunnaums npen-
cepauii (OIT), ocobeHHo ee nocTosHHasA opMa, accouumpy-
eTcA ¢ nosenieHneM u nporpeccupoBannem XCH. Hapylienve
GM3M0NIOrNYecKOn NOCNef0BaTENBHOCTU 3NIEKTPUYECKON
aKTMBaLMM MWoKapra nesoro enypouka (JIXK) Ha doHe
MofiHoM 610KaAbl NeBOM HOXKM MyyKa [Mca mnm Ha doHe
MOCTOSHHOW 3JIEKTPOKAPAMOCTUMYAALMM BEPXYLUKW NpaBo-
ro xenynoyka (M) Moryt npusectn k XCH. Mpu nosiBneHum
cumntoMoB XCH u cHukeHun OB JIK Ha doHe TpaamumoHHoM
MOCTOSIHHOW 3NEKTPOKapanocTUMynaumu Bepxyluku MK cne-
LYeT CBOEBPEMEHHO YCOBEPLUEHCTBOBATb MMMIAHTUPOBAHHOE
YCTPOWCTBO A0 pecuHXpoHusupytowero [1, 2].

Cpeay npuumH XCH, KoTopble He OTHOCATCA K CepLeYHO-
cocyaucTbiM 3aboneBaHusM, ocoboe MecTo 3aHWUMaeT ca-
XapHbI amabet 2 tuna. lpexnae Bcero, Ha GoHe caxapHoro
AvabeTa 2 Tvna passuBaetca u nporpeccupyet UBC. Kpome
TOro, caxapHbli auabet paxe npu otcytctBum MBC Moxet

Tabnuua 1. [InHaMuKa sxoKapavorpaduyeckux napameTpos
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OCNIOXHATHCA AMabeTYecKoi KapAMoMUONaTUeN, NPUBOAS-
Len He TobKo K XCH ¢ coxpaHenHoin OB, Ho v K XCH ¢ Hus-
Koit ®B [2, 3].

CoBpeMeHHas KOMMEKCHast MeUKaMeHTO3Has Tepanus
XCH ¢ Huskoit OB ocTaHaBnMBaeT NpoLecchl HEraTUBHOIO pe-
MOJeNMPOBaHUA cepaua, 61aronpusaTHO BAMSET Ha MPOTHO3,
MPUBOANT K YBESIMYEHMIO M Aaxe HopManu3auum OB [4].

KJIMHUYECKUIA CNYYANA

Maument C., 68 neT, 06paTUNICA B KITMHUKY B CBA3M C yXYA-
LLIEHUEM NEPEHOCUMOCTH (M3NYECKUX Harpy30K, MOSBIEHUEM
onbllwkK. B Bospacte 51 roaa (2001 roa) nepeHec MHbApKT
MuoKapaa (MM) B bacceitHe nepefiHe MeMOKeNyLOYKOBOM
apTepuu. Bo Bpems rocnutanusaummn no nosogy UM BbisiB-
NeH caxapHbii Auabet 2-ro Tuna. CnefcTBUEM NepeHeceHHo-
ro MM seunock beccumntomMHoe cHuxkerne OB JIK o 42%.
Yepes rog nocne VMM BbinosHeHO KOPOHapHOE LUYHTUPOBa-
HWe B CBA3M C MHOrOCOCYAMCTBIM MOpaXKeHWeM KOpOHapHOro
pycna v HasmumeM 6eccuMnTOMHON aucdyHKumm JIXK: Mam-
MapHbIii LYHT Ha MepeSHIo MeXCKeNyLA04YKOBYI0 apTepuio,
ayToapTepuanbHoe KOpOHapHOe LUyHTUpoBaHue (rpadhbl
W3 Ny4eBoN apTepuu Ha 1-10 U 2-10 AMaroHanbHble apTepum).
PerynspHo npuHuMan pamunpus, MeTONpOsIoNa CYKLMHAT,
aTopBacTaTWH, aLeTUICaNULMUIIOBYID KUCIOTY, FAIMMENUPUA,.
Ha doHe npoBoaumoii Tepanuu BbiM JOCTUMHYTBI U MOJ-
LEpPXMBaIUCb Ha LIeNIeBOM YPOBHE MOKa3aTeNu KOMMOHEH-
TOB JIMMMOHOTO CMeKTpa M rvkeMuu. [Mocne nonHom pesa-
CKyNApu3aumum Ha hoHe OMTUManbHOM, aKTyanbHO 1S TOro
BpeMeHu, Tepanum OB HopmanusoBanack u gocturna 59%

oa B (%) MKAO (wn/md) MO (Mn/w?) p“:f;ﬁf:;’f:ﬂ
2001 — mwuTpanbHas peryprutaums 42 HeT paHHbIX HeT paHHbIX OtcyTcTByeT
2002 rop — nonHas pesackynspusaums + OMT
2009 59 HeTt paHHbIX HeT maHHbIX OtcyTcTByeT
2010 58 HeT paHHbIX HeT paaHHbIX OtcytctByeT
2012 rof, — NOCTOAHHAA TPaAMLMOHHASA 3NTEKTPOKApPAMOCTUMYNALMA B CBA3W C BUHOLANbHOW cnabocTbio
2013rog — nocTosiHHaA dopma O
2017 49 86 40 1 cTenenn
2018 47 81 49 1 cTeneHu
2019 aBryct 33 85 HeT maHHbIX 2 cTeneHu
2019 ceHTs6pb 25 97 54 3 cTenenu
Hayata Tepanus BascapTaHoM + CakyouTpun, aMnarnmdiosuHoM B aonosiHeHue K B-appeHobnokatopy u AMKP, umnnantaumus CRT-D
2020 ceHTs6pb 60 54 HeT paHHbIX OtcyTcTByeT
2021 rop — npeKpaLLeH npueM BasncapTaHa + cakybutpun
2021 pekabpb 40 73 HeT paHHbIX 1 cTenenu

[pumeyaHue: AMKP — aHTaroHucTbl MMHepanoKopTkougHbix peuentopos, MKI0 — uHaeKc KoHeuHo-auactonnyeckoro obbema, MO — mHaekc
obbeMa nesoro npepcepansi, 0MM — ocTpblit MHbApKT Muokapaa, ®B — dpakuus Bbibpoca, CRT-D — cardiac resynchronization therapy defibrillator.
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no paHHbiM 3XOKT ot 2009 ropa (tabn. 1). o 2010 ropa
uyBcTBoBan cebs xopowo. B 2010 roay, B Bo3pacte 60 ner,
nosBuauch nepebou B pabote cepaua. Mpy cyTOUHOM MOHHU-
TopupoBaHuu KT 3apeructpupoBaHo 22 574 MOHOMOP(HBIX
JKENYLOYKOBbIX 3KCTPACMCTON 3a CYTKW, 37 3MU30L0B He-
YCTOMYMBO 3KeyA04KOBO TaxuKapamm (puc. 1).

[ns MCKNIOYeHUs CTEHO3MPOBAHWUS KOPOHAPHbIX LLUYHTOB
KaK NpUYMHbI MOABNEHUS XeEMyA0UYKOBbIX HApYLUEHUI A pUTMa
BbINOJIHEHA KOPOHAPOLLYHTOrahms: LWYHTbI NPOXOAMMBI, re-
MOJVHAMUYECKM 3HAUMMbIE CTEHO3bl BHE 30H LLYHTUPOBAHMS
KOPOHapHbIX apTepuid He BbisBNeHbI. Mpu axokapavorpadu-
yeckoM (3xoKI) obcnenoBaHum obHapyXxeHo pybLoBoe u3-
MeHeHWe MuoKapza neBoro xenypoduka (JIXK), ¢ nnowapbto
nopaxenus 31% 1 MHLEKCOM NoKanbHol cokpatumocty 1,6,
AvacTonmyeckas gucdyHkuma JIXK, aunataums nesoro npeg-
cepams (J1M), ®B JIXK 58%. B cBA3m ¢ oTcyTCTBMEM NOKa3aHWUM
K MMNMaHTaLmmn KapauoBepTepa-aedubpunnsTtopa npoBeAeHa
KaTeTepHasi npoLelypa no NoBogy XemnyA04KOBbIX HapyLLEHMI
putMa. Yepes rog, B 2011 roay, y naumeHTa nossuiach na-
pokcuaManbHas Ol Ha doHe pasBUBLLENCS K 3TOMY MOMEHTY
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Cardiac Arrhythmias

BuHoaanbHoN cnaboctu. BMecTo aLeTuncanuumnoBoii KUCAOT
Ha3HayeHa aHTMKOarynsHTHas Tepanus (BapdapuH nop, KoH-
TponeM MHO c nepexofoM B anbHelilieM Ha puBapokcabaH
20 mr B cyTkm). Mo noBoay 6uHoAaNbHOM CnabocTh, OCNOXK-
HeHHol He TombKo @I, HO U CMHKONANBHBIMM COCTOSHUSAMM,
B 2012 rogy MMNNaHTMPOBaH MOCTOSHHbIA ABYXKaMepHbIi
anekTpokapanoctumynsTop (M3KC). Mpu cyTo4HOM MoHUTOPK-
poeahun IKI nocne umnnantaumm M3IKC 3apeructpupoBaHo
YepefoBaHWe CEKBEHLMANbHOM CTUMYNIALMM CO CTUMYNISILMEN
B pexxume P ynpaBneHus, yMeHbLUEHWE KONMYeCTBa JKeny-
J0YKOBBIX 3KCTpacKcTon no cpasHeruto ¢ 2010 rogom o 100
3a CYTKM, 3MU30[0B HEYCTOWYMBOM IKeNy[A04YKOBOW TaXuKap-
oM 10 [Byx 3a cyTku (puc. 2). Kak u cnepoBano oxupars,
KaTeTepHas MpoLefiypa Mo MOBOAY JKey[o4KOBbIX HapyLue-
HWI pUTMa Ha (OHe NOCTUHGDAPKTHOrO KapAMOCKIepo3a Aana
«KOCMETUYECKUI 3D DEKT», YMEHBLLMB, HO He YCTPaHMB MOJHO-
CTbIO XKEeNyL04KOBbIE HapyLleHus putMa. K Tepanum bbin go-
baBneH amM1oaapoH.

B 2013 roay, HecMoTps Ha npueM ammnofapoHa, @I TpaHc-
(opmupoBanach B nocTosHHylo dopMy. OfHOM U3 NpUyuH
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CLINICAL CASES

nepexoaa Ha noctosHHylo dopMy Of1 nocnyxuna BbICOKas
nons (90%) npaBoxenyno4KoBO CTUMYNALMM Ha GoHe cyb-
TOTasbHOW aTpUoBEHTUPKYNApHOI (AB) bnokaabl. AMMoaapoH
Bbin 0TMEHEH.

lMpn ouyepegHoM nnaHoBoM 3JxoKl obcnepoBaHum
B 2017 romy Habnopanoch cHuenne ®B po 49%, nerkas
pvnataums JIXK ¢ MHOEKCOM KOHe4HO-[4MacTonM4ecKoro
obbeMa (MK[0) 86 mn/M?, nerkoe ysennuene JIT ¢ uHaex-
com o6bema (M10) JIN 40 mn/m? [5]. Bbina Takxe BbisiBNeHa
BTOPWYHas MuTpanbHas peryprutaums 1 ctenexu. B cBssu
C 0TCYTCTBMEM 3Kanob ocTaBnieHa npexHas Tepanus. pu Ha-
bnopeHumn B anHamuke B 2018 roay BhisiBNEHo cHiKeHne OB
10 47%, ysennuenue M0 JIN no 49 mn/m2, UKIO (81 mn/m?).
Yanobbl oTcyTCTBOBANM, KOpPPEKLMA Tepanuu He NMpOBOAM-
nacb. B 2019 romy no4yscTBOBaN yxyALeHWe NepEHOCUMOCTH
u3anyecknx Harpysok. BeinonHenHoe B aBrycte 2019 ropa
3xoKT nccnepoBanme BbisBUNO cHuxeHne OB no 33%, yee-
nndenne VKO (85 mn/M?), BTOPUYHYIO MUTpasIbHYIO peryp-
rutaumio 2 cteneHn. Koppekuws Tepanuu BHOBb He Bbina
npoBeAeHa.

B centabpe 2019 roga naumeHT rocnmtann3mpoBaH K HaMm
B K/IMHUKY Ans obcneposanua u nogbopa tepanuu. Mpu 06-
CNeflOBaHNN B KIIMHUKE: COCTOSIHME YLOBNETBOPUTESNLHOE,
nepudepnyeckux otekoB Het, poct 180 cM, Bec 85 Kr, UH-
[ieKc Macchl Tena 26,2 kr/M2, Al 110 /70 MM pr. cT., yacToTa
CepAeYHbIX COKpaLLeHun u nynbc 60 ya/MuH, pUTMUYHBIE
(put™ M3KC). MpaHuLbI OTHOCUTENBHON CEPAEYHON TYNOCTH:
neBas — MO JIEBOW CPeAMHHO-KIIIOYMYHOW JIMHUK, BEPX-
HAs — 2-e Mexpebepbe, NpaBasi — Mo NpaBoOMy Kpato rpy-
LVHbI. [epBbIfi TOH NPUMNYLLEH HA BEPXYLLKE, BbICTYLUMBACS
3-14 TOH, My3blKa/bHbIA AYHOLLEr0 XapaKTepa CUCTONIMYECKUI

ANT-SEP
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Cerm. nukoBoe cucron.
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WyM Ha BepxyLKe. lpy NepKyccum Nerkux — neroyHbIn
3BYK, NPY ayCKyNbTaLuun — AbixaHue Be3KynspHoe, XpUnoB
He bbinio. [MeyeHb He yBennudeHa. Mpu IxoKI uccnepoBaHumn
BbISBNIEHO CHWXeHne OB o 25%, rmobanbHoi NpofonbHoV
LedopMaumMmM MUOKapLa NeBOro Xenyaouka fo 5,7%, yee-
mvyenne UKOO mo 97 Mn/M? (3HauuTenbHOE OTKIIOHEHMe),
MONN mo 54 mn/M? (peskoe oTknoHewwe) [5]. 3apeructpupo-
BaHa auacTonuyeckas aucdyHkuma JIXK 2 crenenm: ckopocTb
ABVXeHUs BOKOBOro cerMeHTa KoJibLia MUTPanbHOro KnanaHa
(Em) 7 cM/c (HopmanbHoe 3HadeHue > 10 cM/c), centanbHoro
cerMeHTa 4 cM/c (HopManbHoe 3HadeHue > 7 cM/c), OTHoLLe-
Hue E/Em 13,6 (E — nuKoBas CKOPOCTb TPaHCMMUTPANbHOTO
KpoBoTOKa B (ha3y beicTporo HanonHenus JIXK, HopManbHoe
3HayeHme < 13), TpUKycnuaanbHas peryprutaums oTcyTcTBo-
Bana [6]. 06beM MUTpanbHOW peryprutaumm 34 ma, nnowaab
addexTnBHoro oteepctua peryprutaumm 0,25 cM?, uto co-
OTBETCTBOBAJIO TAXKENION CTENeHW BTOPUYHOW MUTPasbHOIA
peryprutaumm [7]. ®yHkums MK He 6bina HapyweHa. ObHa-
PY}KeHa AMCCUHXPOHUS MEXaHUYECKOr0o ABUXEHUS MUOKapAa
JI¥ ¢ MakcManbHbIM 3anasfbiBaHUEM [BIKEHUS MUOKapa
Ha (OHe NOCTOSHHOM NPaBOXKENYA0YKOBOW CTUMYNIALIMY BHE
30HbI pybL,0BOI TKaHM: B 061aCTV MeXOKeNyA04K0BON nepe-
rOPOJKM, NPEUMYLLECTBEHHO €€ HKHUX OTAENOB, HUXKHEN
CTEHKM, HIKHE-O0KOBOM M NepefHe-DOKOBOW CTEHOK Ha ba-
3aNbHOM U CPefIHHOM YPOBHsIX (puc. 3).

Mpyn nporpamMmmpoBatum NM3IKC — noctosHHas dopma I,
ctumynsaums B pexkume VVIR 100% Bpemenu Ha doHe npueMa
MeTonposniona cykumHata 50 mr/cyt. [luarHoctupoBaHa Xpo-
HWYecKas cepfieyHas HepocTatouHocTb (XCH) ¢ Huskon OB.
Bo BpeMs TecTa 6-MUHYTHOM X0AbObI NaUMeHT npoLuen 417 M,
yTo cooTBeTCTBOBaO Il dhyHKUMOHaNbHOMY Knaccy XCH. BHoBb

® Npogon. crpeiH ® Bpems no nuka

Puc. 3. OueHka anccuHXpoHun Mrokapaa. 0bbscHeHe B TeKCTe
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ONS UCKIOYEHUS CTEHO3WUPOBaHUA KOPOHAPHBIX LUYHTOB
KaK MpU4MHBI 3HAUMMOTO CHUKeHWs OB BbINONHEHa KOpOHa-
poLUyHTOrpadus: Npasblii TUM KOPOHApHOTO KpoBOCHabxe-
HWs; 0bLLMIA CTBON JIEBOW KOpOHapHOi apTepuss — 6e3 cTe-
HO30B; MepPefHAs MEXOKENYL04YKOBas apTepus — OKKJO3uS
Ha rpaHuLe NPOKCMMAbHOM U CPefHel TpeTel, 3anosHseTcs
13 YHKUMOHMPYIOLLLErO LLIYHTA NeBOI BHYTPEHHEN pyAHOI ap-
Tepuy; 1-8 amaroHanbHas BeTBb — OKK/I03MpOBaHa B YCTbe,
3aMosHAETCA PeTporpagHo U3 bacceliHa npaBoit KOpPOHap-
HOW apTepum, LUYHT He BU3yanusupyeTcs; 2-A AuaroHanbHas
BETBb — OKKJIO3MPOBaHa B YCTbe, 3aMosHaeTcs U3 ByHKUMO-
HUpYIOLLEro LUYHTa; orvbarowias BeTBb — 6€3 3HAUUMbIX
CTeH030B; 1-A1 MapruHanbHasi BETBb — YMepPeHHO M3MEHEHa
B MPOKCUMasbHOM TpeTu co cTeHo3oM 70-75%, nepudepus
YL0BNETBOPUTENbHASA, NPY OLEHKE (BYHKLMOHANBHOTO pe3ep-
Ba kpoBoToKa (fractional flow reserve) FFR > 0,8; 2-a map-
rMHanbHas BeTBb — AuaMeTp MeHee 1,5 MM, auddysHo us-
MeHeHa 0T yCTbsl, Nepudepus CKyAHas; npaBas KOpOHapHas
apTepus — 6e3 3HauMMbIX CTEHO30B.

Takum obpa3soM, cBsi3aTh cHxKeHne OB ¢ nporpeccupyto-
LeN NaTosiorvelt KOPOHapHbIX apTepuii He MpefcTaBAsNoch
BO3MOXHbIM. CHimkeHne OB 6bino accoumumpoBaHo ¢ Mexa-
HUYecKoW amnccuHxpoHueid JTHK, passuBLuelica Ha QoHe no-
CTOSIHHOWM 3/1IeKTPOKApAMOCTUMYNALMW BEPXYLUKU NPaBoro
Menynouka M peTporpagHoro pacrnpocTpaHeHUst 3NeKTpu-
yeckoro Bo3byxaeHus K JIXK. Mepexoa naumeHTa Ha nocro-
AHHYt0 dopMy Of1 ¢ noTepein B 3TOM CBA3M MeXaHWYECKOW
CUCTONbI MpefCcepani, KOMMEHCUPOBABLLE UMEBLLME MECTO
HapyLUeHUs AMacToNMYEeCKON (YHKLMK, TaKKe crocobcTBo-
Ban cHuxeHuto ®B. CornacHo HauMoHanbHbLIM U eBPONENCKUM
PeKOMeHaLMAM Mo AuarHocTure 1 nevenmnio XCH naumeHTam
¢ OB JIK < 35%, y KoTopbix Ha QOHE MMMIAHTUPOBAHHOIO
Mo TpaguumMoHHbIM nokasanusaM M3KC co 3HaunTenbHoi fo-
el MPaBOXeNyL04YKOBOW CTUMYNALMM YXYALLAETCS TeueHue
CepAeyHOl HepJoCTaTOYHOCTH, HECMOTPS Ha OMTUMAbHYH
MeJMKaMEHTO3HYID Tepanuio, CriefyeT paccMOTpeTb BO3-
MOXHOCTb «OBHOBNEHMS» UMMNIAHTUPOBAHHOTO YCTPOICTBA
[0 pecuHxpoHusmpytowero [1, 2]. MaumeHty bbina npous-
BegeHa 3aMeHa 13KC Ha cepaeuHoe pecHHXpoHM3MpYLoLee
YCTPOMCTBO € (YHKUMEN KapavoBepcun-gedubpunnaumm
(cardiac resynchronization therapy defibrillator — CRT-D).
OcyLLecTBieHa KOppeKuMs MeUKaMeHTO3HoW Tepanuu. Pa-
MWMpUN 3aMeHeH Ha BasncapTaH + cakybutpun nocne 36 u
nepepbiBa B NpueMe pamunpuna. B cBA3u ¢ MCXOLHOI HU3KOIA
L030/ paMunpuia M CKJIOHHOCTBIO MaLMeHTa K rUnoTeH3um
CTapToBas [03a BaJsicapTaHa+cakybutpun coctaBuna 50 mr
2 p/peHb ¢ nocneaytollen MeneHHON TUTpauuen [o03bl
£0 200 Mr 2 p/peHb. [nMMenupuz, 3aMeHeH Ha aMnarmgosuH
B fo3e 10 mr/cyT. K Tepanuv nobasneH annepeHoH 25 Mr/cyt
C nocneAytoLLen TUTpaument fo3bl Yepe3 Mecal Ao 50 Mr/cyt
MO/, KOHTPOJIEM Kaius M KpeaTMHUHA CbIBOPOTKY KpoBy. [pose-
[EHO onpefieneHre CKopocTH Kiyboukosoi gunbtpaumm (CKO)
no gopmyne CKD-EPI — 46 mn/mMuH/1,73 M%, KoHCTaTMpOBaH
(aKT HanMunsa y NaumneHTa XpoHu4ecKoii bonesHn noyek (XBI)
3 cTagmu. [Ins OLEHKM KOPPEKTHOCTM [03bl puBapoKcabaHa

Tom 2, Ne 1, 2022
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paccuuTaH KmpeHc KpeatiuHa (KK) no dopmyne Kokpod-
Ta—lonTa 6e3 craHpapTM3auMM K NioWagu MOBEPXHOCTM
Tena (MMeHHo 3ta dopMyna mcnonb3oBanach B paHAOMU3M-
POBaHHBIX KJIMHUYECKUX MCCIIE0BaHNSAX CPAaBHEHUA MPAMBIX
nepopanbHbIX aHTUKOarynsHToB ¢ BapdapuHom npu Of) —
55 Mn/MuH. [lo3a puBapokcabaHa ocTaBfieHa MpexHed —
20 Mr/peHb, KoppeKuws 03kl A0 15 Mr/aeHb TpebyeTcs ToNbKo
npu KK 15-49 mn/MuH.

Ha doHe KomnnekcHoi Tepanum XCH, BKtoyatoLLen cep-
[EYHYI0 PECMHXPOHM3MPYIOLLYYI0 Tepanuio, MeAMKaMeHTO3HYH0
KBagpoTepanuio (BancapTaH+cakybutpun, amnarnugnosmx,
ansepeHoH, beTa-aapeHobnoKkaTop) Yepes rod, K CeHTsabpio
2020 ropa, ®B ysenuuunach fo 60%, ymensiumncs UK[0
[0 54 Mi/M?, ynyywMnMch NOKasaTeNn AMacTONMYECKOM
dyHKuMM JIK: cKopocTb aBMMeHWA BOKOBOro CerMeHTa KoJslb-
La MutpanbHoro knanaHa (10 cm/c), cenTanbHoro cermeHTa
(11 cm/c), otHoweHwe E/Em (7,1). He onpenensnack Mu-
TpankHas peryprutaums. Mcyesmm cumntomel XCH. C MoMeHTa
uMnnaHTaumn CRT-D cpabartbiBaHuii KapauoBepTepa-aedu-
BpunnsiTopa He 6binto. [py NporpaMMMpoOBaHUM PECUHXPOHU3M-
pytoLLLEro YCTPOWCTBA € PyHKLMEN KapavoBepcum-aedubpun-
NALMK YCTAHOBJIEHO, YTO AL0/151 BUBEHTPUKYNSPHON CTUMYNALMM
paBHsnacb 90%. 3a nepuop 0T MoMeHTa MMNAaHTaumm CRT-D
[0 Aekabpsa 2020 ropa 3aperncTpupoBaH nLLb OAUH 3MU304,
HeyCTOMYMBOM JKeNy[04KOBOW TaxMKapamm, NpoLOIKaBLLMIA-
€A 3 C M CNOHTaHHO KynupoBasLmica. BecHon 2021 ropa,
B CBSA3M C HU3KMMMU MOKa3aTeNssM1 apTepuabHOro aBreHus
(cHukeHve po 80/60 MM pT. CT.), NaUMEHT NpeKkpaTui npuem
BaJicapTaHa+cakyoutpun. Mpu ouepeaHom 3xoKI obcnenosa-
HWM Nocnie NpeKpaLLeHu s NpreMa BancapTaHa + cakyouTpun
B Aekabpe 2021 roga BbISBNEHO BECCUMNTOMHOE CHUMEHWE
®B no 40%, ysenuderme UK0 no 73 Mn/M2, BHOBb NosiBUNach
MuTpanbHas peryprutaums 1 ctenenu. C naumeHToM npoBee-
Ha becefia 0 Heobx0AMMOCTHM NpUeMa BCeX PeKOMEH0BaHHbIX
npenapaToB ¥ BO30OHOBNEHWM TUTpauMM [03bl BascapTa-
Ha + CaKybuUTpWn Npu CUCTONMYECKOM apTepuarbHOM [aBne-
Hum (CALL) = 100 MM pT. cT. (cornacHo Au3aiHy 1ccriei0BaHus
PARADIGM HF) po onTuManbHoW xopoLo nepeHocumoii [8].
B nepvop, TTpaumMn A03bl BascaTpaHa + cakyouTpun BpeMeH-
Has 0TMEHa npenaparta peKOMEeH0BaHa TONLKO MPK CHKEHWM
CALL < 95 MM pr. cT. ¢ B0306HOBNEHMEM TUTPaLMKM Npu cTabu-
nmu3aumm CALL Ha ypoeHe = 100 MM pT. cT. KpoMe Toro, yBenu-
YeHa [03a MeTOMPOJIoNIa CYKUMHaTa 0 75 Mr C AanbHeiLLel
TUTpaLMeli 1o ONTUMAJbHOM XOPOLLIO NEPEHOCUMON A03bI C Lie-
nbto 6onee ecTKoro KoHTPons AB NpoBeAeHUs U AOCTUKEHUS
KaK MUHUMYM 95% OUBEHTPUKYNAPHOI CTUMYNALMM.

OBCYXAEHWUE

OoHMM U3 BaXKHEWLMX acneKkToB MPOMUNAKTUKKM, pas-
BuTUA W nporpeccupoBaHust XCH y naumeHToB €O CTPYKTYp-
HbIMM 3aboneBaHUsIMM CepALa SBNSETCA CBOEBPEMEHHas
KOppEeKUMs HapyLLeHW puTMa M npoBoauMocTu. B vacTHo-
CTW, KaTeTepHas npouepypa no nosogy ®f pekoMeHayeT-
cA ans yctpaHenus auchyHkumm JIXK npu ©f1 y naumeHToB
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C BbICOKOW BeposATHocTblo cBA3n XCH ¢ Taxuaputmmen, He-
3aBUCKUMO OT Hanuumus uam otcytcTeus cumntoMoB [9, 10].
B onucbiBaeMOM KIMHUYECKOM Clyyae BbINOJIHEHWUE KaTeTep-
HO NpoLe AypbI C LieNblo BOCCTAHOB/IEHUS CYHYCOBOrO pUTMa
Bbino NpobneMaTUyHbIM B CBSA3W C LJIMTESIbHBIM aHaMHE30M
nocTosHHoON opMbl OI1 (0KoN0 7 NET) U BhIpaXKEeHHOW auna-
Taumeit JIN (06wem NN 111 mn, UOMM 54 mn/m2).

Mauventy B 2012 rogy 6bi1 MMNAAHTUPOBAH MO Tpaau-
LMOHHBIM MOKa3aHuaM (Hanuume GuHofanbHoW cnabocTu,
OC/IOXXHEHHOW CWMHKOMasIbHbIMU COCTOAHUAMM) 0ObIYHbIN
ABYXKaMepHblii MOCTOSHHBIA 371eKTPOKApAMOCTUMYAATOP.
Bcnepcteue umeBwen Mecto AB 6nokapbl mokasatesb
NpaBOXeNyA04KOBOI CTUMYNALMM 0Ka3ancsa BbICOKUM. [Npo-
CnexuBanach oT4eT/IBas cBA3b nageHns OB c noctosHHoi
NpaBOXENYLOYKOBOW CTUMYNALUMENR. B cooTBETCTBUM C Ha-
LIMOHaNbHLIMU 1 €BPONEHCKUMU PEKOMEHAALMAMM NaLMEHTY
MpoBefieHa 3aMeHa 06bIYHOr0 CTUMYSIATOPA Ha PECUHXPOHU-
3upytowiee yctporctso [2, 10]. Ha ¢oHe ucxogHoin AB bno-
Kadbl Tepanus MeTomposiofia CyKuuHaToM obecneuuBana
KoHTponb AB npoBefeHns cynpaBeHTPUKYNSAPHBIX UMMYMb-
coB 1 90% buBeHTpUKYNApHYIO cTuMynaumio. B cnyyae, ecrn
He y#aeTcs Me[JMKaMeHTO3HO KOHTponmpoBaTb AB npoBepse-
HWS U CyMMapHas MPOAOCIIKUTENBHOCTL BPEMEHN OUBEHTpHU-
KynspHoii ctuMynsaumm Menblue 90-95%, npuberatot K npo-
Lenype KateTepHon Mogudukaumum AB coepmHenms [10].

CepAaeyHas pecMHXpOHM3MpYIOLLas Tepanus OMKHA Co-
MPOBOXAAThCSA ONTUMANIbHOW Me[MKaMeHTO3HOW Tepanuen.
MaumeHT Ha MOMEHT 0DpaLLeHus B HaLly KIMHUKY umen XCH
[l dyHKUMOHaNbHOrO Knacca ¢ HebnaronpuUsATHLIM NPOrHO30M
B CBSI3M C Pe3KUM CHUxeHneM OB u Hyxpancsa B adpdexTus-
HOM JXM3HecnacatwLlei Tepanuu. B HacToswee BpeMs fABa
HOBbIX Kiacca npenapaToB Hapagdy ¢ B-appeHobnokaTopamu
M aHTaroHUCTaMM MMHEpPaNnoKOPTUKOMULHLIX PeLenTopoB
(AMKP) ycnewwHo ucnonbsytotca ans nedvenust XCH ¢ Hus-
Kon OB. 310, npexpae Bcero, aHrnoTeHsuHa Il peuentopoB
1-ro TMNa u HenpuaMauHa uMHrMbMTopsl (APHW), npencTas-
NeHHble eMHCTBEHHBIM MpenapaToM — BaJicapTaHoM + Ca-
Kybutpun. B paHLOMW3UPOBaHHOM KOHTPONIMPYEMOM peru-
CTPaLMOHHOM KJMHMYecKoM uccnefoBanun PARADIGM HF
L00aB/feHMe K ONTUMAaNbHOW MeAMKAMEHTO3HOM Tepanuu
XCH c Hu3Koii ®B BancaptaHa + cakybuTpun No3BosIM0 CHU-
3UTb OTHOCWUTENbHBIM PUCK AOCTUMEHWUS KOMOWMHMPOBAHHOM
MepBMYHOI KOHEYHOW TOYKM (CMepTb BCeACTBUE CEpAEYHO-
COCYAMCTbIX MPUYMH WAM NepBas rocnuTanusaumsa no npu-
UnHe ceprieyHoi HepoctaToyHocTH) Ha 20% B cpaBHeHUH
€ xopoLuo u3y4eHHbIM npu XCH npenapatom aHananpun [11].
Ha cdoHe Tepanuum BancapTaHoM + CaKybuTpun ctatUcTuue-
CKW 3HAYMMO CHMXANCA OTHOCUTENbHBIA PUCK U OTLEMbHBIX
KOMIMOHEHTOB MEPBUYHOI TOUKM: PUCK CEPLEYHO-COCYANCTOM
cMepTM — Ha 20%, pucK NepBoi rocnuTanM3aumu no npu-
UnHe cepLeyHOM HeaocTaTo4HoCTM — Ha 21%. Kpome Toro,
MOJy4eHo CTaTUCTUYECKW 3HAUMMOe CHKeHWe Ha 16% oT-
HOCMTENIbHOr0 PUCKAa TaKOW BayKHOW BTOPUYHOW KOHEYHOM
TOYKY, KaK CMepTb 0T BCeX MpuunH. OTAENbHOro BHUMaHMs
3aC/y)KMUBAET CTAaTUCTUYECKW 3HAUMMOE CHUXKEHWe Ha 20%
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OTHOCWTENILHOrO pPUCKa BHE3arHoW cepaeyHoi cMeptu [12].
HaKkonneHHbIi onbIT peanbHON KITMHUYECKOI MPaKTUKM MOJ-
TBEPKAAET pe3ynbTaTbl PaHAOMM3MPOBAHHOIO KOHTPOSM-
pyeMoro perucTpaLMoHHOr0 KIIMHWYECKOro MCCnefoBaHus
PARADIGM HF [13-15].

WNHrnbutopbl HaTpUI-TNIOKO3HOTO KOTpaHcnopTepa
2-ro Tvna (MHIJIT2) npencTaBnsAOT BTOPO MHHOBALMOHHbIN
Knacc npenapatos ans nedens XCH ¢ Huskoit ®B. TonbKo
y AByx npepactasuteneit MHITIT2 (ganarnudnosuH 1 aMna-
rAMGN03MH) YCMELLHO 3aBepLUMNCL PaH40MU3MPOBaHHbIE
KOHTPONMpyeMble PeruMcTpaLMoHHble KIMHUYECKWe ucche-
[0BaHWSA, Ha OCHOBaHUM KOTOPbIX 3aperncTpupoBaHo MoKa-
3aHue: neveHne XCH ¢ Huskoi OB He3aBucuMo OT 3THOMO-
rmn (Kak Ha (oHe caxapHoro AuabeTa, TaK M Yy MaLMEeHTOB
6e3 guabera) [16, 17].

B couetaHuun ¢ B-appeHobnokatopamu u AMKP, APHU
u wHIT2 dopmupyioT bonesHb-MoanbULMpYIOLLYI0 KBa-
apoTepanuio [4]. Y Hawero nauueHTa Ha QoHe 6onesHb-
MoanduuMpyloLLel KBaapoTepanun Habnaanock nosHoe
BoccTaHoBneHne ®B v no3uTuBHoe, obpatHoe peMoaenmpo-
BaHWe KaMmep ceppua. lMosutuBHoe peMogenupoBaHue JIK
MPUBENO K UCYE3HOBEHMIO BTOPUYHOI MUTpPabHOM perypru-
Taumu. B paHAOMMU3MPOBAHHOM KIIMHUYECKOM UCCTeL0BaHNM
D.-H. Kang u coaBT. npogeMoHcTpupoBaHa GapMaKonoru-
UecKas KOppeKuus npemapaToM BanicapTaH + CaKybutpun
cTeneHn QYHKUMOHANBHOM MUTPanbHOM peryprutaumu [13].
Wcuye3HoBeHne MUTpPanbHOW peryprutaumm Ha (oHe KOM-
nnekcHon Tepanuu XCH y Hawero nauueHTa noaTBepxaaeT
pe3synbTaTbl uccnefoanusa D.-H. Kang u coasr.

bonesHb-Moauduumpytolas Tepanua cnocobcTBoBa-
Na YMEHbLUEHWID KOJIMYECTBA JKENYA0UKOBbIX HapyLIEHWN
put™Ma. Y naumeHTa ¢ pexkabps 2020 no Hosbpb 2021 ropa
BCTPOEHHble (yHKUMW MoHuTopupoBaHus CRT-D 3aperu-
CTPMpOBaNM Wb OJMH 3MU30A HEYCTOWYMBOMN Kemy[ou-
KoBOM Taxukapauun. B uccneposanmm C. de Diego u coasr.
y naumeHToB, cTpagatowmx XCH ¢ Huskoin ®B 1 umnnaHTMpo-
BaHHbIMW KapanoBepTepamu-aedubpunnaropamu 6e3 dyHK-
LM PECUHXPOHM3aLMN NPU UCXOLHO Y3KOM KoMnnekce QRS
unu CRT/CRT-D npu wmpokoM QRS, Tepanus Bancapta-
HOM + CaKyOUTPUNOM B coueTaHum ¢ B-agpeHobnokaTopamu
n AMKP npuBoamna K CTaTUCTUYECKM 3HAUUMOMY CHUMKe-
HWIO KONMYECTBA HeYCTOMYMBbLIX U YCTOMUMBBIX JKey[04KO-
BbIX TaxWKapaui B CPaBHEHWM C TpaLMLUMOHHOW Tepanueil
WHrMBMUTOPaMM aHrMOTEH3WHMpeBpaLLatoLero pepMeHTa/
aHaroHucTamu peuenTopoB 1-ro TMna K aHruoTeHsuHy I,
f-appeHobnokatopamu n AMKP [14].

Haw cnyyaii npofeMoHCTpUpoBan NO3uTUBHbINA 3hdeKT
bone3Hb-MoanduumpytoLLein KBagpoTepanuu. B To xe Bpe-
MS 0YEeBWAHO, YTO He Yy BCeX naLueHToB, cTpagatowmm XCH
¢ Hu3Koit OB, BO3MOXKHO NpUMeHeHe KBafpoTepanuu, npe-
X[Oe BCEro B CBA3W C TeM, YTO MobouHbIN 3QdeKT B BUAE
TUNOTEH3MM AT BCE YeTbipe Mpenapara, BXOAALMe B ee
coctaB. bonesHb-mMoouduuMpyloLas Tepanus Ans eyeHus
XCH ewwe TpebyeT 0TpaboTKM CXeM M anropuTMOB NpUMEHe-
Hus npenapartos [18].
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06cy»aeHus TpebyeT elLie 0AMH BOMPOC — BOMPOC aHTU-
KoarynsHTHOM Tepanuu 1 Bbibopa KOHKPETHOro npenapara.
B maHHOM cryyae y naumeHTa ¢ nonmMopbuaHoii natonoru-
€W, BKITIoYaloLLen ULLeMMYeCKyto bonesHb cepiLa, pUBapoK-
cabaH oKasancs onTUMaribHbIM NpenapaToM C YHUKaNbHOV
[0Ka3aTeNbHo/ 6as3oi no 3awmte naumeHta ¢ O He ToNb-
KO OT WMHCY/IbTa, HO U OT OCTPbIX KOPOHapHbIX cobbitni [19].
Mpu Ha3HayeHUn aHTUKoarynsHTa naumeHty ¢ XbI cnepyet
TwarensHo MonuTopupoeatb CK®, KK n otpasats npeano-
uTeHWe npenapaty 6e3 HeraTMBHOTO BAMSHMS Ha QYHKUMIO
noyek. bonee bnaronpusTHoe BAMSHWE puBapokcabaHa
Ha YHKLMIO MOYeK Mo CpaBHEHMIO C BaphapnHOM MpOAEMOH-
CTPMPOBaHO KaK B PErUCTPALMOHHBIX PaHLOMU3UPOBaHHbIX
KOHTPOSIMPYEMBIX KIIMHUYECKUX UCCef0BaHMSX, TaK U B UC-
CNef0BaHMSX, BbIMOSHEHHbIX B YCIIOBUSX PEATbHON KIMHU-
YecKoii npaxTuky [20].

BbIBObl

lpefcTaBneHHbIA HaMW  Crlydan WANKCTPUPYET OT-
puLaTeNbHbIA peMofenupyoLLmMin 3GdeKT TpaaULMOHHOI
ANUTENIbHOW MOCTOSIHHOW CTUMYNAUMM BEPXYLUKW MpaBo-
ro JKeny[oyka B COYEeTaHUM C MOCTOSHHOW copmoit @Il

CMUCOK JITEPATYPbI

1. McDonagh TA., Metra M., Adamo M., et al. 2021 ESC Guide-
lines for the diagnosis and treatment of acute and chronic
heart failure // Eur Heart J. 2021. Vol. 42, No. 26. P. 3599-3726.
DOI: 10.1093/eurheartj/ehab368

2. XpoHudecKas cepfieyHas HedocTaTouHOCTb. KMHuYecKkue pexo-
meHpaumm 2020. 183 c. [Internet]. Pexxkum poctyna: https://scardio.
ru/rekomendacii/rekomendacii_rko_close/

3. Lnsaxto E.B. MonekynspHble 1 reHeTMYeCKMe acmeKTbl cep-
[leYHOM HEe[J0CTaTOYHOCTM MpW caxapHoM auabete // BecTHuk
Poccuiickon akagemmn megmumHcknx Hayk. 2012, N° 1. C. 31-37.
DOI: 10.15690/vramn.v67i1.107

4. Vaduganathan M., Claggett B.L,, Jhund P.S, et al. Estimat-
ing lifetime benefits of comprehensive disease-modifying phar-
macological therapies in patients with heart failure with reduced
ejection fraction: a comparative analysis of three randomised
controlled trials // Lancet. 2020. Vol. 396, No. 10244. P. 121-128.
DOI: 10.1016/S0140-6736(20)30748-0

5. Lang RM, Badano L.P., Mor-Avi V., et al. Recommenda-
tions for Cardiac Chamber Quantification by Echocardiogra-
phy in Adults: An Update from the American Society of Echo-
cardiography and the European Assaciation of Cardiovascular
Imaging // J Am Soc Echocardiogr. 2015. Vol. 28, No. 1. P. 1-39.
DOI: 10.1016/j.echo.2014.10.003

6. Nagueh SF., Smiseth 0.A., Appleton C.P., et al. Recommenda-
tions for the Evaluation of Left Ventricular Diastolic Function by
Echocardiography: An Update from the American Society of Echo-
cardiography and the European Association of Cardiovascular Im-

Tom 2, Ne 1, 2022

DOl https://doiorg/10.17816/cardar100504

Cardiac Arrhythmias

y nmaumeHTa ¢ NOCTUH(APKTHbIM Kapauockniepo3oM. Kom-
nnekcHas Tepanua XCH, Broyalowas cepaeyHy) pecuH-
XPOHU3MPYIOLLYIO Tepanuio, MeMKaMeHTO3HY Tepanuio
BaJicapTaHOM + cakybuTpun c TuTpaumed [03bl A0 ONTH-
MarbHbIX MOKa3aTesiel, IMNarnMdIosnHOM, 3NIepeHoHOM,
METOMpOJIoNa CYKLMHATOM M03BOJIMNA OCTAHOBWUTb Mpo-
LLeccbl HeraTMBHOTO PEMOJENMPOBaHUS W BOCCTaHOBUTb
COKpaTUTe/IbHYI0 CMocobHOCTb MUoKapaa. KnuHuyeckuii
C/lyyai MOAYEPKUBAET BAXKHOCTb Npeobpa3oBaHMA Tpaau-
LMOHHOWM MOCTOSIHHOW 3NEKTPOKApPAMOCTUMYNALMN B Cep-
LEYHYI0 PECUHXPOHM3MpYIOLLYI0 Tepanuio npy passutim XCH
c Huskoit OB, a Takke LenecoobpasHoCTb MPOACIIKEHMS
MeJMKaMeHTO3HOW TepanuW nocnie YNyyLeHUs U Aaxe Boc-
cTaHoBneHus ®B. [poaeMoHCTPUPOBaHO HeraTMBHOE BAMS-
HWe Ha OB 0TMeHbI TaKOro BaXKHOTO KOMMOHEHTA KBaApoTe-
panumn Kak cakybutpun+sarncapTaH.

A0NOSIHATESIbHAS! UHOOPMALIUA

KoHdnukT nntepecos. OTcyTcTBYET.

Cornacue 1 aHOHMMHOCTb NauueHTa. [aumeHT gan co-
rnacue Ha aHOHUMHOE MCMOJb30BaHWe U MyBNMKaLMIo CBOUX
MEJMLIMHCKUX AaHHbIX.

aging // J Am Soc Echocardiogr. 2016. Vol. 29, No. 4. P. 277-314.
DOI: 10.1016/j.echo.2016.01.011

7. Hosukos B.W., Houkosa T.H. KnanawHble nopoku cepaua. Mo-
ckBa: ME[Inpecc-mHdopm, 2020. 159 c.

8. McMurray J.J.V., Packer M, Desai AS,, et al. Dual angiotensin
receptor and neprilysin inhibition as an alternative to angiotensin-
converting enzyme inhibition in patients with chronic systolic heart
failure: rationale for and design of the Prospective comparison of
ARNI with ACEI to Determine Impact on Global Mortality and morbid-
ity in Heart Failure trial(PARADIGM-HF) // Eur J Heart Failure. 2013.
Vol. 15, No. 9. P. 1062-1073. DOI: 10.1093/eurjhf/hft052

9. Hindricks G., Potpara T., Dagres N., et al. 2020 ESC Guidelines
for the diagnosis and management of atrial fibrillation developed
in collaboration with the European Association for Cardio-Thoracic
Surgery (EACTS) // Eur Heart J. 2020. Vol. 42, No. 5. P. 373-498.
DOI: 10.1093/eurheartj/ehaab12

10. Glikson M., Nielsen J.C., Kronborg M.B,, et al. 2021 ESC Guidelines
on cardiac pacing and cardiac resynchronization therapy // Eur Heart
J.2021. Vol. 42, No. 5. P. 3427-3520. DOI: 10.1093/eurheartj/ehab364
11. McMurray J.J.V., Packer M., Desai AS,, et al. Angiotensin-nepri-
lysin inhibition versus enalapril in heart failure // N Engl J Med. 2014.
Vol. 371. P. 993-1004. DOI: 10.1056/NEJMoa1409077

12. Desai AS., McMurray J.J.V., Packer M, et al. Effect of the an-
giotensin-receptor-neprilysin inhibitor LCZ696 compared with enala-
pril on mode of death in heart failure patients // Eur Heart J. 2015.
Vol. 36, No. 30. P. 1990-1997. DOI: 10.1093/eurheartj/ehv186
13.Kang D.-H., Park S.--J, Shin S.-H, et al Angioten-
sin Receptor Neprilysin Inhibitor for Functional Mitral Re-




CLINICAL CASES

gurgitation // Circulation. 2019. Vol. 139. P. 1354-1365.
DOI: 10.1161/CIRCULATIONAHA.118.037077

14. De Diego C., Gonzalez-Torres L., Nufiez J M., et al. Effects of
angiotensin-neprilysin inhibition compared to angiotensin inhibi-
tion on ventricular arrhythmias in reduced ejection fraction pa-
tients under continuous remote monitoring of implantable defibril-
lator devices // Heart Rhythm. 2018. Vol. 15, No. 3. P. 395-402.
DOI: 10.1016/j.hrthm.2017.11.012

15. Chexxnukmn B.A., Konouen J1.B., Matiokesny M., n ap. Onbit
CMOMb30BaHMA MpenapaTa CcakybuTpun/BancapTaH y naumeHTa
C INNATaLLMOHHOM KapAMOMMONaTMEN, XPOHUYECKON CepAeYHON He-
[0CTATOYHOCTbIO CO CHVKEHHOW (hpaKumeit BbIbpoca v xenyaodKo-
BbIMW HapyLLeHnamMmn putMa // Cardiac Arrhythmias. 2021. T. 1, Ne 1.
C. 39-48. DOI: 10.17816/cardar65220

16. McMurray J.J.V., Solomon S.D., Inzucchi S.E., et al. Dapa-
gliflozin in Patients with Heart Failure and Reduced Ejec-

REFERENCES

1. McDonagh TA, Metra M, Adamo M, et al. 2021 ESC Guidelines
for the diagnosis and treatment of acute and chronic heart failure.
Eur Heart J. 2021;42(26):3599-3726. DOI: 10.1093/eurheartj/ehab368

2. Khronicheskaya serdechnaya nedostatochnost'. Klinicheskie re-
komendatsii 2020. 183 p. [Internet]. Available from: https://scardio.
ru/rekomendacii/rekomendacii_rko_close/ (In Russ.).

3. Shlyakhto EV. Molecular and genetic aspects of heart failure in
diabetic patients. Annals of the Russian Academy of Medical Sci-
ences. 2012;(1):31-37. (In Russ.). DOI: 10.15690/vramn.v67i1.107

4. Vaduganathan M, Claggett BL, Jhund PS, et al. Estimating life-
time benefits of comprehensive disease-modifying pharmacological
therapies in patients with heart failure with reduced ejection fraction:
a comparative analysis of three randomised controlled trials. Lancet.
2020;396(10244):121-128. DOI: 10.1016/S0140-6736(20)30748-0

5. Lang RM, Badano LP, Mor-Avi V, et al. Recommendations for
Cardiac Chamber Quantification by Echocardiography in Adults: An
Update from the American Society of Echocardiography and the
European Association of Cardiovascular Imaging. J Am Soc Echocar-
diogr. 2015;28(1):1-39. DOI: 10.1016/j.echo.2014.10.003

6. NaguehSF, Smiseth OA, Appleton CP, et al. Recommendations for
the Evaluation of Left Ventricular Diastolic Function by Echocardio-
graphy: An Update from the American Society of Echocardiography
and the European Association of Cardiovascular Imaging. J Am Soc
Echocardiogr. 2016;29(4):277-314. DOI: 10.1016/j.ech0.2016.01.011

7. Novikov VI, Novikova TN. Klapannye poroki serdtsa. Moscow:
MEDpress-inform; 2020. 159 p. (In Russ.).

8. McMurray JJV, Packer M, Desai AS, et al. Dual angiotensin
receptor and neprilysin inhibition as an alternative to angiotensin-
converting enzyme inhibition in patients with chronic systolic heart

Vol. 2 (1) 2022

DOl https://doiorg/10.17816/cardar100504

Cardiac Arrhythmias

tion Fraction // N Engl J Med. 2019. Vol. 381. P. 1995-2008.
DOI: 10.1056/NEJMoa1911303

17. Packer M., Anker S.D., Butler J,, et al. Cardiovascular and Renal
Outcomes with Empagliflozin in Heart Failure // N Engl J Med. 2020.
Vol. 383. P. 1413-1424. DOI: 10.1056/NEJM0a2022190

18. Cotter G., Davison B.A., Mabazaa A, et al. Medical Therapy of
Heart Failure with Reduced Ejection Fraction-A Call for Com-
parative Research // J Clin Med. 2021. Vol. 10, No. 9. P. 1803.
DOI: 10.3390/jcm 10091803

19. Mak K.-H. Coronary and mortality risk of novel oral antithrom-
botic agents: a meta-analysis of large randomised trials // BMJ Open.
2012. Vol. 2, No. 5. ID e001592. DOI: 10.1136/bmjopen-2012-001592
20. HonkoBa T.H. OcobeHHOCTM aHTUKOArynsHTHOM Tepanuu
npu dubpunnauMM Npefcepanin B COYETaHUM C HapyLUEHUEM
dyHKUMM nouek // Kapawonorws. 2021. T. 61, N° 10. C. 81-88.
DOI: 10.18087/cardio.2021.10.n1767

failure: rationale for and design of the Prospective comparison of
ARNI with ACEI to Determine Impact on Global Mortality and mor-
bidity in Heart Failure trial(PARADIGM-HF). Eur J Heart Failure.
2013;15(9):1062-1073. DOI: 10.1093/eurjhf/hft052

9. Hindricks G, Potpara T, Dagres N, et al. 2020 ESC Guidelines
for the diagnosis and management of atrial fibrillation devel-
oped in collaboration with the European Association for Cardio-
Thoracic Surgery (EACTS). Eur Heart J. 2020;42(5):373-498.
DOI: 10.1093/eurheartj/ehaab12

10. Glikson M, Nielsen JC, Kronborg MB, et al. 2021 ESC Guidelines
on cardiac pacing and cardiac resynchronization therapy. Eur Heart J.
2021;42(5):3427-3520. DOI: 10.1093/eurheartj/ehab364

11. McMurray JJV, Packer M, Desai AS, et al. Angiotensin-ne-
prilysin inhibition versus enalapril in heart failure. N Engl J Med.
2014;371:993-1004. DOI: 10.1056/NEJMoa1409077

12. Desai AS, McMurray JJV, Packer M, et al. Effect of the an-
giotensin-receptor-neprilysin inhibitor LCZ696 compared with
enalapril on mode of death in heart failure patients. Eur Heart J.
2015;36(30):1990-1997. DOI: 10.1093/eurheartj/ehv186

13. Kang D-H, Park S-J, Shin S-H, et al. Angiotensin Receptor
Neprilysin Inhibitor for Functional Mitral Regurgitation. Circulation.
2019;139:1354-1365. DOI: 10.1161/CIRCULATIONAHA.118.037077

14. De Diego C, Gonzalez-Torres L, NUfiez JM, et al. Effects of angio-
tensin-neprilysin inhibition compared to angiotensin inhibition on
ventricular arrhythmias in reduced ejection fraction patients under
continuous remote monitoring of implantable defibrillator devices.
Heart Rhythm. 2018;15(3):395-402. DOI: 10.1016/j.hrthm.2017.11.012

15. Snezhitskiy VA, Kalatsei LV, Matyukevich MC, et al. Clinical
Experience of Use of Sacubitril/Valsartan in a Patient with Dilated

39



40

KITMHUHECKWE CITYHAM

Cardiomyopathy, Chronic Heart Failure with Reduced Ejection Frac-
tion and Ventricular Arrhythmias. Cardiac Arrhythmias. 2021;1(1):39—
48. (In Russ.). DOI: 10.17816/cardar65220

16. McMurray JJV, Solomon SD, Inzucchi SE, et al. Dapagliflozin in

Patients with Heart Failure and Reduced Ejection Fraction. N Engl

J Med. 2019;381:1995-2008. DOI: 10.1056/NEJMoa1911303

17. Packer M, Anker SD, Butler J, et al. Cardiovascular and Re-
nal Outcomes with Empagliflozin in Heart Failure. N Engl J Med.
2020:383:1413-1424. DOI: 10.1056/NEJM0a2022190

Ob ABTOPAX

*Tatbsina HukonaeBHa HoBUKOBa, Kaf. Me[l. HayK, AOLEHT;
e-mail: novikova-tn@mail.ru; eLibrary SPIN: 3401-0329; ORCID:
0000-0003-4655-0297;

Bnagumup Uropeeuy HoBukoB, a-p Mef. Hayk, npodeccop;
e-mail: novikov-vi@mail.ru;

eLibrary SPIN: 6909-3377; ORCID: 0000-0002-2493-6300
®atuma U3mannoBHa butakoBa KaHAMAAT MeULIMHCKMX HaYK,
noueHT; e-mail: Fatima.Bitakova@szgmu.ru;

eLibrary SPIN: 8624-7193; ORCID: 0000-0001-6637-8266

Cepreit AHaTonbeBuy CaiiraHoB, [JOKTOP MEAMLIMHCKMX HaYK,
npodeccop; e-mail: sergey.sayganov@szgmu.ru;

eLibrary SPIN: 2174-6400; ORCID: 0000-0001-8325-1937
Bnapgucnaea AnekcaHapoBHa LllepbakoBa, cTyneHTKa;
e-mail: shcher.vl@yandex.ru

* ABTOp, 0TBETCTBEHHBIN 3a nepenucky / Corresponding author

Tom 2, Ne 1, 2022

DOl https://doiorg/10.17816/cardar100504

Cardiac Arrhythmias

18. Cotter G, Davison BA, Mabazaa A, et al. Medical Therapy of Heart
Failure with Reduced Ejection Fraction—A Call for Comparative Re-
search. J Clin Med. 2021;10(9):1803. DOI: 10.3390/jcm 10091803

19. Mak K-H. Coronary and mortality risk of novel oral antithrom-
botic agents: a meta-analysis of large randomised trials. BMJ Open.
2012;2(5):e001592. DOI: 10.1136/bmjopen-2012-001592

20. Novikova TN. Features of anticoagulant therapy of atrial fibril-
lation in combination with impaired renal function. Kardiologiia.
2021;61(10):81-88. (In Russ.). DOI: 10.18087/cardio.2021.10.n1767

AUTHORS INFO

*Tatiana N. Novikova, MD, associate professor;
e-mail: novikova-tn@mail.ru; eLibrary SPIN: 3401-0329;
ORCID: 0000-0003-4655-0297

Vladimir I. Novikov, doctor of medical sciences, professor;
e-mail: novikov-vi@mail.ru; eLibrary SPIN: 6909-3377;
ORCID: 0000-0002-2493-6300

Fatima I. Bitakova, MD, associate professor;
e-mail: Fatima.Bitakova@szgmu.ru; elLibrary SPIN: 8624-7193;
ORCID: 0000-0001-6637-8266

Sergey A. Saiganov, doctor of medical sciences, professor;
e-mail: sergey.sayganov@szgmu.ru; eLibrary SPIN: 2174-6400;
ORCID: 0000-0001-8325-1937

Vladislava A. Shcherbakova, student;

e-mail: shcher.vl@yandex.ru




CLINICAL CASES Vol. 2 (1) 2022 Cardiac Arrhythmias

DOI: https://doi.org/10.17816/cardar101549
YIK 61
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KateTtepHaa abnsauma yctouumMBou MamMonaTu4ecKou
YKeNYA04YKOBOM TaXMKApAUMU U3 BbIXOAHOrO TPpaKTa
NpaBoro XXenyaouka y 6epeMeHHOM JXeHLMHDI

6e3 ucnonb3oBaHUsA peHTreHOCKONUU

10.0. Fosoposa', E.C. Mepiumna?, MN.A. Tiokos®, A.B. AnexHosuy', A.H. Nuwyk!, I.A. FpoMsiko '

1 31 LleHTpanbHbIit BOBHHBIMA KITMHUYECKUiA rocnuTanb uM. A.A. Buuesckoro MO PO, MockoBcKas obnacts, KpacHoropck, Poccus;

2 TopopcKas KnnHuyeckas bonbHuua Ne 1 um. H.M. Muporosa 113 ropoaa Mockeel, Mocksa, Poccus;

% Bonoropckas 06nactHas Knuninueckas bonbHuua, Bonoraa, Poccus;

“ MeINLMHCKII MHCTUTYT HerpepbIBHOTO 06pa3oBaHms, MOCKOBCKUIA roCY1apCTBEHHBIN YHUBEPCUTET MULLEBLIX NPoU3BoaCTB, Mocksa, Poccus

Llen. TpepcTaBneH cnyyad [OMAarHOCTMYECKOrO anroputMa Yy MauMeHTKW C  MapoKCWM3ManbHOW  YCTOMYWBOW
MIMONATUYECKOMN JKENYL0YKOBOW TaxMKapaMel ¢ reMoANHaMUYECKUM KOMMPOMMCCOM, pedpaKTepHoii K aHTUapUTMUYECKOM
Tepanuu, 1 BO3MOXHOCTE! Paano4acToTHoM abnaumm (PHA) 6e3 peHTreHocKonmu B Hanbosee yA3BUMOM NEpBOM TPUMECTpe
bepemeHHOCTH.

Mamepuaner u Memodel. B 2020 rogy B HallieM OTAENEHUM BbINONMHEHO 739 onepauni y HebepeMeHHbIX MaLMEHTOB.
545 BecbMa ycnelwHbIx Hedmoopockonuueckux PHA  no noBogy apuTMMIA NpoBeAeHbl C UCMOJb30BaHWEM 3-X MepHOM
HaBMraLMOHHOM CUCTEMBI, B UX YMCNE 47 NALMEHTOB C MAMONATUYECKUMM JKeNy[04KOBbIMM TaxuKapanam (XKT) us BeixogHoro
oTaena npasoro xenyaouxa (BTIMH).

B Hawy OonbHMUy rocnuTanusvpoBaHa 38-neTHAs keHwmHa Ha 10-11-i Hepmene TpeTbei OGepeMeHHOCTM CO
CTPYKTYPHO HOPMaibHbIM CEpALEM W YCTOWYMBOM PeLMOMBUPYIOLLEN Taxukapauen ¢ wupokumm QRS-KoMnnekcamu,
yacTbiMu Y3 Npu XoNTEpPOBCKOM MOHWTOPUMHIE, C Xanobamu Ha NpecuHKone W OAbILKY. TaxuKapaus bbina pedpakTepHa
K aHTMapuUTMM4YeCcKWM mpenapaTtaM. Hamu npeactaBneH Haw nepBbiid, YCMelHbIA OnbiT Hednopockonuyeckon PYA
YCTOMYMBOW MAMONATUYECKOW TaXUKApAMM C KIMHUYeCKUMM nposenenmamu u3 BT y bepeMeHHOM naumeHTKM.

Pe3ynemamel. Haw cnyyaii roBopuT 0 TOM, YTO METOAMKA MOXKET ObiTb NPUMEHWUMA B TeX PeAKUX CNyyasX, Koraa UMeet
MeCTO apuUTMUSA C reMOAMHAMUYECKMM KOMMPOMMCCOM, pedpaKTepHas K aHTMapMTMUYECKUM NpenapataM, U peHTreHoCKonus
NpOTUBOMOKA3aHa.

Boieode. MNpencTaBneH cyyaii BO3MOXHOMO AMArHOCTUHECKOO afropuTMa Y MaLMEHTKY C NapoKCU3MasbHON YCTOMYMBOM
MIOMONATUYECKON JKEeNy[0YKOBOW TaxMKapamel C reMoaNHaMUYECKUM KOMMPOMMCCOM, pedpaKTepHOi K aHTUapUTMUYecKoi
Tepanuu, W BO3MOXHOCTEW PafMoyacToTHoW abnsumw 6e3 peHTreHockonuu B Haubonee ys3BUMOM MepBOM TpUMECTpe
bepeMeHHoCTW.

KnioueBble cnoBa: 6e30nacHoCTb; KaTeTepHas abnsLmMs apuTMUK; 6epeMeHHOCTb; 3IEKTPO-aHAaTOMUYECKOE KapTUPOBaHME;
HedI00pOCKONMYECKOe KapTUPOBaHMe.
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Catheter ablation of sustained idiopathic right
ventricular outflow tract tachycardia in a pregnant
patient without fluoroscopy
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In 2020, our department has performed 739 operations on nonpregnant patients. Additionally, 545 highly successful
nonfluoroscopic catheter ablation of cardiac arrhythmias were routinely performed using a three-dimensional navigation
system, including 47 patients with idiopathic ventricular tachycardia (VT) from the right ventricular outflow tract (RVOT).

A 38-year-old female patient with a structurally normal heart was admitted to our hospital in 10-11 weeks of her third
pregnancy because she sustained recurrent 166 regular heartbeats per minute, wide QRS-complex tachycardia with left bundle
branch morphology, and frequent premature ventricular contractions on Holter monitoring with complaints of presyncope
and dyspnea. Standard antiarrhythmic drugs failed to control tachycardia. This case report presents our initial successful
experience of the rescue zero-fluoroscopy catheter ablation of sustained poorly tolerated idiopathic RVOT tachycardia in
a pregnant patient. Our result suggests that this technique may be considered in the few rare cases in which drug-resistant,
sustained frequent VT is accompanied by hemodynamic compromise with fluoroscopy contraindication.

AIM: Diagnostic algorithm of idiopathic sustained drug-resistant, poorly tolerated VT and the possibility of radiofrequency
catheter ablation in the most vulnerable first trimester of pregnancy without fluoroscopy were presented in our case report.

Keywords: safety; catheter ablation of arrhythmia; pregnancy; electro-anatomical mapping; non-fluoroscopy imaging.
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INTRODUCTION

Physiological, hemodynamic, hormonal, and metabolic
changes occur during pregnancy [1-2] and may induce
maternal arrhythmia, regardless of any preexisting heart
pathology. Usually, this has a benign prognosis. However,
drug-resistant arrhythmia with hemodynamic compromise
rarely occurs and may require precise management,
considering that maternal and fetal safety should be
paramount. The radiofrequency catheter ablation (RFCA) of
arrhythmia with zero-fluoroscopy is a rescue approach in the
severe tachyarrhythmia treatment in pregnant women, when
it is without other existing alternatives [3].

CASE REPORT

Our department has performed 739 operations on
nonpregnant patients in 2020. Additionally, 545 highly
successful nonfluoroscopic catheter ablation of cardiac
arrhythmias were routinely performed using a three-
dimensional navigation system, including 47 patients
with idiopathic ventricular tachycardia (VT) from the right
ventricular outflow tract (RVOT).

A 38-year-old female patient in 10—11 weeks of her third
pregnancy was admitted to our hospital, due to sustained
recurrent 166 regular heartbeats per minute, wide QRS-
complex tachycardia with left bundle branch block (LBBB)
morphology, and frequent premature ventricular contractions
(PVCs) on Holter monitoring (Fig. 1) with complaints of

T T T
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Fig. 2. MRI without gadolinium-based contrast: regional RV
akinesia, dyskinesia, or dyssynchronous RV contraction were
not determined. The RV was not dilated. The ratio of the RV end-
diastolic volume to BSA was 75 mL/m2. The RV ejection fraction
was not reduced (51%). The results of the cardiac MRI did not
concur with the Padua criteria for diagnostic arrhythmogenic
cardiomyopathy 2020
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Fig. 1 (A). Holter monitoring: sustained 166 regular heartbeats per
minute wide QRS-complex tachycardia with LBBB morphology was
introduced (B). 12-lead ECG: coupled PVCs are shown in all leads

presyncope and dyspnea. She had two uncomplicated vaginal
deliveries and two healthy children.

The patient had been suffering from irregular heartbeats
for 5 years but had never been referred to a cardiologist.
Her condition worsened 3 months ago due to recurrent
presyncope. Her blood pressure was normal and there was
no family history of sudden cardiac death.

A pregnancy termination was scheduled by the local
outpatient obstetrician and physician due to arrhythmia.

A blood and urine analysis did not indicate thyroid and
electrolyte disturbances and the myocardial injury markers
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Fig. 3. Serial images of pace- and electroanatomical and activation
mapping that guided successful RFCA recurrent VT, originating
from the RVOT. (A) Only PVCs with a morphology similar to VT
morphology were recorded during the procedure. Ventricular
preexcitation recorded on Map 1-2 = 35 ms during spontaneous
PVC. (B). Pace-mapping RV. A similar QRS-complex morphology
both during pacing (Panel B) and spontaneous PVC (Panel A) is
shown. Simultaneous intracardiac recordings are presented in
Panels C and D, the earlier ventricular activation was recorded at
the RVOT in the septal area, and a successful RF application at
35 W was conducted in the specific area of interest.
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were not increased. RV morphological PVCs were registered
on 12-lead electrocardiography (ECG) (Fig. 1). However, the
ECG was normal, as well as the echocardiography and cardiac
magnetic resonance imaging (MRI) without gadolinium-based
contrast (Fig. 2).

Standard antiarrhythmic drugs failed to control
tachycardia. Thus, propafenone is advised as a B category
and b-blocker Sotalol as a C category by the United States
Food and Drug Administration [3].

Echocardiogram and cardiac MRI without gadolinium
contrast were notable for preserved left and right ventricular
structure and function. The LBBB morphology with tall R
waves in inferior leads of the wide complex tachycardia and
frequent PVCs was highly suggestive of VT originating from
the outflow tract region. The findings were suggestive of a
benign prognosis; however, its presence during pregnancy
significantly increased the risk of maternal mortality or
severe morbidity following the World Health Organization
classification of cardiovascular maternal risk [3].

A multidisciplinary team approach was used in patient
management. However, not all cardiac arrhythmias can
be conservatively treated in pregnancy. She suffered from
sustained drug-resistant and poorly tolerated VT with a high
risk of recurrence. Therefore, we recommended catheter
ablation of the arrhythmia (RFCA) without fluoroscopic
exposure during the procedure. Informed consent was
obtained after a detailed discussion of procedure risks and
benefits. Antiarrhythmic medications were discontinued for at
least 5 half-lives before the procedure.

The procedure was guided by the nonfluoroscopy
electroanatomical mapping system CARTO 3 SYSTEM
VERSION 6 (Johnson & Johnson Medical Devices), and
intracardiac echocardiography (ICE) imaging was performed
using a Sequoia ultrasound system (Acuson Corporation,
Siemens Medical Solutions USA, Inc.) with an AcuNav
diagnostic ultrasound catheter. A transfemoral approach
was used.

An electrophysiological study was conducted during the
initial stage of the operation to exclude supraventricular
tachycardia (SVT) with a bundle branch block and VT
induction. The arrhythmogenic zone (RVOT, septal part) was
determined by electroanatomical, activating- and pace-
mapping RV (Fig. 3).

A single irrigated RF application at 35 W was conducted
with a Thermocool Smarttouch catheter in the area of
interest. The contact force was >5 g. The ectopy, similar to
the clinical VT, was noted during ablation, and arrhythmia
was suppressed after 60 s.

The operation time was 38 min, and it was performed
with local anesthesia to avoid maternal hypotension and low
placental perfusion. Fetal cardiotocography was used for
intraprocedural fetal monitoring.

Surveillance levels during delivery among women
with arrhythmias were estimated and an action plan was
formulated [3]. The woman in question gave birth to the
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infant by vaginal delivery with epidural anesthesia to full
term. The infant’s condition was fair (bodyweight of 2.420 The
patient was discharged in a stable condition 3 days later. The
postoperative followup at 6 and 12 months did not indicate
any pathological myocardial activity.

DISCUSSION

Herein, we examine the issues relating to pregnancy due
to clinical situation underestimation, antiarrhythmic drug
prescription limitations [3], which would lead to pregnancy
termination, complicated by idiopathic, sustain, recurrent,
drug-resistant, and poorly tolerated VT from the RVOT. Our
initial successful experience of a rescue RFCA of arrhythmia
with zero-fluoroscopy in pregnant women is presented.

The prognosis and treatment strategies of VT substantially
differ, and a correct diagnosis was important. Similar to
other clinicians, we were dealing with a situation of limited
diagnostic capabilities in the first trimester of pregnancy, due
to the potential fetal risk.

MRI without gadolinium-based contrast is advised as lla
(C), indicating whether other noninvasive, diagnostic measures
are insufficient in providing a definitive diagnosis in the latest
European Society of Cardiology (ESC) guidelines [3]. Novel MRI
sequences, as well as endomyocardial biopsy, may assist in
achieving a correct diagnosis [4]. The safety of MRI rendered it
the only applicable method after echocardiography, as a means
of excluding structural heart diseases, such as arrhythmogenic
cardiomyopathy (ACM), sarcoidosis, and other common
cardiomyopathies in this case.

In accordance with the Padua criteria for ACM diagnosis,
our case showed only one minor ECG criterion (sustained
VT of RV outflow configuration, LBBB with inferior axis
[positive QRS in leads II, Ill, and aVF, and negative QRS
in lead aVL]), which was insufficient for any diagnosis.
Therefore, genotyping is indicated to identify a pathogenic
or likely pathogenic mutation in a proband with consistent
phenotypic disease features [5] according to the expert
recommendations for genetic testing in ACM, and genetic
testing was not recommended in patients with only a single
minor criterion.

Idiopathic RVOT was determined as a likely diagnosis in
the case of our patient [5-7]. Idiopathic RVOT is the most
frequent VT type during pregnancy, and antiarrhythmic
drug therapy is the first stage of treatment for acute and
longterm management of this condition to avoid medication
prescription, which could potentially be harmful to the fetus.
Maternal arrhythmia can be transient, well-tolerated during
delivery, and disappear after childbirth [3].

Managing idiopathic sustained VT, in this case, was
a challenge due to its hemodynamic instability and drug
resistance. We could follow the latest ESC guidelines [3] for
the immediate electrical cardioversion for both sustained
unstable and stable VT as | (C) indication if arrhythmia was
not continuously recurrent in this case.
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The ESC recognized catheter ablation with
electroanatomical mapping systems in sustained drug-
refractory and poorly tolerated VT as Il b (C) level of indication
in its latest guidelines. Potential risks to the mother and fetus
from catheter ablation during pregnancy include anesthesia-
related risk, pacing-induced maternal tachycardia, and
radiation exposure [3]. However, this was determined as the
only remaining fundamental solution, considering its ability to
eliminate the arrhythmogenic zone in our event.

Meng-meng Li et al. have reported that ~28 pregnant
patients without structural heart pathology underwent
successful RFCA with zero-fluoroscopy, as their arrhythmia
was drug-resistant and hemodynamically significant. SVT
was determined in 15 cases, PVS in 10, and VT in 3 [8].

Chen et al. have demonstrated 2 cases of successful
zero-fluoroscopy catheter ablation of severe drug-resistant
arrhythmia guided by the Ensite NavX system during
pregnancy, including one healthy woman with PVCs and VT
in the third trimester of pregnancy. They also conducted a
literature review of cases of pregnant women with SVT who
underwent zero-fluoroscopy ablation. All women and fetuses
were in good condition and had an uneventful postoperative
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course after the procedure. Recurrence of arrhythmia and
complications related to the procedure were not reported [9].

Herein, we demonstrated our initial, clinical experience
of rescue RFCA of idiopathic, sustained, recurrent poorly
tolerated VT from RVOT, with zero-fluoroscopy in the most
vulnerable first trimester of pregnancy as a safe and effective
procedure, resulting in the survival of the mother and fetus,
when executed by an experienced operator.

Unfortunately, very few cases of RFCA with zero-
fluoroscopy of sustained poorly tolerated VT in pregnant
women without heart pathology are recorded in the
database, which would enable clinicians to make a risk-
benefit ratio reassessment of this procedure in cases of
pregnancy, complicated by VT. Currently, this technique may
be considered in the few rare cases in which drug-resistant
sustained frequent VT is accompanied by hemodynamic
compromise with fluoroscopy contraindication.
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AMArHocTUKu u BeaeHus. Knunnyeckue cnyvau”.
DOI: 10.17816/cardar71367

B.10. 3umuna’, I.P. Aitpanetan?, 10.H. Mpuwkmn’, C.A. CaiiraHos'

! CeBepo-3anapHbiit rocyAapCTBEHHbIM MeanLMHCKHIA yuBepeuTeT uM. U.W. Meunmkosa, Cankr-Tletep6ypr, Poccus;

2 Topopckas MNokposckas 6onbHua, CankT-eTepbypr, Poccus

Haww aBTopcKuin KonnekTUB cTaTby «I03AHUIM 3NEKTPOAHBIA Cencuc: 0COBEHHOCTU KIIMHUYECKOrO TeYEHWS, ANarHOCTUKM
1 BegeHus. Knunnyeckue cnydan» B coctase 3ummnoid B. 10., Aiipanetsana I'. P., Fpuwwkuna 10. H., Caitranosa C. A. obHapyxwmn
OLMOKY B ONYDAMKOBAHHOM CTaTbe: CyYaiHbIM 00pasoM, B CUiYy TEXHUYECKON OLLMOKYM C HaLlen CTOPOHbI M Be3 Kakoro-nnbo
371010 yMbicna bbinn yTepsiHbl hamMuiuv aBTOPOB, NPUHUMABLLMX HEMOCPEACTBEHHOE Y4acTMe B HAMMCAHWM CTaTbu U BHECLLMX
bonbluoi Briag B paboty. OwwnbKa nponsoLLia No BUHE BCEr0 aBTOPCKOrO KOMJIEKTUBA, HO HE U3MEHSIET CYTU U3NOMEHHbIX
B CTaTbe AaHHbIX, He HapyLUAeT UX BOCMIPUSTUE YATATENSMU UM MHTEPNPETaLMIo.

Halu aBTOpCKMIA KONNEKTUB NOATBEPIKAAET AOCTOBEPHOCTb YKa3aHHbIX B HACTOSILLEM NUCbME CBEAEHUIA 0 COCTaBe aBTOp-
CKOTO KOEKTUBA, U TO, YTO BKIf KaXA0r0 U3 YKa3aHHbIX B HACTOALLEM NMUCbME YNIEHOB aBTOPCKOr0 KOJIEKTUBA A0CTATO-
YeH AN NPU3HAHWUA ero aBTOpPOM B COOTBETCTBUM C peKoMeHaaumamm ICMJE.

KnioyeBble cnoBa: MHGMEKUMOHHBIA 3HOOKAPAMUT; 3MEKTPOAHbLIA Cencuc; WHOEKUMs MMMNAHTUPOBaHHbIX B CepAaLe
yCTpOIACTB; corrigendum.
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3ummHa B0, AipanetsH TP, puwkun HO.H., Caitranos CA. Corrigendum K cTaTbe ‘M03aHMI 3MEKTPOAHbIA CEMCUC: OCOBEHHOCTU KIMHMYe-
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Corrigendum to "Late Electrode Sepsis: Clinical
Features, Diagnostics and Management.
Clinical Cases". DOI: 10.17816/cardar71367

Vera Yu. Zimina', Gevorg R. Airapetian?, Yuri N. Grishkin', Sergey A. Sayganov'

! North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia;

2 Pokrovskaya Hospital of Saint Petersburg, Russia

There is an error occurred in the published article “Late Electrode Sepsis: Clinical Features, Diagnostics and Management.
Clinical Cases” by Vera Yu. Zimina, Gevorg R. Airapetian, Yuri N. Grishkin, Sergey A. Sayganov. Due to a technical error on
author’s part and without any malicious intent, the names of the authors who were directly involved in writing the article and
made a great contribution to the work were lost. The full-text of the article begins with an introduction previously partially in-
cluded in the abstract of this article. The error does not change the essence of the data presented in the article, does not violate
their perception by readers or interpretation.

Authors confirm the accuracy of the information provided in this letter about the composition of the team of authors, and
that the contribution of each member of the authors team indicated in this letter is sufficient to be recognized as an author in
accordance with the recommendations of the ICMJE.

Keywords: infective endocarditis; electrode sepsis; infection of cardiac implantable electronic devices; Corrigendum.
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