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CPABHUTEJIbHA S XAPAKTEPMCTUKA SHIOBACKVYJISIPHOI OKKJIIO3UU
1 TOPAKOCKOITMYECKOM AMITY TALIUU VIIIKA JIEBOT'O ITPEJICEPJIMS V TTAIIMEHTOB
C ®UBPUJIJISLIUEN ITPEJICEPUI
3.3.Xaaumos', C.E.Mamuyp', U.H.Mamuyp', K.A.Ko3bipun?, H.C.boxan', U.H.Cu3oBa'
'@IrBFHY «HUH KomniieKcHbix npoonem cepoeuno-cocyoucmuix zabonesanuil», Poccus, Kemeposo, Cocnoewlii
oynveap, 0. 6; *OI'BY «HMHUI] um. A.B.Buwnesckozon M3 P®, Poccus, Mockea, Bonvwan Cepnyxosckas, 0. 27.

Heanb. CpaBHUTH 2P HeKTHBHOCTH U 6E30M1ACHOCTD YHI0BACKYIISIPHON OKKITIO3UH M TOPAKOCKOITMYECKOH aMITy Talluu
yuika jesoro npencepaus (JIIT) y manuenTos ¢ pudpmnsanuet npencepauii (PIT).

Marepuaa n MeTobl HcciaenoBanus. [IpecTaBIeHO PETPOCHEKTUBHOE OAHOLIGHTPOBOE UCCIIEAOBAaHUE C MPO-
CIIEKTHBHBIM KOMITOHEHTOM: C BKJII0oueHHeM 25 nanneHToB ¢ DI, koTopsiM OblIa pOBE/ieHa TOPAKOCKOIMYECKash aMITy-
tarwms ymka JIIT; mpocniekriBHO 31 manueHTty ObLia MpoBeAEHA SHI0BACKYIsipHas OKKiIro3us yiuka JII1. Bee nanmenTst
TIOATUCAIH I0OPOBOJIbHOE MH(OPMUPOBAHHOE COIVIacHe HAa MEIUIIMHCKOE BMEILATENILCTBO M YUaCTHE B CCIICIOBAHUH.
Kpurepusimu otOopa naueHToB Ha TOPAKOCKOITMUYECKYI0 aMmiyTanuio yika JIIT Obiin HeBO3MOKHOCTD TPOBEACHUSI SH-
JIOBacKYJISIPHOM METOAMKH, OCOOEHHOCTH €T0 aHAaTOMHHU M NOBBILICHHAs! TPAOCKyYISPHOCTD.

Pe3yabrarhl. B rpymnmne nauneHToB ¢ Topakockonuyeckoi amiyrarueit yurka JIIT 010 BeLsiBiIeHO 2 cityyast aM00-
noreHHo# kynbtH yuika JIIT ryounoit 1,6 cm (8%), 3TuM nanueHTam ObUIO PEKOMEHI0BAaHO MPOAOJDKUTH IPUEM aHTH-
KOAryJIssHTHOH Tepanuu. Cpeau NalueHTOB, IePeHECINX TOPAKOCKOMUYEeCKyo aMmimyTanuto yuka JIIT, B mepssie 30 cyTok
T10CJjIe OTepalyy He ObUIO BBISIBICHO OCJIOKHEHHUH, B TOM YHCIIE JIETAIbHOCTH, KPOBOTEUEHHH, Nape3a AnadparMaibHOTo
HEepBa, OCTPOTr0 HApyLIEHUS MO3TOBOTO KPOBOOOpAIIEHHsI, [UIEBPUTA, THEBMOTOPAKca, reMoTopakca. Y 3 IMalueHToB,
MEPEHECIINX DHJOBACKYIIAPHYIO OKKIIFO3UIO yika JIII, Obuin BBISBICHBI TEMAaTOMBI B MECTE IYHKIIMHU MarucTpalbHbBIX
cocynos (9,7%), y 2 nauneHToB ObIIM OOHApyXXEHBbI TPOMOBI Ha OKKJIIOAMPYIOLIEM YCTPOHCTBE 10 pe3ysbTaTaM dpec-
ITUILEBOIHOM dXoKkapauorpaduu (6,5%), uro morpedoBao Ha3HaueHHs BappapuHa y STHX NanueHtoB. Tawke y 2 ma-
UEeHTOB (6,5%) BO BpeMsl IMIUIAHTAILMH OKKIIIOZIEpa B Pe3yJIbTare HEKOPPEKTHOTO JMaMeTpa AMCKa OKKITFOUPYIOIIETO
YCTPOWCTBA 00pa30BaiaCh OCTATOYHAS ITOJIOCTh MEXIY TPEOHEM U OKKITFoIepoM NryOuHo# 0,7 cM. 3HAYMMBIX OTIMYHN
10 YaCTOTE BCEX HETSHKEJIBIX OCIIOKHCHHI B IpyIIiax He oOHapyxeHo, p=0,139. B Teuenue roxa mociieonepannoHHOTO
HaOoieHnst TPOMO0IMOOIMYECKHE OCIIOKHEHHS OTCYTCTBOBAJIN Y OIIEPHUPOBAHHBIX MAIIMEHTOB 00EUX TPYIIIL.

3akurodenne. [Ipu cpaBHEHUH IBYX METOAOB n3osALuy yiika JIIT He BBIABIEHO TAXKEIBIX OCIOKHEHHI, HU B Ie-
PpHUOIIEPALMOHHOM, HU B PAaHHEM WJIM MO3JHEM IOcIeonepalioHHoM nepuoje. I1o yacToTe HeTsKembIX OCI0KHEHUN B
paHHEM IOCIICOIEPAIIMOHHOM MIEPHO/IE 3HAUMMBbIX Pa3/Inuuii He BhIsBICHO. Takum 00pazoM, a3 peKTHBHOCTB 1 Oe3omac-
HOCTb TOPAKOCKOITMUYECKON aMITyTallui U SHI0BACKY/ISIpHON okJutto3uu yuika JIIT conoctaBuMBL.

KaroueBrnle ciioBa: (1)1/[6pI/IJU[ﬂHI/I$I npe,ucep,unizi; YIIKO JIEBOTO IMpeACEpArs; TOPAKOCKOIMNMYCCKAasA aMITyTallisd yIiKa
JICBOT'O MpeACECPpAns; SHAOBACKYIIAPpHAA OKKJIO3UA YIIKaA JICBOTO IMMPpEACEpAns; OCIOKHCHUA
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COMPARATIVE CHARACTERISTICS OF ENDOVASCULAR OCCLUSION AND THORACOSCOPIC
AMPUTATION OF LEFT ATRIAL APPENDAGE IN PATIENTS WITH ATRIAL FIBRILLATION
7.7Z.Khalimov', S.E.Mamchur', LN.Mamchur!, K.A.Kozyrin?, N.S.Bohan', I.N.Sizova'

'TFSBSI “Research Institute for Complex Issues of Cardiovascular Diseases”, Russia, Kemerovo, 6 Sosnovy blvd;
2FSBI “NVRC named after A.V. Vishnevsky” MH RF, Russia, Moscow, 27 Bolshaya Serpukhovskaya str.

Aim. To compare the effectiveness and safety of endovascular occlusion and thoracoscopic amputation of the left
atrial appendage (LAA) in patients with atrial fibrillation (AF).

Methods. We present a retrospective single-center study with a prospective component including 25 patients with
AF who underwent thoracoscopic amputation of the LAA and 31 patients on prospective part who underwent endovascu-
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lar occlusion of the LAA. All patients signed voluntary informed consent for medical intervention and participation in the
study. The criteria for selecting patients for thoracoscopic amputation of the LAA were the impossibility of performing
an endovascular technique, features of its anatomy and increased trabecularity.

Results. In the group of patients with thoracoscopic amputation of the LAA, 2 cases of embologenic stump of the
LAA with a depth of 1.6 cm (8%) were identified; these patients were recommended to continue taking anticoagulant
therapy. Among patients who underwent thoracoscopic amputation, no complications were identified in the first 30 days
after surgery, including mortality, bleeding, phrenic nerve paresis, acute cerebrovascular accident, pleurisy, pneumotho-
rax, hemothorax. In 3 patients who underwent endovascular occlusion of the LAA, hematomas were detected at the site
of puncture of the great vessels (9.7%), in 2 patients thrombus were detected on the occlusion device according to the
results of transesophageal echocardiography (6.5%), which required the prescription of warfarin in these patients. Also, in
2 patients (6.5%) during implantation of the occluder into the LAA, as a result of the incorrect diameter of the disk of the
occluding device, a residual cavity with a depth of 0.7 cm was formed between the ridge and the occluder. No significant
differences in the frequency of non-severe complications were found in the groups, p =0.139. During the year of postop-
erative observation, thromboembolic complications were absent in the operated patients of both groups.

Conclusion. When comparing two methods of LAA isolation, no severe complications were identified, either in the
perioperative or in the early or late postoperative period. There were no significant differences in the incidence of non-se-
vere complications in the early postoperative period. Thus, the effectiveness and safety of thoracoscopic amputation and
endovascular occlusion of the left atrial appendage are comparable.

Key words: atrial fibrillation; the left atrial appendage; thoracoscopic amputation; endovascular occlusion; com-
plications
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3a nociieiHue AecATHIIeTHsT GUOpHILIALIUS npeicep-
quii (OIT) crana onHON U3 BaKHEHITNX TPOOIEM 3/1paBo-
OXpaHEHUsI, a €€ paclpoCTPaHEHHOCTh pacTeT Onaronaps
Oosiee IMIMPOKUM BO3MOXKHOCTSIM JICYHTh XPOHUYECKHE
cep/ieuHbIe M Hecep/leuHble 3a00IeBaHMs, a TaKKe yIyd-
LIEHHBIM BO3MOXKHOCTAM auarHoctupoBars OIT [1, 2].
@II ocraercss Hanbosiee PacIpOCTPAHEHHOH apUTMHEH,
BCTpeYaroIeicst B 00mie momysiiuu B 2% ciry4aes U ac-
COLIMMPOBAHHOM C TIOBBIIEHHBIM PUCKOM TPOMO0IMO0IIH-
yeckux ocnoxuenuit (TO) [1, 3-5]. YeranosneHo, uyro OI1
MPUBOAUT K MATHUKPATHOMY, a 110 HEKOTOPBIM JaHHBIM, K
LIECTUKPAaTHOMY yBenndeHuo pucka TO M MHCynbTa U
JIBYKpDaTHOMY YBEJIMYEHHUIO CMEPTHOCTU CPEIy MallleH-
ToB [6, 7]. YV matmenToB ¢ ®II B 90% ciryuaeB 00pa3yroT-
cst TpoMOBI B ymike jeBoro npeacepaust (YJIIT), crioco6-
HbIC 3MOOJIM3UPOBATh MATUCTPaIbHBIC cocysl [8,9]. VIIIT
MMEET OrPOMHOE KOJIMYECTBO (DYHKIHMH B OpraHusMme, K
KOTOPBIM OTHOCSIT MOAYJISILIMIO CUMIIaTHUECKOTO U Mapa-
CHMITIaTHYECKOI0 TOHYyCa, CO3aHue OajlaHca HaTpuilype-
THUYECKUX TICTITHJIOB, JaBJICHHUS U 00beMa B JIEBOM IpE/l-
CepauH, a TaKKe BKJIAJ B JUACTOIMYECKOE HAIMOJIHEHME
neBoro sxkenynouka [10, 11]. YcTanoBieHo, 4To apXUTeK-
typa YJIII crnoxHasi, ¢ HEOJHOPOAHOM TOJIIMHON CTEHOK,
cocTosiias M3 SHJOKAPAMAIBHBIX M 3MHUKAPAUATBHBIX
BOJIOKOH, PAcCHOJOXKEHHBIX B pa3HOM opueHtanuu [8].
Amnaromuueckue ocooernnoctr YJII, Takue Kak ATUHHAS,

TpyOuaras ¢opmMa W Y3KOC MPEICEPIHO-AYPUKYIIPHOE
COYCThE MPEPACIIONaraeT K CTa3y KpOBU B €r0 MOJIOCTH U
o0pa3oBaHuio TPoMOOB, 0coOcHHO B ycrmoBusx @I1, korna
HE MpoucXoauT 3()(HEKTUBHOTO COKPAICHUS MPEICEPIHiA
u ckopocTh kpoBoToka B YJIIT cHmkaercs [8, 12-14].

NmMenHo u3MeHeHHs] ckopocTd KpoBoroka B YJIIT
U CTPYKTYPHOE PEMOJICIIMPOBAHUE €r0 SHJOTENHs CBs3a-
HBI ¢ noBbIeHHBIM puckoM TO y manuentos ¢ ®IT [8].
TpanumonHo i npodwiaktuku TO mamuentam ¢ OI1
HA3HAYaIOTCsl aHTUKOATYJISIHTBI, OJIHAKO TaKasi Teparus ac-
COIIMMPOBAHA C PUCKOM TeMOPPAaruvyecKuX OCIOKHEHUH,
B YAaCTHOCTH TeMOPPAaruvyecKux HHCYJAbTOB. bonee Toro,
Yy YacTH MalMEeHTOB HEBO3MOXXHO HA3HAUYE€HHWE AHTHKOA-
TYJISIHTOB M3-32 HAJMYUs MPOTUBONOKA3aHUM. YUUTHIBAS
Kiro4deByto poib YJIII B 0Opa3oBaHMU U MUTPALK TPOM-
00B y marmenToB ¢ ®II, xupypruvyeckue win TpaHCKare-
TepHbIe MeTOo/Ibl HcKITtoueHus YJIII craHoBsATCS 1OCTONHOIM
aJbTEPHATUBON aHTHKOATYJISIHTHOW TE€paruy U MO3BOJISIOT
CHU3UTHh PUCKHA TPOMOO30B M IPEHOTBPATUTH KaPIUOIM-
0ONMYCCKUE MIICMHYCCKUE COOBITHS Yy manueHToB ¢ OI1
[12]. Ha ceropHsiuHuil 1eHb CYHIECTBYIOT JIBa OCHOBHBIX
Metoaa Juts uckimoueHus: YJII - Topakockonuueckast am-
nyrauus (TA) u sanoBackynsipHast okkiosus (30).

TA VIJIIT umeet onpeaeneHHble NPEUMYIIECTBA MO
cpaBHeHHIO ¢ DO: BO-NIEPBBIX, MOXKHO M30€KaTh JJOMOIHH-
TEJIBHOIO pUCKa TPOMO03a 0€3 UMILIAHTAIUH HHOPOTHBIX
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MaTepuajoB, BO-BTOPBIX, OTCYTCTBYET SHAOTEIH3AIUS
HMMIUIaHTaTa, 4To He TpeOyeT Ha3HaYeHUs aHTHTPOMOO-
tuueckoi Tepanuu [15]. Hecmotps Ha sto, npu TA VJIIT
CYILIECTBYET PUCK BO3HHUKHOBEHMsI OCTATOYHON MOJOCTHU
(xyneri) YJIII, Hanu4ue KOTOpOoil y nanueHTa nCKIroYaeT
BO3MOXXHOCTh OTMEHBI aHTUKOATYJISIHTHON Tepanuu [15].
IIpu D0 VIIII umeercss pUCK OCTATOYHOTO KPOBOTOKA
BOKpYI MMILJIaHTaTa W TPOoMOOOOpa3oBaHMS Ha CaMOM
YCTpOICTBE, YTO 3HAYMMO BIMAET Ha MporHo3. OmHako
C COBEpILIEHCTBOBAHUEM JaHHONH METOAUKH U UCHOIb30-

Taonuuya 1.

Ouenxa pazmepa yuwika 1e6020 npeocepous (YJIII)

Y nayuenmoe cpynnbol 3H008aCKle}lpH0l2 OKKJIHO3UU MEMOOamu

upecnuuesoonou Ixoxapouozpaguu (411 IxoKT') u
Konmpacmnou anzuozpagpuu (KA)

BaHMEM OKKJIIOJIEPOB HOBOTO IMOKOJIEHHUS CHIKAIOTCS U
pucku naHHbIX ocnoxHenuii [10, 15]. Tlpaktuuecku Bce
paHee MPOBEJCHHBIC HCCIICIOBAHMS OBUIM HAIPaBJICHBI
Ha U3Y4YCHHUE CPaBHCHUS d(P(EKTUBHOCTH TPaJIULIMOHHBIX
(TIpreM aHTUKOArYJISIHTOB) M aJbTepHATUBHBIX (DO min
TA VIII) meronoB npodunaktuku TO y manueHToB ¢
OII, 1 TpaKTUYECKH HET MCCIEJOBaHUHN MO CPABHEHUIO
3¢ (EKTUBHOCTH JIByX XUPYPTUUYCCKUX METOIUK 3aKpbI-
tust YJIII. DT0 U mociayKuiao MoBOAOM JUisl IPOBEICHUS
JIaHHOTO UCCJIEI0BAHMUSL.

Llens uccienoBanus - CpaBHUTH PPEKTHB-
HOCTh W 0€30IIaCHOCTh JHIOBACKYJSPHOW OKKIIO-
3UM U Topakockonuueckoil ammytanuu YJIII y ma-
LUCHTOB ¢ GUOPHILISALUCH PEICePaUi.

MATEPHUAJ U METOJbI
HCCIEJOBAHUA

HccrnenoBanme omo0OpeHO ITOKANBHBIM JTH-

Ne Pazmep VJIII no naHHbBIM Pasmep VJIII no
n/n YIT 3x0oKT, mm nmaaaeiM KA, MM
0° 45° 90° 135° JIKII TIKII
1. 21 19 22 21 22 18
2. 23 23 24 24 26 26
3. 20 16 18 22 24 23
4, 18 17 20 16 20 18
5. 19 19 20 20 17 16
6. 15 14 16 20 19 17
7. 21 19 21 20 19 20
8. 19 19 16 19 22 19
9. 17 16 17 19 23 18
10. 25 22 22 23 25 22
11. 21 17 18 20 20 19
12. 16 20 20 16 19 17
13. 23 18 20 20 23 19
14. 20 23 23 23 21 23
15. 15 14 17 15 16 14
16. 24 19 17 16 22 18
17. 17 15 18 18 19 18
18. 15 13 13 13 15 14
19. 18 17 18 18 19 20
20. 15 16 16 17 20 15
21. 22 19 22 23 23 19
22. 20 20 19 18 21 18
23. 20 20 19 18 21 18
24, 19 17 17 18 17 17
25. 23 25 26 24 24 25
26. 23 20 17 15 21 18
27. 18 16 18 19 18 18
28. 18 17 16 18 19 17
29. 15 16 16 18 20 15
30. 22 20 22 23 23 19
31. 20 20 19 20 20 18

ITpumeuanue: JIKII - neBas xaynanbHas npoexius; [TKII - mpaBas
KpaHHaJIbHAsI IPOEKIUS

YECKUM KOMUTETOM, IpoTokoa Ne§ ot 10.10.2022r.
Bce nanmenTs! mognucany Gopmy HHPOPMUPOBAH-
HOTO COIJIaCHs Ha TIPOBE/ICHHUE ONEPATHBHOIO BMe-
IIaTEIbCTBA U YIACTHE B UCCICAOBAHUH.

[IpencraBneHo peTpoCHEKTHBHOE OHOLEH-
TPOBOE HMCCIIEOBAHHE C MPOCHEKTHBHBIM KOMIIO-
HEHTOM, B KOTOPOE€ BKJIIOUYEHBl 56 MAaLMEHTOB C
@II, y KOTOpHIX OBUTH YCTaHOBICHBI MIPOTHUBOIIO-
Ka3aHUs JUIsI TOCTOSTHHOTO TIPUEMa aHTHKOATYIISTH-
TOB: BBICOKHI PHCK KPOBOTCUCHUH Ha (hOHE MpH-
ema anTtukoarynsatoB (HASBLED > 1 6amna) u
nmremMudecknx coowirnii (CHA DS, VASc y myx-
yuH > | Oamra, y KeHIIuH > 2 6aljioB), a Takxke
KPOBOTEUEHHUS ¥ WHCYJILTHl B aHAMHE3€, U HEBO3-
MO>KHOCTb [IPUEMA AHTUKOArYJISITHTHOHM Tepanuu. Y
25 mammentoB Obuia mpoBeneHa TA VIIII B cBs3u
C HEBO3MOXKHOCTBIO IIPOBEICHUS SHIOBACKYIISIP-
HOW METO/IMKH 110 MIPUYNHE PA3INIHBIX (PAKTOPOB
(aHOMaNMMM aHATOMWUM, TTOBBIMICHHAS TPaOCKyIsIp-
Hocth YJIII mo pesynbraram ypecHnUIIEBOAHON
axokapauorpadun (UI1 IxoKI'), okkiIro3us HIK-
Helt mosoif BeHsl); 31 manueHTy ObliIa BEITIOITHEHA
30 VIIII. Ilepen uMIutaHTanuei OKKIoaepa ma-
LHUEHTaM IpoBoauiachk Buzyanuzauus YJIII meto-
oM YIT OxoKI" u koHTpacTHOW aHTHOTpaduU A
OTIpE/IeNIEHUs] ONTUMAIBHOTO Pa3Mepa OKKIIIOIH-
pyrorero ycrpoiictsa (tadm. 1).

O6neM BeiOOpkH manueHToB ¢ OII, KoTopEIM
npoBoauian D0 u TA VJIII He paccunuThIBaIu, MO-
CKOJIBKY B JINTEpaType OTCYTCTBYIOT JaHHBIE 00
OKM/Ia€MOH 4acTOTe MCXOZOB B ITOJOOHBIX Kare-
ropusxX MalMeHTOB. ['pymnma manueHToB, KOTOPhIM
nposoauiack TA VJIII, npexncrasiena CriomHON
PeTPOCIIEKTUBHOI BBIOOPKOI BCEX ITAalMEHTOB,
npoornepupoBaHHbIX B iepuos ¢ 2018 o 2022 rox.
I'pynma 30 VIIII 6vima chopMupoBaHa METOIOM
ncepnopanaoMuzanuu u3 170 manueHToB, IpO-
omepupoBaHHEIX 3a 2023 ToOm, HAOMIOMaBIIUXCS
MIPOCHEKTHBHO.

B rpynmnax cpaBHEHHs aHAIN3UPOBAIINCH CJIe-
JYIOIINE UCXO/bI: JIETATbHOCTh, KPOBOTEUEHHE, 11a-
pe3 auadparmMaibHOTO HEPBA, OCTPOE HAPYIICHHE
MO3TOBOTO KPOBOOOpAIIEHHS, MIICBPUT, THEBMO- H
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TeMOTOPAKC, FEMaTOMbI B MECTE ITyHKIIUU MarkHCTPalIbHBIX
cocynoB, ambosorennsie Kyasti YJIIT, TpoMOBI Ha OKKITIO-
JqupyromeM ycrpoictse o pesynsraram UIT OxoKT.
Texnuka Topakockonuyeckoi ammyrauuu YJIII
TA VJIII BeimosiHsANach B YCIOBHsIX 0OuIeH aHe-
cre3un. PaznenbHO MHTyOalueid JIErkKuX co3/1aBalics
OJIHOJICTOYHBIM [JbIXAaTEJIbHBIM PEXUM CJIEBA U CIIpaBa
NOTMEepeMEeHHO. TOpaKOCKOMUYEeCKHe MOPThl yCTaHaB-
JUBANUCh B 4, 5 1 6 MexpeOephsx MO JIEBBIM CPEIHCH
MOAMBIIIEYHOH U 3alHEH IIOAMBIIIECYHOM JIMHUAM. Topa-
KOCKOIHSI MPOBOJUIACH B YCIOBUAX IOJOXKHUTEIBHOIO
NaBieHus B ruieBpaibHoi nonoctu (uucyduauus CO,
CKOpOCThbIO moToka 8-10 JI/MHH 0 JAOCTHIKEHHUS BHY-
TpUILIEBpaIbHOTO AaBieHus §8-13 MM pr.cT.). Bo Bpems
TOPAKOCKONUU OCMAaTpUBAJach IUIEBpaJIbHAs IONOCTb
Ha Hajnuuue u3MeHeHuil. Koarymastopom mpoBoauioch
BCKpbITHE nepukapnaa. CrieBa yCcTaHABIMBAJICS CIIMBA-
tenb Endo GIA™, koropeim ammytupoBanu YJIII. s
amnyranuu YJIII y manueHTOB UCHONB30BaIM KACCETHI
nauHoit 60 MM co ckpenkamu BbicoToit 4,2 mMm. [ocne
pesusuu yuHuu amnyrauuu YJIII nposoauiiocs apeHu-
pOBaHueE JIEBOY IJIEBPAIbHOU IIOJIOCTU YEPE3
KOHTPANEPTYPY IS CIIMBAIOLIETO ANapaTa (s
C MOCHEIYIOIMM H3BJIeucHUEM Topakonop- [RE
TOB M yHIMBAHHEM T1OCIEONEPAMOHHBIX paH. [k
MeToauKa peHTITeHIH10BACKYISAPHOI 5 ot
oxkkio3uu YJIII =
Ilox sHAOTpaxeanbHBIM HapKO30M Mpo-
BOJIMJIACh KaTeTepH3als NpaBoi OeapeHHOM
BeHbl. C nomomeio YIT OxoKI' no meronuke
Brockebrough BrImosHsuIack myHKIMs cpesHe-
HIDKHEH 4YacTH MEKIpeICepIHON MePEeropoIKu.
Ha cynep-xecTkoM MpPOBOIHHUKE IPOBOIUI-
Csl JIOCTABJSIOIIUI HHTPONBIOCED U KareTep
Pig-tail W BBINOJHSUIOCH KOHTPACTUPOBAHHE
VJIII. Ha ocHOBaHMH JaHHBIX aHTUOTrpaduH
u YIT OxoKI" mpoBomuics BHIOOpP ONTHMAIIb-
HOro pasMmepa okkionepa. Okkimonep Amulet
(Abbott) mocraemsuicss B YJIII, BBIMONHAIOCH
MOCJEA0BATEIbHOE PACKPBIBAHUE JOIU U IUCKA
oKKJItofiepa. J1osst OKKITIofiepa pacKphIBaIach 3a
orubaroIeii apTepucii, TMCK HE KOMIIPOMETHU-
pOBall MUTPAJbHBIA KjanaH. BelnonHsics no-
JIOKUTENIBHBIA TeCT Ha HaTsbkeHue. JlocraBod-
HOE YCTPOMCTBO OTCOEAMHSIOCH OT OKKIIIOZEPA,
KOHTPOJIMPOBAJIOCh €ro CTaOMIbHOE IOJIOXKe-
HUE U OTCYTCTBHE KPOBOTOKA 4epe3 OKKIIOIED,
Jlajiee UHTPOIBIOCED YAAIISIICS.
Crarncrtuyeckuii anaau3
Crarucruueckas o0paboTKa TPOBOIM-
nack B mporpamme Statistica 12.0 (Statsoft) u
BKJIIOYasia B ce0sl MpecTaBIeHne a0COIOT-
HBIX 3HAaYEHUU U UX J10JICH B IPOLIEHTAX, Me-
nuaH, | u 3 xBapTuns (25 u 75 nponeHTuns) u
UHTEpKBApTUIbHOrO pazMaxa [Me (25;75)]).
Jlnst oneHkM M aHanu3a TOJYYEHHBIX JaH-
HBIX TPUMEHSUINCh HEMapaMeTpU4ecKue
KPUTEpPUU: JIBE€ HE3aBUCHUMBIC TPYIIBI MO
KOJIMYECTBEHHOMY NPHU3HAKY CPaBHUBAJINUCH
¢ noMmompro U-kpurepus MaHHa-YuUTHU.
AHanu3 3HaUMMOCTH DPa3IU4YMil HOMHUHAIb-

ORIGINAL ARTICLES

HBIX NPU3HAKOB MPOBOJUIICS PU MOMOIIN KPUTEPUS XU
kBazapar [Tupcona ¢ monpaskoii Merca. CratucTuuecku
3HAYUMBIMH pPa3JIMuUs CUMTAINCh NPU YPOBHE OIUOKU
nepsoro pojaa menee 0,05.

HOJYYEHHBIE PE3YJIBbTATbI

Ilo Bo3pacTy cpaBHHUBAaeMblC TPYIIBI HE OTIMYA-
JIMCh: MeIMaHa BO3pPacTa MaueHToB B rpymnie ¢ TA cocra-
Brina 59 (52;67) ner, B rpynme marertos ¢ D0 YIIIT - 62
(50,67) roma, p=0,499. I'pymnms! TakKe HE UMENH OTIIMIHN
0 TeHJepHOMY cocTaBy. B rpymme TA ObUIO 6 JKSHIHH
(24%), octanpHBIe ObUTH MYX4JUHHEI - 19 (76%), B rpym-
me D0 VIIII - 9 sxenmuH (29%) un 22 myxunnast (71%),
p=0,673. ITauuents! B rpynne TA YJIII umenu B 14 ciy-
qasx nepcuctupyromyio popmy PII (56%), B 11 caydasx
napokcusManbHyto popmy PIT (44%). B rpynme D0 VIIIT
6bu10 15 ciydaes nepcuctupyromnieid popmsr OIT (48,4%),
6 cimydaeB napoxcusmanbHoi (opmbr DI (19,4%) u 10
cirygaeB noctostHHON (opmbl PIT (32,2%).

B npouecce o6cneoBanns y Bcex NalMEeHTOB 00EMX
rpyni ObUT MOATBEpPXKJEH BhICOKHi puck TO m KpoBoOTe-

X7-2tiAdult

PAT T: 37.0C
TEE T: 38.2C

Puc. 1. Upecnuuwesoonan sxoxapouozpagus nocie mopaxkockonu-
YeCKOUl aMnymayuu yuika 1e6020 npeocepous. Umeemcsa imoono-
2eHHAA KYIbMA YUWKa 1€6020 npedcepous 2nyounoi oonee 1 cm, ee
no10Cmb 6blOCIeHA 08AIOM.

PATT:37.0C
< 0

Puc. 2. Upecnuuiesoonasn xoxapouozpagus nocie IH008ACKYAP-
HOIl OKKNI03UU YUIKA 11€6020 npedcepous. Buzyanusupyemes mpomo
(Kpacuwlit 06at) Ha OKKAIOOUPYIOUIEM YCIMPOlicmee (CUHUIl 08an).
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uenuii: menmana pucka TO CHA, DS -VASc - 4 6anna (3;
5); menuana pucka kposoreueHuit HASBLED - 3 6amna
(3; 5). TpomboaMOONIMUecKkne cOOBITHS B aHAMHE3E, BO3-
HUKIIKE Ha ()OHE IPHeMa aHTHKOATYJISIHTHBIX ITPenaparos,
HaOmronamuck y 10 uenosek (17,8%).

Cpenu nanueHToB, neperecumux TA VIIII, ve 6b1u10
BBISIBJIEHO OCJIO)KHEHMH B TedeHue 30 CyTOK mocie orme-
pauuu, B TOM 4Hcie He ObIJIO BBISBICHO CIIy4aeB JeTalb-
HOTO MCXO/ia, KPOBOTEUEHUH, mape3a auadparMaibHOrO
HepBa, OCTPOro HapyUISHUSI MO3TOBOTO KPOBOOOpAIICHHUS,
IJIEBPUTA, MTHEBMO- U reMoTopakca. [locie nposeneHHON
TA VJIIT gepe3 1,5 mecsina no aanaeiM UIT OxoKTI y 2
nanueHToB (8%) OblIM 0OHApPY)KEHBI OCTaTOYHBIE MOJIO-
ctH - sMOonorennsie KynbT YJIII rmyounoii 1,6 cm (puc.
1). DTuM nanueHTam ObLIIO PEKOMEHJIOBAHO MPOIOJIKUTh
NpUeM aHTHKOAryJIssHTHOH Tepanuu. OcTajbHBIM Mallu-
eHTaM (n=23) B mocieonepanoHHOM Neprojae ObUIN OT-
MEHEHBI aHTHKOATYJISTHTHI.

B rpynmne D0 VJIIT y 3 nanueHToB ObLIM BBISIBIIC-
HBI F€MaTOMBbl B MECT€ MYHKIUU MaruCTPaJbHbBIX COCY-
noB (9,7 %). Y 2 nmanuentoB rpynnsl 0 VYIIIT o6na-
pYXXEHBI TPOMOBI Ha OKKJIIOAMPYIOUIEM YCTPOICTBE MO
pesynsrataM YIT OxoKTI (6,5 %) (puc. 2). Otum 2 nanu-
eHTaM OblJ Ha3Ha4YeH npueM BapdapuHa ¢ IpoBeICHUEM
YIT OxoKT uepes 1,5 mecsna 11 KOHTPOJISA COCTOSHUS
Tpomba. Yepe3 1,5 mecsima tepanun BaphapuHOM Ha
koHTpoabHOUH UIT Dx0oKI' TpomGoTHMueckue macchl Ha
OKKJIIOJTUPYIOIIEM YCTPOHCTBE HE ObLIIN BBISIBJICHBI U aH-
TUKOATYJISIHTHasl Teparusi Obu1a oTMeHeHa. OcTalbHbIM
nanueHTaMm (n=29) B NOCIEONEPALOHHOM MEpUuoje
ObUT OTMEHEH MpPHEM aHTUKOAryJISIHTHOW Tepanuu. Y 2
nanueHToB (6,5%) BO BpeMsl HMIUIAHTALMN OKKJIIOAepa
B YJIII B pe3ynbrare HEKOPPEKTHOrO MOJ00pa qUamMeTpa
JIMCKa OKKIIIOIMPYIOIIEro YCTpOWCTBAa 0Opa3zoBaiach
OCTaro4yHasi MOJIOCTh MEXJy I'peOHEM U OKKIIOIEPOM
rmyousnoit 0,7 cMm (puc. 3).

B rpynme TA VJIIT 610 cyMMapHO 2 OCIIOKHEHHS,
B rpynne D0 VIIIT - 7 ocnoxkHeHU. 3HAUNMBIX OTIMYMH
0 YaCTOTE HETSDKENBIX OCJIOKHEHUI B Ipynnax He oOHa-
pyxeno, p=0,139. B TeueHue roga mociaeonepanuoHHOr0
HaOmonenust TO ¥ IeTaabHOCTh OTCYTCTBOBAJIN y OIIEPH-
POBaHHBIX MAIMEHTOB 00EUX TPYIIL.

Puc. 3. Upecnuuieeo0nasn 3xoxapouozpagpus nocie IH008ACKYnAP-
HOIl OKKII03UU YUIKA 11€6020 npedcepousn. Ocmamounan noiocmo
(cepas cmpenka) mexicoy epednem (CUHUIL 08a1) U OKKII00EPOM
(Kpacublit oean).

OBCYXIAEHHUE IMOJTYYEHHBIX
PE3YJIBTATOB

CornmacHO HalMM pe3ynbTaTraM, INPH CPaBHEHUHU
nByX MeTo0oB u3osauuu YJIIT He BBIABICHO TAKEIBIX OC-
JIO)KHEHUH, CllydaeB TPOMOOIMOOIMUECKIX M JIETAIbHBIX
coOBITHH cpeny manueHToB odeux rpyn. [To yactore He-
TSOKETIBIX OCJIOKHEHHHM B PAaHHEM IOCIEONepariiOHHOM
MepHoJIe 3HAUMMBIX Pa3JIMuuil TaKKe He 0OHAPYKEHO.

BonbIIMHCTBO paHee ONyOIMKOBaHHBIX MaTepHajioB
OCBEIIAaeT BONPOCHI CPAaBHUTEIBHOW OIEHKH 3PdeKTHB-
Hoct DO VIIII M aHTHKOArylIsSHTHON TEpamuM, a TaKxkKe
uccnenosanust dpdexrusnoctu TA VYIIII ornmensHO U B
CpPaBHEHHM C aHTHUKoArynsHTamu. COITIaCHO OIHMM JIaH-
HbIM JtuTeparypsl 0 YIIII npuBOAUT K CHUKEHHUIO YacTo-
ThI TEMOPPArHYECKUX HHCYIBTOB, CEPAECUHO-COCYTUCTON U
00111e# CMEPTHOCTH, a TaKXkKe HEeMPOLEAYPHBIX KPOBOTEUE-
HUI 110 cpaBHEHHMIO ¢ BaphapuHoM [16], cornacHo qpyrum
nmanabM DO VIIIT conmocTaBuMa ¢ aHTHUKOATyJIsIHTaMU 110
MOKa3aTesiM MHCYIIbTA U CMEPTH OT BCeX MPHUMH ¢ Oojee
HU3KUMHU TOKa3aTeNIIMA YacTOThl KpoBoTeueHuut [17, 18].
D¢ dexruBHOCTH M Oe3omnacHocTh TA YJIIT B npodunaktu-
K€ MHCYJIbTa y nauueHToB ¢ OII mpu HeBO3MOXKHOCTH IIPU-
eMa aHTHKOATyJISIHTHOM Tepanuu Takke OblUla yCTaHOBIIe-
Ha [19, 20]. bonee Toro, ycranosieno, uro TA VJIII gaxe
npeBocxoania BapGapuH B OTHOLICHUU MPO(PHUIAKTHKH
WHCYNBTa Y MAUeHTOB ¢ Heknananno OIT [21].

OnHako BOMPOC CPaBHUTEIbHON XapaKTEePUCTHKHU
s dpexruBHOCTH U Oe3omacHocTu TA u DO VYIIII usyyen
MaJo, JaHHOM MmpobieMe MOCBAIICHBl eAMHUYHBIE HCCIIe-
noBanusi. Jian-Long Wang u coaBT. poBenu HcciieoBa-
Hue cpenu 209 mamueHnToB ¢ HeknanaHHoi OII. ABropsl
HaOTIOAMN MAllMEHTOB ¢ MEPBOTO THS MOCJe ONepauy U
OLICHMBAJIM KOHEYHBbIE TOYKU IP(PEKTUBHOCTU (MHCYJBT /
TPaH3UTOpHAsI MIIEMHYECKas araka, CUCTeMHas dMOOJHs
U CMEPTh) ¥ KOHEUHBIC TOUYKH OE30MAaCHOCTH (CITydau Kpo-
BOTEUEHUI) M PErUCTPUPOBATIH TIEPUOTICPALIIOHHBIE OCIIO-
kHeHus. beut caenan BeiBoj, uro TA u DO VYIIIT umeror
OJIMHAKOBYIO 3(P(PEKTUBHOCTH B IPEIOTBPAILIEHUN UHCYJIb-
Ta, ogHako B rpymnre TA YJIIT 6but0 MeHblle ciryyaeB Kpo-
BoTeueHui [15]. Hamwu naHHbIe B OTHOLIEHUHM WHCYIBTA
comnacyrores ¢ AanHbiMu Jian-Long Wang u coaBr., oiHa-
KO 110 HaIllUM pe3yJibTaraM He ObUIO BBISBICHO
pa3IuYMid 10 YaCTOTE KPOBOTEUEHUI IIPU IIPO-
Benenuu TA u D0 VYIIII.

CormacHO  KpymHOMY  MeTa-aHaJH3Y,
npoBeneHHoMy Shijie Zhang, BKJIIOYAIOIIEMY
19 uccnenosanuii u 6onee 1500 marueHTOB,
B KOTOPOM OIICHHMBAJIM MEPBUYHBIE KOHEUHBIE
TOYKH (4acTOTAa BO3HUKHOBEHHS HHCYJIbTa B
TEYeHHe IepruoAa HaONIONEHUSI TPOIOIDKH-
TENBbHOCTHIO HE MeHee 12 MecsleB) U BTOpHY-
Hble KOHEYHbIE TOYKH (YacTOTa YCIEIIHOTO
noniHoro 3akpeitus YJIII ¢ momomrsio 30 wnun
TA u noctnpornenypHas CMEPTHOCTb U OCJIOXK-
HEHMs, a TaK’Ke CMEPTHOCTh OT BCEX MPUYHH
B TEUEHHE NepHoja HaOIIONEHUs TPOIOIDKHU-
TENBHOCTBIO HE MeHee 12 MecdleB), aBTOPbI
He OOHAapyXWJIM HHMKaKUX CYIIECTBEHHBIX
pa3nuYMii 10 CMEPTHOCTH OT MHCYJIBTa U BCEX
MPUYMH Y TAlMEHTOB obeux rpynn nociue 12-
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MecsiyHoro HaOmroneHust [22]. Ilpu cpaBHEHUH JBYX Me-
toquk 3akpbiTusi YJIII, cormacHo HamMM pe3ylibTaram,
TaK)K€ HE BBISIBJICHO Pa3MYHUi MO 4YacTOT€ WHCYIBTOB U
CMEPTHOCTH OT BCEX NMPUYUH. B Hamem uccieoBaHuu He
ObUTO 3a()MKCUPOBAHO HU OJIHOTO CiIydasi MHCYJIbTa U Jie-
TaJBHOCTH OT BCEX MPUYUH B 00CUX IpyIINax.

A.Yoshimoto u coaBT. B CBOEM HCCIICIOBAHUU HE BbI-
SIBUJIM HUKAKUX CYIIECTBEHHBIX PAa3IMYMA MO KOJIUYECTBY
HWHTPAONEPAIIMOHHBIX U TIOCIEONEePAlMOHHBIX KPOBOTEUE-
HUHM WK 4aCTOTE UHTPAONEPAIIMOHHBIX MACCUBHBIX KPOBO-
TEUEHUH, a TakKe MOCIEeONePaiMOHHOTO TPOMO03a KyIbTH
VIIIT mpu 100% ycnermnom 3akpsitun YJIII npu cpaBHEHUM
TA u D0 VJIII. C Touku 3peHUs] OCYIIECTBUMOCTU U 3()-
(beKTHBHOCTH B OTHOIICHUU MPOMOUIAKTHKYA HUHCYIIBTa 002
METO/1a He MMeJTH 3HaYUMBIX OTInunii [23]. M1 He oOHapy-
KWW Pa3InyMii O YacToTe KPOBOTEUECHHUH B MepHONepaliy-
OHHOM TIEPUOJIE U 110 YaCTOTE MHCYIBTOB CPEAU MAllUEHTOB
obeux rpymi. B 2 ciyuasix oOpa3zoBaHus KyibTa mocie TA
VJIIT He OBLIO BBISBICHO HU OJIHOTO Ciiydast TpomMOo3a. [[Ba
citydasi TpoM003a Ha OKKJIFOZIMPYIOIIEM YCTPOUCTBE, 3aHK-
cuposanHnsie B rpymre D0 YJIII, ObuH yCHETHO JTUKBHTU-
pOBaHBI MOCIIE Kypca Tepariy BappapuHOM € HOCIEIyIo-
e OTMEHOH Teparvu aHTUKOAryIsTHTaMU.

L.Raman u cOaBT. BBINOJIHUIN HCCIEAOBAaHUE CpPe-
nu nanuenToB ¢ @I, kotopeim mpoBoamiack TA wiu 30
VIIIT u3-3a HEBO3MOXKHOCTH WJIM OTKa3a MPUHUMATH aH-
TUKOATYJISIHTHYIO Tepamnuio. ABTOpPHI MPOIEMOHCTPUPO-
BaJId OCYHIECTBUMOCTb M COTIOCTAaBUMbIE KIMHHYECKHE
pe3yabpTaThl 00CHX METOIUK Oe3 3HAYUMBIX MEPUIIPOIIC-
JIYPHBIX WJIH TMOCTIPOUEAYPHBIX OCIOKHEHUN. ABTOPHI
yKa3bIBanM Ha Hanuuue y | manuenTa B rpynne TA YIIIT
C THUIEPTPOPHUUECKON KapIUOMHUOINATUCH TMPHU YCIIeNI-
HoM 3akpbiTiu YJIII mpucreHouHnoro tpomba yepes 4
Mecsia HabmoneHus, u y 1 naruenta nocie 90 Tpomo
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Ha OKKJIIOAMPYIOIIEM YCTpPOWCTBE uepe3 6 MecsIleB Ha-
OmroneHus. ABTOPBI OTMEYallM, YTO JaHHBIC IMAIlMEHTHI
BO300HOBWIIM NPHEM aHTHKOATYJISIHTOB C TIOCIEAYIOIINM
koHTposem YIl DOxoKI, mokassiBaromieil pasperieHue
TpoMba B 00oux ciydasx [24]. B HamieM ucclie0BaHUU
Tak)Ke He ObUTO OOHAPYKEHO 3HAYUMBIX OTIHUHUI O CyM-
Me NEepUNPOLEAYPHBIX OCIOXKHEHUI B 00eux rpymnmnax (B
rpymne TA YJIII Ob110o cymMmmapHo 2 citydast 0CI0XKHEHHH,
B rpymme D0 VIIII - 7 ocnoxuenwuit, p=0,139). B Hamem
UCCIIC/IOBAHNH TaKKe ObUTH eTMHUYHBIE CIIy4an TpomOo-
3a, CBsI3aHHBIE ¢ ycTpoiicTBoM B rpynne D0 VIIII (n=2),
KOTOpBbIe uepe3 1,5 mMecsina Tepanuy aHTUKOATrYJISTHTaMU
He ObIITH 0OHApPYIKEHBI.

Takum 00pazoM, MoydeHHbIE HAMU JaHHBIE COIVIa-
CYIOTCS ¢ HEMHOTOYHCIIEHHBIMH, paHee OITyOJIMKOBaHHbI-
MM JIaHHBIMH JIPYTHX aBTOPOB M YKa3bIBAIOT HA OTCYTCTBHE
3HAYMMBIX pa3inyuii Mo 3(pGHeKTUBHOCTH U OE30MaCHOCTH
Mexay TA u 30 VIIII. OTtcyTcTBHE pa3auyuil Mo 4acToTe
JIETIbHOCTH, WHCYJIBTOB M KOJMYECTBA HETSIKEIBIX Ie-
PHITPOLIEAYPHBIX OCIOKHEHUI B CPaBHUBAEMBIX TPYIIIax
JTOKa3bIBacT, 4To IPPEKTUBHOCTh U Oe30macHOCTh TA U
D0 VII conocraBumbl. Takum oOpazom, 00e METOAMKH
3akpbIThst YJIIT conocTaBUMBI M MOTYT OBITH PEKOMEH/10-
BaHbI B KQYECTBE aJIbTEPHATUBBI AaHTUKOATYJISTHTHOW Tepa-
ITUH TTAeHTaM ¢ pa3tndHbiMu hopmamu @I it npodu-
JIAKTUKHU KapJHO3MOOINUECKUX OCIOKHEHHH.

3AKJTIOYEHHUE

ITo >¢hdexTuBHOCTH T OE30MMACHOCTH TOPAKOCKOIIN-
yecKas aMIlyTauusi U SHAOBACKyJsipHas okkimro3us YJIII
CONOCTAaBUMBI U SIBJISIFOTCS JOCTOMHOW aJIbTEPHATUBOM J1JIs
POQHUIAKTUKHE KapIH0IMOOINIECKNX OCIOXKHEHUN y Ta-
1eHToB ¢ @IT 1 HEBO3MOXKHOCTBIO MIIM IPOTHBOIIOKA3a-
HUSIMU JUTSL TEPAITHH aHTUKOATYJITHTAMH.
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KJIMHUYECKAS DOPEKTUBHOCTH U BE3OITACHOCTD PAJJMOYACTOTHOM ABJIALIMU
C IPUMEHEHMEM BBICOKOM MOIIITHOCTH B JIEUEHHUH TAITUEHTOB C ®UBPUJIISIUEN
[IPEJCEPIUIA
A.Dae3!, H.B.Cadounos?*, A.I.®@aiioymesuu’, A.C.Crexiior’, A.®.Pap3yTaunos?

I@r4A0Y BO «Poccuiickuit ynusepcumem opysucovl napooos umenu Ilampuca Jlymymonry», Poccus, Mockea,
Bprocos nep., 0. 21; *I'opoockasn knunuueckas oonvnuya Nel um. H.H.ITupozosa, Poccus, Mockea,
Jenunckuii np-m., 0. 8; *Poccuiickuil 2epoHmoniocuyecKuil Hay4HO-KAUHUYECKULL UeHMD
PHUMY um. H.H.Ilupozoea, Poccusa, Mockea, yn. 1-a Jleonosa, 0. 16.

Heanb. OneHuTh KIMHUUECKYIO 3()(HEeKTHBHOCT U 0€3011acHOCTD paarodacToTHoW abnammn (PYA) Beicokoi Mol-
HOCTH C MPUMEHEHHEeM UHJeKkca abnammu (MA).

MarepuaJy u MeToasI ucciaenoanusi. Y 185 nanuenros nposegeHa PYA ycrbes serounsix Bet (JIB). [TamuenTs: Obum
paHIoMU3MpoBaHsI B 2 rpymiisl. Kaxkas rpymmna Obuta paszeneHa Ha JiBe MoArpymisl. B mepBoii rpyme (n=95) npoBoauiack
n3ossinus steroynsix BeH (MJIB) ¢ monocthio 50 Br, a Bo Bropoii rpymnme (n=90) ¢ momnocTbio 45 Bt. B nmoxrpynmax la n
1la 3nauenus A cocrassut 400-450 mpon3BoNbHBIX euHUI (T1.€.) Ha 3aaHe crenke u 500-550 m.e. Ha nepemHel creHke. B
nonrpynmnax 16 u 116 3nauenus MA cocrapisut ot 400-450 m.e. Ha 3aaHel crenke u ot 450 - 500 1.e. Ha iepeaHel CTeHKe.

Pesyabratbl. Dddexruaocts UJIB cocraBmia 100%. M3omnsmus ¢ mepBoro pasa B noarpynnax I (a, 6) u Il (a, 6)
cocraBuna 53/55 (96,36%), 37/40 (92,5%), 46/50 (92%), 36/40 (90,5%) (p >0,05). B Teduenue 6 Mecsuer peuuaus Qu-
OpwLIsIIMY Tipeacepauil Bo3HuK B noarpymmax I (a, 0) u Il (a, 6) y 5/55 (9,0%), 4/40 (10%), 6/50 (12%) u 5/40 (12,5%)
ciydaeB (p >0,05). CyliecTBeHHBIX MHTPAOICPAIIMOHHBIX OCJIOKHCHHUI He HaOirofanoch. OOIiee Bpems HMpPOILETYPhI
cocraBmwio 55+10 mun, 50+£8 mun, 60+£10 mMuH, 56+9 MuH, cooTBeTcTBEeHHO (p> 0,05).

3akmouenne. PUA BbICOKOI MOIIHOCTH y TANMEHTOB ¢ GUOpHUIIIue npencepauit 3hHEeKTHBHO B KPATKOCPOY-
HOM NepCHeKTUBE CHUXKAET BpeMs MPOLEAYPhl U HE YBEJIMYUBACT YAaCTOTY HHTPAOIIEPALIMOHHBIX OCIOKHEHUH.

KaroueBrble ciioBa: (I)I/I6pI/IJ'IJ'I$IHI/Iﬂ npez[cepzmﬁ; BBICOKAsA MOIIHOCTB,; KaTCTCpHAas a6na111/m; UHACKC a6na111/11/1; n30-
JIAUA JICTOYHBIX BCH; BPEMA NPOLICAYPHI

KondankT HHTEpEcOoB: OTCYTCTBYET.

®duHAHCHPOBaHMe: OTCYTCTBYET.

Pyxomuce nmosmydena: 11.12.2023 UcnpasinenHast Bepcusi nmoiay4dena: 07.03.2024 Ilpunsita k my6aukamun: 10.05.2024
OtBercTBeHHBI 3a mepenncky: Pac3 AdcyH, E-mail: afsoonfayez@gmail.com

A.®ae3 - ORCID ID 0000-0003-1540-1192, H.B.Cadonos - ORCID ID 0000-0003-3485-3936, A.I.®aiibyimeBuy -
ORCID ID 0000-0001-7998-3051, A.C.Creknos - ORCID ID 0000-0001-7687-3201, A.®.®ap3ytaunos - ORCID ID
0000-0002-7439-8280

Jas mutupoBanusi: ®ae3 A, Caponos HB, daiidymesuu AL, CrexinoB AC, ®ap3ytaunos AD®. Kinunnueckas sdek-
TUBHOCTB U 0€30MaCHOCTh PAIMOYACTOTHOM abJaliy ¢ IPUMCHEHUEM BBICOKON MOIIIHOCTH B JICYCHUHU TIAIIUCHTOB C (H-
opwsiiedt npencepauit. Becmuux apummonoeuu. 2024;31(3): 12-18. https://doi.org/10.35336/VA-1310.

CLINICAL EFFICIENCY AND SAFETY OF HIGH-POWER SHORT-DURATION RADIOFREQUENCY
ABLATION IN TREATMENT OF PATIENTS WITH ATRIAL FIBRILLATION
A.Fayez'?, N.V.Safonov 3, A.S.Steklov?, A.G.Faybushevich', A.F.Farzutdinov?
'FSAEI HE “Peoples’ Friendship, University of Russia”, Russia, Moscow, 21 Bryusov lane; *City Clinical Hospital
No. 1 named after N.I.Pirogov, Russia, Moscow, 8 Leninsky ave; *Russian Gerontological Scientific and Clinical
Center, Pirogov Russian National Research Medical University, Russia, Moscow, 16 1*' Leonov str.

Aim. Evaluation of the clinical efficacy and safety of a high-power short-duration (HPSD) strategy for ablation
index (Al) - guided pulmonary vein isolation (PVI) using different power settings.

Methods. 185 patients were scheduled for Al guided ablation. Patients were randomized into 2 groups and every
group was divided into two subgroups. First group (n=95) PVI was performed with SOW. Second group (n=90) with 45
W. In Ia and ITa Al was 400-450 au (arbitrary unit) in posterior wall and 500-550 au. in the anterior wall. In Ib and IIb Al
was 400-450 au in posterior wall and 450-500 au in the anterior wall.

Results. Efficacy of the PVI was 100% in all patients. Within 6 months, atrial fibrillation recurred in Ia, Ib, Ila and
IIb subgroups were 5/55 (9.0%), 4/40 (10%), 6/50 (12%) u 5/40 (12.5%) p>0,05. First-pass PVI in Ia, Ib, Ila and IIb
subgroups were 53/55 (96.36%), 37/40 (92.5%), 46/50 (92%), 36/40 (90.5%) (p>0,05). There was no significant intra
operative complications. The total procedure time was 55+10 min, 50+8 min, 60£10 min, 56£9 min (p>0.05).
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Conclusions. HPSD ablation in patients with atrial fibrillation significantly reduces the procedure time, does not
increase the incidence of intraoperative complications and is effective in the short term results.

Key words: atrial fibrillation; ablation index; high power short duration; catheter ablation; ablation index; pulmo-
nary vein isolation; procedure time
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Oubpmusiuust npencepauii (PI1) sBnsercs Hanbo-
Jiee pacpocTpaHeHHbIM BUIOM aputMud [ 1]. Yacrtora OII
B 0011ei nomyssiuu coctapisier 1-2%, 1 oHa yBennurBa-
etcs ¢ BozpactoM oT 0,5% B Bozpacte 40-50 et no 5-15%
y auil B Bo3pacte 80 et [2]. CornacHO TEKyIIUM pPeKo-
MEH/IAIUSIM TI0 KaTetepHoit abnaruu (KA) y maiueHToB ¢
@TI, uzonsiuus nerounsix BeH (MJIB) siBisieTcst «30510ThIM
cTaHaapTom» 9Toi npouenyps [1]. Hecmotps Ha goctu-
xenus KA, y 20-45% nanuentoB Bo3Hukaet penuaus OI1
[3]. CornacHo uccnenopannio K.Wasmer et al. 6b110 1M0-
Ka3aHO, 4TO B XOfi€ TIOBTOPHBIX OIepaluii Mo MOBOAY pe-
muauBa OI1 y GosbIIMHCTBA MAIMEHTOB OBUIO BBISBIEHO
BOCCTAHOBJICHHE NTPOBEACHUS MUHUMYM B ofHoI JIB. Oc-
HOBHOH MPUYMHOMN PELUANBOB SBISIETCS BOCCTAHOBIICHUE
MIPOBE/ICHUS, BBI3BAHHOE HEJIOCTATOUHBIM TOBPEKACHUEM
(HeTpaHCcMypaiibHBIM, TpepbIBHBIM) [4]. Bbuto npencras-

Xapakmepucmmca nayuenmoe

JICHO MHOXKECTBO IOAXOJO0B ISl YIy4YLIEHHUs pe3ysbTa-
TOB XUpyprudeckoro jeueHus PII, Takux Kak MPOTOKOJ
CLOSE [5] u Unaexc admamuu (UA) [6].

[Iporokon CLOSE mnpencrasnser cobol momxon,
HanpasieHHbI Ha WJIB ToueHHBIM HempepbIBHBIM (pac-
CTOSIHUE MEXJY TOukamMu <6 MM) paguodactoTHbM (PY)
BO3JICHCTBHEM C JIOCTHI)KCHUEM 1IE€JIEBbIX 3HAYCHUH MHIICK-
ca abmanuu >400 POU3BOIBHBIX €UHMI] (11.€.) TIO 3a(HeH
crenke u >500 m.e. mo mepenHeit crenke. A - mapkep
KaueCTBEHHOTO a0JIallMOHHOTO TOBPEXKICHUS, 00eCIIeun-
BAIOILMI BU3YyaJIbHOE MPE/ICTABICHHE 30HBI IIOPAKSHNUS Ha
OCHOBE MHTErpallly MapamMeTpOB MOIIHOCTH, CHJIbI KOH-
TakTa ¥ BpeMeHH, 1 oToOpaxaercs Ha cucteMe CARTO®
3 (Biosense Webster, USA). Bo Bpems PU Bo3neticTBus
AJIEKTPOMArHUTHAsI SHEPTusi peoldpasyeTcs B TEIIOBYIO
SHEPrHI0, YTO MPUBOAMT K MOBpeXJIeHHIo TkaHel. [Ipo-
LIeCC HarpeBaHUsl TKaHU HPOUCXOIUT B
TeyeHue AByX (pa3: pe3UCTUBHOE Harpe-
BaHHE, BO3JEHCTBYIOIEEC Ha MOBEPX-

Taobnuuya 1.

I rpynma 50 Bt (n=95) | Il rpynma 45 Bt (n=90) HOCTHBIE TKaHH (1-2 MM), 1 KOHTYKTHB-

a (n=55) 6 (n=40) a (n=50) 6 (n=40) HOE HarpeBaHue, BO BPEMsl KOTOPOTO

Bospact, niet 62,6+7.8 | 62,45+9.8 | 63,5£10,1 | 63,1=7,44 | 1SWI0 MCPCAACTCA OT HOBCPXHOCTEH
TKaHEH K MOJIe)KAIUM TKaHsIM [7].

Kenunst, n (%) 34 (61,81) | 25(62,5) 27 (54) 22 (55) TIpu XOpoLLEM KOHTAKTE KaTeTepa

Myskuussl, n (%) 21(38,18) | 15(37.5) 23 (46) 18 (45) ¢ sHI0KapaoM (25%) toabko 9% Mori-

AT, n (%) 32 (58,18) | 21(52,5) 31 (58) 23 (57,5) HOCTH ?_‘Ib‘beKTHBHO Hepeaacres 3Hﬂ30(;
5 kapay. Hampumep, npu MormHocTH

Ancmumunemus, n (%) | 10 (18,18) 20) 74 3 (75 Bt u ontumankHOM KOHTakTe (25%) C

UMT> 25, n (%) 53 (96,36) | 39 (97,5) 48 (96) 39 (97,5) SHIOKapaOM JHIIb 2,7 BT nepexoaut B

Kypenue, n (%) 37(67,27) | 26 (65) 33 (66) 24 (60) SHAOKApINAIBHYIO TKaHb. [Ipu nmpume-

CJI, n (%) 6 (10,09) 3(7,5) 5(10) 5(12,5) HEHUU M06H1HOCTI/I 30 Bt B Teuenne 30

o CEeKyH/1 001Iasi SHeprus, nepegaBacmas

UBC, n (%) 10018,18) | 7(17.5) 9 (18) 8 20) coctasisgeT 900 /x, mpu 3TOM TOIBKO

Uncyner / THA, n (%) 1(1,8) 0 0 0 90 I nmocTuraer SHAOKapAa. AHamo-

T'unotupeos, n (%) 14 (25.45) | 9(22,5) 10 (20) 7 (17,5) ru4Ho, ipu 50 BT B Teuenue 10 cexyny

Tuneprupeos, n (%) 3(5,45) 1(2,5) 2(4) 0 SHJIOKApy TepefaeTcs Tonbko 45 Jhx

PIIDK, n (%) 1(1.8) 0 0 0 sHepruu. Ilpu paboTe ¢ MOIIHOCTHIO

10 Bt Temmeparypa kareTepa IOBBI-

CHA_DS,-VASc 4,13+1,25 | 3,63+1,19 | 4+ 1,51 | 3,75+1,28 maercs Ha 13 °C, Ce/IOBATENBHO, MPH

IIpumeuanue: AT - aprepuansnas runeprensus; UMT - unjgexc maccel Tena;
CJ1 - caxapusiii quadet; UBC - nmemuueckast 6osne3us cepaua; TUA - Tpanzu-
TopHas umemuyeckas araka; P - pak mmroBuaHOM! skene3bl

30 Bt remneparypa gocturaer 39 °C, a
npu 50 Bt — 65 °C. JIns obpa3oBanus
HEoOpaTHMOTro TOBPEXICHUS HE00XO-
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numa temneparypa Boiie 50°C [8]. B xone cranmapTHbIX
npouenyp PY abmaruu (PYA) ¢ HacTpolikaMu MOITHOCTH
ot 20 no 45 Bt u npoxpomkutensHocThio 0T 20 10 60 ce-
KyHJI 00pa30BaHHE TOYCK abjaluu B OCHOBHOM MPOUCXO-
JTIT BO BpeMsl (pa3bl KOHITYKTHUBHOTO HArPEBaHUSI.

AOmanusi BEICOKOH MOIHOCTH - TOAXOJ, KOTOPBIH
cokpaimaeT a3y KOHIYKTHBHOTO HATPCBAHUS, YBCIHYH-
Basl IIPHU 3TOM (pa3y PEe3UCTHBHOTO HArpeBaHUs. JTO MPH-
BOIIUT K PACHIMPCHUIO TUAMETPa MOBPEKIICHHS, BHI3BIBAS
(hopMEpoBaHUEC HEOOPATUMBIX MMOBPEXKICHUA B MUOKAp/IE
MpeacepaAuil ¢ YMEHbIICHUEM PUCKA MOBPEKIACHUS OKPY-
JKAIOUIUX CTPYKTYp, TaKMX Kak TEIJIOBOE TOBPEXKICHUE
nuiesoza [9].

Crparerust abnaiuu BICOKOM MOITHOCTH ObLIa pas-
paboTraHa sl MPEOOTCHHSI OTPAHUYECHUN TPaTUIIUOHHO-
ro noaxona PYA. Onnako Majo U3BeCTHO 0 O€30I1acCHOCTH
1 3G PEKTUBHOCTH ITOrO Moaxo/a. Takke BOIMPOC TOMCKa
ONTUMAJILHOTO METO/Ia MHTEPBEHIIMOHHOTO JeueHust OIT u
BbIOOp ontuManbHOW PY sneprum s msonsinun JIB Bee
elle HYXXJaeTcs B MOATBEPKACHUU. DTO SBISETCS OCHOB-
HOM 3a7a4eil Hallero ucciae10BaHusl.

Llens uccnenoBaHust - OLEHHUTH (-
(eKTUBHOCTh U 0€30MACHOCTh H3OJISIIIUN
YCTBEB JICTOYHBIX BEH C MPUMCHCHUEM UH-

ORIGINAL ARTICLES

pyprudeckoil KOppeKIuH, OCTpble WH(EKIHOHHbIE 3200-
JIeBaHMs, Cep/ieuHas HeJOCTAaTOYHOCTh TSDKEJIOH CTENeHN
(NYHA 1V) win ®B <35%, MHCYABT B TEYEHUSI MOCIE-
HUX 3 MECSIIEB.

Cpennuii Bo3pacT manueHToB B noarpynmnax I (a, 0)
u II (a, 6) cocTaBui COOTBETCTBeHHO 62,6+7,8, 62,45+9.8,
63,45+10,1, 63,09+7,44 ner. Bce manueHTsl MpUHUMATH
anTuKoaryisiHTel. [lapokcusmansnas popma @I Obuia -
arHocruposana y 72,72% (n=40), 70% (n=28), 74% (n=37)
n 80% (n=32) manueHToB COOTBETCTBEHHO B MOArpynmnax [
(a, 6) u 11 (a, 6). [Tepcuctupyromas popma DII -y 27,27%
(n=15), 30% (n=12), 26% (n=13) u 20% (n=8) marmeHTOoB.
[lIxana CHA,DS_-VASc B moarpymmax I (a, 6) u II (a, 6)
cocraBuna 4,13+1,25, 3,63+1,19, 4+1,51 u 3,75£1,28 xa-
PaKTEepUCTHUKY NAllIEHTOB MPEACTABIEHbI B Ta0I. 1.

Juamerp sieBoro npencepiusi B MpOSKIMN JUTHHHON
ocu B noarpymnmax I (a, 6) u Il (a, 6) cocraBun B cpenHeM
40+3,5 MM, 40+4,9 MM, 39,343,9 mm u 4143 mm. Opakuus
BBIOpOCa JICBOTO KeIymodka coctaBmia 59+9%, 55+10%,
58+8,5% u 5549,5% B momarpymmax I (a, 6) u II (a, 0).
MopdodyHKIIHOHATIBHBIE XaPAKTEPUCTUKH AallMeHTOB

Taonuuya 2.

Mopgogynkyuonanvhas xapaxmepucmuka nayueHmos

Jekca abnanuu u MouHoctH 50 Bt 1 45 BT.
I rpynma 50 Bt (n=95) | Il rpynma 45 Bt (n=90)
MATEPUA.I U METOABI a(n=55) | 6(n=40) | a(n=50) | 6 (n=40)
HUCCJEJOBAHUS
Pazmep JIIT, Mmm 40+£3,5 43£9,5 39,3+3,9 42+10
yenue 2021-2023 ronoB B pamMKax MHOIO- ” );( 44201 4i1’ 7 i1,1
IEHTPOBOI0 PETPOCICKTUBHOIO CJICIIOrO CO JDK, vm 34,449, 3 0 35,248,3 35
panomusupoBansoro uccnenopanus. B | KIO JDK, Mm 80,3+12,1 90+9 89,3+11,2 98+8,5
uccieoBannn yqactposaiu 185 manueH- | Pasmep I1I1, MM 30+6 33+9,1 32+7 32+10
TOB, KOTOPEIC OLLIM pasfiencHbl Ha 2 Y- [yony (wym?) | 423+11,1 | 41584 | 40,0512 | 39121
IIbI, Ka)kKAash M3 KOTOPBIX JOMOJHHUTEIBHO
CIUIA, MM pT.CT. 26,8+7,4 25+6,5 27,3£9,7 27,5+6,5
noApasaensuiach Ha ase noxarpynmsl. [la-

LUEHTH! OBUIM BKJIIOUEHBI B MCCIIE0BAHHUE
1ocje MpeNoCTaBIeHNsT HH(GOPMUPOBAH-
HOrO comtacus. B mepBoif rpymme (n=95)
nposoaunace MJIB npu momnoctu 50 Br,
a BO BTOpoii rpymme (n=95) nmpu
momHoctyd 45 Btr. B noarpyn-
nax la (n=55) u Ila (n=50) mpu-
mensiin A 400-450 m.e. mus
3agueii crenku U 500-550 m.e.
JUISL TIepefHell CTeHKH, B TOJ-
rpymmax 16 (n=40) u 116 (n=40) -
A 400-450 m.e. mius 3agHel
creHku U 450-500 m.e. mis me-
peaHel CTEHKU.

Kpurepun  BKITIOUEHUS:
cumnToMHass @Il pezucreHTHas
10 KpalHel Mepe K OQHOMY U3
AHTHAPUTMHUUYECKUX MPETapaToB
MEPBOM WM TPETEN rPyIIIBL.

Kpurepun  uckitoueHus:
TpPOMO JIEBOTO TIpencepausi, 1o-
pa’keHne KOPOHApHBIX apTepui,
Tpebyroliee peBacKyIIpH3aLiH,
CTE€HO3 M HEIOCTAaTOYHOCTH KJa-
MIAHOB Cep/la, TPEOyIoIHe Xu-

[Mpumeuanue: JIIT - neBoe npeacepuue; OB - dppakius Beiopoca; JIXK - ne-
BhIi1 sxenynouek; KCO - koHeuHbl# cucroimueckuii 006éM; KJIO - koHeu-
HBIN quactonudeckuit 00seMm; I1I1 - mpaBoe npencepaue; MOJIIT - unnexc
oobema JIIT; CJJIA - cucronmmueckoe AaBiIeHHE JIETOYHON apTepuHu.

S Viinexc aGnamm: 416 .. Wunekc abnamuu: 520 me. |

Puc. 1. Toueunoe nenpepuignoe 6o3oeiicmeue no npomokony CLOSE ¢ paccmosn-
Huamu mexcoy moukamu <6 um, HA 400-450 no 3aoneii cmenxe u 500-550 n.e.
no nepeoneii cmemke.
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MpeCcTaBIcHbI B Ta0M. 2. [lepen mpoBeneHUEeM POy PhI
BCEM MaIMIeHTaM BBIMOJIHSIN YEPECIUILEBOIHYIO SXOKap-
Jqrorpaduio U HCKITIOUEHHS CTPYKTYPHBIX 3a001eBaHuH
cepaua 1 TpomOa JIEBOTO MpeCcepIusl.

Xona onepanuii

Bce onepannu mpoBoamiM ¢ MCHONB30BaHHEM Ha-
puranuonnoit cucrembl CARTO® 3 Bepcuu 7 (Biosense
Webster, USA). /IBoiiHyI0 TpaHCCENTaJbHYIO IMYHKIHIO
BBINOJHSIM MO/ KOHTPOJIEM BHYTPHCEPICYHOH HXOKap-
quorpadun. C 1enblo JOCTHKEHHS HHTPAOIepanuoHON
THITOKOATyJISIIMM BBOAMJICS PAcTBOp TelapyHa HaTpHsL.
PedepenTHble 3HaYeHUS aKTHBUPOBAHHOTO BPEMEHH CBEP-
teiBanus 330-350 c. Omepanus MpoOBOAMIACH IO OOIIUM
Hapko3oM. OOIIUI HAPKO3 MPEAMOYUTAIN JUIsI CHIDKCHUS
pHCKa U3MEHEHUS KapThl M3-3a IBM)KCHUH TTalleHTa, KOH-
TPOJISL ABIXaTeNbHBIX JBMXEHUH M TNPEIOTBPALICHUS HX
JUIsL Tydied crabmibHOCTH Katerepa. Oneparuo npoBo-
qunu 0e3 duropockonuu. M30Ms1Ms BBIMOIHSIIACH B COOT-
BetcTBuH ¢ ipotokosioM CLOSE (puc. 1) ¢ ucnonb3oBanu-
eMm abnmarronHoro karerepa (Thermocool Smarttouch™,
Biosense Webster, USA) npu momHoct 50 Bt u 45 Br.
OpotieHue BBITIOIHUIN CO CKOPOCTBIO 15 Mi/MuH. JInHei-
Hble a0Jlalivy B JIEBOM Tpefcepauu He BbimonHsud. [Ipn
WJIB no 3agHei creHke neBoro npeacepaus PYU Bosneit-
CTBHE B K&XX/IOW TOYKE ITPOBOIMIIN J0 JOCTHKEHUS Iiese-
BbIX 3HaueHust UA 400-450 m.e. B TedUeHHE MAKCUMYM JI0O
10 cexynn no 3aaneit crenke u A 450-500 n.e. umu 500-
550 m.e. B TeueHnH MakcuMyM 10 20 CeKyHJ M0 nepegHen
crenke. [Ipu He nocturnytom 3HadeHust A B ogHOM Touke
MOBTOPHO OBUIO J100ABJIEHO BO3JCHCTBHE Ha HEOOJIBIIOM
PacCTOSIHUM OT TIPEBIAYILEH TOUKH.

W3onsuust IeroyHbIX BEH OLCHWBAJIaCh HA OCHOBE
CJICTYIOLIMX MapaMeTPOB: CHU)KEHHUE aMILUIUTY/bI CUTHANA
C JIMarHOCTUYECKOTO 3JIEeKTpoja Oojee ueM B 5 pas, oT-
CYTCTBHE TPOBE/ICHHS UMITyJbca (OJIOK BXO/A U BBIXOJA).
Jnst OLIeHKH M30JISIIIMU UCTIONB30BAJICS INarHOCTHYECKUN
20-nomrocHsri amekTpon (Lasso, Biosense Webster, USA).

[Tepron HabnromeHust cocraBua 6 mecsiues. [lamm-
€HTBI MIPOXOJIMIIM OCMOTp Yepe3 24 Jaca mocie onepaiuu,
a Takxke BceM nanueHTtam nposoauau OKI. AnTukoary-
JISTHTHAsI Tepanus BO300OHOBIUIACh yepe3 6 4acoB Mocie
orepanuu. B ciryyae nosiBieHus y manueHToB 00U B rpy-
1, nucaruu, oquHO(paruu, 00U B )KUBOTE, JTUXOPATIKH,
HEBPOJOTUYECKUX CHMIITOMOB, PBOTHI KPOBBIO U MEJIECHBI
B TeyeHWe 12 aHEH rmocie omepanuy, UX HalpapisUTU Ha
CPOYHYIO KOMITBIOTEPHYIO TOMOTrpa(uio IpyIHON KIETKH
C BHYTPHMBEHHBIM KOHTPACTHPOBAHUEM JJIsI UCKIIIOUCHUS
MIPE/ICEPAHO-TIMIIIEBOJHOM (DUCTYIIBI, @ 3aTeM BBIOIHSIIN
930(haroracTpoayoIEHOCKOIHIO. Y TMAIMEHTOB C PELH -
BoM OII B Teuenue 3 mecsues nocne PUA npoBoaunu kap-
JIMOBEPCHIO, WM KOPPEKTUPOBAIH aHTHAPUTMHUYECKYIO
TEpanuio Mo MOKa3aHWsAM. AHTHAPUTMHYECKAs Tepamus
OTMEHSUIACh uepe3 3 Mecsla, €CIM Y MalueHTOB HE PEeru-
CTPHPOBANIACh MPEACEpHasi TaxXUKapAus MpPU XOJITEPOB-
ckoM MoHuTopupoBanun win DKI. TloBropryro abnanuio
BBINOJHSJIM, €CJIU T0CKe 3 MECSIEeB COXPaHSUINCh CHMII-
TOoMHBbIE Mapokcu3mbl OIT.

HOJYYHEHHBIE PE3YJIbTATbBI

VY Bcex NMAalMEHTOB HMHTPAONEPAlMOHHO OblTa 10-
crurayta WJIB. CpemHee BpeMs OmMEpaIiiiii COCTABISIO
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55+10 muH, 50£8 mun, 60+10 Mun, 56+9 MUH B TOATPYyI-
nax [ (a, 6) u Il (a, 6). M3omsiust mocie nepBoro Kpyra B
noarpynmax I (a, 6) u Il (a, 6) COOTBETCTBEHHO COCTaBU-
na 53/55 (96,36%), 37/40 (92,5%), 46/50 (92%) u 36/40
(90,5%) cnyuaeB. NJIB cocraBuia y Bcex MalueHTOB BO
Bcex rpymmnax 100% udepe3 20 MUHYT MocCi€e MOCIEIHETO
PY BozneiicTBusI.

B teuenne cienoro mepuona (3 Mecdua) penuIuB
OII Bosznuk B moarpynmax I (a, 6) u Il (a, 6) coorBer-
cTBeHHO y 5/55 (9,0%), 3/40 (7,5%), 5/50 (10%) u 5/40
(12,5%) naumentoB (p=0,931). B teuenne 6 mecsues mne-
puona Haoronenus OI1 Bo3HMKIIA enle y 0THOTO MalneH-
Ta u3 noarpynmsl 16 u y onxoro u3 Ila. DddekruBHOCTH
oreparnuu B TeueHue 6 mecsies B rpymmax I (a, 6) u Il (a,
6) cocraBmia 50/55 (90,9%), 36/40 (90%), 44/50 (88%)
u 35/40 (87,5%). Daekrpodu3nonoruueckue napaMmeTpsl
MIPE/ICTaBJICHBI B Ta0II. 3.

ITo nanubIM cuibl KOHTakTa U A 3HaunMoe omiu-
YHe B MIEPBOIl M BTOPOH Tpyrre He ObUIo BhIsABIEeHO. A B
noarpynmax I (a, 6) u Il (a, 6) cocrasmsuia 428,18, 418,10,
410,2, 417,72 n.e. niusg 3agHeii crenku u 511,96, 457,30,
520,1, u 457,32 n.e. nuis nepeanen crenku. OOIas 3xHep-
rus cocramisna 76325,28 JIx, 68440 JIxk, 91599,48 JIx
u 72262,89 Ik (p<0,001) B monrpymmax I (a,0) u II (a,0).

[Tosropnast PUA Obuta BeinonHena y 10 manueHToB
¢ @II: y 3 manuenToB U3 noArpymnmnsl la, y 2 manueHTos
u3 noArpymmel 10, y 3 manuenToB u3 noarpymnmsl Ila u
y 4 nanuenToB u3 noarpymnsl 116. HTpaonepamoHHbIX
OCJIOKHEHUH BBISBICHO HE OBLIO, TOJBKO B OJHOM CITy-
yae B la moarpynme ormeueH geHoMeH «steam pop» 0e3
reMorepHKaa.

AHann3 mapameTpoB aOJMIHMOHHBIX TOYEK IPOBO-
JIWIIK Y Bcex maiueHToB nocie nepsuuHoit PUA. Cpennee
KOJINYECTBO d(PPEKTHBHBIX a0IAIIMOHHBIX TOUEK COCTABUIIO
504+4. HeaddexTnBHble TOUKH ObLIM OOHApY)KEHBI y TPH-
Ha/IIaTy TAIMEHTOB B OOJIACTH Tepexojia 3aJHEH CTEHKH
Ha MEpPeJHION CTEHKY, YTO, IPEATIONIOKUTEIBHO, CBI3aHO C
aHaTOMHYECKUMHU BapuanusiMu. Pernusel Bo3HUKIN Y 20
MAlMEeHTOB, U3 KOTOPHIX 10 OblIa BBITIOJIHEHA TTOBTOPHAsS
abnanms (10 manueHToB 0TKa3aIMCh OT TOBTOPHOTO BMeEIIIa-
TENbCTBA). BOJIBIIMHCTBO MAIMEHTOB C PELMANBAMHU UMEIN
napokcusMaibHyro Gopmy DII (90%, n=18), 1 Jiuis y 1ByX
HaOJroanack nepcuctupytomas popma. CpeHuii Bopact
MarueHToB coctaBmin 7045 Jet, cpemu KOoTopsix Obu1o 13
MyX4HH U 7 xeHmuH. Y 95% mnarmentos (n=19) Obuia B
aHaMHe3¢ apTepualbHas TUIepTeH3us, a 'y 65% (n=13) 3a-
OoneBaHus MUTOBUAHOM kene3bl. CpenHuidl 00beM JIEBOTO
MpecepaAnsl Y MalMeHTOB C pelUIuBaMH COCTaBUI 47+5
MJI, 113/ICHAE MECTHOTO HMIIE/IaHCa B CPEJHEM COCTaBHIIO
4,14£3,23 Q, cpeansis cuia KOHTakTa cocraBuia 7,3+3,1.

VY manuentoB ¢ peuuauBom OII 3TH ouaru 0OBIYHO
HaXOJIWJIUCh MapaMy WK rpynnamu. He y Bcex nanmeHToB
¢ HeappeKkTHBHBIMU TOUYKaMK BO3HUK peruaus OII u Boc-
CTaHOBJICHUE TpoBeseHHs Bo30yxnenus mo JIB. ¥V Bcex
MAlMEHTOB TIPH MOBTOPHBIX IPOLEIYPaX CTPOWIIM aKTH-
BAIIMOHHYIO KapTy. PennanBel ObUTH BBISBICHBI TOJIBKO Y
3/10 (30%) maIMeHTOoB B JICTOYHBIX BEHAX, B TO BPEMsI Kak
y JpYrHX MalUeHTOB ObUIN 0OHApY)KEHBI 30HBI (PPaKIHO-
HUPOBAHHBIX MOTEHIIMAJIOB U JIUCIIEPCUHM BHE JICTOUHBIX
BCH, B OCHOBHOM B o0Onactu kpbimm 1/10 (10%), 3amHeit
crenku 2/10 (20%) u nepenueit crerku 4/10 (40%).
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

OBCYXKIEHMUE ITOJYYEHHBIX
PE3YJIBTATOB

AOmaiusi BBICOKOM MOITHOCTH Oe3omacHa U 3hdek-
tuBHa. [Ipu PYA ¢ momHocTtso 50 u 45 BT coxparaercs
MIPOAOJKUATENBHOCTE U BpeMst PU Bo3nelcTBus, a Takxke
BpeMs npouenypsl. [lpu ucnons3oBanuu 50 Bt uzonsius
aHTpyMa TocJie TIepBOTO Kpyra (C MepBOro pasza) AOCTH-
raercs y OOJBIIMHCTBA MAIlMEHTOB. B HamieM uccnenosa-
HUH B TIepBOii rpynmne s popMupoBanus d3pdekTuBHON
anIMIMKalyy (JOCTUTHYBILIAS LeJeBbIX 3HaueHuid MA) no
nepenHel cTeHke TpedoBasiack cuia koHtakra >10 r B Te-
yeHue 10 20 cexyHA U Mo 3a1Hel cTeHke B TeueHue 10 10
cekyHI. Bo BTOpoii rpymie TpeboBanioch O0bIIE BpeMEHH
BO3JICHCTBUS JUIsSI JOCTUKEHUS 1eNIeBbIX 3HaueHuid MA. B
noarpynmnax 16 u 116, Tak kak 1eneBbic 3HaucHUs A Ha
nepenHerd crenke Obin 450-500 1.e, TpeOOBaIOCh MEHb-
1Ie BpeMEHH BO3JIeUCTBHs. Mex Iy rpynnaMu He ObuIo 00-
Hapy»KEHO CTaTUCTUYECKH 3HAYMMBIX Pa3IM4YMi IO CHiIe
KOHTaKTa 1 yruciy 3 GeKTuBHBIX Touek abmsimu. B cpen-
HEM JIJIs IOCTIDKCHHUS OJI0Ka MPOBEICHUS TPeOOBaIOCH 57
3 QEKTUBHBIX aNIUIMKAMKA (TOCTUTHYThI HEOOXOIMMBbIE
3HaueHus MA). B namem wuccriemoBanuu oOmas sHep-
rus cocraBmia 76325,28 JIx, 68440 Jx, 91599,48 JIx u
72262,89 Ix (p<0,001) B nonrpynmnax I (a, 6) u II (a, 0).
OHeprus B noarpynmnax 16 u 116, Obl1a MeHbIIIE ITO CpaBHE-
HUIO C IPyTUMH TOJTPYTIIaAMH.

B mera-ananmmze X.Liu et al. [10] B 2021 roay 6bu10
MIPOBE/ICHO CPaBHEHHE (P PEKTUBHOCTH a0JaIiy BBICOKOM
MOIIHOCTH CO CTaHJapTHOW. ABTOPBI HPHUIILUIA K BBIBOY,
YTO NPH UCHOIH30BAaHUM abJallli BBICOKOM MOIIHOCTH U
KOPOTKOTO BPEMEHH BO3JCIHCTBUS COKpalaeTcs IIUTeNb-
HOCTb IPOIEAYPHI, BpeMst (QIF0OPOCKOITHH U 00IIee BpeMst
npornenypsl. M30s1us mocie nepBoro Kpyra J0CTHUraeTCs
y OONBIIMHCTBAa TMAIMeHTOB. BoccTaHoBieHHe TpoBese-
HUSI TIOCJIE M30JISIIIMM MEHBIIIE, a TAK)KEe MEHbBILE PELH -
BoB ®II B Teuenue 12 mecsies.

CornacHo Mmeta-aHanu3y V.Ravi et al. 2021 roma
[11], adpdexTrBHOCTS abnaIKK BHICOKOH MOITHOCTH Ha 9%
BBIIIIE, 4eM cTaHxapTHoH (25-35 Br). B nammem uccnenona-
Hun peruaussl @I Bozuukny y 20 nanueHToB. OcnoxHe-
HUsI, TAKHE KaK TOBPEXCHUE MUIIECBOA, TeMOIEPUKap/,
WIN TaMIIOHaJa, HE HaOIIONaINCh MPU HMCIOJIB30BaHUU
BBICOKO! MOLIHOCTH.
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A.Bhaskaran et al. [12] oT™MeTHIIH, YTO HCIIOIH30BA-
Hue 50 BT B TeueHue 5 ceKyH] ¢ OpOLIAEMbIM KaTeTepoM
NpUBENIO K NIyOuHe mnospexaeHnu 2,24+0,0 MM in vitro u
2,34£0,5 MM in vivo. DTO CpPaBHUBAJIOCH C TIIyOHWHOM IO-
Bpexaenus 2,7+0,1 mm u 2,4+0,8 MM IpH UCTIONIB30BaHUU
40 Bt B Teuenne 30 cexyna. Oba mapaMeTpa MOITHOCTH
MPUBEIHM K TPAHCMYPAILHOMY MOBPEKICHHIO in ViVO, HO
ucnons3oBanue 40 Bt B Teuenue 30 cekyH] MpuUBENoO K
«steam pop» B 10,5% ciyuaeB. B Hamem uccienoBaHuu
(eHOMEH «steam pop» HaOIIOAAJICS TOIBKO B OTHOM CITy-
4ae B noarpymre la, 6e3 TaMImoHa sl WK reMOoTepruKapa.

CornacHo uccinenoBannio R.A.Winkle et al. [13],
OBLTH TIPOAHANM3UPOBaHBI ocnoxHeHUs 13,974 KA, u
aBTOPHI JICMOHCTPUPOBAIIH, YTO MPEACEPIHO-TTUINECBO/I-
Has ¢uctyna BozHukaer B 0,0087% (n=1) nu3 11,436
KA npu momaoctu 45-50 BT, 1 0,12% (n=3) u3 2538
abnanuit mpu MouHoctH 35 BT B Teuenue Gonee uiu-
teabHoro Bpemenu (p=0,021). Pesynbrarsl Hamero uc-
CJIEIOBaHMS COBIAAAIOT C PaHee OIyOJIMKOBaHHBIMU pe-
syneraTamMu 00 3¢ ¢dekTuBHOCTH U Oe3omacHoct PUA
BBICOKMX MolTHOCTeH [14-19].

3AKJTIOYEHHUE

AOmarus BEICOKOH MOIIHOCTH Y arueHToB ¢ OI1 co-
Kpauaet Bpems npouenypsl A0 55+10 MuH. B noArpyiie
Ia u 50£8 muH. B moarpymre 16, a Takxe 10 60£10 MuH. n
56+9 muH. B moarpynmax Ila u 116 coorBeTcTBeHHO. AbGMNa-
IIUsT BRICOKOH MOIMHOCTH 3((eKTHBHA B KPaTKOCPOIHOM
nepcrnekTrBe: () (HEeKTHBHOCTS MPOIEAYPHI 3a 6 MecsIeB
B rpynnax I (a,0) u II (a,0) cocraBmuma 50/55 (90,90%),
36/40 (90%), 44/50 (88%) n 35/40 (87,5%) (p>0,05). JIB
0e3omacHa W He CBA3aHA C PUCKOM HMHTPAONEPALHMOHHBIX
ocnoxxHeHni. deHomeH «steam pop» ormeueH 1,8% ciry-
gaeB (n=1) B moarpymre la. [Togrpynma 16 npencrasmser
ONTUMAJIbHbIE HACTPOUKH UIsl TOCTHXKEHUS yCTOMYMBOMN
NJIB ¢ UA 450-500 m.e. nns nepenneit crenku, 400-450
.. 1715 3aHell cTeHKu 1 MoHocThio 50 BT. B noarpyn-
nie 16 Habmomanock MeHbIee BpeMs abmarn (50£8 MuH)
10 CPaBHEHMIO C APYTMMH HOATPYNIIAMH C MEHBIINM KO-
JIMYECTBOM SHEPIUH, AOCTABIAEMON B MHOKapX (3amHss
creaka=510 [Ix u nepennsis crenka=650 Jx). [Toarpymnma
16 mponemMoHCTpHpOBaa aHATOTHIHYIO 3(P(HEKTUBHOCTE H
6e3omacuocTs st JIB B TedeHune 6 MecsIeB mepuosa Ha-
OIromeHNst IO CPABHEHHIO C JPYTHMH MTOATPYIIIAMH.
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M3MEHEHMUE TTOJOXEHUS MMUILIEBOJIA BO BPEM S PAJIMOYACTOTHOM ABJIALIMU YCTHEB
JIETOYHbBIX BEH MUHUMAJIBHO [10 JAHHBIM 330DPAT'OT'PA®UN C BOJOPACTBOPUMbBIM
KOHTPACTOM
B.B.basbies, A.B.Ko3nos, C.C.[lypmaHoB
DI'BY «®Dedepanvhuviii yenmp cepoeyno-cocyoucmoit xupypzuu» M3 P®, Poccus, Ilensa, yn. Cmacoasa, o. 6.

Heapb. M3yunTh M3MEHEHHE NOJIOKEHUs IHIIEBOJA BO BPEMs paJMOYacTOTHOM alnaluy yCThEB JIETOYHBIX BEH
(PUA VYJIB), ucrnions3ys 330¢arorpaduto.

Marepunana u MeToanbl ucciaenrosanus. Ilepuon nposenenus uccnenosanus ¢ asrycra 2022 roga no sasaps 2023
roja BKIIIOUMTENBHO. McciieoBanre oHOLIEHTPOBOE 00CEPBALMOHHOE HEpaHIOMU3MpPOBaHHOE. B mccienoBanue Obul
BkitoyeH 191 nmanment. PYA VJIB npoBoauiack 1o BHYTPUBEHHOW cealiei JeKCMEeIeTOMUIMHOM U (hEeHTAHHUIIOM.
[TanmeHTh OBUTM AOCTYIHBI CJIOBECHOMY KOHTAKTY B TEYEHHH Bcel omnepauunu. Ilociie BBITOMHEHUs TpaHCCENTaIbHON
ITyHKIMH TPOBOAMIIACH 330(arorpadus B npoekunu LAO 30° ¢ ucrionp3oBanueM 10 M1 BOIOPacTBOPUMOro KOHTPACTHO-
ro BemiectBa Omuumnak (GE HEALTHCARE IRELAND). B konue onepaunu 330¢arorpadusi BHIIOIHSIIACH TOBTOPHO.
[TonoxeHue NUIEBOA ONPEIENAIOCH OTHOCUTENBHO TEHU TI03BOHOYHUKA. V3MepeHHs MPOBOAWINCH Ha TPEX YPOBHSIX:
BEPXHHUII - HA MePEeCEUECHNH MUIIIEBO/IA U KPBIIIH JIEBOTO MPECEepaAns, HUKHUHN - Ha IEPECEUCHUHN C KOIbLIOM MUTPAJIbHO-
TO KJIalaHa; CPEAHUN yPOBEHB - HA CEPEAMHE PACCTOSHUS MEXKAY BEPXHUM M HIXKHUM. Ha 3THUX ke ypOBHSIX MPOBOIU-
JIOCh U3MEpEeHHe MIUPUHBI KOHTPACTUPYEMOTO MPOCBeTa NMuIleBoja. bokoBoe cMmeleHre MUIeBoia ONPeAesuIoch Kak
pa3HHLa B 3HAUCHHSX U3MEPEHHI TTOJIOKEHHMS JIaTepaJIbHON U MEIMalIbHOM TpaHuIl TEHHU MUIIEBO/Ia Ha 330(arorpaMmmax,
MIOJIyYCHHBIX B Hadaje U KOHIIE ONepaLuy.

Pesyabrathl. CpeiHee O0KOBOE CMEIIEHHE MuUIeBoa coctamio 2,0+1,9 MM Ha BepxHeM ypoBHE, 3,4+1,6 MM Ha
cpeaHeM ypoBHe U 1,4+1,2 MM Ha HIDKHEM ypOBHE JIEBOrO mpenacepaus. JJoCTOBEpHON CTaTUCTUYECKH 3HAUMMOM pas-
HUIIBI B I3MCHCHUH TOJIOKEHUS MMUIIIEBO/IAa B HAUaJIe ¥ KOHIIE orepauu He moiryueHo (p=0,251, p=0,558, p=0,824 coot-
BETCTBEHHO JJIsl BEPXHET0, CPEHEr0 U HUXKHETro ypoBHEH u3MepeHus). CaMoe 3HaUUTEIbHOE CMEIIeHUE TeHU HUIIEBO/ia
coctaBmio 5,3 MM. MakcuManbHOE H3MEHEHUE IHPHUHBI KOHTPACTHPYEMOTO MIPOCBETA MUIIEBO/Ia COCTABUIIO 5,5 MM.

3akuouenne. [To naHHbIM 330¢arorpaduu ¢ BogopacTBOPUMBIM KOHTPAcToM nHIieBos Bo Bpemsi PUA VIIB ne
HCHBITHIBACT KIIMHUYECKU 3HAYMMOTO CMEILCHHUS.
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THE CHANGE IN THE POSITION OF THE ESOPHAGUS DURING RADIOFREQUENCY ABLATION
OF THE PULMONARY VEINS IS MINIMAL ACCORDING TO ESOPHAGOGRAPHY
WITH WATER-SOLUBLE CONTRAST
V.V.Bazylev, A.V.Kozlov, S.S.Durmanov
Federal Center for Cardiovascular Surgery the MH RF; Russia, Penza, 6 Stasova str.

Aim. To study the change in the position of the esophagus during radiofrequency ablation of the pulmonary veins
(RFA PV) using esophagography

Methods. The period of the study is from August 2022 to January 2023 inclusive. The study is a single-center obser-
vational non-randomized study. The study included 191 patients. RFA PV were performed under conscious sedation with
dexmedetomidine and fentanyl. The patients were available for verbal contact throughout the operation. After performing
a transeptal puncture, esophagography was performed in the LAO 30° projection using 10 ml of Omnipac water-soluble
contrast agent (GE Healthcare Ireland). At the end of the operation, esophagography was performed repeatedly. The posi-
tion of the esophagus was determined relative to the shadow of the spine. Measurements were carried out at three levels:
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the upper one at the intersection of the esophagus and the roof of the left atrium, the lower one at the intersection with the
ring of the mitral valve; the middle level at the middle of the distance between the upper and lower measurements. The
width of the contrasted lumen of the esophagus was measured at the same levels. Lateral displacement of the esophagus
was defined as the difference in the values of measurements of the position of the lateral and medial boundaries of the
esophageal shadow on esophagograms obtained at the beginning and end of the operation.

Results. The average lateral displacement of the esophagus was 2.0 £1.9 mm at the upper level, 3.4+1.6 mm at the
middle level and 1.4+1.2 mm at the lower level of the left atrium. There was no significant statistically difference in the
change in the position of the esophagus at the beginning and end of the operation (p=0.251, p=0.558, p=0.824, respective-
ly, for the upper, middle and lower measurement levels). The most significant displacement of the esophageal shadow was
5.3 mm. The maximum change in the width of the contrasted lumen of the esophagus was 5.5 mm.

Conclusions. According to esophagography with water-soluble contrast, the position of the esophagus during RFA
PV does not experience clinically significant changes.

Key words: atrial fibrillation; pulmonary veins; radiofrequency ablation; esophagus; esophagography; complications
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B Hacrosiiee Bpemst kareTepHasi abianusi siBIseTCs
PYTHHHOH omnepainyell npu JieueHnu Gpuoprusiun npen-
cepauii [1]. Xors mpouenypa HOCUT MaJIOMHBA3HUBHBIN
XapakTep, OHA He JMIIEHAa ONpeAeNeHHBIX puckoB. Of-
HUM K3 Haubosiee Cepbhe3HBIX MOTEHIMAIBHBIX OCIOXKHE-
HUIl fBIsieTCAd TEPMHUUYECKOE IMOBPEXKJCHHE MHIIEBOAA C
(hopMHUpOBaHKEM IPEACEPIHO-TTUIEBOIHOTO cBHIA [2].
Hcnonb3oBaHue paaloyacTOTHONW SHEPrUM B 30HE HAXOXK-
JICHUs MUILEBOJA SBISETCS HE3aBUCHUMBIM INPETUKTOPOM
ero noBpexaeHus [3, 4]. PacronoxxeHue nuieBoia OTHO-
curesibHO JeBoro npeacepaus (JIIT) y xaxmoro naunenra
uHguBUAyanbHO [S]. Kpome 3T0T0, B paHHUX HCCIEI0Ba-
HUSIX COOOINAJIOCH O TOM, YTO PACIOJIOKEHHUE IUIIEBO/IA
otHOocUTeNbHO JIIT MOXKET U3MEHAThCA B TEUEHUU KOPOT-
KOTO MPOMEXYTKAa BPEMEHH Ha 3HAUUTEJIbHbIC BEJIMUYNHBI,
BIUIOTH /10 HECKOJILKUX CAaHTUMETPOB [6, 7]. B TO ke Bpems
CYIIECTBYIOT paboThl, I7le HE OTMEUYAeTCsl 3HAYNTEIBHOTO
HM3MEHEHHUs MOJIOKEHHs MUIIEBO/a 3a BpeMs onepanuu [8§,
9]. Takum 00pa3oM, OCTAETCST HESICHBIM, MOXKET JIU IIH-
LIEBOJl 3HAYUTEIBHO U3MEHHUTh CBOE MECTOIOJIOKEHHE BO
BpeMsi pajmodactoTHol abnanun (PUA) ycTheB JerouHbix
BeH (YJIB). OnHuM M3 METOIOB BU3yaH3allUH MUIIEBO/IA
siBJIsieTcst A3o0¢arorpadusi ¢ BOAOPACTBOPUMBIM KOHTpAC-
TOM. BBINONMHYUB ee B Haualle U KOHIIE ONepaluu, MOXKHO
CPaBHHThH IOJIyYEeHHbIE N300paKEHHs U OLCHUTH CMelle-
HUE MHUIIEBO/IA 3a BpeMs npouenypsl PUA.

Ienb ucciaeqoBaHUS - U3yUYUTh U3MEHEHUE MOJIOXKE-
Hus numieBona Bo Bpems PUA VJIB, ucnonb3yst 330daro-
rpaduro.

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

[lepron mpoBeneHUs UcciiegoBaHuA ¢ aBrycta 2022
rona o ssHBapk 2023 roxa BKIIOUNTENBHO. VccaenoBanue

OJIHOLIGHTPOBOE 00CEPBAIlMOHHOE HEPaHIOMHU3UPOBAH-
Hoe. Beero 3a atot nepuon BeinonHeHo 243 PYA VIIB, B
uccienoBanue Bouten 191 manuenr.

Kputepuu BritoueHus:
e mnokazanus s BeimonHenuss PYA VIIB (u3 coramre-
Hus skcneptoB [10]),
* comacue NalueHTa.

Kputepuu uckirodeHus:
e ajueprus Ha Hox,
* HEoOXOIMMOCTh IPUMEHEHHS 001IeH aHecTe3nH,
* H3MEHEHHUE TIOJIOKEHMS Tella IMalMeHTa BO BpeMsl OIle-
panuy 1O JaHHBIM CHUCTEMbI HE(IIOI00POCKOITHYECKOTO
KapTUPOBaHMUS,
* HEOOXOIMMOCTbH BBINOJHEHUS JIEKTPUYECKON Kap/anuo-
BEPCUU B XOJI¢ OIIEPaIUH.

XapaKTepuCTHKHY MAIMEHTOB TIPECTABICHBI B TAOI.
1. Onepanuu NpoOBOJWINCH C UCHOJIb30BAaHHEM BHYTpH-
BEHHOW celalMy JEKCMEICTOMHIMHOM U (DEHTAHMIOM.

Tabnuuya 1.
OcHnosenbvle xapakmepucmuku nayuenmos (n=191)

Bospacr (7et) 63,9+£7,8
Myxckoit o, n (%) 91 (47,6)
WHaeke Maccehl Tena, Kr/m? 31,3+4,5
@pakiws BEIOpOCca JIEBOTO JKemyI0uka, %o 64,845,6
OO0BeM JIeBOTO MPEACEPANS, MIT 98,2+23,2
JlnaMmeTp neBoro mpeacepans, MM 42,3+4,6
ApuTMHUeCcKUil aHaMHE3, MeC 54,0 (22,0;86,0)
Caxapuslii tuabert, n (%) 21 (11,0)
AptepuanpHas runeptersus, n (%) 171 (89,5)
HNmemngeckast 601e3Hb cepaia, n (%) 19 (9,9)
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[arueHTsl OBLTH JTOCTYIHBI CIIOBECHOMY KOHTAaKTy B Te-
4YeHHUU Bcel omepanuu. KopoHapHbIN CHHYC KaTeTepU3u-
POBAJICS C UCIIOIB30BAaHWEM MHOTOMOJIOCHBIX KaTeTepoB
13 TOJIKIFOYMYHOTO MITH OCJIPEHHOTO JIOCTYIIOB, B 3aBHCH-
MOCTH OT IPEANOYTeHNH oneparopa. [locne BeImoNHeHMS
OJTHOH WMJIM IBYX TPAHCCCHTAIBHBIX MYHKIIUH O] KOHTPO-
neM Quroopockonuu B mojiocts JIIT BBOAMIMCE COOTBET-
CTBEHHO OJIMH WJIM J[Ba HEYIPaBJISIEMbIX HHTPOABIOCCEPA.
AHTHKOArymsiysi  OCYLIECTBISIIACH IyTeM OOJIFOCHOTO
BBEJICHUSI HAIPY304HOI 103kl TenapuHa. [lanueHTsl, npu-
HUMAFOIIUE TPSMBIC OPAJIbHBIC AHTHKOATYIISTHTHI, TOJTyYa-
71 OOJIBIIYIO JI03y 10 CPaBHEHHIO C OOJBHBIMH, NPHHU-
Marormmu BapgapuH [11]. [IpoBoaumiacek 330¢arorpadus
B npoekuuu LAO 30° ¢ ucnonszoBanuem 10 mi Bogmo-
pactBopuMoro koHTpactHOoro BemecTBa Owmuumnak (GE
Healthcare Ireland). Mcnons30Banue qaHHOTO IMpemnapara
JUISL TIEPOPaJIbHOTO NMPUMEHEHHS Pa3perieHo MPOU3BOJIH-
tesnem [12]. Mencectpa-aHecTe3UCTKa C TIOMOIIBIO HITTPH-

256

Puc. 1. ITonosxcenue nuuweeooa 0o (a) u nocie (6)
paououacmommuoil adbnayuu 1e204HuIX GeH.

Puc. 2. H3mepeHue nonoxcenus RULLe800a oOmHocu-
MmenbHO MmeHu NO360HOYHUKA, 20€ DeNbIMU CHIPEIKAMU
0003HaUeHa OUCMAHYUA MeMHCOYy MEHbI0 NO360HOUHUKA
U MeOUANbHBIM KPAeM RUL4E800d, HCeTTMbIMU - OUCAH-
Yus MeHcoy meHvio NO360HOYHUKA U JIAMEPATbHbIM
Kpaem nuuie600a, KpacHbIMU - WIUPUHA RULEE004.
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I1a BBOJIWJIA B POTOBYIO MOJIOCTh IAIIMEHTa KOHTPACTHOE
BeiecTo. [ocre 3Toro oneparopom otiaBajach KOMaH/1a
Ha ITpOIVIaThIBAaHNWE KOHTPACTA M OJJHOBPEMEHHO BBITTOJTHSI-
nack durooporpadusi. [Taccax KOHTPACTHOTO BENIECTBA MO
MUIIEBOY 3aHUMaN MpUuoIn3nTenbHo 5-7 cekyna. C mo-
MOIIBI0 CUCTEMBI TpexmepHoro kaptuposanust CARTO 3
(Biosense Webster Johnson & Johnson, USA) BbImosnHs-
Joch noctpoeHue aHaromudeckoi kaptel JIIT. Ha 3anneit
crenke JIIT Toukamu 0TMEYaIoCh MOJOKEHUE KPaeB TEHU
MUIIEBO/IA, MCIIONB3Ysl COMOCTABICHHUE JaHHBIX 330(aro-
rpaduu 1 aHaATOMUYECKOTO KapTHPOBAHUSL.

PYA VJIB Bemonasimace mo Mmetoguke «CLOSE»
npoTokos [13] nByHampaBleHHBIMH OPOIIAEMBIMHU 3JIEK-
tpomamu EZ Steer Nav SmartTouch (Biosense Webster
Johnson & Johnson, USA). I'eneparop PY »sueprum
Stockert (Biosense Webster Johnson & Johnson, USA)
MPUMEHSUICS. B PEXHMME KOHTPOJISI MO MOMIHOCTH. Jlis
nojauu (PU3MOIOTUYECKOTO PAcTBOpa MPHUMEHSIICS pO-
mukoBeiid Hacoc CoolFlow (Biosense Webster Johnson &
Johnson, USA), cxopoctb opomenus - 30 mu/mun. [pn
BO3/IEHCTBUSIX Ha nepenHeil crenke JIIT momHOCTh MOJA-
Baemoi 3Hepruu cocrasuwia 40 Bt. IIpu PUYA na 3agneit
crenke JIIT B mpoeknuy NUIEBOAA UCHOIb30BATACh MOIII-
HocTh 30 BT, ¢ orpannueHneM JUINTENbHOCTH BO3/IEHCTBUS
B OJIHO Touke He Oomnee 10 cexyH .

ITocne m3onauuu npasbix U JeBbix YJIB moBropHO
BBINOJHSUIACH d30(arorpadusi Mo TOMY XK€ NPOTOKOITY
W B TOHM K€ MPOEKIMH, YTO U B Hayayie ornepanuu (puc.
1). Bpewmsi, npoureniee Mexay a3odarorpadpusvmu, Gpuk-
CHUPOBAJIOCH B MPOTOKOJIE orepannu. Eciau B xone BMe-
IIaTeNIbCTBA PETUCTPUPOBAIIOCH W3MEHEHUE ITOJIOKCHHUS
Tena nanueHTta no AaHubiM cucteMbl CARTO 3, mosrop-
Has 330darorpadust He MPOBOAMIACH, OOJBHON HCKIIO-
qascs U3 UCCIICAOBAHMS.

dmoopockonyeckre HM300paKeHUSI COXPaHSIINCh
B JJIEKTPOHHOM ncTopuu Oonesnu. /s aHanmza mu3odpa-
JKEHUH HCIoNb30Bajach mporpamMma npocmorpa DICOM
¢aitnoB Vidar Dicom Viewer 3 (OO0 «I10 BUIAP»).
[Tonokenue nuIieBo/a ONpeAesIIOCh OTHOCUTENBHO TEHN
MO3BOHOYHHMKA BO BpPEMsI MAaKCHMAJIBbHOTO OTKJIOHEHHS.
W3amepenust TpOBOAMIIMCH OT JIATEPaIbHOW U MEHaIbHON
IpaHuI] MPOCBETa MHIIEBOJA 0 T'PAHMUI] Tela MO3BOHKA
MEPIECHANKYIISIPHO HA TPEX YPOBHSX: BEPXHHUHU Ha mepece-
YEHUH THMIIEBO/IA ¥ KPBIILIH JIEBOTO MPEACEP/Hs, OPUCHTH-
poM ciykui karerep Lasso, pacrosoeHHbIH B BEpXHE
JICBOH JIETOYHOW BEHE; HIDKHMH, Ha TIEPECEUCHHU C KOJIb-
1IOM MUTPaJILHOTO KJIalaHa - OpPUEHTUPOM SIBJISIOCH TOJIO-
JKCHUE KaTeTepa B KOPOHAPHOM CHHYCE; CPE/IHHI YPOBEHb
Ha CepeIHE PACCTOSHUSI MEX/ly BEPXHUM M HW)KHUM H3-
MepeHusiMu (puc. 2).

Ha 3Tux ke ypOBHSIX NMPOBOANIOCH U3MEPEHHE IIIH-
PHHBI KOHTPACTUPYEMOTO IPOCBETa MuIeBoja. Touka Ha
IpaHUIEC TO3BOHKA, OT KOTOPOW IPOM3BOIMINCH H3Me-
peHUs, B KaXJIOM Clly4ae BbIOMpajach WHIMBHAYaJbHO,
MCXOJIsl U3 BO3MOXKHOCTH Hamlydlle Busyainuzanuu. [1o-
BTOPHBIE NU3MEPEHHS BBITTOHSIIICH aHAJIOTHYHO, OT TeX XKe
AQHATOMUYECKUX CTPYKTYp, YTO M IIEPBHUYHBIC M3MEPECHHS.
BokoBoe cmelieHme MuIIeBoaa onpeaessuioch Kak pa3Hu-
1[a B 3HAYCHUSIX M3MEPEHMH IOJIOKEHHUS JIaTepallbHON 1
MeIMajIbHOM TpaHuIl TEHH THIIEBOAA Ha 330(arorpammax,
MOJTyYEHHBIX B HayaJle U KOHIIE Ollepalny, YYUThIBAIOCh 1
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OLICHMBAJIOCh MaKCHMaJIbHOE 3HaueHHEe OOKOBOTO CMelle-
Hus. Bee u3MepeHus BBIMOJHSTUCH MOCTIE KaTUOPOBKH MO
KaTeTepy KOpOHApHOTo CHHYcCA.

Beiensuioch Tpu BapuaHTa pacroyioKeHHs! MUIe-
BOJ1a OTHOCHTEJIFHO TEHH TT03BOHOYHHKA - [IEHTPAJIBLHOE,
KOTJIa THILEBOJ PacIojaraics 1Mo XoAy IO3BOHOYHOTO
cTonba; JEeBOCTOpPOHHEE, KOTAa IHIIEBOJ HaXOIHJIICS
OJDKe K JIEBOH IpaHMIlE TTO3BOHOYHHUKA; TIPABOCTOPOH-
Hee, KOrJia MUIIeBO/1 OBl OJIMKe K MpaBoOd I'paHuUIIE MO-
3BOHOYHUKA (pHC. 3).

CrarucTudyeckuii aHaau3

Craructuueckast 00paboTKa pe3yJbTaroB HCCIENO-
BaHMS IPOBOJIMIIACH C IOMOIIBIO CHCTEMHOT'O MaKeTa Ipo-
rpamMm IBM® SPSS® Statistics (Version 20, 2011). Ecinu
pacripesieNieHie SIBISIIOCh HOPMAaJIbHBIM, PE3YJIBTaThl BbI-
pakaJluCh Kak apu(METHUECKOE CpeaHee + CTaHJapTHOE
orkinoneHne (M+SD). B cinyyae HeCHMMETpHYHOTO pac-
MpeNeNeHIs Pe3yIbTaThl BEIPAKAIUCH KaK MEIHaHA U UH-
TePKBAPTHJIBbHBII HHTEpBa. JIJIs1 ONHCaHMUsI KaueCTBEHHBIX
JTAHHBIX MCIOJb30BAJIKMCh YAaCTOTHI U foiu (B %) ¢ yka3sa-
HueM 95% JIU, paccuntanHoro no Meroay Yusncosa. [Ipu
CHMMETPHYHOM paclpe/ieiICHHU [UIs CPAaBHEHHS CPEAHUX
BEJTMYHH HCIIOIb30BAJICS MapHbIi t KpuTepuit CThIONCHTA.
Ilpn HECHMMETPHUYHOM pPACMPEACICHUH HCIIOIb30BAJICS
KpuTepuil YHIKOKCOHA JIJIsl CBSI3aHHBIX BBIOOpOK. Kputi-
YEeCKHIl YPOBEHb CTATUCTHYECKON 3HAYUMOCTH TPH IMPO-
BEpKe CTaTUCTUUYECKUX TUIoTe3 mpuHumacs 3a 0,05.

HOJYYEHHBIE PE3YJbTATbBI

OCHOBHBIC XapaKTEPUCTUKH TIPOBEACHHBIX OIEpa-
Ui mpuBeneHs! B Ta0n. 2. Hanbomnee 9acTo BBIABIAIOCH
JIEBOCTOPOHHEE PACIOIOKEHHE ITHIIeBOA, OOHAPYKCH-
Hoe y 112 marmmenToB (58,6%), BTOpBIM MO 4acTOTE IICH-
TpajbHOE pacnonoxenue - 73 nanuenra (38,2%), n camoe
penKoe pacrojoKeHHe - MPaBOCTOPOHHEE, KOTOPOe OBLIO
HaiieHo y 6 6ompHBIX (3,2%).

Cpennee OOKOBOE CMEIIEHHUE MHUIIEBOIA COCTABUIIO
2,0 £1,9 MM Ha BepxHEM ypoBHE, 3,4+1,6 MM Ha cpeiHEM
ypoBHE U 1,4+1,2 MM Ha HU)KHEM YpPOBHE JIEBOIO MpE-
cepaust. JJocTOBEpHON CTATUCTUUECKU 3HAYMMON pa3HULIbI
B U3MEHCHHUH IIOJIOKCHHS IMHILNEBOAA B Hayaje U KOHIIE
orepanuu He momydeHo (p=0,251, p=0,558, p=0,824 coot-
BETCTBEHHO ISl BEPXHETO, CPESAHETO U HIDKHETO YPOBHEH
n3mepenns). Y 79,1% mnanueHToB MakcuMallbHOE OOKOBOE
CMeIIeHHE MMUTIEBO/IA He IpeBhImano 3 MM, y 20,9% marm-
€HTOB MaKCHMaJIbHOE CMEILEHHE COCTaBUIO Ooiiee 3 MM.
Camoe 3HAUMTEIBLHOE CMEIICHUE TEHH IHUIIEBOIA COCTa-
BHJIO 5,3 MM.

B nayane onepauuu mmpu-
Ha KOHTPAaCTHPYEMOTO MpPOCBETa
MMUIIEBOJ]a Ha BEPXHEM YpPOBHE
cocraBuia 18,2+4,1 mM, Ha cpen-
HeM 19,3+4,5 MM ¥ Ha HIOKHEM
ypoBHe 16,2+2.1 mm. Ilpu mno-
BTOPHOH 330(arorpaduu mupu-
Ha KOHTPAaCTHPYEMOTO MpPOCBETa
MMUIIEBOJ]a Ha BEPXHEM YpPOBHE
cocraBuia 18,4+4,2 MM, Ha cpen-
HeM 19,5+4,1 MM, Ha HIKHEM
16,1+2,3 MM U JOCTOBEPHO CTa-
TUCTHYECKH HE Pa3indajiach OT
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3HAYCHU, MOJYUYEHHBIX ITPU IIEPBOM n3MepeHu (Taoum. 3).
MakcumaabHOEe U3MEHEHHE IIMPHHBI KOHTPACTHPYEMOTO
IIpOocBeTa NUIeBoAa coctaBuio 5,5 mMm. He otmeueno Hu
OJIHOTO CJTy4asi PBOTHI MJIH acIIUpPAIHH.

OBCYXIEHHUE IMMOJTYYEHHBIX
PE3YJIBTATOB

JlaHHBIE O PACTIONOKECHNUH MTUIIEBO/IA, TIOTyICHHBIC B
XOJI€ MCCIICIOBAHNS, COBIA/IAIOT C JAHHBIMHU JIUTEPATypBbI,
IJie yKa3aHo, 9TO HanOoJee YacThIM SBISETCS LEHTPAIIb-
HOE W IleBOoCcTOpoHHee pacmonokeHue [8]. [Nomokenue
numnieBoga oTHocuTenbHO JIIT MokeT m3meHsThCS [14].
Z.Starek ¢ coaBTOpaMH B CBOEM HCCIICIOBAHHAN IMOKA3al,
YTO MHIIEBOJ MOXET MEHSTh CBOE MECTOIIOJIOKECHHE B
3HAQUUTENIPHBIX TIPEeTax 3a JUINTEIbHBIA IMPOMEXYTOK
Bpemenu (20-30 mgueif) [15]. Takum oOpa3oM, UCIIONB30-
BaTh BO BPEMsI OllEpalliil JaHHbBIE O MTOJIOKCHUH HHIIEBO-
Jla, TIOJy4eHHbIC Ha aMOylIaTOPHOM 3TaIle, He BCErnia BO3-
MoxHO. Kak oTmedarnock BbIIe, B CTAaThAX psja aBTOPOB
c000IIaI0Ch, YTO NHIIEBOA TaK K& MOXKET HCIIBITHIBATH
3HAUUTEJIFHOE M3MEHEHHE CBOETO PACIIOJIOKEHHS B IMPO-
necce PYA VJIB (mo pesynbraram 33odarorpaduu ¢ uc-
MIOJTb30BaHUEM OapueBOil MAcThl B KAUECTBE KOHTPACTHOTO
Beriectsa) [6, 7]. Takum 0O6pa3oM, aBTOPHI I€TaN BEIBOJ,
YTO W3-32 MOABIDKHOCTH THIIEBONA 330¢arorpadus mpu
PYA VJIB He naet 1ocTOBEpHOI HHPOPMALIUH O €TO TIOJIO0-
JKEHUH B TEUEHUN BCEH MPOLIETYPBIL.

CrannmaprHas OapueBasi B3BeCh 00J1a/1aeT XOPOIIUMHU
a/re3MBHBIMH CBOMCTBaMH, €€ ITPOJBIKCHUE 110 THIIEBO-
Iy obecrieduBaeTcs MepUCTaNBTUKON. BogopacTBopumbIie
KOHTPACTHBIE TIpemaparsl Mpu 330darorpaduu co3qaroT
MEHee MHTEHCHBHYIO TeHb, OBICTpPEE IPOXOAAT IO IHIIE-
BOAY, OOJIafaloT MEHBIIMMHU aJre3UBHBIMH CBOMCTBaAMHU
B CHJIy cBoed TekydecTH. OIHAKO KaKUX-THOO OTIMYMH
B CTEIEHH 3aIlOJHEHUsSI MPOCBETa MUIIEBOJA IO CpaBHE-
HUIO ¢ cynb(aToMm Oapus He OBUIO OTMEUYEHO, Ha00OpOoT,
IIPUMEHEHNE BOZOPACTBOPUMOTO KOHTPACTHOTO BEIIECTBA
MIO3BOJISUIO BBISIBUTH aHATOMHUYECKHE OCOOEHHOCTH CTpO-
€HMs NWIIEBOJA, HE BUANMBIC IIPU MPHUMEHEHUH Cylb(a-
Ta Oapus [16]. PesynsraTel Hameil pabOTHI TOKa3aId, 9TO
TIOJIOKEHUE MHIIEBOJA OTHOCUTEIBEHO CTAa0MIIBHO Uy Ta-
IIMEHTOB HE HAOIIOAACTCS CYIIECTBEHHOTO N3MEHEHHUS €TO
TIOJIOKEHUSI B XOJIE ONEPAaTHBHOIO BMemIarenbcTBa. Pac-
XOXK/ICHHE C BBIBOIAMH TIPEIBIAYIINX HCCISTOBAHUN MOXK-
HO OOBSICHUTH TE€M, YTO aBTOPHI NPHUMEHSIIM B KauecTBE
KOHTpacTa OapHeByIO TAcTy, UMCIOIIYI0 Oojiee TyCTYIO
KOHCHCTEHIIMIO, YEM BOJOPACTBOPUMOE KOHTPACTHOE Be-

Puc. 3. Bapuanmbl pacnonoscenusn numeeooa OMHOCUME]IbHO MEeHU NO360HOY~
HUKa: a - npaeocmoponHnee, 0- uenmpaiovHoe, 6 - 1€60CMOPOHHee.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

mectBo. Kak cieicTBue, OapueBasi macta Morya BbI3BaTh
Oosiee aKTUBHYIO TIEPUCTAIBTUKY MHUIEBOJIA, YTO CIIOCO0-
CTBOBAJIO U3MEHEHUIO €T0 MECTOIOJIOKEHNUSI.
TepMmuueckast TpaBMa nuiieBosa o Bpemsa PUA VIIB
o naHHbIM uccneaoBanuss OPERA BcTpeuaetcs ¢ yacrto-
Toit 1o 10% [17]. DT0 OcnoxHEeHHEe BO3HUKAET TOrNa, KO-
IJa 30Ha Harpesa TkaHeil npu PYA nHa 3aaneit ctenke JIIT
3aXBaThIBAeT HKCTpaKapAUaIbHbIE CTPYKTYPHI, B TOM YHUC-
Jie ¥ MUIIEBO, U ABJSIETCS MPEANOCHUIKOM /s BOZHUKHO-
BEHUS NPeJICePAHO-MUIIEBOTHOTO cBUIIA [4].
Cy1ecTByeT HECKOIBKO METO/IUK, HAllPaBICHHBIX Ha
CHIDKEHHE PUCKA TEPMUYECKOTO MOBPEXKICHUS MUILEBOA
Bo BpeMsi PUA VJIB. U3mepenue teMmeparypsl IpocBeTa
numeBoja Bo BpeMs PUA VJIB - mmpoxo ucnonb3yeMslit
Croco0 JUii MHUHUMU3AIMKA TepMHUYECKON TpaBmbl [10].
OpHaKO CYIIECTBYET psiJi pPabOT, B KOTOPBIX IMOJBEPracT-
Cs1 COMHCHHUIO 3(P(PEKTUBHOCTh TaHHOW MeTonuku [18], u
Oosiee TOro, HaIMYKME MHOPOJIHOTO TeJla B IPOCBETE MHIIE-
BOJIa CaMo MO cebe MOXET yBEIMYMBATh PUCK Pa3BUTHS
Tepmuyeckoi TpaBMmel [19]. Kpome Toro, B O0bIIMHCTBE
CJlyyaeB HMCIOJIB30BaHUE IMUIIEBOJHOIO JaT4MKa TpeOyeT
MIPOBECHUS OOIEeH aHeCTe3un, HO BO3MOXKHO U €ro IpH-
MEHEHHE B YCIOBUSAX MeIMKaMeHTo3HoM ceparuu [20]. U3-
MEHEHHUE MoJNoKeHus nuieBosaa Bo Bpemsi PUHA VJIB ¢ uc-
MOJIb30BAHUEM CIIELUANBHBIX YCTPONCTB [21] nnu narumnka
JUI YPECHUILEBOJHOIO YIBTPa3BYKOBOTO MCCIEIOBAHUS
[22] mo3BosIsIET MUHUMH3UPOBATH PUCKH TEPMHUECKOTO

Tabnuya 2.
OcHoéHble XapaKmepucmuKu npoeedeHHbIX onepayuil
m=191)

Bpewms onepanuu, Mux 98,9+26,4
Bpemst Mmexy 230¢arorpadusimu, MuH 88,9+20,0
Bpewmst duropockonuu, ¢ 131,0+£90,7
Bpems pangnouacToTHON abiaruu, MAH 18,0+7,0
Tabnuua 3.

Hupuna konmpacmupyemozo npoceema nuULE600a 6
Hauae u Konye onepayuu
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noBpexkieHust. OTHAKO 3TH METOIMKH SIBJISIFOTCSI MHBA3UB-
HBIMH M TakK e TPeOyIOT NpoBeeHUs 00IIeli aHeCTe3 M.
CyIIeCTBYIOT METOIMKH OXJIQKICHUS IMUINCBOJA B XOC
abnaruu [23], HO OHM 00J1a1al0T TEMH K€ HETOCTAaTKaMM -
WHBA3UBHOCTh M HEOOXOIUMOCTh OOIICH aHeCTEe3UH.

MeTomuKu BH3yaJIM3alliKl IUIIEBOJA BKIIIOYAIOT B
ce0s1 BHyTpHUCEpIICUHOE YIIBTPa3ByKOBOE HCCIIEIOBAHUE,
KOMITBIOTEPHYIO TOMOTIpaUi0 B COYCTAHHH C CUCTEMaMHU
HEe(IF00POCKOITNIECKOTO KapTUPOBaHHs, 330(arorpaduio.
BHyTpucepieuHoe yIbTPa3ByKOBOC HCCIICIOBAHHE CUU-
TaeTCsl OJHUM M3 IMOJIC3HBIX WHCTPYMCHTOB M3-32 OLICHKU
MECTOIOJIOKCHHSI THIICBOIa B PEKUME PEabHOTO Bpe-
MEHH, HO 3TO JIOCTATOYHO JIOPOTOCTOSIINNA METOI, K TOMY
JKe TPeOYIOMMKA OTAEIBHOTO COCYIHMCTOrO goctyma [24].
KommbroTepHast Tomorpadusi MO3BOJIIET TOYHO OIpEIe-
JIUTH TIOJIOKCHHUE MMUIIICBOIA OTHOCUTEIIBHO 3aJHEH CTCHKU
JITT [25]. CoBpeMeHHBIC CHCTEMBI HE(ITFOOPOCKOITHUECKO-
IO KapTHUPOBAHUS HMCIOT BO3MOKHOCTH HWHTCTPUPOBATH
nojy4eHHoe m3o0pakenue B kapty JIII, moctpoeHHyt0 B
xoze onepau. OHaKO JaHHBIH METO TpeOyeT JONOJIHH-
TEJBHBIX 3aTPaT BPEMCHH U TOBBINIACT JIyUYCBYO HATPY3KY
Ha IalyeHTa.

D30¢arorpadusi ¢ UCHOIB30BAaHUEM BOIOPACTBOPU-
MOTO KOHTPACTHOTO BEIIECTBA - MPOCTOW CIIOCOO MOITy-
YUTh UHPOPMAIUIO O PACIOJIOKCHHUH IMHUIIEBO/A, HE Tpe-
Oyromuii 0COOBIX MaTepHajbHBIX M BPEMCHHBIX 3aTpar.
Kak mokasaio Haiiie ucciieioBaHue, MUAICBOJ HE UCTIBITHI-
BacT CMECIICHUsS 00Jice YeM B HECKOJIBKO MUJUTUMETPOB B
Xoie orepanuu. Takoe cMeleHne He TIPUBOJIUT K U3MEHe-
HUIO BapHaHTa PACIOJIOKCHHS IMHIICBOA (HAIIpUMep, OT
JIEBOCTOPOHHETO K ITPaBOCTOPOHHEMY) H, CJIEA0BATEIILHO,
KIMHHYCCKHU HE 3HaYMMO. TakuMm 00pa3oM, BEITIOJIHUB 330-
¢arorpaduio B Havyasie Omepalyu, Mbl OyIeM UMETh WH-
(hopMaLUIO O TIOJIOKEHHUH MTHUILEBOA, M CMOXEM U30ekKaTh
arpeCCUBHBIX BO3JICHCTBUII B 30HE €r0 HAXOXKJICHHUS, CHU-
JKasi PUCK TEPMUYICCKOTO TTOBPESIKICHUS.

OrpaHuYeHNns UCCJIET0OBAHUS

OrpaHMYCHHUSMH HAIICTO WCCIICIOBAHUS  SBISICT-
Cs TO, YTO BO BpeMs 330(darorpapuii Mbl BHIUM TOJBKO
MPOCBET IMUILEBO/A, HO HEC MOXXEM OLICHUTH TOJIIIMHY €T

YpoBeHb Hauano Komnen P CTEHKH.

U3MEpEHHS omnepanuu | onepanuu SAKJIOUEHHE

Bepxuwuit (Mmm) 18,244,1 18,4+4,2 0,162

Coemmit ()| 19345 | Toseal | 0435 | 0 o A Vo1h e memsere

Hinkruii (Mm) 16,242,1 | 16,1+2,3 0,766 BaeT KIMHWYECKH 3HAYMMOTO CMEIICHHS.
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IIEPBBIM OITBIT TUCUAJIBHOM KAPAUOCTUMVJISALIMU V TIEJUATPUYECKUX ITALIMEHTOB
0.10./I:xadppaposa, JI.U.CBunuoa, C.H.Kpusoaanos, 1O.E.IlepeBo3nukona, A.B.Cmopron, E.O.KapTodesneBa
HHH rapouonozuu, Tomckuii hayuonanvuulii ucciedosamenbckuil meouyunckuii yenmp PAH,

Tomck, nep. Koonepamuenutii, 0. 5.

Heab. OueHuTs 3HEKTUBHOCTD U 6€30IaCHOCTD THCHANBHONW CTUMYJISIIIAN Y TISTHATPHYCCKUX MAIlMEeHTOB.

Marepuan u metoanl ucciaenoBanus. lllectn mamuenTaMm ObUia BBIMOTHEHA SHIAOKApIUAIbHAS MMIUTAHTAIHAS
KapINOCTUMYIIATOPA C UMILIAHTAILIUEH KETYITOYKOBOTO 3IEKTPOa B THCHANBHYIO MO3UIHI0. [IpoBoaniocs ctanmapTHOE
MUAarHOCTHYECKOE O0CIeIoBaHNe, BKITIOYAIONIEe PYTHHHBIC OOIMICKINHIYECKHe U JaboparopHble oOcienoBanms, DKI
¢ onenkoil mmpuHbl QRS, x0onTepoBckoe MoruTopupoBanre IKI' (XM DKT'), sxokapaunorpaduto (IxoKI') ¢ onenkoii
pa3mMepoB, 00BEMOB KaMep CepAlla U COKpaTUTENbHOH (yHKunu jesoro xenypouka (JDK) u Speckle-tracking OxoKI ¢
oreHKO# rimobansHOM npogonsHON Aedopmaru JOK (GLS JDK). B xone auHammueckoro koHTposist ipoBeaeHsl JKT,
XM 3KT, 9x0oKI" u Speckle-tracking 9xoKI.

Pesyabrarhl. CenekTuBHAs CTUMYIANUA Iydka ['mca (M3ommpoBaHHBIA 3axBar cuctemsl [ nca-Ilypknnne) Obina
JOCTUTHYTA TOJIBKO Y OJHOTO MAIMEHTa, Y OCTAIBHBIX 5 TAIMEHTOB BHITOJIHEHA HECENCKTHBHAS THCHATIBHAS CTUMYIIS-
. Ha pone rucnanbHoi CeneKTHBHON U HECETEKTUBHOW CTUMYIISIIIMK OTMEUEHA 3HAYNMAasi HOPMAJTU3aIlHsI TOKa3aTess
anekrpomexannueckoit nuccuaxponnu JK (GLS) ¢ -17 [-15;-19] no - 21,4 [-21;-22] (p=0,013). Haubomnee 3HaumMast
HOpMaU3aIHs IpoaoiapHOH aedopmarin JOK pernctprupoBanacs y mapieHTa ¢ IpeaniecTBYIONEH paHee dSIHKapAnaIb-
HOHM CTUMYJISILIMEN NPABOTO JKEIYI0UKA.

BoiBonbl. Ou3nonornyueckas rucHatbHas CTUMYISIHS CIIOCOOCTBYET CHHXPOHHU3AINH JKETyI0uKOB, 00ecTiednBas
Haubosnee (pU3MONIOTHIECKYI0 CTUMYIIALINIO0 MHOKap/a, Kak P NePBUYHON NMIUTAHATIINH IEKTPOKAPIHOCTUMYIIATOPA,
TaK 1 y MalUeHTa ¢ MPeANIeCTBYIOMEH IITUTETbHON CTUMYIISAIIUEH ITPABOTO JKEITyT09Ka, COMPOBOKIAIOIINECS JKEITyI0-
KOBOM JMCCUHXPOHHUEH.

Ki1roueBble ci10Ba: SIEKTPOKAPINOCTAMYISINS; THCHATBHAS CTUMYJIISIIS;, KETYI0IKOBas JUCCHHXPOHUS; TOTHAS
aTPUOBEHTPUKYIISIpHAS OJTOKaaa; TETH
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FIRST EXPERIENCE OF HIS BUNDLE PACING IN PEDIATRIC PATIENTS
0.Yu.Dzhaffarova, L.I.Svintsova, S.N.Krivolapov, Yu.E.Perevoznikova, A.V.Smorgon, E.O.Kartofeleva
Cardiology Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences,
Russia, Tomsk, 5 Kooperativny lane.

Aim. To present our clinic’s experience of His bundle pacing in pediatric patients.

Methods. Six patients underwent endocardial pacemaker implantation with a ventricular lead in the Hisian position.
A standard diagnostic examination was carried out, including routine general clinical and laboratory examinations, an
ECG with an assessment of QRS width, Holter monitoring, echocardiography (Echo) with an assessment of the sizes,
volumes of the heart chambers, left ventricle (LV) contractile function and Speckle-tracking Echo with an assessment of
LV global longitudinal strain (LV GLS). To assess dynamic control ECG, Holter monitoring, Echo and Speckle-tracking
Echo were performed.

Results. Selective His bundle pacing (isolated capture of the His-Purkinje system) was achieved in only one patient;
non-selective His bundle pacing was performed in the remaining 5 patients. With His bundle selective and non-selective
pacing, a significant normalization of the LV electromechanical dyssynchrony index (GLS) was noted from -17 [-15; -19]
to -21.4 [-21;-22] (p = 0.013). The most significant normalization of LV longitudinal strain was recorded in a patient with
previous epicardial stimulation of the right ventricle (RV).
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Conclusion. Physiological His bundle pacing favours ventricular synchronization, providing the most physiological
myocardium pacing, both during primary pacemaker implantation and in patients with previous long-term RV pacing,
accompanied by ventricular dyssynchrony.

Key words: cardiac pacing; His bundle pacing; ventricular dyssynchrony; complete atrioventricular block; children

Conflict of Interest: none.

Funding: none.

Received: 07.02.2024 Revision received: 29.04.2024 Accepted: 16.05.2024
Corresponding author: Svintsova Liliya, E-mail: lis@cardio-tomsk.ru

O.Yu.Dzhaffarova - ORCID ID 0000-0002-3947-4903, L.I.Svintsova - ORCID ID 0000-0002-2056-4060, S.N.Krivo
lapov - ORCID ID 0000-0001-8121-8287, Yu.E.Perevoznikova - ORCID ID 0000-0002-5352-1323, A.V.Smorgon -
ORCID ID 0000-0002-6531-7223, E.O.Kartofeleva - ORCID ID 0000-0003-2469-8098

For citation: Dzhaffarova OYu, Svintsova LI, Krivolapov SN, Perevoznikova YuE, Smorgon AV, Kartofeleva EO. First
experience of His bundle pacing in pediatric patients. Journal of arrhythmology. 2024;2024;31(3): 25-32. https://doi.

org/10.35336/VA-1334.

EnuHCTBEeHHBIM CIIOCOOOM JICYEHUS! CHMITOMHOM
OpaiuKapIuu y AeTei C MOJHOW aTpHOBEHTPUKYISIPHON
Ornokanoii (ABB) siBisieTcss MMIUIAaHTAIMS KapIUOCTHMY-
nstopa [1]. Beibop onTuManbHOW CHCTEMBI AJICKTPOKap-
muoctumyisiiun (OKC) nuist pebeHka TpeOyeT 4eTKoro
MTOHUMAaHMsI OCHOBHBIX XapaKTEPUCTUK COBPEMEHHBIX all-
1apaToB ¥ [OKa3aHUH K TOCTOSTHHOM CTUMYJISILIUU, TPEUMY -
LIECTB U HEJOCTATKOB AMHUKAPAUAIBHBIX U SHIOKapIHalIb-
HBIX DJIEKTPOJIOB, MHTEHCHBHOTO (PU3NYECKOr0 Pa3BUTHS
peOeHKa ¥ BO3MOXKHBIX OCIOKHEHHH [2, 3]. DIeKTposs
JUISl CTUMYJISILIME MOTYT OBITH Pa3MeleHbl TPAaHCBEHO3HO
WIN SMMKApAAAIBGHO. YYHUTBIBAs BBICOKUIT PUCK BEHO3HOM
OKKJIIO3UH, Y JIETeH ¢ Maccoil Tera MeHee 25 KT AJIeKTpo-
JIbl JUTSL KapIMOCTUMYJISIIMKM HanOosee 0e30IacHO pacrio-
JlaraTh 3MUKapJUAIbHO HA BEPXYIIKY JIEBOTO JKEITylI0uka
(JIX) [4, 5]. Y neteii Becom Oosee 25 KI mMpUMEHSICTCS
9HJIOKap/MaIbHas CTUMYJISILINS, TIPH KOTOPOI 00LIeTTprHs-
TBIM MECTOM JIOKAJIM3aLUU IEKTPOA ABIAETCS BEpXyIIKa
npasoro skenynouka (IDK) [4]. Ongnako, Hauano pacrpo-
CTPAaHEHUS CTUMYIUPOBAHHOIO 3JIEKTPUUECKOTO MMITYIIb-
ca U3 anMKaJIbHOW 00JIaCTH CIIOCOOCTBYET IMapajioKcab-
HOMY JBMXKEHHUIO TEPETOPOJIKU, BBI3BIBAS AIEKTPUUECKOE
1 MEXaHHYECKOE aCHHXPOHHOE COKpAIIIEHUE KETYI0UKOB,
MPUBOJSA K Pa3BUTUIO NMEHCMEKEPUHIYLUPOBAHHOM auc-
cuHXpoHunyeckoi kapauomuonaruu (ITIAKMIT) [6-8]. Uc-
CJIeZIOBaHMS MOKA3alIH, YTO UCKIIIOUUTh PA3BUTHE MEXKIKe-
JIYIOYKOBOW ¥ BHYTPHIKEIYIOYKOBOH JAUCCHUHXPOHHUU TMPH
SHI0KapAUAIbHOM JOCTYIE BO3MOXHO NPHU CTUMYIISALUU
HEMOCPEJICTBEHHO cucteMbl luca-IlypkuHbe, BBI3bIBast
(PU3HOJIOTHYECKYIO JICTIONISIPU3AIINIO JKEITYI0YKOB U 00e-
CIe4yrBas CHHXPOHHYIO KHHETUKy [9].

Crumyssust mydka ['mca ocymiectsisiercs Jimoo my-
TEM NPSMON CTUMYJISIIMK ITy4Ka ['Mca (ceneKkTHBHas Win
n3buparenbHas CTUMYJISLUS my4yka [uca), Jmbo myrem
CTUMYJISILIMU Iyuka ['Mca u okpykaromiei xemy1ouKoBoH
TKaHH, YTO ONpEAENseTCs KaK HECEeIeKTHUBHAs CTUMYJIS-
st [10]. CymiecTByioT ormyOIMKOBaHHBIE KPUTEPHU LIS
pasnuuus ABYyX THIIOB TMCHAJIBbHOW CTHUMYJISALUH: H30U-
parenbHasi (MM CEJIEKTHBHAs) CTHUMYJsinus mydka ['mca
MIPUBOAMT K 3aXBaTy ITydka ['mca mpu HU3KHMX IOpOrax M
HE CTUMYJIHUPYET MUOKAp/ KEIyI0uKOB, TOCKOIBKY MyUOK
I'mca HaxoaMTCsl B NMPSIMOM KOHTAaKkTe TOJBKO C MeMOpa-

HO3HOH 4acThI0 MeXOKENya0uKkoBoil neperopoaxu (MIKIT),
HO HE C MHOKapJoM. Mexy TeM, HeCelNeKTUBHAs CTUMY-
nsuus myuka ['mca mMoxkeT morpeGoBath Ooliee BBICOKOW
MOIIHOCTH M, COOTBETCTBEHHO, 00Jiee BBICOKOIO MOpOTra
CTUMYJISILIUM M BKITIOUAET 3aXBaT KETYI0UKOB U3-3a pa3Me-
IIEHUS 3JIeKTpoa Oinmke K Muokapay. Oba Merosa CTUMY-
JsuMu nydka ['mca npuBozsT Kk 0ojiee y3KoMy KOMITIEKCY
QRS 1o cpaBHEHUIO ¢ TPAAUIIMOHHONW CTUMYJISIIIUEH MUO-
Kapja xenyaoukos [9, 11-13].

Y4uTHIBast, 4TO B [1E€IMATPUIECKOH IOITYISILIUH O0BIY-
HO TpeOyeTCsl BBICOKUIT IPOLEHT CTUMYIISILIMH JKETYJOUKOB
[5], a Takke u3BecTHBIE OCIOXKHEHUST XpoHuueckon 1K
CTUMYIISIUH [6, 7], puznonornyeckas rucuaibHasi CTUMY-
JISIUSL cTajla BBI3bIBATh UHTEPEC B ATOM BO3pAcTHOU rpyI-
ne. B nanHol cTaTbe MBI IPEICTaBIIAEM ONBIT THCHATIBHOM
CTUMYJISILIUM Y JieTel Hallel KIMHUKM.

MATEPHUAJ U METOJbI
HCCIEJOBAHUA

XapakTepucTHKa NallUEHTOB

B nepuon ¢ urons 2020 1. mo okTs0ps 2022 T. IIecTi
nanueHTam Oblia BBINOJHEHA 3HAOKapAHaabHas Kapauo-
CTUMYJISIHSA C UMIUTAHTAIIEH JKETyJOYKOBOTO 3JIEKTPOsa
B THCHAJIbHYIO TTO3UNNI0. Bee omeparum Obliiy BBITIONTHE-
Hbl OJHUM XHUPYProMm, UMeromuM 20 JIETHUH ONBIT UM-
IUIAHTAIMH KapAHOCTUMYJISITOPOB y B3POCIBIX U AETEH.
Knnanueckue naHHbIE MAMEHTOB MIPEACTAaBICHBI B TAOM.
1. Cpemamii Bo3pacT gereit coctasmn 12,5 mer [11,25;
14,5]; cpennamii Bec 49 xr [41,8;64,5]; Bce manueHTH OBLTH
JICBOUKH. Y JIBYX HMAIMEHTOB ObIIa MPOBEAECHA CMEHA JITH-
KapAHaIbHONH CTUMYJSIIMU HA 3HAOKApAHAIbHYIO, B Of-
HOM CJIydae CMEHA CHCTEMBI Obla CBsI3aHA C UCTOLICHUEM
6arapen DKC, B apyrom mo mpuduHE TUCQYHKIHH SITH-
KapIHaIbHBIX IEKTPOAOB. B OCTambHBIX YeThIpex Ciryda-
sX ObliIa BBITIOJIHEHA TIEPBUYHASI SHAOKApINAIbHAS CTHMY-
nsmws. Y Tpex MaIueHToB nmpuunHoi nMrutanTannd DKC
OpLTa BposkieHHas monHast ABB, y ogHOTO M3 HUX B code-
TaHUM C BpoXaAeHHBIM TopokoM cepama (BIIC) - medek-
TOM MEXIPEACEPAHON MEPEropoiKkH. Y IBYX MALMEHTOB
nosHasi ABD siBunach 0ClnOXKHEHHEM KapIuOXHpypruyec-
kot koppeknuu BIIC - terpanst ®anmo B omHOM cilydae
nedexra MKII B apyrom. Emme ognH marieHT mocine mnepe-
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HECeHHOU MH(EKIUK B aHAMHE3€, CTPa/lall YaCThIMH MPE-
CHHKONAJIBHBIMUA ~ COCTOSIHHUSIMH,  COIIPOBOKIAIOIIIUMHUCS
JUTUTETILHBIMU Tay3aMH PUTMa JI0 6,5 CeK. 3aperucTpupo-
BaHHBIMU TIPH TIPOBE/ICHUN CYTOYHOTO MOHUTOPUPOBAHHMS
anekrpokapanorpammel (CM OKI), nmpuunHOM, KOTOPBIX
okazajnach TpansutopHas ABb 2-3 crenenu, ¢ mepuonu-
kol Benxkebaxa 6:1.

[Tokazanuss K KapJHOCTUMYIISILIMK OIPEACIISIINCH
HCXOJISl U3 JICUCTBYIOLIMX PEKOMEH/IAIMH C y4eToM Beca
peOeHKa Ha MOMEHT MUMIUIAHTALUK WM PEUMIUIAHTAIMH
OKC, mporHoza (GyHKIUH W LEIOCTHOCTH MEPBUYHBIX
SMUKapAUATBHBIX 3JEKTPooB [1].

[Tpn nocTtymieHnu B CTallMOHAp BCEM MalMEHTaM
IIPOBOJIMIIOCH CTaHAPTHOE JHArHOCTUYECKOEe 00Cie10Ba-
HUE, BKJIIOYAIOIIee PyTHHHBIE OOIEKINHIYECKHE U J1a00-
paropubie oocnenoBanus, DKI' ¢ onenkoit mupunsr QRS,
CMDOKT, sxokapmuorpaduto (IxoKI') ¢ omenkor pasme-
POB, 00BEMOB KaMep CepAlla U COKPaTUTEIbHOH (QyHKIMH
JDK wn Speckle-tracking 9xoKI' ¢ onenkoit miobanabHOM
npononeHoi aedopmaruu JOK (GLS JDXK). Ilpu auna-
MugeckoM koHTpose nposeaeHsl DK, CMOKT, OxoKI u
Speckle-tracking 9xoKI.

B KaxI0oM KIMHMYECKOM Cilydyae MalueHTaM Mpo-
BOJMJICS JICTAJIbHBIH aHAJIN3 SJIEKTPOKAPIHOTPAMMBI IO
3amucH B 12 OTBEACHUSAX HAa CKopocTH 3amucu 50 mMm/c
o obmenpuustomy nporokoiay. CMOKI' BemonHsuioch
C HCIOJIb30BaHHEM CHCTEMBl CyTOYHOTO MOHHMTOPHpPOBa-
nust DK Schiller 300 o obmenpunsitoit Mmetoauke. Jist
OLICHKH BHYTPHUCEPJICYHON I'eéMOJANHAMUKH BBINOJIHSIACH
9x0KI" B M- u B- pexxumax u nomruieporpadus. Mcmnosb-
30Baiich ynbTpasBykoBblie cucteMbl Affinity 70 (Philips,
CIIA). [yis u3mepeHusi OCHOBHBIX Pa3MEpoOB U 00BEMOB
Kamep cep/ua, okaszareneil BHyTpUCepACYHON reMOoMHa-
MHKH HCIIOJIB30BaI CTaH/IAPTHBIE CIIOCOOBI M MO3HIIUH.
[lokazarenn omnpeneNsuINCh aBTOMaTHYECKH, COIIACHO
MPOTOKOJIy HcchenoBaHusi. KoHeuHblid auacTonnyeckui
nuametp JOK u Tommmua MXKIT u3mepsiauch ¢ moMouso
napactepHanbHoi OxoKI' mo anmuHHON ocu B M-pexxume.
Opaxiuto BeIOpoca Jieoro xenymouka (OB JIXK) paccuu-
TBIBAJIU C MCIIOJIb30BaHUEM OHMITIIaHOBOrO MeToaa CuMmIico-
Ha. Cucronmueckas ¢ynkius JDK cumramack HHU3KOMH,
eciiu OB JIXK Obuta Huke 55%. Kpome cranpapTHbIX n3-
MepeHHi 00BEMOB Kamep, OIIEHUBAIH OTKIOHEHUE KOHEY-
Horo Juacrosnmdeckoro oovema JK oT mHamBuUIyanbsHO
MIPOTHO3UPOBAHHBIX AHTPOIIOMETPHUYECKHX HOPM, BbIpa-
JKEHHOE B IpolleHTaX. Takoil Moaxos CBsI3aH ¢ BO3PACTHOM
1 aHTPONOMETPUYECKON HEOTHOPOIHOCTHIO MAIMEHTOB, a
TaKKe HEOOXOMUM ISl TUHAMHYECKOW OILEHKH TOoKa3are-
neit OxoKI' B ¢BsI3U ¢ yBeIMUEHUEM pa3MEPOB Cep/llia MpH
W3MEHEHHH BO3pacTa M aHTPONOMETPHYECKHUX JaHHBIX.
JlaHHble MOKa3aTea ONpENessUINCh aBTOMAaTHUECKH, B
niporpammuoM npunokennu «Child Heart» [14].

Bcem nanmenram Juist oneHkr jgedopMaluu CTEHOK
JIK 6suto BeimonHeHa OXxoKI™ ¢ ucrnonb3oBaHHEM TEXHO-
norun «cnen nstHay (Speckle-tracking 9xoKI') u usmepe-
HueMm GLS JDK, cormacHo pexomenaanusm EBpomneiickoro
obmrectsa kapauonoros (ESC), EBpomneiickoii acconuaryu
CIELUAJIMCTOB 10 METOaM BU3yallM3alluH CEpPCIYHO-COCY-
mucroit cuctemsl (EACVI) n AmepukaHckoro o0OiecTsa
sxokapauorpaduu (ASE) [15]. CHmwxkenue miobagbHON
nedopmanun JOK B npogosibHOM HarpaBiIeHUH, BbISBICH-
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Hoe 1o naHHbIM Speckle-tracking 9xoKT, obnanaer Oosee
BBICOKOW YyBCTBHTEJILHOCTHIO B OTHOIICHUH TUCHYHKIMN
JIK, uem ®B u mo3BOJISICT BBISIBUTH «CYOKITHMHUYCCKHEC)
HapyIIEHUs KOHTPAKTWIBHOCTH MHOKapja, KOTOpble HE
MOTYT OBITH OOHApY)KEHBI 110 JAHHBIM CTaHAapPTHOTO MpPO-
Tokojyia OxoKI [16].

IIpouenypa uMmiIaHTaAUA

BMmerarenbCTBO  BBINOJIHSUIOCH IO CMEIIAHHOW
aHCCTE3MCH, BKIIFOYABIICH B ceOs MECTHYH HMHQUIbTpa-
TUBHYIO U BHYTPHBEHHYIO Ha CIIOHTQHHOM JIBIXaHUH (UC-
MoJIb30Bajiack KoMOWHanus mporodosia U (eHTAaHUIA).
Jlyist ycrienmHoi MMIUTaHTalul CHCTEMBl Ba)KHO HaJM4He
COOCTBEHHOTO PHUTMa CEp/la, 4TO IO3BOJISIET IPOBECTH
KapTHPOBaHKE U 3apETHCTPUPOBATH CUTHAIIBI IPOBOSIICH
CHCTEMBI, MOCKOJIBKY Ha (OHE KEITyZOUYKOBOH CTUMYJIS-
UM JETEKTUPOBATh CUTHAJBI MPOBOASNICH CHUCTEMBI 3a-
TpyAHUTENbHO. [103TOMY y MallMEeHTOB, HAXOASIIMXCS Ha
)kemynoukoBoi ctumyssiiun DKC, nmepeBoauics B pexxum
VVI ¢ gacroroii 30 uMI/MUH 710 TOSIBJICHUS 3aMellaro-
mero purma. [lepBbIM 3TanoM MPOM3BOIMIACH ITYHKIIHS
npaBoil 6eapeHHoN BeHbl M0 CeNbAUHTEpY ¢ YCTaHOBKOM
uHTpoabtocepa 7 dpeHu, depe3 KOTOPBIM MPOBOAMICA
anekTpodusnonornyeckuid anexrpon Marinr (Medtronic
plc, AyOnun, Wpnanaus) uiss perucTpanuy IpoBOSIIeH
CHUCTEMbl M B KauecTBE PEHTIeH-OpHEHTHpa. BTopbiM
9TAroM MPOM3BOAMICS pPa3pe3 B JIEBOH MOAKIIOUNYHON
obnactu nnmuHOW 3-4 cM, BHEIIHSSI TPETh paspesa JoJi-
JKHA TIepeceKkarhb JIeIbTOBUIHO-TPYAHYI0 Ooposny. Hanee
MIPOM3BOMIIOCH BhIJENeHUe Vv.cephalica sinistra, myTem
BEHECEKLIUH B TIPOCBET BEHBI MPOBOJMJIICS JKEITYI0YKOBBIN
AIIEKTPOJI, TIPH JOCTaTOYHOM ITPOCBETE BEHBI TaK JKE B HEe
MIPOBOJIMJIICS TIpEJICEPIHBIH aekTpos. Ecium st mpeacepa-
HOTO AJIEKTPO/Ia TMaMeTpa MPOCBETa HE XBATAJIO POU3BO-
qunack myHknus no Cenbaunrepy v.subclavia sinistra n
€ro NPOBEJ/ICHHE B ITPaBbIe OT/EIIBI CEeP/LIa.

[IpencepaHbIii 2IEKTPOA TO3UIIMOHUPOBAJICS B BEPX-
HUX OT/ENax IPaBoOro MPeACEpAMs MPHU TOMOIIM Ipe-
copmupoBaHHoro J-oOpazHoro crumiera U (UKCHPOBA-
csi. PeHTreHoaHaTOMUYECKOW LENbIO ISl JKEITYI0YKOBOTO
ANIEKTPOia OBbUT TUCTANBHBIN KOHUUK AJIEKTPO(YU3UOIOTH-
YeCKOro KareTepa, IJie perucTpupoBaiicsi curuain [ uca Hau-
Ooublneit aMIUTYIBL. B CBSI3M C HEIOCTYITHOCTHIO Ha MO-
MEHT MMIUIAaHTALMH CIEeIUaTM3UPOBAaHHBIX JJOCTaBOYHBIX
CHCTEM JUIsl O3UIMOHUPOBAHUS 3JIEKTPO/Ia UCIIOIB30BaI-
s CTWIIETHBIH roaxox. J{ist aToro pykamu opmupoBaach
KpHuBH3Ha cTmiera B HampasieHun [DK u nonomHnTens-
HBIH CeNTaNbHBIA M3rHO ISl MEPHEHAMKYISPHOTO MO3H-
LIUOHUPOBaHUs AnekTpona otHocurensHo MIXKIL. B mo-
HOTIOJIIPHOW KOH(UIYypallui perucTpUpOBAJICSl CHTHAI C
UMITJIaHTHPYEMOTO 3JIEKTPO/Ia sl ISTeKINY yuka ['uca n
OLICHKH TOKa TIOBPEX/CHUS MPH BKPYUYHNBAHUH JIEKTPOA.
dopmupoBaach METIS HKEIYIT0YKOBOTO IEKTPOAA B I10-
JIOCTH TPaBOTO MpeNCepns Uil KOMICHCAIUU OyayIlero
pocTa. DneKTposbl (PUKCUPOBAINCH B paHe, COCANHSIIICH
¢ xoprnycom OKC, xoTopslii momemaics B JIOXKE B IMOJ-
KOXKHOM KjeTuaTke. PaHa ymmBanach paccachiBaroIEHCs
HUTBIO U BHYTPUKOXKHBIM IIIBOM. Y/laJIeHHE paHee HMIUIaH-
TUPOBAHHOTO KOPITyca CTHMYJSATOPA MPOBOIMIOCH HEIO-
CPE/ICTBEHHO I0CIIe UMIUIAHTALMK dHIOKapANAIBLHOM CH-
ctembl. KputepusimMu ycnenrHoi cenekTUBHON rMCcHanbHOM
ctumyisiuu Ha DK sBnsnocs Hamuune U30JIMHUU TOCTe

BECTHHK APUTMOJIOTUH, Ne 3 (117), 2024



28

HaHECEHHOTO CTHMYJIa M IIOJTHOE COOTBETCTBHE MOp(do-
JIOTUM CTUMYJIMpOBaHHOro komiuiekca QRS HaTtuBHOMY.
Kputepuem ycnemnHoil HeceaeKTUBHON IMCHAlIbHOM CTH-
MyJSIIAN SIBIIsiIcA y3Kuil xoMiuieke QRS moBTopsronmii
BCE HAIPABJICHUs BEKTOPOB HATHMBHOI'O, aKTHBAIUS Hauu-
Hajack cpasy nocie 3IeKTPOCTUMYa U UMUTHPOBaJa npe-
9K3UTALUIO KaK pu cuHapome Bonbd-IlapknHcon-Yaiita.

CrartucTuyeckuii aHaJIm3

Craructuueckyto 00pabOTKy MONyYEHHBIX JaHHBIX
BBIMONHSIM ¢ noMomeio mporpammel STATISTICA 10.
KauecTBeHHbIE JTaHHBIC MPE/ICTABICHBI B BHJE aOCONIOT-
HBIX M OTHOCHUTEJIBHBIX BEIHUYUH. AHAIU3 KOJINYECTBEH-
HBIX JAaHHBIX Ha COOTBETCTBHE HOPMAJIBHOMY 3aKOHY
pacnpesieneHus: IPOBOMIN C UCIIOJIBb30BAaHUEM KPUTEPUS
[Manupo-Yunka, Konmoroposa-Cmupnosa. [Ipu Hopmaiib-
HOM pACIpENENCHUN Pe3ylIbTaThl MPEJCTABIsIN B BUE
CpeaHero u craHmaptHou omubku cpexanero (M+Sd). He
COOTBETCTBYIOIINE HOPMAJIbHOMY 3aKOHY PacHpeneIeHUs
KOJIMUECTBEHHBIEC JAaHHBIEC MPEICTaBICHBl B BUJE Meaua-
Hbl U MHTCPKBApPTHIbHOTO pa3maxa (Me [Q25;75]). ns
CpaBHEHUSI KOJMYECTBEHHBIX JaHHBIX B JBYX 3aBHCHUMBIX

ORIGINAL ARTICLES

BBIOOpKaxX B ClIy4ae pacrpeesieHns, OTIMYHOTO OT HOp-
MaJIbHOTO, PUMEHsIICS KpuTepuii Buiikokcona. [1pu Hop-
MalbHOM pacmpeseneHuu - mapHbsiil T-xpurepuit CTbro-
nenrta. Kpurnueckuii ypoBeHb 3HAYMMOCTH TIPH NIPOBEPKE
CTaTUCTUYECKUX rumnore3 cuutaincst paBubiM 0,05 (p - 1o-
CTUTHYTBI YPOBEHb 3HAYUMOCTH).

HOJYYEHHBIE PE3YJIBbBTATbI

B Tabn. | mpencraBieHa KIMHUYECKas XapaKTepu-
CTHKa 00CIIeJOBAaHHBIX JieTel. BeeM manmenTaM ycremHo
BBITIOJTHEHA TIPOLEypa TUcHalbHON cTumynsinun. Cpen-
Hee BpeMs oreparu coctaBmwio 94 muH (ot 60 mo 135
MmuH). CpenHee BpeMsi pEHTTEHOCKOIIUH COCTABIIIO 9 MHUH
43 cex (ot 5 muH 10 18 MuH 27 cek). [lsaTi nanumeHTam
Obula yCTAaHOBJIEHA CHCTEMa MOCTOSHHOW KapIHOCTHMY-
msamun B pexxnmve DDDR. OpgHOMy manmeHTy ¢ TpaH3u-
topHOt ABB 3 cT, koTopoMy He TpeboBatack MOCTOSTHHAS
JKEITYJJOUKOBasi CTUMYJIALIUS, yCTAaHOBJICHA OJHOKaMepHast
cucrema VVI ¢ 6a3o0Boit UCC 50 MUH B Ka4ecTBE MMOJCTpa-
XOBKH TIPH 3HAUMMBIX Tay3aX PUTMa, ¢ HU3KMM MpPOLEH-
TOM JKEJTy[JOYKOBOH CTUMYJISIIMH B TedeHHE CyToK. Cernex-

Taonuuya 1.
Knunuxo-uncmpymenmansnas Xxapakmepucmuxka RAyuenmog
Ne marmenTa

1 2 3 4 5 6
Bospact*, ner 11 12 13 17 15
Bec*, xr 71 47 40 69 51 27
OcHOBHOIT AMarHo3 iﬂﬁBésrfé lf);f;fé BpABB3 | BpABB3 ?;g;l;; é TpABB 1-3
[lepBuyHAs CTUMYJISILIHS SIDK DDD, - - SIDK DDD, - -

10 et 7 net

[puuanaa cmenst DKC SHHZE :gg;[; - - 3§:ij ;’22:3]3 - -
VYerpoiicto s DKC A?)%gg | Enitra 6 DR | Enitra 6 DR Est}e’lll?)]g(l){—T A?)(};%tg | IS Coillri IS 212
Pexxum paboThl DDD DDD DDD DDD AAI-DDD VVI
[1CI15, B 0,25 0,5 0,6 0,6 0,375 -
I[CX95, B 0,5 0,7 1,1 0,5 0,375 1,25
[Hupuna xomriexca QRS**, mc 100/100 100/80 80/100 100/90 140/140 80/100
KAO JDK**, % 111/114 127/97,6 125/90,1 131/125 145/122 81,3/102
OB JIK B B-pexume**, % 65/62 65/66 71/66 63/70 71/61 63/63
GLS JIK**, % -18/-21 -15/-23 -19/-22 -15/-21,2 -16/-17 -19/-21,6
Tommumaa MXKII, mm 9 8 7 9,2 7.9 6
TIITH, mecsint 6 12 3 H/1 24 3
OB JDK***, % 63 67 67 H/1L 61 66
upuna komruiekca QRS***, mc 100 80 100 H/1 100 80
GLS JIK*** % 21 -23 -22 H/1 -17 -22
I[ICXKD*** B 1,0 1,9 1,0 H/1 0,625 2,5

[Tpumeuanue: * - na momeHt umiutanranuu; BpABB, BTABB u [IpABbB - BpokieHHas, BTopudHasi ¥ mpuoOpeTeHHast
aTPHOBEHTPUKYJISIpHAst 0J10Kaia, COOTBETCTBEHHO; Kopp. BIIC - KoppurnpoBaHHbIi BpoKAeHHbIH TTOpok cepaua; DITK -
SMMKapJHaibHas AEKTPOKapANOCTUMYIILUS paBoro xkerynouka; IKC - anexrpokapauoctumynsarop; [ICIID u IICITXK -
MOPOT CTUMYJISILIUY JJISl IPEJICEPAHOTO U XKEITYI0UKOBOTO AJIEKTPOJIa, COOTBETCTBEHHO; ** - no/mocine; K10 JIXK - koneu-
HBIN TMACTONIMUECKUH 00beM JieBoro xenynouka; @B JIK - ¢ppaknus Beiopoca JDK; GLS JIXK - robansHas npononbHas
nedopmarus jgesoro xenynouka; [1ITH - mepron npocniektuBHOro HaoOmroaeHus; *** - o spems [1I1H; v/ - HET naHHBIX.
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TUBHAsl CTUMYJISILMS ITy4Ka ['mca (n301MpoBaHHbBII 3axBar
cucrembl ['mca-IlypknHbe) Oblia JOCTHIHYTa TOJBKO Y
OJTHOTO MAI[MEeHTa, Y OCTaJbHBIX 5 MAIMEHTOB HECENEK-
TUBHasl THUCHAJbHAA CTUMYJAIMs. MHTpaomeparmoHHBIX
OCJIO)KHEHHUI He OBUIO 32 MCKIIIOUYCHHWEM IIECTOTO KIMHH-
YECKOTI0 CiIydas: y IEBOUKH § JIETHETO BO3PAcTa B MOMEHT
MMITIaHTAlMU 3JIEKTPOo/a MPOMU30IIIa HEeroHasl 0JoKaia
MpaBoil HOXKKU Mydka ['mMca, KOTopas uMMena TpPaH3UTOp-
HBIN XapakTep. B TpeTheM KIIMHNYeCKOM citydae y peOeHKa
13 ner B paHHEM MOCJIEONEPALMOHHOM MepHoJie HaOIro-
Jlanachk JUCIIOKAlMs MpeAcepaHoro siekrpoaa. IlanueHt
OBUT TOBTOPHO B3SIT B ONEPALMOHHYIO C LIEJIBI0 KOPPEKIIUU
JIOKAJTU3AIUHU AJIEKTPOJIA.

Hcxomno y nByx manueHToB (3 M 6 KIMHMYECKHUN
clly4ail) CO CTPYKTYpPHO HOPMAJIBHBIM CEPJILIEM, KOTOPBIM
BBIMONIHANACE NepBUuHas ummiantaius OKC, mponpon-
KHUTENIBHOCTh KoMIuiekca QRS Obuta B mpenenax HOPMBI
u coctaBmsna 80 Mc. Y Tpex MaIleHTOB PerucTpUpoBa-
JIOCh He3HauuTenpHoe pacupenne QRS kommiekca a0
100 mc, cBsizaHHOE C HAPYLIEHUEM BHYTPHIKETYTOUYKOBO-
rO NPOBEJCHUS, B BUJE OJIOKAJbI NMPaBOH HOXKU ITydKa
T'uca, nocne xapauoxupypruueckoit koppekuuu BIIC u y
OJIHOTO TIalMeHTa ¢ BpoxaeHHoi ABB Ha ¢one nepsnu-
HoM snukapananbHoit IDK ctumymsiuuu. Ilocne nmmian-
taruy OKC B rucuanbHyr0 HO3UIUIO, Y OTHOTO MallueHTa
(c xupyprudeckoit koppekuueit nedexra MIXKII, ocnox-
HuBIIeecs nporpeccupytomeil ABB), otmeueHo cyxenue
npopomxutensHoctd QRS co 100 mc 1o 80 mc (2 knuHu-
4yeckuii cimyuail). B mectom citydae y mainueHTa B paHHEM
MIOCJICOTIEPALIMOHHOM NIEPUOJIE PETUCTPUPOBATIACH HETION-
Hast OoKasia paBoOil HOXKKH ITyyka ['mca ¢ pacmmpeHreM
QRS xommiekca 10 100 Mc, K MOMEHTY BBIITUCKH 4epe3
7 nHel 3aduKcHpoBaHa HOPMAM3ALUS JKEIYI0YKOBOTO
MIPOBE/ICHUS] C BOCCTAHOBJICHUEM HCXOAHOHN ATUTEIBHO-
ctu QRS kommiekca. ¥ ocranbHBIX MAalMEHTOB MPOJIOJI-
xutenbHocTh QRS Ha QoHe CTUMYISIIMN HE M3MEHMIIACH.

VY Bcex ManueHTOB 10 UMIUTAHTAIUM WX CMEHBI CH-
crembl OKC @B JDK (B-pexum) Haxoqunach B mpeaenax
HOPMBI 1 cocTasisia oT 63% a0 71%. Iocne rucuanbHOM
ctumyssiiu @B JDK ocraBanack B MpexXHUX HOPMaJIbHBIX
3HaYeHUsIX. ICXOAHO KOHEYHO-IUACTOIIMYECKUH 00beM
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Puc. 1. IIpooonvnasn oepopmayusn JIZK (GLS) 00 u no-
clle 2UCUAIbHOT CIUMYIAWUL.
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JDK y Tpex naiueHToB ObUT BBIIIIE HOPMAJIbHBIX 3HAYECHUH -
y OIHOTrO NanueHTa Ha (oHe UIUTENBHOW CTHMYISIHN
ITK, 1 1ByX ManueHToB MOCiIe XUPYPriudecKoi KOpPeKIHn
BIIC. V¥ Bcex Tpoux MmanueHToB Ha ()OHE TUCHAIBHON CTH-
MYJISIIMM OTMedajiack HopMmanu3auus oobema JDK. Kpome
TOTO, BCEM MallEHTaM JI0 W TIOCIIC BBIMOJHEHUSI THCH-
aIBHON CTUMYJISILIMKM MIPOBOIMIIOCH paciupenHoe DxoKI
uccnenoanue, Bkiarovaromee Speckle Tracking OxoKI™ B
pexxume 2-D Strain ¢ n3amepeHneM npoosIbHOI iedopma-
nun JDK ans onenxu quccunxponuu JOK. Jlo nposenenus
THCUAJIbHOM CTUMYIISIIIMY, Y BCEX MAIlMEHTOB PErHCTPUPO-
BAJIOCHh CHWYKEHHE TT0Ka3aresiel IpoIoiIbHOM aedopManun
JDK Me - 17% [-15; -19]. Hu3kue nokazatenu npooabHOM
nedopmanmu JDK Obui 0OTMEUEHBI B IIEPBOM, BO BTOPOM,
YETBEPTOM M ISITOM KIMHHYECKHX CITydasX, Ba MalueHTa
C UMIUTAHTHPOBAHHON paHee CHCTEeMOM SMHMKapHaIbHON
CTUMYJISIIMM, M TAIMEHTHI I0CIe XUPYPrHYECKOH KOop-
pexiu JIMXKII u Terpanst @anso co BTOPUUHON MOTHOM
ABB. Ha ¢oHe rucuaiabHON CTUMYISIUK Y BCEX IMalUeH-
TOB 3apErMCTPUPOBaHa CTATUCTUUECKH 3HAYMMas HOpMa-
yu3arys poaonbHoi gedopmarmu JIXK ¢ -17 [-15; -19] no
-21,4 [-21; -22] (p=0,013) (puc. 1).

W3mepenust napaMeTpoB CTUMYJISLUM TPOBOIMINCEH
HHTPAOTIEPALMOHHO U uepe3 1-2 nus nocie oneparui. ITo-
POT CTUMYIISILIMK ISl TTPEACEPAHOTO IEKTPOAa COCTABUII
ot 0,5 no 0,7 B. Jlns sxenynoukoBoro anekrpona 0,6-1,4 B.
[epuon HabmroneHus cocraBui 6 mecses [3; 12] (quamna-
30H 0T 3 710 24 Mmecsina). B mocneonepaiimoHHOM niepuosie
npoBoauiuck CM OKT, OxoKT, penTreHorpamMmma opraHos
IPYIHOM KJICTKH, KOHTPOJIb (DYHKIMH KapAHOCTUMYJISTO-
pa. B xoze npocrekTHBHOTO HaOMIOICHHS Y TPEX IMaleH-
TOB 3apETHCTPUPOBAHO MOBBIIIEHUE MTOPOTra CTHUMYIISIHN
Ha YKeJTyI0YKOBOM 3JIEKTPO/IE - /1B MAIIMEHTa C BTOPUYHON
nocneonepannonHod ABb u onun manuent ¢ ABbB, nu-
arHOCTUPOBAHHOW IMOCIIE TIEPEHECEHHONW WH(EKIUH, Mpu
9TOM 3HAYEHUS TIOPOra CTUMYJISIIIMK OCTaBaINCh B TIpeJie-
JlaX HOPMaJIBHBIX 3HaueHMH. [IpOOIKUTENBHOCTh KOM-
miekca QRS, u nokazareneil reMoOIMHAMUKY B IpoIecce
HaOJIO/ICHNS] HE M3MEHIIINCH.

OBCYXIEHHUE IMMOJTYYEHHBIX
PE3YJIBTATOB

Pt KTMHUYECKUX MCCIENO0BAHUM MTPOIEMOHCTPUPO-
BaJM OTpHUIATeNbHBIC dPPeKThl muTenpHoir DK cTamy-
JSIIMH, KOTOPasi MOKET BBI3BIBAThH 3JIEKTPUUECKYI0 U Me-
XaHUYECKYIO MEKIKEITYTOUKOBYIO ¥ BHY TPHIKEITYIOYKOBYIO
JIMCCUHXPOHUIO, YTO MPUBOANT K pemonenupoBannio JIK
u pazsututo [IJIKMII. 13BecTHO, UTO cenTanbHasi CTUMY-
nsmust obecniednBaeT Oojiee CHHXPOHHOE COKpAalleHHe U
y3kuii komrmieke QRS mpu coxpanennont gpynkimm JIK,
MIO3TOMY BBIOODP MECTa NEKTPOCTUMYJISALIUH JOJDKEH ObITh
OPHEHTHPOBAH Ha CY)KCHHE CTUMYIHMPOBAHHOTO KOMIIJICK-
ca QRS, ynyumenne cuaxporroctu JDK u coxpaneHue
cucronuueckor ¢yuknun JOK. Ctumynsnums Hemocpen-
CTBEHHO NPOBOsIeH cucTeMbl [ ca-IlypkuHbe BbI3bIBAET
(U3HOIOTHYECKYIO JICTIONPU3AINIO XKEITyTOUKOB, HCKITIO-
yast Pa3BUTHE MEXIKEITYJOUYKOBOI U BHYTPHIKEITYJOYKOBOH
JIMICCHHXPOHHUM, O0ecIeynBasi CHHXPOHHYIO KHHETHKY
[17]. CnenoBarensHO, TAIMEHTHI, KOTOPBIM TIOKa3aHa dH-
JIOKapAHaIbHasi CTUMYIALNSL, @ TAKXKE C AITUTEIBHOM 31H-
KapauaneHo ctumyssinued DK, koropele moaBepxeHbl
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pucky paszsurtus [IJIKMII, moryT paccMaTpuBarhcs B Ka-
YEeCTBE MPETEHICHTOB ISl THCUATIbHOM CTUMYIISAIUH.

[MTocrostnuas ctumynsuust mydka ['mca Obuta Briep-
Bbic omucana B 2000 r. P.Deshmukh et al. [18]. ABTopsr
OTHKCANIN CTUMYNALNIO Mydka ['ca y 18 B3pocnbix maru-
€HTOB C XPOHHUYECKOH (UOpMILISALNEH TpeacepIuii U Iu-
JIATallMOHHOW KapAMOMHUOINATHEN. YCIIeNHas CTUMYIISLUS
mmy4ka ['mca Obuta JocTurHyTa y OOJIBIIMHCTBA NAIIMEHTOB,
a ynyumrenue gpynkuun JOK Obuto 3amedeHo y NeBSTH U3
TeX, KTO COXPAaHWII aJIeKBaTHYI0 CTUMYNALUIO ITyuka ['uca
[10]. Pe3ynbTarsl qpyrux ucciaeloBaHUN B3pOCIbIX MaIH-
€HTOB TaKKe MTPOJIEMOHCTPUPOBAIIN YIyUIlIEHUE KETy104-
KOBOW (yHKIMH, U OoJiee BBICOKOE Ka4eCTBO JKU3HH IO
cpaBHeHuto co ctumynanueit IDK [11]. V neguarpuuec-
KHX TMalMeHTOB (M3HOJOrHYecKasi THCHAIbHAs CTUMYJIS-
LUSI MOXKET TIPEJICTABIIATh TEXHUYECKYI0 IPoOJIeMy, H3-3a
MaJIbIX pa3MepoB cep/la U OCOOCHHOCTEH MPOBOASIICH
cucteMsl, ocobeHHo y aereit ¢ BIIC.

B noctynHoil nutepaType OnbIT NeguaTpuIecKoil ru-
CHAJIbHOW CTHMYIISILIMM OTPAaHWYEH eTMHUYHBIMH HaOIIO-
JICHUSIMU WJIM CepUsIMHM KIuHU4Yeckux ciydaeB [19]. Tak
E.Jimenez u coaBT. npeACTaBWIN YCIEUIHBIH ONBIT THCH-
aNbHOM CTUMYJISLIMU BOCBMH MAIllUEHTOB B BO3pacTe OT &
Jo 18 net (cpennuit Bo3pact cocraBui 11,5 net) u Becom
ot 21,5 no 81,6 xr (cpeanuii Bec 40 Kr) co CTPYyKTYpPHBIMU
3a0oseBaHus cep/La U 06e3, KOTOpbIM OblLIa BBINOIHEHA Ce-
JIEKTUBHAs U HECEJIeKTUBHAsI cTUMYIsiius [ uca 6e3 nepuo-
MEPALMOHHBIX OCIIOXKHEHUH. BBII0 MPOeMOHCTPHPOBAHO
yiydiieHue cokparutenbHoi ¢ynkimu JDK y nmaumenra
¢ ucxonnoit ITJIKMII. CenexTuBHas CTUMYNALUS MydKa
I'nca Oblna jocTUTHYTA y BCEX MAlMEHTOB 0€3 MOPOKOB
cep/lla M y OJHOTO TAaIEeHTa ¢ HEOOJIBIINM MBIIIEYHBIM
nedexrom MIKII. Takxke aBTOpbI yKa3ain Ha OTCYTCTBHE
OCIIOXKHEHUH, CBA3aHHBIX C JUCJIOKALUEH 21eKTpoaa Uiu
MOBBIIIEHUEM N1OPOTa CTUMYNALUU B TEUEHUE 5 MECSIEB
HaOroneHus (quanaszon 2-6 mecsies) [20]. Becem Hammm
MAaIeHTaM BBIMOJHEHA YCIHEIIHas MMIUIAHTAIUs SHAO-
kapauansHoi cuctemsl DKC B rucuanbHyr0 MO3UIUIO, O/
HaKO JJOOWUTHCS CENEKTUBHON CTHUMYISIMH YIAJIOCh TOJb-
KO y OJHOM MalMeHTKU ¢ BpoxaeHHON ABDB 3 crenenu c
MPEIIECTBYIONIEH MEePBUUHON SMUKapAUAIbHON CTHUMY-
JAued. Y OCTambHBIX MALMEHTOB YCTAHOBUTH AIIEKTPOJ
B IO3MIIMIO ISl U30MPaTEIbHON CTUMYISIIMHK Myuka ['uca
He yJianock. B Tpex ciaydasx 3To, BEpOATHO, CBSI3aHO C Ha-
nmureM 3amiarel B oonactu MXKI y manmeHToB ¢ Koppu-
rupoBanHbiM BIIC. B ocTanbHbIX IBYX Cllydasix 9TO ObLIH
TMAIMEHTHI C HEOOJBIIUM BECOM, JIOCTATOYHO TOHKAs 4acTh
MKII y KOTOpBIX HE MO3BOJIMIIA YCTAaHOBHUTH IEKTPOA 0e3
MBIIIIEYHOTO 3aXBaTa.

[TpoGneMbl THUCHANBHONW CTUMYJSIIIMH, KOTOpBIE
0ecCITOKOSIT OOJIBIIMHCTBO apUTMOJIOTOB - 3TO MHTpPAOIIe-
PALMOHHBIE CJIOKHOCTH MO3UI[MOHUPOBAHUS 3JIEKTPOJa,
JIOJITOCPOYHAs CTaOMIIBHOCTD DJIEKTPOIa, BBICOKHI TOPOT
CTHUMYJISIIIMU M, KaK CJIEJCTBUE, CHIDKEHHE CPOKOB pado-
Thl Oarapeu [21-25]. B Hamieil nmegmarpuueckoil korop-
T€ B paHHEM IOCIEONepalMOHHOM NEepUoJie TUCHATbHAS
CTUMYJIALIMA TOKa3aja HU3KHUIl MOpOT, OAHAKO B XOn€
MIPOCHEKTHBHOTO HAOIONCHHUS Y TPEX MalueHTOB PErH-
CTPUPOBAJIOCH HAPACTAHUE TOPOTa CTUMYJISAIUU Ha KEITy-
JIOYKOBOM 3JIEKTPOJIE, UTO COINACYETCs C YIOMSHYTHIMHU
Ty OJIMKAIMSIMU.

ORIGINAL ARTICLES

G.Dandamudi u coasr. [12] npencraBuii MHOTOLCH-
TPOBYIO (B 6 LIEHTpax) PETPOCHEKTUBHYIO ceputo 17 mo-
JIOABIX B3pOCIBIX ¢ BpoxJaeHHON ABB (cpennuii Bo3pact
27,4+11,3 rona), KOTOPbIM ObLIA BBITIOJHECHA CTHUMYJISIIHS
nyuka ['uca. [launenTts HaOmonamMch B Teuenue 385+279
qHel. V3 8 manueHTOB ¢ MMINIAHTUPOBAaHHBIMU paHee CU-
CTeMaMH KapAMOCTUMYJISITOPOB y TPOUX OblIa JTUCQYHK-
nus JOK, npennonoxurtensHo cBs3anHas ¢ IDK ctumyns-
e, n'y 5 6buti npoGisiemst ¢ anexrpoaamu [DK. ABTops!
OTMEUAIOT, YTO HU y OJIHOTO U3 MAI[MEHTOB C MMILIAHTa-
et de novo He 6but0 nuchyuknuu JIK. YV manueHros,
KOTOpBIM paHee npoBommiack crumyssiuus [DK, nabiro-
JIANIOCh 3HAYUTENIBHOE YMEHBIIEHHE MPOJOKUTEIBHOCTH
komriekca QRS mpu rucuanbHON CTUMYSISIIIMM IO CpPaB-
HEHHMIO C OTHOCHUTEIBHO MMPOKUMHU KoMmIiekcamu QRS,
cBsa3aHHbIMU co ctumynanueit IDK. Tpu manuenra ¢ nuc-
¢dynxupmeit JOK Ha hone XpoHHUYecKol KapAHOCTUMYJISIIIA
IDX mponeMoHCTpUpoBany 3Ha4uTeNbHOE yinyulienue @B
JIK u dyHKImoHamsHOTO cTaryca. BakHO OTMETHTH, YTO
B KOTOpTE JaHHOTO HaOIIOAEHHs OBbLIO 2 PEeBU3UH DJICK-
TPOZOB, CBA3aHHBIE C MOBBIIIEHUEM MOPOTra CTUMYIISILIUY.
OpnuH ciyuail npousomen Ha 14-it 1eHb, BTOPOI pa3BuiIcs
yepe3 722 aus nocie onepauuu [26].

Jpyras rpynma aBTOpPOB MpeAOCTaBWIA JONOTHU-
TENbHBIE 10KAa3aTeNbCTBA TOT0, UTO FMCHAbHAS CTUMYIIS-
LIUsI aCCOLMMPOBAHa ¢ O0Jiee HU3KOU AIIEKTPOMEXaHHYECKOM
nuccunxponueil JOK u ¢ MeHbIelt npoaoKUTEeIbHOCTIO
kxoMmiuiekca QRS no cpaBHEHMIO C TPaJUIIMOHHOMN CTUMY-
nsiauedt [DK [13]. YV Hammx manueHToB J0 U TOCe TUCH-
aNbHOM CTUMYNALUU NPOJOKUTENBHOCTh KOMIUIEKCOB
QRS craructuyecku 3HaUMMO HE HM3MEHHJIACh, YTO CBS-
3aHO C UCXOAHBIM HOPMAaJbHBIM 3HAUE€HHEM 3TOTO IOKa-
3aTesst y OOJIBIIMHCTBA MAIMEHTOB, B TOM YHCIIE U y Ma-
nuenta ¢ ucxoano DK crumynsauueit. Jlumb y ogHOro
nanuenrta ¢ rerpagoid ®amro (5 KIMHUYECKUH cirydail)
pactmpenre QRS o 140 mc Obuto cBsizaHO ¢ Oi0KamON
mpaBoil HoxkH Imyuka ['uca. B cBsi3u ¢ Tem, 4To B Hame
rpynie HaOIIOACHUs He OBUIO MAIMEHTOB CO CHU)KCHHOU
®B JI)K, Mbl He HAONIOAATN TUHAMUKY JTAHHOTO MOKa3a-
tesist. OiHaKO HEOOXOAMMO OTMETHTH, YTO y BCEX HAIIUX
MAlMeHTOB Ha ()OHE TMCHATIBHOW CEJIEKTUBHOM M HECETIeK-
TUBHOW CTUMYJISIIIUM OTMEYEHO JOCTOBEPHOE YITyUIIEHUE
nokasaresielt anekTpoMexaHnueckoit auccunxponuu JDK
(puc. 1). HanbGonee 3naunmast HOpMaJiu3anysi Mpo10IbHON
nedopmanmu JOK perucrpupoBanack y mangeHTa ¢ rnpe-
mectByronei! panee IDK snukapanansHOM cTtumynanuei.
Pe3ynbTarhl Halero UCCiIe0BaHMsI COITIACYIOTCS C JAaHHbI-
MU TPYIIBI aBTOPOB, KOTOPBIE TAaKKe MPOJEMOHCTUPOBA-
mu npeumymiectBa meronuku Speckle-tracking DxoKI™ ¢
onpeznenenuem GLS JIK, xak Hanboee 4yBCTBUTEIHLHOTO
Mapkepa HapyueHus koHTpaktunsHocTH JDK no cpaBHe-
HUIO co ctangaptHoit DxoKT [27].

[TarmenTtsr nerckoro Bo3pacta M manueHtsl ¢ BIIC
ocobeHHo ys3BUMBI K muchyHkunn JOK npu xpornueckon
kapauoctumynsiiuu IDK, mostomy amst nereil moreHuu-
aJbHBIC MPEUMYIIECTBA CTUMYJISLUU MPOBOASIIEH CUCTe-
MBI HE MEHEE 3Ha4MMBI, YeM JUI B3pOCHbIX. JloCTHXKEHUE
CHUHXPOHHOTO COKPAIIEHUsSI JKEITyA0YKOB MPU CTUMYIALUU
NpOBOASIIIEH cHCTeMBbl obecrieunBaeT Hamboiee (u3Mo-
JIOTUYECKYIO aKTHBAIMIO MHOKapaa. OnHako HeoOXOquMO
OTMETUTH CJIOKHOCTH BBIMOJHEHUS MPOLEAYpbl H30JIHU-
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

POBaHHOM rUcHaNbHON cTUMYyNIAIMU. TeM He MeHee OIBIT
MIPUMEHEHHS TUCUAIBHON KapAUOCTUMYJISILIUU Y B3POCIIBIX
YBEJIMYUBACTCS U JIEMOHCTPUPYET BBICOKYIO 3((eKTHB-
HOCTb ¥ 0e301acHOCTb. ClieyeT OTMETUTB, YTO JOCTATOYHO
OTPaHMYEHHOE YHUCIIO KIMHUK B MUPE UMEET OIIBIT THCHAITb-
HOW KapAUOCTHUMYIALUKN B TEAUATPHUUECKON MOMyJISALUU.
YuuThIBas, YTO HaIlla KJIMHUKA SBISETCSA OJHOM U3 HEMHO-
TUX, IIe UMeeTcs 3ajel UCIOIb30BaHMUs ATONH METOAUKH,
CUMTAEM LIeTIeCO00pa3HbIM JaNIbHEHIIee HAKOIIIEHUE OIIbI-
Ta M COBEPIICHCTBOBAHUE TEXHOJOTHM JJIsl 0OecIriedeHHs
LIMPOKOTO TIPUMEHEHUS (PU3HOJIOTHUECKON KapIHOCTUMY-
JISIMU B IeTCKOM nomynanun. HecoMHeHHO, kpaiiHe BaXHO
HaJI4UE CIEIMATN3UPOBAHHBIX JOCTABOYHBIX CHCTEM, /IS
CTaHAAPTU3ALUU METOAMKU HMIUIAHTAllUd U MOTy4YeHMs
CTaOWIIBHBIX PE3YJIBTATOB 10 YCHEIHOCTH UMIUIAHTAlluH U
COXpPaHEHHE EKTPUUECKUX TapaMeTPOB.

OrpanuyeHus ucciae 0BaHUs

Hame uccnenoBaHue nMmeeT orpaHuueHUE, CBsI3aH-
HOE C OTCYTCTBHEM pE3yJIbTaTOB AIMTEIBHOTO IPOCHEK-
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THUBHOTO HAOJIOICHUS, KOTOPOE OYJICT BBITIOIHCHO B JaJib-
HeriteM. OTHOCHUTENBHO HEOONBIIOE YHCIO MAaI[HEeHTOB
(xapakTepHO Ui OOJBIIMHCTBA MEIUATPHUCCKUX HCCIIC-
JTIOBAaHUI1) HE TIO3BOJIMJIO PA3/ICIUTh MAIUCHTOB HA TPYIIITBI
U TIPOBECTU OT/ICJIBHBIA CTATUCTHUYCCKUI aHAIH3 MMOKa3a-
TeJell TeMOIMHAMUKH.,

3AKJTIOYEHHUE

[TanmenTam, KOTOpBIE TTOABEPKEHBI PUCKY PAa3BUTHS
JKEITYJJOYKOBOH JAWCCHHXPOHHU B PE3YyNbTaTe TPAAUIMOH-
ol IDK ctumynsiuu, a Takke nauueHTaMm, KOTOPbIM I0-
KazaHa MepBUYHAs SHA0KapauaibHas uMiuiantanus OKC,
MOXXET OBITh PEKOMEHI0BaHA CTUMYIISILINM ITy4Ka [ nca, Ko-
Topasi obecreunBacT (HPU3HOIOTHUECKYIO aKTHBALMIO JKe-
JyJIOYKOB M MIPEJOTBPAIIACT Pa3BUTHE EHCMEKSPHHTYIIH-
poBaHHOM Kaparomuonatuu. [IpuBeneHHbIA KITMHUYECKUMA
OTIBIT, KaK U JIAaHHBIE JINTEPATYPBI, TTO3BOJISIOT HAACATHCS
Ha IINPOKOE MPAKTUYECKOE BHEIPEHHE IIEKTPOKAPIAHO-
CTUMYJISILIMH TTydKa [ Mca B I€TCKOM MpaKTuKe.
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BOITIPOCHI BEBOITACHOCTMH ITOAKOXHBIX CUCTEM KAPIMOBEPTEPA-IE®UBPUJIJIATOPA:
BCE JIM TAK ITPOCTO U OJHO3HAYHO?
B.A.AmanaroBa', TM.Yckau!, U.P.I'pumun’, O.B.Caneannuxos', O.B.Kocrbriesa?
DI'bY «HMHI] kapouonozuu umenu axademuxa E.H.Yazoea» M3 PD, Poccusn, Mockea, yn. Axademuxa Yazoea,
0. 154; 2000 «Kapouomeouxcyn, Poccus, Mockea, Ilokpoeckuii 6-p, 4/17, cmp. 1.

Hean. OueHuTh 6€30MaCHOCTH MOIKOKHBIX CHCTEM Kapnuoseprepa-aedudpuuisatopa (KBJ).

Marepuan u MeToAbI HccaeaoBaHus. [IsaTpaecsaTH mecTn nanueHTam Oblla BBITTOJHEHA UMILIAHTALUS TIO/IKOX-
Ho#i cucremsl KBJI. Cpok HaOmoieHunst nanueHToB coctaBri 18 mecsineB. ONEeHUBAIOCH KOJIMYECTBO PAaHHUX M TTO3IHUX
OCJIOXKHEHUH, a TaKKe KOJIMYEeCTBO MHU30/10B HAHECEHHOM IIOKOBOM Teparnuu.

Pe3yabrarbl. 3a BpeMs HAOIIOICHHS OCIIOKHEHNUS ObIIIM 3apErHCTPUPOBAHBI Y 5 MAlMEHTOB, 4To cocTaBmio 0,9%
OT 00I1Iero KOJIMYECTBA MIPOBE/ICHHBIX ONEPATHBHBIX BMEIIATEILCTB. TPH OCIIOKHEHHSI BOHUKIIM B PAaHHEM I0CjIeorepa-
LIUOHHOM IIepuoje. B mo3aHem nocneonepanoHHOM IEPHOIE OCIIOXKHEHUs BO3HUKIN Y 2 (3,5%) nmauuentos. Konnue-
CTBO HEaJICKBATHBIX Pa3psIOB B 00IICH BEIOOPKE MAIUEHTOB COCTaBUIIO 6 3mm3010B (10,7%).

3akurouenne. [Toakoxusie cucremsl KB/ siBisitoTcst 9 GeKTHBHBIMHU JUIsl IEPBUYHOI ¥ BTOPUYHOM NPOQHUIAKTUKI
BHE3AITHON cepAeyHOol cMepTH. MIMIUTaHTalys JaHHBIX CUCTEM CBsI3aHAa ¢ HHU3KHM KOJIMYECTBOM IE€PHUONEPAllMOHHBIX
OCIIOXKHEHUH, a TaK)Ke C HU3KUM TPOLIEHTOM HEaJeKBATHOM IIOKOBOM Tepanuu.

KoatoueBble ciioBa: 1ojKoXKHas cucteMa Kapanoseprepa-aeuopuiusaTopa; nepBudHas mpoQuiIakTHKa BHE3ATHON
Cep/IeYHON CMEepTH; BTOpHYHAs NPO(UIIAKTHKA BHE3AIMHON CepIeuHOll CMEpTH; XpOHUYECKasi cepledyHasi HeJ0CTaTou-
HOCTB; HeaJIeKBaTHbIE CpabaThIBaHMs
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SAFETY ISSUES OF SUBCUTANEOUS CARDIOVERTER-DEFIBRILLATOR SYSTEMS:
IS EVERYTHING SO SIMPLE AND DEFINITELY?
V.A.Amanatova'!, T.M.Uskach!, .LR.Grishin!, O.V.Sapelnikov', O.V.Kostyleva’
TFSBI «NMRC of Cardiology named after Academician E.I. Chazov» of the MH RF, Russia, Moscow,
154 Acad. Chazov str; ’LLC «Cardiomedics», Russia, Moscow, 4/17 Pokrovsky blvr, build. 1.

Aim. To evaluate the safety of subcutaneous cardioverter-defibrillator (SCD) systems.

Methods. Fifty-six patients underwent implantation of a SCD. The follow-up period for patients was 18 months.
The number of early and late complications, as well as the number of episodes of shock therapy, were assessed.

Results. During observation, complications were recorded in 5 patients, which amounted to 0.9% of the total num-
ber of surgical interventions performed. Three complications occurred in the early postoperative period. In the late post-
operative period, complications occurred in 2 (3.5%) patients. The number of inappropriate shocks in the total sample of
patients was 6 episodes (10.7%).

Conclusion. SCD systems are effective for primary and secondary prevention of sudden cardiac death. Implantation
of these systems is associated with a low number of perioperative complications, as well as a low percentage of inappro-
priate shock therapy.

Key words: subcutaneous cardioverter-defibrillator system; primary prevention of sudden cardiac death; secondary
prevention of sudden cardiac death; chronic heart failure; inappropriate shocks
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Bueszannas cepneunas cmepts (BCC) siBnsiercst vc-
XOJIOM BHE3alHOW ocTaHOBKHU cepaua B 50% y mur 35-50
net. B abcomtorHOM OomnbinmHCTBE ciry4aeB (80%) mexa-
HusmoMm BCC sBisercst pazsutve (GUOPHILISILNN IKEIy-
noukoB (DXK) mmm sxenmynoukoBo Taxukapauu [1]. Taxoxke
puck BCC TecHO conpsbkeH ¢ HalIU4YUeM y MalueHTa Xpo-
HU4YeCKoi cepaednoit HenoctarounoctTu (XCH) ¢ dppakiu-
eit BeIOpoca nesoro xenynouka (PBJIK) menee 35% [2,
3]. BO3MOXXHOCTH MEIMKaMEHTO3HOW MNPO(MIAKTHKH Y
nauueHToB ¢ XCH u puckoMm pa3BUTHS KU3HEYTPOKaAIO-
IUX apUTMUN KpaiiHe orpaHuyeHbl. Tak, COIIacCHO KIJIH-
HUYECKUM peKOMeHaausMm 1o jgeueHuto XCH, nanuenram
¢ ®BJIXK nmxke 35% BO3MOXKHO Ha3HaYEHUE aMUOJIapOHA
B KauecTBE aHTHAapUTMHUUECKoro npenapara. Ilpuem nan-
HOTO Ipernapara CONpsHKEH ¢ Pa3sBUTHEM Pa3IMUHOIO poja
1000YHBIX 3(PPEKTOB, KOTOPHIE YacTO TPEOYyIOT €ro IMoj-
HoU oTMeHbI. B kauectBe npodmnakriku BCC nanuenram
pEeKOMEH/TyeTCsl IMILTIaHTalMs Kapanoseprepa-aeduopu-
nstopa (KBJI) [1, 4]. Ummnanraus KBJ] B kauecTBe mep-
BuuHOU npodmnaktuku BCC uMeeT pa3Hbie ypOBHH J0Ka-
3aTeJIbHOCTH Y MAIIMEHTOB ¢ pa3iu4yHoi atuonorueit XCH.
Nmemnueckas stuonorust XCH umeer BbICOKHN yPOBEHb
pexomenanuii mo umruiantauuu KB/, mis manueHnTos ¢
HEUIIEMHUYECKUM I'€HE30M YPOBEHb HECKOJIBKO HUXKE, TEM
He MeHee OOJIBIIMHCTBY TaKHX MAlEHTOB TaK)Ke MOKa3a-
Ha UMIUTaHTalus yctpoiictaa [ 1, 4].

TpanuIoOHHO ManyeHTaM MpeiaraeTcsl UMILIaHTa-
uus TpancBeHo3Hbix cucteM KBJI. Opnaxo, Takue cucre-
MBI HE JIMIIEHBl HEJOCTATKOB U MOTYT MPUBOAUTH K pas-
JIMYHOTO pojJia OCIIOXKHEHUsIM. B yacTHOCTH, Benuka 105
UHQEKIMOHHBIX OCJIOKHCHHU, CBSI3aHHBIX C HMILIAHTA-
LUell BHYTPUCEPJEUHBIX IEKTPOIOB, YTO, HEPEIKO, Tpe-
OyeT MOJHOM 3KCTPaKIMU CUCTeMbl. Ha JaHHBIA MOMEHT
cymectByeT renepauus KB/I, koTopble UMILTaHTUPYIOTCS
1oAKokHO. Takue cHCTeMBbl MO3BOJISIIOT M30€XaTh psijia
OCIIOXKHEHUH, MPUCYIIUX TPAHCBEHO3HBIM CHUCTeMaM [4,
5]. TIpoBemeHO 3HAYUTENLHOE
KOJIMUECTBO UCCIIEIOBAHUN NPH-
MEHEHHUSl TOAKOXKHBIX CHCTEM
KB/, nokazaBmmx ux s¢dek-
TUBHOCTH [5-8]. OnHO U3 Hanbo-
Jiee 3HAUUMBIX HCCIIE[IOBAHUH -
PRAETORIAN - craBuno s
ceOs 1enbio cpaBHeHHE dPdek-
THUBHOCTHU U 0€30MaCHOCTH JIByX W
BUIOB cucreM. Bcero Obuio Puc. 1.
BKJItoueHO 849 manumenros. Ha-
omronenue Jummtock ¢ 2011 mo

2015 rogpt. [To pe3ynpraraM ncciae10BaHus 4aCTOTa HACTY-
TUICHUS] KOMOMHUPOBAHHOM KOHCYHOM TOYKH (OCIOKHCHHS
MMIUIAHTAIMN + KOJIMYECTBO HEAJICKBATHBIX IIOKOB), CTa-
TUCTHYCCKU 3HAUYUMO HE pa3linyajach B 00CHX TpyIIIax.

Taonuuya 1.
Knunuko-oemozpaguueckas xapaxmepucmuxa
nayuenmos

TTokazarenn 3HaueHue
Bo3pacr, ner 56 [47;62]
My»xckoit o, n (%) 50 (89,3)

I ®K XCH mo NYHA, n (%) 23,5

IT ®K XCH o NYHA, n (%) 26 (46,5)
[T ®K XCH mo NYHA, n (%) 25 (44,6)
TMoctunbapkTHBII Kaparockiepos, n (%) 28 (50,2)
Junarannonnas kapruomuonartus, n (%) 18 (32,1)
l'unepronnueckas 6onesns, n (%) 6 (10,7)
LQTS, n (%) 3(5,3)
Wnnonarnueckas OXK, n (%) 1(1,7)
Caxapusblit tuabert, n (%) 12 (21,4)
ITapoxcmmansaas @I, n (%) 6 (10,7)
IMocrostanras @I1, n (%) 19 (39,3)
WHpeke macchl Teia, Kr/m? 28[25,8; 31,3]
Poct, cm 175,6+8,01
QRS, mc 102 [96; 112]
Opaxknus Beiopoca JIK, % 30 [26; 33,5]

[Mpumeuanus: 3aech u ganee ®K - (yHKIHMOHATBHBIN
kiacc; XCH - xpoHHueckas cepiedHasl HeloCTaTOYHOCTb;
LQTS - cunapom yaimmaennoro uarepsana QT; ®XK - ¢pu-
Opwursiiust xenynouko; @I - Gubpwnsnus npencep-
nui; JIK - neBblil sxenyiouex.

2Pammol RPU ONMUMATILHOM ROTIONCEHUU CUCIEMbL HOOKONCHO20 Kapouosepmepa-
dehudpunnamopa (cnpasa).
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HpI/I PaCCMOTPCHUU OTACIIBHO KOJMYCCTBA OCJIOKHEHHI
TPAHCBCHO3HBIC CUCTCMbI 3HAYUTCIIBHO YCTYTIAJIU ITOAKOXK-
HBbIM CUCTEMaM, OJHAKO, KOJIMYCCTBO HCAJACKBATHBIX IIO-
KOB, OBLIO 3HAYMMO OOJIBIIIE B Tpynrie nmNOAKOXHBIX CUCTEM

[5, 8, 9].

Hpyroe uccnenoanue - UNTOUCHED - Bxito-
4yajgo B cebs Ooiblnee KOMMUeCTBO manueHToB (1116),
ato Obutk marnueHTel ¢ XCH ¢ ®BJIDK menee 35%. B
9TOM HCCIICOBAHUY TOJKOXKHBIC CHCTEMBI OBLIH OoJice
COBEPIICHHBIMH C TOYHBIMH AJITOPUTMAMU JTHCKPUMHU-
Hauu aputmuid. Yepe3 30 gHell mocie omneparuBHOIO

ﬂannblepenmeeuozpa./mu nayuenmaoe nocijie

umnaanmayuu S-ICD (n=56)

35

BMeIIATEILCTBA ObLIa MOJydYeHa CBOOOJA OT HeaJleK-
BaTHOTO MmOKa B 95,9% ciyuaeB, a MPOILEHT CBOOOIBI
oT ocnoxHeHuid coctaBui 93,5%. [5, 10]. IIpu Oonee
JIOJITOCPOYHOM HAOJIOJCHUM B TeYeHHE 18 MecsieB

cBoboma ot moka cocraBuna 95,9%, oOmias BeEDKUBaE-

MocTh gocruria 94,9% [5, 11]. Jlo 2016 rona B Poccuu
HE BBINOJHSUINCH UMILJIAHTAIIMK JIaHHBIX YCTPOMCTB, Ha
JIaHHBI MOMEHT B Halllel CTpaHe UMILJIAHTHPOBAHO YKe
oxosio 200 mpuboOpoB, B TO BpeMs Kak MO BCEMY MUY
sta nudpa npessimaer 100 000 yerpoiicts [12]. B Poc-
CUHCKHX PEKOMEH/IAIUAX OIIINS UMILIAHTAIIMH MOKOXK-

Ho# cuctembl KBJl ykazana yxe B 2017 rony, a ¢ 2020

ITokazarens

Kapauo-TopakaibHblii nHIEKC, %0

Topakotomus, n (%)

[Mpsimast mpoekums

HeontumansHoe nonoxenue, n (%)

CybontumainbHoe nookeHue, n (%)

OnrtumanbHOe TIonoxenue, n (%)

BokoBas npoexuus

Cyb6ontumanbHoe nonoxenue, n (%)

OnTuManbHOE mostokeHue, n (%)

Taénuya 2.
roza - GUrypupyer B KIMHUYECKUX PEKOMEHIAIMIX 110
JICYCHUIO XPOHUYECKOHW CepAevHOIl HEe0CTaTOYHOCTH,
KaK aJIbTepHATHBA TPAHCBEHO3HBIM cucTtemam [4].
3HauCHIC Ienp HacTOSAIIEr0 UCCIEIOBAHUS - MPEACTABUTH Pe-
4152 58.75 3yJIBTaThl UCCIIEJIOBaHUSI OE30IaCHOCTH TPUMEHEHUS CH-
[52; 58,75] crembl noakoxHbix KBJI st npodunakTuky BHe3armHoU
3(5,3) CepeUHOi CMEpPTH.
MATEPHUAJ U METOAbI
3(5,3) UCCJIEJOBAHUS
14 (25) B
HCCIEOBaHUU Y4acTBOBaJIM 56 MalLUEHTOB, KO-
39 (70) TOpHIM OblIa MMIUIAHTHPOBAHA TOJKOXKHAs CHCTEMA
KB/I. CkpuHHHT Ha y4acTHE B UCCIICIOBAHUH ITPOXOIMITH
nanueHTsl ¢ nokazanuamu 1 u Ila kiacca g umIa-
3(5,3)
53 (94.7 tannu KBJ] ¢ nenpro npodumaktukun BCC, koTopeie He
©4.7) HY)KIAQJIACh B MOCTOSHHOW AIIEKTPOKAPIOCTUMYJISIIHH,

ApeksarHble pa3psagel (6 — 50%)

1. MoHomopdHas XT — 4 (33,3%)
2. OUbpuNnALMA Kenyao4kos — 1 (8,3%)
3. MonnmopdpHas XKT — 1 (8,3%)

Y 3-x naumeHToB npu XM-3KI XKT AnnTenbHOCTBLIO
7 komnnekcos ¢ YCXK 134 ya/mvH

MNpsmas
NOMNOXeHNs
Bokosas npoekuus — 1 cyGontnumansHoe

npoekuns — 3 cybonTUManbHbIX

HeapeksatHble paspagel (6 — 50%)

1. dubpunnauma npeacepavii — 5 (41,6%)
2. Sense-B-wym -1 (8,3%)

Y 2-x naumenToB npu XM-3KI >KT gnuteneHocTbio 4 ‘

komnnekca ¢ YCXK 138,5 ya/muH

MpsAmas npoekuus — 1 cybonTUMarnsHoe noroxeHne ‘

1 HeonTUManbHoe

Puc. 2. Cmpykmypa 3nu30008 HaneceHHou mepanuu y 56 nayuenmos ¢ nooKodic-
HOIl cucmemoil kapouosepmepa-oepuopunnamopa za 18 mecauyes.
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Puc. 3. Hanecenue paspsaoa 6o épems Inu300a Guopuniayuu HceayoouKkos.
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MIPOBEICHUH  aHTUTaXUKapIH-
TUYECKOU Tepamnuu, a TaKkxKe pe-
CUHXPOHM3UPYIOILIEH Teparuu.
Kpurepusmn BKIItOUEHUs ObUIH:
BO3pacT crapuie 18 jet, onrtu-
MaJIbHasi MEJUKaMEHTO3Has Te-
pamus (B TeUeHHWE HEe MeHee 3
MECSIIEB), B COOTBETCTBUH C Te-
KyIIUMH PEKOMEHIAIMSIMH 10
OCHOBHOMY 3a00IJIeBaHUIO, TIO-
JOXKUTEJBHBIA  IIpeZonepary-
OHHBIH CKPWHUHI, BBINOIHEH-
HBII C TIOMOIIBIO CIIEHAIBHOTO

IIPOTPAMMHOTO  00eCHeUeHHUS,
MTOTUCAaHHO® HH(POPMHUPO-
BaHHOe comiacue. Kpurepun

HEBKJIFOUCHHS: OTKA3 MalKCHTAa,
OCTpBIe 3a00JIeBaHHUSA, KOTOPHIC
M0 MHEHHIO Bpada MOTYT OT-
pHUIIaTEeTBHO CKa3aThCs Ha 0e3-
omacHOCTH © 3(pdexTuBHOCTH
JICUEHUs YYaCTHHUKA UCCIIEI0BA-
HHS, MEIULIMHCKHE COCTOSIHUS,
OTpPaHMYMBAIONINE OXUIACMOE
BEDKHBaHHE 10 | Toma. Cpox
HaOIroneHus cocTaBmil 18 me-
csmeB. OIeHHMBAJIUCh YacTOTa
WHTPAONEPANNOHHBIX, paH-
HMX U MO3JHHMX OCJIOKHCHUMH,
CBSI3@HHBIX C MMILIAHTAI[UeH
ycrpoiicTBa. Takxke mnpousBo-
IHWIIach OIEHKA KOJMYECTBa
aJIeKBaTHBIX M HeaJCKBaTHBIX



36

I0OKOB. PaHHME OCIIOKHEHUS! TPAKTOBAINCH KaK OCIIOXK-
HEHHUsI, KOTOPbIe BO3HUKJIM B TEUEHHE MEPUO/Ia rOCIUTa-
JIU3AIMH NalUeHTa.

TexHnKa oNEepaTHBHOTO BMEIIATEIHCTBA

[Tepen OCHOBHBIMHM 3TanaMu OIEpallH IPOBO-
JUTCSI pa3MeTKa C MOMOIIBIO HECTEPUIHHONH CHCTEMBI.
O0o03HavaTCsA MecTa pa3pe3oB HaJl JIOKEM YCTPOHCTBA
B 4-5 Mexpebepbe Mexy NepeaHeil 1 cpeqHei akcui-
JIApHOHM JMHUSAMM cJeBa, MapaMeueBUIHON obnacTu -
MIPU MCIIOJIb30BAHNU JIBYXMHIIM3UOHHOHW TexHUKHU. [Ipn
MPUMEHEHNN TPEXMHIM3MOHHOW TEXHUKH TaKXKe pas-
Me4JaeTcss MeCTo pa3pes3a Ha 2,5 ¢M clieBa OT PyKOSTKH
rpyauHbl. OCHOBHOH 3Tal MPOXOJIUT O] SH0Tpaxeab-
HBIM HapKO30M C BHYTPHUBEHHBIM IOTEHIMHPOBAHHEM.
ITocne 0OpabOTKH ONIEPAIIMOHHOTO OIS BBITOIHSIIOTCS
paspesbl B paHee pa3MeuyeHHBIX MecTax. [lanee dpopmu-
pyercs JIoXKe MEeXIy Iupodaiieid u 3youaToil Mpliia-
Mu. @opmupyercs OOKOBOH TyHHEIb MEXJ1y MapaMede-
BHJIHBIM pPa3pe3oM M JIoKeM yctpoiicTBa. [IpoBonuTcs
neubpuupyomuid aekTpoa. M3 mapaMedeBUIHOTO
paspesa Hpu MOMOIIM TYHHEJISATOpa W HMHTPOIbIOCEpA
(dopmMupyeTcst BEPpTHKAJIBHBIH TYHHEIb, BBOJUTCS JIHC-
TaJbHasl 4acTh 3JIEKTPOJAA I10 JICBOW MapacTepHaIbHOU
nuHuK. [TpoBoguTCs Neaspainus BEPTUKAIBLHOIO TyHHE-
JISi 1 KOHTPOJIbHAsI PEHTICHOCKOIUS Ul OL[CHKH TO3H-
uuu anekrpona. Jlanee snekrpon GUKCHpYETCS U MpH-
COCJIMHSIETCS] K KOHHEKTOPHOM vactu nedudpusuisropa.
YerpoiicTBo ykinaneiBaeTcss B C(OPMUPOBAHHOE JIOKE,
(dukcupyercs, paHa mocioifHo ymwuBaercs. Jlanee BbI-
MOJTHSIETCS AePUOPHILISIIMOHHOE TECTUPOBAHNE.

CrarucTuyecKuii aHaJIN3
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1. B xoropre uccnenyembix nanueHToB 89,3% cocraBu-
1 MyxuuHbl. OCHOBHOUM mpuunHOM umIuianTanuu KBJI
obuta nepBuunas npoduiakruka BCC mpu XCH (93%).
HeOospioe 4ncino NmanueHToB MUMENN MOKa3aHUsl K BTO-
puuHo#l nmpodunakruke: umuonaruyeckas OX (1,7%) n
HacnenctBeHnbie kananonatuu (LQTS) (5,3%). Benymieit
npuunHoit XCH siBunace umemnyeckasi 00JIe3Hb cepala
C HAJIM4YKMeM MOoCTHH(APKTHOTO Kapauockieposa (50,2%),
Cpe/Iy MAIlMEeHTOB HeUIIIeMUYe Kot aTrosiorun 6omee 30%
nvenn JIKMII u y 10,7% nauuentoB mpuunHoit XCH
Obu1a rUnepToHnYeckKas 0oJIe3Hs.

B nepBele nocneonepannoHHbIe CyTKH BCEM Malld-
€HTaM TPOBOJMIIACH PEHTIeHOrpadus ISl OLUEHKH OINTH-
MaJIbHOCTH TTOJIOKEHHSI CUCTEMBI. DJEKTPO JOJDKEH ObITh
pacrmoyioxkeH Ha 1-2 cM jeBee cpenHell JTMHUM TPYIUHBI.
DJeKTpo OCHAIIEH HIOKOBOM CNHpPANbIO JUIMHHON 8 CM.
JlucranbHas yacThb AEKTPO/IA - OM0C A- pacrojaraercs y
COWICHEHHUsI PYKOATKU U Teja IpyauHsl. [IpokcuManbHbIif
4yBCTBUTEIbHBIN Notoc B pacnionaraercs y MeueBUAHOTO
orpoctka. Kopnyc anmaparta nofmkeH pacroiararbcsi Haj
6 peOpoM MEXIY CpPeIHCH U MepeHEH MOIMBIIICYHBIMU
muausMu. J{1st Hanbonee 3QpPeKTuBHON NehUOPHILIAINN
OCHOBHAsl Macca MHOKap/a JIEBOIO >KETyJouKa JOJKHA
pacronaratbCsi MeX,Jy MOJTI0CAMU BOCIIPUHUMAIOIIEH CU-
CTEMBI, KOTOPBIE, B CBOIO Ouepe/ib, GopMHUPYIOT 3 BeKTOpa
BOCTIPUSATHS IEKTPUIECKON aKTUBHOCTH Ccep/lia: NepBUY-
HBII, BTOPUYHBIN U aJbTEPHATUBHBIN (puc. 1).

PenTrenonornueckas kapTuHa OLEHMBAJIACh B JIBYX
MPOCKIUIX: MPSIMON U OOKOBOM. J[Js KaKI0H TpOCKIUH
CYILIECTBYIOT KPUTEPUU ONTUMAIILHOCTU TOJIOKEHUS CH-

Taonuua 3.

Craructuueckuit aHa-
M3 NAHHBIX OCYIIECTBISTH C Xapaxkmepucmuka zpynnolt nayueHmos ¢ NOKA3aHuAMU umnranmayuu
[TOMOIIBIO  TAKETa  TPHKIA]- Kapou0ee13mepa-0e¢nfﬁpunﬂﬂmopa 6 Kauecmee nepeuyHoil NPoPuraKmuKku
eix mporpamm Excel 2010 u  SHesannoi cepoeunoil cmepmu
CTaTUCTHYCCKUX porpamMmm
STATISTICA 10 (StatSoft Inc., [pynnsl nauneHToB
CIIIA). KauecTBCHHBIC BeIH- Nmemnueckas | Heummemuueckas | P
YUHBI [IPEJICTABICHBI KaK abco- XCH (n=28) XCH (n=24)
JIOTHBIE 3HAYEHHUs U NPOUEHTHL | [ ®K XCH, n (%) 1(3,6) -
cnonpsosamicy  cneayiomue |11 o XCH, n (%) 11 (39,3) 15 (62,5) 0,4
METO/IbI CTaTUCTHYCCKOTO aHa- “H 1 (% TSR YOou
mu3a:  U-xpurepuit  ManHa- Il ®K XCH, n (%) G7.1 (7.5)
Yutau. BreiOopouHbie mapame- ®paxuus BeiGpoca JIDK, % 30[26,75; 33] |29 [25,75;32,25] | 0,5
TpbI, NpUBOAUMBbIE B Tabmuue, | KIP JIXK, cm 7,216,5;7,5] 716,5:7,5] 0,4
npezctapensl B Buae M (sd) 1 [yt poy cyroanom XM KT, n (%) 13 (46,4) 11 (45.8) 0,9
Me [Lq;Uq], rne M - cpennee,
JmutensHOCTh KT, KOMITICKCHI 6,6 3,7 7,2+3,5 0,3
sd - cTaHAapTHOE OTKIIOHEHHE,
Me - meamana, Lq;Uq - mex- | YCOK Bo Bpems KT, yI/MHH 141,5+ 18,8 136,8 £ 15,7 0,5
KBapTWIbHBIA pasMax. YpoBeHb | Kapauo-TopakaibHbIH HHIEKC, Yo 54 [52,5; 58,5] 56 [51,5; 59] 0,8
pasraun C““ngz)‘;" AOCTOBEP- | Apeppusma, n (%) 13 (46,4) 1(4,2) -
HeiM 1ipu p<0,05, 3HaYCHUs 5
0,05<p<0,10 wuHTEpHpETHPOBA- Topaxotoumns, n (%) 2(7.2) - '
JIUCh KaK TE€HCHIINS. AneksarHasi Tepanus, n (%) 2(7,2) 3(3,3) 0.7
0 b
MOJYYEHHBIE Heanexsarnas Tepanus, n (%) 3(10,7) 3 (16,6)
PE3VJIBTATBI CybontumanbHoe, n (%0) 2(7.2) 1(4.2) -
0, - -
KIHHHKO-eMOTpadde- Heonrumanszoe, n (%) 1(4,2)

CKas XapaKTEepUCTHKa BKIIO-
YEHHBIX B HCCIICIOBAaHHUE IIa-

IMEHTOB MPEIACTAaBJICHA B Tab. JKCITyOTOYKOB.

[Mpumeuanus: KJP - koneuno-nuactonuueckuit pazmep; KT - xemynoukoBas ta-
xukapaus; XM - xontepoBckoe MoHuTOpupoBanue; HCXK - yactora coxpamieHuit
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

CTEMBI, MPH HEJOCTH)KCHUH 3TUX KPUTCPUCB TOJIOKCHHE
CHCTEMBI CYMTACTCsl CyOONTHMALHBIM JINOO HEONITUMAJTb-
HbIM. HeonTuManbHOE IOJOKEHUE DJIEMEHTOB CHCTEMBI
TpeOyeT XUPYPruvecKoil KOPPEKIIUH MPH HATHYUH JCCK-
TOB TECTUPOBAHHS YCTPOWMCTBA: HAPYIICHUC CUUTHIBAHUS
curnaia, HeaddekTuBHas neGpuOPHILIALMS IPH MTPOBEC-
HUM 1ePUOPHILISIIMOHHOTO TECTUPOBAHMSL.

Bce nmanuentst ¢ XCH umenu yBenndyeHHbIE pazMe-
PHI cep/lla, B YaCTHOCTH JIEBBIX Kamep. HecMoTps Ha BbI-
COKMI KapAHO-TOpaKalbHBIH MHJCKC B JaHHOI BBIOOpKE
MAIMEHTOB, y OOJIBIIMHCTBA YAAJIOCh AOCTHYb ONTHMAIIb-
HOTO MoJioKeHUs cuctembl. Takxke 5,3% manueHToB uMe-
JIM aHaMHe3€ TOPAKOTOMHUIO, YTO 3HAUUTEIBHO OCIOKHSIIO
paboty xupypra Ha 3tane (OpMUPOBAHUS BEPTUKAIHLHOTO
TYHHEJIS 3JIeKTposa (Tad. 2).

3a BpeMsi HaOMONeHHUs B 18 MecseB OCI0KHCHUS
OBUTH 3apErHCTPUPOBAHBI y 5 MAIMEHTOB, YTO COCTABHIIO
0,9% ot 00111er0 KOJIMYECTBa MPOBEACHHBIX OMEPaTUBHBIX
BMEIIATENBCTB. 3 OCIOKHEHHSI BOSHUKII B PAHHEM I10CIIe-
OIIEPAIlMOHHOM TEpHOJie, ¥ BKIIOYAIN B ceOsl: pa3BUTHE
reMaToOMBI JIOKa ycTporicTBa (2 ciy4as, 3,5%), peructpa-
LU0 IIyMOB INPH MPOBEACHUM IPOBOKAIMOHHBIX IMPOO,
YTO MOTPEOOBATIO KOPPEKIUH MOJIOKEHUSI AIIEKTPO/Ia C Tie-
pexoaoM B 3-X MHIM3HOHHYIO TexHUKY (1 ciyudait, 1,7%).

B mo3nHem mocneornepanoHHOM IIEPHOIE OCIIOXK-
HeHus BO3HUKIH Y 2 (3,5%) manueHtoB. B nmepsoMm city-
4aeT OTMEYAJIOCh WH(UIIMPOBAHHE B 00JACTH pa3pes3a B
MIPOEKIIMU MEUYEBHJHOIO OTpOCTKa IpyauHbl. C ydeTom
HEA(PPCKTUBHOCTH KOHCEPBATUBHOW TEpaNMK IALUCHTY
OblTa IPOBE/IeHa SKCTPAKIMS CUCTEMBbI. Bo BTopoMm cityuae
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0TMEYaJoCh HaHECeHUe paspsaa Ha QoHe noiaumMopdHoOU
JKEITYJJOUKOBOW TaXxMKapIHHU, OJJHAKO, MAIIMEHTY TaKXe I0-
TpeboBasiach KOPPEKIIHs MOJIOKEHUSI YCTPONCTBA, B CBS3U
C perucTpanueil uymoB.

OnmHUM M3 BaXHEHIIMX KPUTEPHUEB COOTHOLICHUS
s dpexrrBHOCTH U Oe3omacHocTH KB/ siBisieTcst cooTHO-
IIEHHE KOJIMUECTBa HAaHECCHHBIX aJICKBATHBIX M HEaJeK-
BaTHBIX pa3psaoB. OOImIas cTpyKTypa 31M1U30/10B HAHECEH-
HOW Teparuy B X0/I¢ HaOJIOICHHS TIPE/ICTaBIICHA Ha pUC. 2.

CTOoHUT OTMETUTD, YTO 3a BpeMs HAOIIONEHHS B 00-
med BBIOOPKE MAIMEHTOB B OJMHAKOBOM KOJIMYECTBE
BO3HMKJIM KaK a/IeKBaTHbIC, TaK W HeaJIeKBaTHBIE pa3psi-
nel. OCHOBHOW TPUYHMHOW HEaJCKBaTHON Tepanuu ObLia
Taxucucronuueckass (Gopma GuOpHIIIMU TIpeacepaui
(41,6%). Takum marnmeHTaMm OblIa MPOBEAEHA KOPPEKIIMS
PUTM-ypeKalolllel Teparnuy, a Takke Obula IpOoBe/eHa
KOPPEKIIMs 30H [IOKA.

[epen BKIIIOUCHHEM B MCCIIEIOBAaHHE BCEM IAIlMCH-
TaM IPOBOJIMIIOCH XOJITEPOBCKOE MOHUTOPHPOBAHME JUISI
OLICHKHM HAJIMYMsl JKEIYJOYKOBBIX HapyIlICHHH pUTMA, a
TaKXkKe MX TsbKecTH. Hu y OHOTO M3 mainueHToB He ObLI0
3apEerHCTPUPOBAHO YCTOHYMBBIX SMH30/10B JKEITYJOUKOBOU
TaXWKap/IM¥, 4TO MOTIO OBITh MMOKa3aHHEM K aHTHUTaXH-
KapAUTHYECKOH cTUMYsiun. OIHaKo, HECMOTPSI Ha TIa-
TEJILHBII 0TOOP, OJJHOM M3 NMPUYMH aJeKBaTHOW IIOKOBOW
TEparuu SBUJIOCH Pa3BUTHE MOHOMOP(GHOI KeITyI04YKO-
Bo# Taxukapnuu (33,3%), KoTopasi KynupoBayiach paspsi-
oM KBJI. Taxoke ObuT HAaHECEH pa3psi] Ha MOTUMOP(HYIO
JKEITyIOUKOBYIO Taxukapauto (8,3%), u B 1 cinyyae Ha du-
OprILTIIHIO XKenmynoukoB (8,3%) (puc. 3).
[Ipencrapmnsin HUHTEpeC
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{ B67.6 sec JaHHBIM XOJITCPOBCKOI'O0 MOHHU-
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TOpPHUPOBAHUA TIPU BKIIHOUYCHHU

Puc. 4. Inu300 nanecenus ui0Ko6oii mepanuu Ha hone HeKapoOUaNbHOU AKMUG-

Hocmu.

S B UCCJICAOBAHUEC Yy HUX HEC BbI-
SABJIAJIOCH yCTOﬁ‘IPIBLIX OIIN30-
J0B  KCJIYOTOYKOBBIX apHTMHﬁ.
V Bcex ManuCHTOB 11O JaHHBIM

TET peHTreHorpaduu opraHoB Tpya-

i HE b HOM KJIETKH OBLIO ONTHUMAaJIbLHOE

MMOJIOKEHUE CUCTEMBI. BbLT 3ape-

*
QRS xomnnexc  rucTpupoBaH 1 anM30/ anexsar-

HOM IIIOKOBOM Tepanuu, HaHe-

R R BT A

et ceHHbl Ha DXK.

orpuLiaTenbHLIR

V nanueHToB ¢ MOKa3aHH-

Puc. 5. IIpumep muonomenyuanbHoil ceepxuyecmeumenbHOCmu npu nposeode-
nuu TET-mecma: a - nonoxcumensHulil pe3yivomam (Ommeuaemcs pecucmpayus
YCmPpOICmEomM MUONOMEHYUAIObHON C6EPXUYECHEUmMENHbOCHU), 6 - ompuya-

menvHblil pe3yivmam. Adanmupoesano u3 [15].

N SIMU K TICPBUYHOM MPO(UIaKTU-
ke BCC Obutn mpoaHanu3upo-
BaHbl JIaHHBIE B 3aBUCHMOCTH
ot stuonoruu XCH (tadm. 3).
CTOUT OTMETUTH, YTO MalUeH-
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ThI OBUIA COMOCTABUMBI 10 OCHOBHBIM HCCJICyEMBIM Xa-
pakTepucTHKaM. B TOM 4mcie 0TMEYaloCh PaBHO3HAYHOE
KOJIMYCCTBO 3MMU30/I0B aJICKBATHOM M HEaICKBATHOM IIOKO-
BOI1 Tepamuu B o0cux rpymmax (p=0,7).

B kadecTBe 0J{HOI W3 MPUYKH, IPUBOASAIINX K HAHE-
CEHUIO HEeaJIeKBATHOTO pa3psi/ia MmoakoxHou cucreMbl KB/
MOYKHO MPUBECTH PEIKHI ()CHOMEH, CBA3aHHBIN C HAJTMYH-
€M IIIYMOB, PETHCTPUPYEMBIX MOTOCOM B anekrposa.

Kiaunnyeckuii cory4aiil pasputus nryma noJoca B

Jlannvll  KIUHUYeCKull Cayuai AGNAemcs Nnepevim
onucanuem 6 pycckosazvlunou aumepamype. Ilayuenmy 49
Jem ¢ uuiemMuueckou 00/e3HbI0 cepoyd, NOCMUHPApKm-
HbIM  KapOUOCKAEPO30M, Oblid NOKA3AHA UMWIAHMAYUS
KB 6 kauecmse nepsuunou npoguraxmuxu BCC. C yuye-
MoM OMCYmcmeus. npOMuGONOKA3AHULl nayuewmy owlia
UMNIAHMUpos8ana cucmema nookodicnozo KB/ Yemanos-
JleH nepeudnblll 6ekmop anaausa nookovicnou IKI. Pan-
HUU NOCIeoNepayuornblil nepuod npoutei 6e3 ocobeHHo-
cmeu. Ilo Oannbim penmeenozpaguu opeanos epyoHou
KIemKU NON0dCEHUe CUCMEMbl ObLIO CYOONMUMATLHBIM.
Ilpu nposedenuu npoGOKAYUOHHBIX NPOO WYMbl He pecu-
CMpUpOBAIUCY.

Cnycms 200 nayuenm oopamuincs 6 @I'BY «HMUILIK
um. ax. E.-M.Hazoea» M3 P® 6 ceasu ¢ scanoboii na namne-
CEHHYI0 WOKOBYIO Mepanuio na (hoHe noIHo2o 61A20Nony-
yus. [lpu oemanvruom paccnpoce ObLIO YCMAHOBIEHO, YIMO
6 MOMEHM HaHeceHus. Mepanusi Nayuenm He GbiNoHI
Quzuueckylo Hacpysky, owyujenusi cepoyeouenus, npe-
CUHKONANbHbIE COCMOSAHUS omcymcemeoganu. Bo epevs
UHMEPPOSUPOBAHUsL YCMPOUCMEA OblIU NOTYYEHbl OdH-
Hble O HAHEeCeHHOM paspsde HA HeKaApOUANbHYIO aAKMUG-
Hocmo (puc. 4). Iocne namecenusi pazpsioa ommeuanocs
60CCMAHOBIEHUE pecucmpayuu cunycogoeo pumma. Ha
MOMEHM NEePEUYHO20 NPOSPAMMUPOSAHUS YCMPOUCMEA,
6 ABMOMAMUYECKoM pedcume Obll 6blOpAH NePEULHbLI
eexmop cuumvliganusi nookodxcrou DK Tax kak Oanmwitl
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nymb auanu3a UHGopmayuu yempoucmeom 3ampacusaem
nontoc B, eexmop cuumvisanus apyunyio Ovii usmeHen Ha
smopuunbiil. Ilocie we2o nomMopHwIX INU30008 HAHECEHUs
WIOKOBOU Mmepanuu He OMMeUanoCs.

OBCYXJIEHHUE IMMOJTYYEHHBIX
PE3YJIBTATOB

ITonkoxkueie cuctembl KB/ nuiieHbl HEKOTOPBIX HE-
JIOCTAaTKOB, IIPUCYIINX TPAHCBEHO3HBIM cucTeMaM. B gacT-
HOCTH, NMPUMCHEHHWE JAaHHOM CHUCTEMBl CHMKACT PHCKU
pa3BUTHS WHQEKIIMOHHBIX OCIOKHEHUH. Takxke OTCyT-
CTBHE BHYTPHCEP/ICUHBIX IIEMEHTOB 00JeryaeT mpouemy-
PY DKCTPAKIUK CHUCTEMBI, TIPH HEOOXOANMOCTH TIPOBE/IE-
HUSI TAKOBOH.

MupoBble HCCIIENOBAHMS JIOKAa3bIBAIOT, YTO HM-
I1a"tanus noakoxkHou cucrembl KBJl cBsizana ¢ Hu3-
KMM KOJINYECTBOM OCJIO)KHEHMH. B Hamem uccrienosa-
HUU CYyMMapHO€ KOJMYECTBO OCJIOKHEHHUH COCTaBISIET 5
cobmrtmii (0,9%), B uccmenosannuu EFORTLESS 12,2%
(108 coOrrTnit m3 882 HccaemyeMbpIX anueHToB). Kpaitae
HU3KUH POIIEHT Pa3BUTHS TeMaTOM JIOJKa ycTpoiicTea (4
nanuenta u3 108, uro cocrasuser 0,4%), COOTBETCTBO-
BaJI pe3ysbTaTaM Hallero uccienoBanus - 3,5% (2 mamu-
enra u3 56) [7].

Peructpanmst nrymoB, KoTopas TMOTpeOoBasa KOp-
PEKINH TTO3UINH 3JIEKTPOa B HAIIEM HCCIIET0BAHUN pa3-
Bwitack y 1 mamuenta (1,7%), B TO BpeMs Kak HccIeI0Ba-
nne EFORTLESS u IDE 3apernctpupoBaiu 8 momo0HbIX
ciryygaes (0,8%) [7]. 3a Bpems HaOIIOZACHUS MAIMEHTOB B
JTaHHOW paboTe MH(EKIMOHHBIE OCIOKHEHUS, KOTOpBIC
moTpeOOBaJM KCTPAKIIMY CUCTEMBI HaOomanuce y 1 ma-
muenTa (1,7%), 3apyOexKHble HCTOYHUKH TOBOPAT 0 17 co-
osrTisx (1,7%) [7, 8].

HeanexBaruple pa3psabl CyMMapHO pPETHCTPUPO-
Baymch y 6 marmentoB (10,7%) B HameM HMccIeOBaHUM,
B uccuegoBannsx EFORTLESS u IDE koiamuecTBO Ta-

JAlMarHocTuKa u neueHne HeageKBaTHbIX paspagos S-ICD
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KX ociokHenuit nocrurio 6 (0,7%), B uccienoBaHUK
PRAETORIAN - 41 nanuent (4,8%) [7, 8].

CTouT OTMETUTH, YTO B HallleM HAOJIOICHUM PaB-
HO3HAYHO PaCNpe/eIHINCh a/IeKBaTHBIE W HeaJeKBAaTHbIC
LIOKH B TpyMNIax MalHUeHTOB C WIIEMHYECCKOW M HEHIle-
muueckoit 3tuonorueii XCH (p=0,7). Takum o0Opa3om,
HECMOTPsI Ha Pa3HBbIN KJIACC PEKOMEHAAIMI JUTs MMIUIaH-
taruu KBJ1, Mo HammM JaHHBIM YCTPOHCTBA HEOOXOMMBI
nanueHtam obeux stnosnoruit XCH. YUro xacaercs npodu-
JISl HeaJISKBaTHBIX IIOKOB, HE OBUIO BBISIBIICHO KOPPEJISIIHH
MEXKIY MOJOXKEHHEM cucTeMbl noakoxHoro KBJ, Texuu-
KOM TPOBEJICHNUS ONIEPATHBHOTO BMEIIATEJILCTBA.

K coxanenuto, nmpodiema 1myma Ha nomoce B mpo-
SIBIISICT ceOsi B HAHCCCHHWM HeaJieKBaTHOTrO paspsma. Jlo
MOMEHTA HaHECEHHMs II0Ka, B HACTOsIIEE BPEMsI, IPOTHO-
3MpOBATh Pa3BUTHE AaHHOI MPOOJIEMBI y MAIIUEHTOB C M-
TUTAHTHPOBAHHBIM MOJIKOXKHBIM Ae(DUOPHILIITOPOM HEBO3-
MOkHO. CyIEeCTBYIOT €IMHUYHbBIC JINTEPATYPHBIEC JTaHHbIC
o mpoOeme nryma noioca B. DTa cuTyanust BO3HUKAET y
KpaiiHe MaJoro KOJM4ecTBa IAalMEHTOB MpUMEpHO B 3%
ciydaeB [13]. Ilo naHHBIM KOMITAHUU-TIPOU3BOUTENIS MO~
JOOHBIE 3ITU30/1bI BCTPEYAIOTCS PEIKO U SIBIISTIOTCS TIPUYH-
HOHM HeaJekBaTHOW mokoBoi Tepamuu B 0,42% cinyuyaen
uMIIaHTanuu nojaxoxHou cuctemsl KB/ [14]. B ciyuae
9KCIUIAHTALMM CHCTEMBI, 110 JAHHBIM TPOU3BOAUTEIIS,
MaTOJIOTUHM B KOMIUICKTYIOIIMX CHCTEMbI OOHApY)KECHO He
Obu10. Bapriantamu jiedeHus! JAaHHOTO COCTOSTHMS SIBIISTIOT-
Csl: I3MEHEHUE BEKTOpa CUMTHIBAHMS Ha BTOPHYHBIA WIIN
TMOJIHASI DKCTUIAHTAIUSI CUCTeMBI [ 12].

B namem uccnenoBanuu U3 56 ManUeHTOB JAaHHAs
rpobIiemMa Bo3HMKaa JIuib y oaHoro (1,7%). Ciyuaii, cBs-
3aHHBIM ¢ OIyMOM montoca B, He OTHOCHTCSI K KaTeropuu
MHONOTEHIMAIBHONW CBEPXUYBCTBUTEIBHOCTU M SIBIISICTCS
OT/ICJILHOM MpOOIEeMOH, pelIeHHeM KOTOPOi Ha TeKyIIHH

39

MOMEHT SIBJISETCS JHIIb U3MEHEHNUE BEKTOpa CUUTHIBAHUS
Ha BTOPUYHBIN, TUOO ICUMILIAHTAIUS CUCTeMEI [8, 11].

JUis BBISIBICHUS. MUOIIOTEHIIMATIBLHON CBEPXUyBCTBU-
TENBHOCTH YCTPONCTBA CYLIECTBYIOT Pa3InUHbIE TECTHI C
¢dusnyeckol Harpy3kod. OJJHUM M3 HUX SIBJISIETCS TECT C
scnanziepoM (tube exercise test - TET). Ha puc. 5 npen-
CTaBJICH OTYET, MOJYYEHHBIII NPH HHTEPPOrHMPOBAHUU
noakoxxnoro KB/l npu nmposenennu TET. Ilox OykBoii «a»
BUJIHBI HEKapANAJIbHbIE IIyMbI, 3HAKOM * OTMEUEHBI KOM-
wiekcel QRS cobcTBeHHOrO puTMa manueHTa [ 15].

IIpu MuomoTeHNMaIbHON CBEPXUYBCTBUTEIHLHOCTH
JNIEKTPUYECKasl aKTUBHOCTb MBIIII PETUCTPUPYETCS MpH-
0opoM, B TOM YHMCIIe BO3MOXKHA WMHTEPEHPETALs TaKUX
PE3yNbTaTOB Kak KETyJ0YKOBON TaXWKapIuM M HaHece-
Hue paspsaa. B cmydae ¢ mrymom Ha momtoce B, Hexap-
JIMaJIbHBIC IIyMBI HE CBSI3aHBI C PabOTOM MBI TPYIH U
IJIEYEBOTO MOSCA M 3HAUUTENIBHO OTIMYAIOTCS OT MUOIIO-
TeHuuanaoB. Ha puc. 6 mpeacraBieH alroputM AeMCTBHIA
JUIsl IMArHOCTUKM M JIEYEHUS HEaJEKBATHBIX pa3psioB
nojkoxHou cuctemsl KB/,
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[NonkoxKHBEIE CHCTEMBI KapanoBepTepa-aeGudpuLsi-
TOpa ABISIOTCS 3QPEKTHBHBIMU ISl IIEPBUYHOM M BTOPHY-
Hoii mpo¢mnaktuku BCC. ¥V manueHToB ¢ pa3inuyHbIM Te-
HezoM XCH Taxke oTMedaercs BBICOKast d3(PPEKTHBHOCTD
NPUMCHEHHS JAHHBIX yCTPOHCTB. [1OAKOXKHBIE CHCTEMBI
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mu. [Ipouenypa MMIUIaHTALMH W PE3yJIbTaThl JallbHEH-
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el JajabHeNIero u3yyeHusl.
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[IPOTHOCTUYECKUE ®AKTOPBI DOOEKTUBHOCTH KATETEPHOM ABJIALIMM OYATOBBIX
PEJCEPAHBIX TAXUKAPAUN V JTETEM IIKOJILHOT'O BO3PACTA: JAHHBIE OJJHOIIEHTPOBOI'O
PETUCTPOBOI'O UCCJIEJOBAHUA
T.C.KoBasnbuyk', P.B.Tarapckuii', J[.FO.AnekceeBa', E.H.Muxaiiios', /I.C.JIedenes', C.B.I'ypees!, K.A.Uyena',
O./L.Ileperynuna’, JI.M.Mapanos?, E.C.Bacuuxkuna'

@By «HMHUI] um. B.A.Anmazoea M3 P®, Poccus, Canxm-ITemepoype, yi1. Akkypamosa, 0.2;
’Kazanckan zocyoapcmeennas meouyunckas akaoemus - punuan @rboy JI10 «Poccuiickas meduyunckas
aKaoemus HenpepvleHO20 npodeccuonanbHozo oopasosanuna» M3 P®, Poccusa, Kazanw, yn. bymaepoea, 0. 36.

Heanb. BoisiBUTh hakTopbl, acconnupoBaHHble ¢ 3(Gp(OEKTUBHOCTBIO B OTJAJICHHOM II€PHOJIC PaOYacTOTHOH KaTe-
tepHoit abianuu (PUA) ouarosoit npeacepanoii Taxukapauu (I1T) y manueHToB MIKOIBLHOTO BO3pacTa.

Marepuan u MeTobI HcceqoBaHusA. [ pynny uccienoBanus coctaBuin 57 nereit B Bo3pacre ot 11 1o 17 net 11
mecsiteB (Me 15,83, IQR 14,63-17,0), kotopsiM Oblia BhiodHeHa PUA, B TOM YKCIIC TOBTOPHASI, 110 TTOBOIY O4aroBOH
T B ®I'BY «HMUIL] um. B.A.AnmazoBa» B nepuon ¢ aekadps 2009 no ampens 2023 roga. B xauecTBe aHamusupye-
MBIX KOBapHaHT OLIEHHBAINCH KJIMHUYECKUE U JeMorpapuyecKue JIaHHbIC, Pe3ysIbTaThl J1a00paTOPHBIX MCCIIEI0BAHUM,
rapameTpbl TaXuapuTMHH, 3j1eKkTpodusnonornyeckue ocoodennoctu I1T, a taxke nmapamerpsl adnauuu. CTpyKTypHbIC
3abosieBanus cepana obutn y 13 gereid, nanonaruyueckas popma apuT™Mui - y 44 nanueHtos. Kpureprem uHtpaonepanm-
OHHOM 3()(heKTHBHOCTH CUUTAIIOCH OTCYTCTBUE aPUTMHHU MO0 OKOHYAHUH MEPUO/IAa OXKUAAHUS B PEHTICH-ONIEPAIlMOHHOH,
OTCPOUEHHOM - B TeueHue 12 MecsIeB nocie Npoueaypsl.

Pesyabrarel. nTpaonepaunonnas a¢ppexrnsHocTs PUA Obla focturnyra 'y 51 nanuenra (89,5%), ornanensasi -
y 32 manuenToB (56,1%). Ha ocHOBaHMM NOJIyYeHHBIX JaHHBIX ObliIa pa3padoTaHa MPOrHOCTHYECKAst MOJIENIb OTCPOUCH-
Holi a¢pexruBHOCTH PUA ouarosoii I1T y nereit mkoisHoro Bo3pacra (p<0,001). [TpeankTopsl, BKIIOYEHHBIE B MOJIEJIB!
IUIOTHOCTH aputMmun (oTHOIIeHUe 1ancos (OLL): 0,981; 95% noseputenbhbrii uaTepBai (A1) 0,962-0,999; p=0,043),
Hanmyue xanod Ha npecunkorne (OLI: 0,177; 95% JIU 0,035-0,903; p=0,037), konuyecTBo 3kTonudyeckux oyaros (OLLL:
0,289; 95% U 0,128-0,649; p=0,003), nanuuue ouara B npasom npeacepauu (OLI: 0,097; 95% 0,013-0,699; p=0,021).
[Tnomane mon ROC-KpHBOiA, COOTBETCTBYIONIEH aCCOIMAIIMU OTCYTCTBUSI apUTMHHU TOCie abaly ¥ 3HAUYCHHSIM JIO-
THCTHYECKOH perpeccronHod (yHkimu, cocraBmia 0,843+0,54 ¢ 95% J1U: 0,738-0,938. UyBCcTBUTENILHOCTh METONA
cocraBuna 81,3%, cneunupudnocts - 76,0%. JlocTOBEepHOI acconmauy crnocoda WHAYKIUH apUTMHH, HUCIIOIb30BAHUS
MeJIMKaMEHTO3HOM cenannu ¢ 3¢ dpexruBHOCTHIO PUA nonyueHo He Obu10.

3akJ/0ueHne. YCTaHOBJICHO, YTO Takue (AaKTOPbI KaK IUIOTHOCTh apUTMHH, HAJMYHE MPECHHKOIE, KOJMYECTBO
9KTOINMYECKUX 04aroB U HaJMYHE SKTOMMYECKOrO oyara B IPAaBOM MPEACEPANN UMENIM 0OPATHYIO CBSI3b C BEPOSITHOCTHIO
paszBurtus dpdexruBHoro ucxona PUA.

KaroueBrnle ciioBa: npeacepatasd Taxukapausd; JE€TH, paauodaCcTOTHAsA KaTCTCpHasd a6nau1/1$1; IJIOTHOCTh apUTMUH;
MPECUHKOIIC
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PROGNOSTIC FACTORS FOR THE EFFECTIVENESS OF CATHETER ABLATION OF FOCAL ATRIAL
TACHYCARDIA IN SCHOOL-AGE CHILDREN: DATA FROM A SINGLE-CENTER REGISTRY STUDY
T.S.Kovalchuk', R.B.Tatarsky', D.Yu.Alekseeva', E.N.Mikhailov!, D.S.Lebedev', S.V.Gureev', K.A.Chueva',
O.L.Peregudina’, D.I.Marapov?, E.S.Vasichkina'

"Almazov NMRC, Russia, Saint-Petersburg, 2 Akkuratova str.; *’Kazan State Medical Academy - branch of the
Federal State Budgetary Educational Institution of Further Professional Education “Russian Medical Academy of
Continuing Professional Education”, Russia, Kazan, 36 Butlerova str.

Aim. To identify factors associated with the effectiveness of radiofrequency catheter ablation (RFA) of focal atrial
tachycardia (AT) in school-aged patients in the long-term period.

Methods. The study group consisted of 57 children aged 11 to 17 years 11 months (Me 15.83, IQR 14.63-17.0), who
underwent catheter ablation, including repeated, for focal AT in the Almazov National Medical Research Centre from De-
cember 2009 until April 2023. We analyzed clinical and demographic data, laboratory data, parameters of tachyarrhyth-
mia, electrophysiological study and RFA. Structural heart diseases were present in 13 children, and idiopathic arrhythmia
was present in 44 patients. The criterion for intraoperative effectiveness were the absence of arrhythmia at the end of the
waiting period in the X-ray operating room, delayed - within 12 months after the procedure.

Results. Intraoperative effectiveness of RFA was achieved in 51 patients (89.5%), long-term - in 32 patients (56.1%).
Based on the data obtained, a prognostic model of the delayed effectiveness of RFA of focal AT in school-age children was
developed (p<0.001). Predictors included in the model: percentage of arrhythmia during the day (odds ratio (OR): 0.981;
95% confidence interval (CI) 0.962-0.999; p=0.043), presyncope (OR: 0.177; 95% CI 0.035-0.903; p=0.037), number
of ectopic foci (OR: 0.289; 95% CI 0.128-0.649; p=0.003), right atrium localization (OR: 0.097; 95% 0.013-0.699;
p=0.021). The area under the ROC curve corresponding to the association of the absence of arrhythmia after ablation
and the values of the logistic regression function was 0.84340.54 with 95% CI: 0.738-0.938. The sensitivity was 81.3%,
specificity - 76.0%. No significant association with effectiveness of RFA was found between the method of arrhythmia
induction and the use of drug sedation.

Conclusion. It was established that factors such as percentage of arrhythmia during the day, the presence of presyn-
cope, the number of ectopic foci and the presence of an ectopic foci in the right atrium had an inverse relationship with
the effective outcome of RFA.

Key words: atrial tachycardia; children; radiofrequency catheter ablation; arrhythmia burden; presyncope
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Ouarossie nipencepauble Taxukapauu (I1T) y nereit
3aHUMAIOT TPEThE MECTO MO YAaCTOTE BCTPEUAEMOCTH Cpe-
JI BCEX CymnpaBeHTPUKYIsIpHbIX Taxukapauid (CBT). ITo
JITaHHBIM JINTEPATyphl Ha UX JOJIO MPUXOAUTCS OKoJIo 14-
25% He3aBHCUMO OT BO3pacTa, HO UCTHHHAsS PacHpoCTpa-
HEHHOCTh JJOCTOBEPHO HEU3BECTHA, TaK KaK UMEET MECTO
00JTBILION TIPOLIEHT 6ECCUMITOMHBIX ()OPM U BEPOSITHOCTH
CHOHTaHHOTO pa3perenus [1, 2]. OnHako ¢ BO3pacToM pe-
OeHKa BEpOATHOCTb CIOHTAHHOTO Pa3peLICHUs] apUTMHU
CHIDKAaeTCs U y JeTell cTapile Tpex JeT COCTaBIsSIeT OKO-
110 25-34% [3-5]. YunTtbiBasi 0COOCHHOCTH KIMHUYECKUX
MIPOSIBJICHUH, NpeCepAHbIe TAXUKAPAUU ABIISIOTCS CaMOil
4acTONW NMPUUUHON KapJUOMHONATUH, ACCOLIUUPOBAHHOM C
aputmueii (KAA) y nereii [6].

CriemyeT OTMETHTb, YTO Ha CCTOHSAIIHUN JCHb OT-
CYTCTBYET CAMHBIA aNroOpuT™M BBIOOpA TAKTHKH BEACHHUS
nanueHToB ¢ [1T. 3 BO3MOXHBIX BapHAHTOB paccMaTpH-
BAeTCS JMHAMHYCCKOC HAOIIONCHHE 33 ECTECTBEHHBIM
TEYCHHEM apUTMHH, MPUMEHEHHS MEINKAMEHTO3HBIX H
WHTCPBCHIIMOHHBIX METOMOB JicueHwus [3, 5, 7, 8]. Dddek-
THBHOCTb MEITUKAMEHTO3HOW TEPAIHH 10 JaHHBIM JIUTEpa-
Typsl BapbupyeT oT 50 10 74% ¥ cHUXKaeTCs ¢ BO3PACTOM
[3-5].

B mocienHue AecATHNCTHS PaJHOYacTOTHAs KaTe-
tepHast abnmauust (PYA) nprobperaer Bce Oosiee mmpokoe
NPUMCHEHHE B TIEAUATPUYCCKON MTPAKTUKE U SBISICTCS Me-
TOJIOM BBIOOpA JICUCHHS Y MAIIUCHTOB C TEMOJMHAMUYCCKH
3HAYMMBIMHU MapoKcu3Mami, pasputueM KAA w/mnu mpu
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pedpaKTepHOCTH K MEANKAMEHTO3HOI! Teparu, J100 pas-
BUTUHU MOOOYHBIX 3((PEKTOB OT ¢¢ HA3HAYCHUS, a TAKKE
MOXET OBITh PACCMOTPEHA y MAalMEHTOB C OTCYTCTBHEM
MIPUBEPIKEHHOCTH K MEJUKaMEHTO3HOMY JiedeHuto [5, 9].
OddexruHas mpouenypa PUA Takke MOBBINIACT Kaye-
CTBO JKM3HHU JIeTeH MIKOIbHOTO Bo3pacta [10].

TeM He MeHee, B cllyyae NMpeJCEpAHBIX HapyILICHUN
putMa cepaua (HPC), cormacno nanueiM EBpomnelickoro
MHOT'OLIEHTPOBOTO PErHCTpa MO KaTeTEepHOW abnanuu y
nerer (European Multicenter Pediatric Catheter Ablation
Registry ‘EUROPA’), k jaHHOMY METO/y JieueHHs: Iproe-
rayu Tonbko B 4,9% ciyuaeB (u3 Hux ogarosas I1T - 2,9%),
YTO pEKe, YeM INPU WHBIX BHUAAX CYNPaBEHTPHKYJISPHBIX
taxukapauit [11]. DddexkTHBHOCT, MHTEPBEHIIMOHHOTO
neuenust npu IIT y nereit Huke, yeM NMpH ApyTrUX TUIAX
aputmuii [8]. [lo pesynabratam BBIIIEIPUBEIECHHOIO pe-
ructpa octpas 3p(PEeKTUBHOCTh JaHHOTO METOJIA JICUCHHS
coctaBuia 95,6% 1715l BceX TUIMOB apuUTMUiA U TOJIBKO 80%
B ciyydae [T, u3 kotopsix B TeueHue 1 ropa HaOmMOnEHUS
nocie PUA peruaus otmeuancs y 11% manuentos [11].

Llenpro Hamiero wucciieoBaHus OBUIO BBISIBICHHE
(hakTOpOB, accOUUPOBAaHHBIX ¢ 3 dekTHBHOCTHI0O PUA
ouaroBoii IIT B oTnaneHHOM nepuoje y MaueHToB IKOIb-
HOTO BO3pacTa.

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

ITpoBenen ananu3 0a3bl AAHHBIX MAMEHTOB C OYa-
roBoii [IT, kotopsim B Hamewm LlerTpe npoBoamimace PUA
¢ nexadps 2009 roma mo ampens 2023 roxa. Kpurepusivu
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BKJIFOYECHUSI OBUIN BO3PACT MAIMEHTa Ha MOMEHT IPOBE/Ie-
Hus abnamuu (ot 11 g0 18 neT), npoBencHUEe MOCICTHEH
PYA B ®I'bY HMUII um. B.A.Anmazosa. Kpurepusimu
UCKJIIOUCHHUST OBbUT aHAMHE3 Orepanuii Ha OTKPBITOM Cep/-
1e (3/60, 5%). I'pyniy ucciienoBaHus COCTaBUWIN 57 eTei
B Bo3pacte or 11 g0 17 ner 11 mecsues (Me 15,83, IQR
14,63-17,0).

JlanHble OOBEKTHBHOTO OCMOTpA, JIAOOPATOPHOTO
MOHUTOpHHTa, 3j1ekTpokapauorpamMm (OKI'), cyrounoro
mouutopupoBanus OKI' (CMDBKI), sxokapauorpaduu
(Ox0KT"), mpoTOKOJIOB IHAOBACKYIIIPHOTO 3ICKTPOdU3HO-
norndeckoro uccaenoBanus (3H10IDPN) u PYA 6butn mo-
JIy4eHBI M3 DJICKTPOHHBIX UCTOPHUI OOJIE3HEH MalleHTOB,
MIPOTOKOJIOB aMOYJIaTOPHBIX HMJIM TEIEMETUINHCKUX KOH-
cyneranuit. [Tapamerpsr 9xoKI" orieHnBaInch ¢ HCIONIB30-
BaHMEM KallbKyisiTopa z-score Boston Children’s Hospital
(https://zscore.chboston.org/). KAA auarsoctupoBagach
NpY HaJW4YMK AWJIaTalluk Kamep cepauna (z-score 0Ooiee
2,0) n/nnm CHUKEHHSI COKPATUTEIBHOM CITIOCOOHOCTH MHO-
Kapa JIEBOTO XKeTyJdouKa.

[Ipeamnonaraemas Jiokaiau3ays 3KTOMHYECKOTO OYa-
ra ompenensiack mo mopdonoruu 3yoma P wa OKI co-
IJIacHO anroputMmy, npemioxeHHomy P.M.Kistler et al., a
TOYHOE pacHoNOoKeHHue - Bo BpeMs 3H10ODU B cooTBeT-
CTBMHU C 30HOW paHHEW aKTHBAIMW MO JaHHBIM 3JIEKTPO-
aHaroMu4eckoro kaprupoBanud [1, 12, 13]. Taxukapauu
ObUTH pa3JiesieHbl Ha MTPaBOCTOPOHHUE U JIEBOCTOPOHHHE.
K npaBoCTOpPOHHMM OTHOCWIIMCH TaXUKapIUH C JIOKaH-
3aliell SKTOMUYECKOro ovara B OOJIaCTH YIIKa IPaBOro
npexacepaus (I111), crenox II1, crista terminalis, obnactu

Taonuya 1.

Pe3ynomamul cpasnumensHo20 anaiu3a Zpynn nAyUEeHmos ¢ IQdekmueHoll u nHerhghpexmugnoil paouovacmomuoi
abnayueii 6 omoanenHHom nepuoode (konuvecmeennvie npuznaxu, Me [IQR])

['pynmer o pesynsraty PUA

[Tokazarenu p

O¢ddexrurHa (n=32) Headdexrusua (n=25)
Bospact nostBiieHus oo, roast 12,0[7,3;14,5] 9,75(7,6;14,9] 0,590
Bospact Ha MomenT nipoBenieHust PUA, roabt 16,1[14,8;16,8] 15,8[14,6;17,1] 0,949
Cpox Habmonenwus ot aedrora 10 PUA, mec 47[14;73] 60[13;96] 0,568
Oxoxapanorpadus
[onepeunsiit paszmep JIII, z-score -0,93[-1,41;-0,49] -0,76[-1,13;0,3] 0,240
[Ipononsusiit pazmep JIII, z-score -1,42[-1,8;-0,99] -1,13[-1,67;-0,45] 0,383
JITT B mapacTepHanbHOM MO3UIUH, Z-SCOTE -0,03[-0,58;0,61] -0,38[-1,01;0,07] 0,307
ITonepeunsrii pasmep 1111, z-score -1,66[-2,18;-1,19] -1,5[-2,36;-0,39] 0,473
[ponmomsuserit pazmep I1I1, z-score -2,44[-3,25;-2,02] -1,45[-3,09;-0,91] 0,275
KJIP JIK, z-score -0,36[-1,32;-0,08] -0,7[-1,45;-0,03] 0,825
®B JIXK, Simpson, % 51,0[47,0;58,0] 52,0[47,5;61,5] 0,886
®B JIK, Teicholz, % 63,0[57;70,3] 63,0[60,0;68,5] 0,993
®B JIXK, Teicholz, % (ra HPC) 58,0[51,0;60,3] 58,0[56,4;60,5] 0,612
DIeKTpoKapanorpaMMa Ha TaXUKapIuu
I110THOCTD apuT™MHH, % [ 37701049131 | 57,7[8,2:98,0] | 0,386
PUA
Bpewms droopockonuu, MUH 10,0[5,5;13,5] 10,0[5,0;13,0] 0,968
Bpewms onepanuu, MuH, 105,0[90;140] 135,5[100;190] 0,127

[pumedanus: 3nech u ganee PYA - pamuouactorras abnanwst; JIIT - neBoe npencepaue; I1I1 - mpaBoe npencepaune; KJIP -
KOHEeYHO-uacTonrueckuid pasmep; JOK - et xenynouex; @B - ¢ppakuus Beiopoca; HPC - Hapymenus putma cepaua.
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TPUKYCIHJIANBHOTO KJIallaHa, KaBaTPUKYCIUIaIbHOIO UCT-
Myca, MexnpezacepaHon neperoponaku (MIIII) co croponsb
[I1, ycrest kopoHapHoro cuHyca (KC); kK IeBOCTOPOHHUM -
B obmactu ymika jeoro npexacepaust (JIIT), crenox JIII,
obnactu nerounsix BeH, MIIII co croponsr JIII, obnactn
MUTPAJIBHOTO KJIalaHa, MUTPAJIbHOTO UCTMYCA.

K xputepusim Hea(h(HeKTHBHOCTH aHTHAPUTMHYECKO-
ro npenapara (AAIl) oTHOCHIIMCH HaIMYKME MAPOKCU3MOB
TaXUKapAuM KIMHUYeCKH w/wimu no aanaeiM CMOKT, y
narueHTos ¢ xponudeckoi I1T - orcyTcTBHE BOCCTaHOB-
JICHUsI CHHYCOBOTO PUTMa MM COXPAHSIOLINECS 3HAYCHUS
YCC Briie 95%o 11 Bo3pacTa narueHTa, npusHaku KAA
Ha (one npoBoanMoH Tepanuu [ 14, 15].

BceMm nanuentam Ha 1-2 cytku nocie PUA mposo-
qunack 12-xanansHas OKI' u OxoKI ¢ onenkoil cokparu-
TENIBHOM CIIOCOOHOCTH MHOKapAa M HaJM4Hs KHIKOCTH
B MOJIOCTU Nepukapza, Ha 2-4 cytku - CMOKI, npu no-

ORIGINAL ARTICLES

JIO3PEHUM Ha TTHEBMOTOpAKC - peHTreHorpadusi opraHos
TPYAHOM KIIETKH.

3aKOHHBIMH TPEICTABUTENSIMH TAlMEHTOB W TMa-
LIMEHTaMU B BO3pacTe crapiie 15 jer ObUIM MOANUCAHBI
JI00pOBOJIbHBIE HH(OPMUPOBAHHbIE COTIACHS Ha TTPOBE/IE-
HUe 00cieoBaHus U poreaypsl PUA.

Ilepen PYA, B COOTBETCTBHH C OOLICTIPUHSATON
crparerueii [5], mpuem AAII ObuT IpekpalicH HE MCHEE
4eM 3a ISITh IePHOA0B MOJYBBIBEJCHUS 3a UCKIIOUCHHEM
2 TalMEeHTOB, KOTOPHIM B CBSI3U C Pa3BUTHEM yCTOWYH-
BBIX CHMIITOMHBIX T€MOJMHAMUYECKH 3HAYMMBIX TPUCTY-
nmoB Taxukapauu ¢ Beicokoil YCC MenukaMeHTO3Has Te-
panust oTMeHstach 3a 12-16 gacoB 10 onepanuu. Y Bcex
MAIMEHTOB UCIOIb30BAJIACh CUCTEMA TPEXMEPHOTO JJIEK-
TpoaHaroMuueckoro kaprupopanus: Carto®3 (Biosense
Webster, CIIIA) y 55 maumenroB (96,5%) u Rhythmia
(Boston Scientific, CIIIA) - y 2 (3,5%). [Ipouenypa npo-

Taonuuya 2.

Pe3ynvmamut cpagnumensno20 aHAIU3a 2PyRn RAYUEHMO8 € IPphekmuenoil u nerghpekmugnoil paduouacmomuoi
adnayueii 8 0omoaieHHom nepuooe (KamezopuaibHvle NPUHAKU)

I’pynmel o pesynasrary PUA

[Tokazarenu p

DddexruBHa (n=32) | Headdekrupna (n=25)
Mausunky, n (%) 24 (75,0) 16 (64,0) 0,37
XKao0sr
VYuamenHoe cepaneoucnune, n (%) 20 (62,5) 20 (80,0) 0,152
TonoBokpy:xenue, n (%) 9(28,1) 11 (44,0) 0,213
CHWKEHHE TOJIEPaHTHOCTH K (hU3MUECKOi Harpyske, n (%) 9 (28,1) 10 (40,0) 0,345
Cnaboctp*, n (%) 5(15,6) 11 (44,0) 0,018
[pecunkomne*, n (%) 4 (12,5) 9 (36,0) 0,036
DJIeKTpOKapIMOrpaMMa Ha TaXUKap (UK
JuTebHOCTD HUKIIA TaXUKapIud MUHUMaJIbHast, Mc, M (SD) 368,7£77,9 362,0+£84,2 0,824
JUTMTeNbHOCTS IUKITA TAXUKAPIUHA MaKCUMaltbHast, Mc, M (SD) 403,3+82,9 429,7+85,2 0,398
Xapakrep apuTMHH
[Mapoxcm3manbHast, n (%) 9 (28,1) 8(32,0) 0,751
[ocrostHHO-BO3BpaTHast >50%, n (%) 8 (25,0) 10 (40,0) 0,227
ITocTosinno-BO3BpaTHas <50%, n (%) 8(25,0) 2(8,0) 0,094
Xponnueckas, n (%) 7(21,9) 5(20,0) 0,863
Oxokapanorpadus
CrpykrypHaas naronorus®, n (%) 4 (12,5) | 9 (36,0) | 0,036
PUA
CripoBorpoBanHast Manunyssinusivmu OIT*, n (%) 9 (28,1) 14 (56,0) 0,033
Wnnykius OI1 6e3 Boccranosnenns CP gepes OIT*, n (%) 4(12,5) 11 (44,0) 0,01
[IpaBocToponHss Hokamm3anus™®, n (%) 20 (62,5) 22 (88,0) 0,030
JleBoctroponHnsis nokanuzanus*, n (%) 10 (31,3) 2 (8,0) 0,028
Hanuuue 6onee 1 sxronmueckoro ouara®, n (%) 6 (18,8) 14 (56,0) 0,003
Oomasi/couerannast anecresust, n (%) 9 (28,1) 8 (32,0) 0,751
Ucxomnno HPC, nanyxmms He TpedoBanacsk, n (%) 22 (68,8) 14 (56,0) 0,322
MenukamenTtosnas naaykus HPC, n (%) 6 (18,8) 8(32,0) 0,249
[ToropHsIe mpoueaypst PUA, n (%) 6 (18,8) 4 (16,0) 0,786
TpyaHoCTH NpHU MHIAYKIMK/KapTHpoBaHuu, n (%) 3094 4 (16,0) 0,450

[Tpumeuanust: * - pasnuuus nokaszaresnei crarncruaecku 3Hauumsl (p<0,05); CP - cunycosiit putm; @I - hpubpussums

Npeacepani.
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BOJIMJIACK JIMOO 1TOJ1 MECTHOH aHecTe3uei (40 nmaueHTos,
70,2%), nmubo mox obuiel/coueTanHol aHecresuei (17
MalueHToB, 29,8%).

Bcem mamuentam npoBoAuiiach MYHKIHUSI TPaBOM
OeZpeHHOIl BEHbI, a TaKXKe MPH HEOOXOIUMOCTH JIOTOJ-
HUTEIBHO TNpaBod mojkiarounyHou (n=24, 42,1%) nnnm
sipeMHOI1 BeHsI (n=1, 1,8%), AMarHOCTHYECKUI ITEKTPOJL
pacnonarancst B KC, a adbnanuonnsrii - B I1I1. [{ist neBo-
cTopoHHUX oudaroB noctyn k JIIT ocymectsusics depes
OTKPBITOE OBaJIbHOE OKHO MK myHKIuio MIII, npoBoau-
MYIO TI0/1 (pIIFOOPOCKONINYECKHM KOHTPOJIEM C MCIIOJIb30-
BaHUEM KOHTpacTHoro Bemectsa. B JIIT BBoxmcs TpaHc-
centanbHblil uHTpOAbtocep (Preface, Biosense Webster,
CIIA nnm Agilis™ NxT, St. Jude Medical, CIIIA). Jlanee
MIPOBOJMIIOCH ITOCTPOCHUE aHATOMHUYECKOH M aKTHBaIH-
OHHOW KapThl MpPEACepans, B X0/1¢ KOTOPOTrO OIpeess-
JIaCh JIOKAJIM3ALUs SKTOITNYECKOTO O4ara B COOTBETCTBHHU
¢ 30HON paHHel aktuBanuu. IIpu orcyrcreum IIT ans
WHAYKIUH TPUMEHSIICS MPOTOKOJ MPOrpaMMHUPOBAHHON
CTHUMYJISIIMM TIPEACEPAUI M JKEeIIyAOYKOB C OIpenee-
HUeM A(QEeKTUBHOTO pedpaKkTEepPHOro MEPHOJA, TOUYKH
Benkebaxa, mpyu HEOOXOJUMOCTH - UCIIOJIb30BaHUE yYa-

Taobnuua 3.
Pacnpedenenue nayuenmos 6 3a6UcUMOCmU om
Xapakmepa u RAOMHOCIU APUMMUL

[Toxazarens | n, %
XapakTep apuTMHH
[Mapoxcu3manpHas 17 (29,8)
XpoHuveckas 40 (70,2)
B TOM uncne nocrosiHHas 17 (42,5)
B ToM umcite mocTosSHHO-BO3BpaTHAS 23 (57,5)
[TnoTHOCTB apUTMHU
90-100% 17 (42,5)
50-89% 13 (32,5)
30-49% 4 (10)
<29% 6 (15)
Taobnuuya 4.
Hayuenmut co cmpykmyphoit namonozueil cepoya
CrpyKTypHas naToJ0rus cepaua n (%)
MuoxapauT 7 (53,8)
[lepBuuHas renernuecku gerepmuHupoBanHas KMIT
Myrammu B rene 77N 1(7,7)
Myraruu B reHax TTN u SCNB1 1(7,7)
Myranuu B renax MYH6 u BRAF 1(7,7)
BIIC 6e3 xupyprudeckoii KoppeKnu 1(7,7)
Coueranue BIIC u xpoHHYecKkoro MuUokap- 1(7.7)
JITa
KMII B cTpykType HEHpOMBIIIEYHON MaTo-
noruu (Muomnarust Imepu-Lpeiidycca, myra- | 1 (7,7)
uus B reae EMD)
Bcero 13 (22,8)

IIpumeuanue: KMII - kapauomuonarus; BIIC - Bpoxnen-
HBII IOPOK cepala.
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IO CTUMYIISILIUH TIPEICEPIUiL, a TaKKe MEIUKaMEH-
TO3HOH NMPOBOKAIINH (BBEJCHNE a[peHOMUMETHKOB, JIN00
aTpornuHa B 03¢ 1 Mr).

AOmarusi mpoBOAMJIACH C KCIIOIb30BAHUEM 3,5-MM
Karerepa ¢ OTKPBITBIM KOHTypoM opotueHus (NaviStar
ThermoCool; Biosense Webster, CIIIA wunu IntellaNav,
Boston Scientific, CIIIA). ITapamerpsr PYA: momHOCTH
20-40 Brt, Temnepatypa no 39 °C, uppuranus xarerepa c
nomoisio Hacoca CoolFlow (Biosense Webster, CILIA) co
ckopocThio 17-30 mi/MuH.

B xonme uccnenoBaHusi OlleHMBaJIAach MHTpaorepa-
MOHHast U orcpoueHHas 3ddexkruBHoCcTs PUA. YV marm-
€HTOB, KOTODPBHIM BBITIOJIHSUIMCH MOBTOPHBIE OMNEpaIHH,
oreHKa 3((PEKTUBHOCTH POBOANIACK T10 MTOCIIEIHEH BbI-
MOJHEHHOU npouenype. Kpureprem nHTpaonepannoHHON
3 PEKTUBHOCTH CUUTAIOCH OTCYTCTBUE MHIYKIIUU TaXH-
KapJu¥ 10 OKOHYaHWH IEpHOJa OKUAAHUS B PEHTTCH-
OTEepalMOHHOM, OTCpOUYeHHOH - uepe3 12 mecsues mo-
cie mpouexypbl. s oueHKH oTcpouyeHHoro 3ddekra
OT OIEpalMy BHINMOJIHSIIACH PETHCTpAlNs CTaHAapTHOU
OKI' u CMOKIT uepes 3, 6 u 12 mecdues, a Ipu HATUIUU
KAA - Boimonusiiace OxoKI™ Ha stux sxe cpokax [16].
B kauectBe mporuoszupyemoro ¢akropa OIeHHBaIaCh
otrcpoucHHas 3ddexruBHOoCcTE PUA, 3akirovaromascs B
orcyrcTBuM 3mu3010B IIT B Teuenue 12 Mecsues nocne
orepanuu, KOTopas onpeaessiach Kak OTHOILICHHE IIaH-
coB (OIII) B nporHoCTHYECKOH MOJIECIIH.

Hacrosiiiee 0HOLIEHTPOBOE PETPOCIEKTHBHOE KO-
TOPTHOE UCCIIEA0BaHUE OBUIO OJ0OPEHO AITHYECKUM KOMH-
tetom ®I'BY HMUIL] um. B.A. Anmazosa.

CrarucTuyecKuii aHaIN3

st cratrcTUYeckol 00pabOTKH HCIOJIB30BAIUCH
METOJIbI MTAPaMETPHUYECKOTO U HermapaMeTpU4eCcKoro aHa-
nu3a. HakoruieHwe, KOPPEKTHPOBKA, CHCTEMaTH3alMs
UCXOMHOM HH(pOpMAIMK W BU3yaTU3alus ITOJYYEHHBIX
PE3yJbTaTOB OCYIIECTBISUIUCH B JIEKTPOHHBIX TaOIHMIIAX
Microsoft Office Excel 2019. Craructudeckuii ananms
MIPOBOJIMJICSL C MCIONIb30BaHWeM mporpammel IBM SPSS
Statistics v.26 (pa3pabotuuk - IBM Corporation, CIITA).

KonnyecTBeHHbIE TOKa3aTeNy OIEHUBAJIMCH HA
MIPE/IMET COOTBETCTBUSI HOPMAJILHOMY PACHpEJENICHHIO C
ucrionb3oBanrem kpurepust llanupo-Yuika mnm kpure-
pust Konmoroposa-Cmuprosa. HopmanbHo pacnpenesneH-
HbIE KOJIMYECTBEHHBIE TIOKA3aTeIH ONMCHIBAIMCH CPETHIM
3HayenueM (M) u crangaptHbeIM oTkioHenueM (SD). Ilo-
Kazareyu, pacrpesesieHne KOTOPhIX OTIMYaNoch OT HOp-
MaJIbHOTO, OIKCHIBAJINCh C MOMOLIBI0 Menuansl (Me) n
MexkBapTHibHOro amamazona (IQR). KareropuanbHbie
JIaHHBIE OITUCHIBAINCH C TIOMOIILIO a0CONIIOTHBIX 3HAYEHHUN
U TIPOLIEHTHBIX J0JIEH.

Jnst cpaBHEHHS HOPMAJIBHO PACHPENSNICHHBIX KO-
JIMYECTBEHHBIX TIOKa3aresiell MCHONb30Bajcs t-KpUTepHid
CrbiofieHTa, TPH OTCYTCTBHM HOPMaJIbHOTO pacIpejie-
nenus - U-kpurepuit ManHa-YutHu. CpaBHEHHE KaTero-
PHAJBHBIX JIAHHBIX BBIMOIHSIOCH C MIOMOIIBIO KPUTEPHs
Xu-kBagpar uiaM To4yHoro kpurepus dumepa. [nga mo-
CTPOEHUSI TPOTHOCTUYECKOH MOJENIN HCHOJIb30BAJICS
METoJi OMHApHOH JIOTMCTUYECKOH perpeccuu ¢ ormpeje-
JICHWEM TOpOTOBOTO 3HAYEHMs M IOKa3aTejeld MpOrHO-
CTUYECKOW 3HaYMMOCTH ¢ momomibto ROC-ananuza. J{ns
Ka)XJIOr0 MPEUKTOpa, BOUICAIIETO B MOAENb, OBUTH pac-
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cunTaHbl 3HaueHus: oTHomeHus mancos (OL). Cratuctu-
YEeCKHU 3HAYMMBIMU MPU3HABAIUCH pa3nuuus npu p<0,05.

HOJYYEHHBIE PE3YJbTATbBI

J11s TIovCKa IPOTHOCTHYECKUX (PaKTOPOB APPEKTHUB-
Hoctu PYA ouarosoii IIT y gerel mkoabHOro Bo3pacra
OBUTH MCTIONB30BaHbl JaHHBIC 57 MAIMEHTOB MIKOJIHHOTO
BO3pacTa, pa3[eiEHHBIX HA TPYMIBl B 3aBUCHMOCTH OT
OKOHYATeNbHOH 3(dekTnBHOCTH: 32 MaIieHTa B TpyIIe
«3(hhexTHBHOI» U 25 MAIMEHTOB B TPYIIE «HEIPPEKTHB-
HOit» PUA. HuTpaomnepamuonnas 3¢pdexkruBHOCTE PUA
Obuta mocturHyTa y 51 manmenta (89,5%), ormaneHHas,
C Y4eTOM IOBTOPHBIX BMELIATEIBCTB - y 32 TAIMEHTOB
(56,1%).

VYV 6 nmanmenTos (10,5%) PUA Oputa ucxomso Hed(d-
¢exTnBHa: y 4 mauneHTos (7%) UMeTH MECTO TPYAHOCTH
KapTHUPOBaHMS apuTMHH (y 2 - TPYAHOCTH MHIYKINH, y 2 -
penHIykms ¢pudbpmmsmun npeacepauit (PII), Tpedytro-
masi HEOJHOKPATHOTO TIPOBECHUS 3JIEKTPOUMITYIbCHON
Tepanuu ¥ MEIUKaMEHTO3HOTO KyIIHPOBAaHUS), Y 2 TalH-
enroB (3,5%) - momudoxycusiii xapakrep HPC, Tpebyro-
U HaHeCeHUs OOJbBIIOro KoiamdectBa PU-Bo3meiicTBrA.
VY 19 mamenTos (33,3%) nMen MeCToO peluIiB aPUTMHUM.

Bcero uccienyemMblM manmeHTaM CyMMapHO OBIIO
nposeneHo 70 mpouenyp PUA. U3 57 npouenyp PUA,
BKIIFOUYCHHBIX B aHanm3, 10 Opun mosropHBIME (17,5%):
y 7 mauwmenros (12,3%) - ase mpouenypsl, y 3 (5,3%) -
Tpu. JIBOMM nanneHTaM HHTEPBEHIIMOHHOE JICUCHNE PaHee
npoBoauiack B ipyrom Llenrpe. BpeMeHHON poMeKyTOK
MEXIY MpOIEaypaMH COCTaBHI OT
2 Henmenb 1o 22 mecsneB (Me 6,75
mecsieB, IQR 0,5-15 mecsmes). 1n-

ORIGINAL ARTICLES

[1], npencrasneno B Tadmn. 3. CiienyeT OTMETHTD, YTO TEP-
MHUH «XPOHHYECKHI» HE JI0 KOHIIA JOCTOBEPHO OTpaXkaeT
XapakTep apuTMHH y TAIIMEHTOB C TIOCTOSIHHO-BO3BPATHON
TaxuKapaAuel u npeacTaBICHHOCTbI0 apuTMun MeHee 50%
B TEUEHHE CYTOK, MBI IIOCUMTAIN LIEIeCO00pa3HbIM pa3-
JICTTUTh MAIMEHTOB M3 JIaHHOH IPYMIIbl B 3aBUCUMOCTH OT
TUIOTHOCTH apuUTMHHU (TIPECTAaBICHHOCTH apUTMHUHU B Te-
yeHue cyTok 1o aanHeiM CMOKT') no nposenenus PUA.
Bocemsb (14%) nanmeHToB HE NPENbSBISLIN Kajlo0,
nokazanusimMu K PYA mociyxuno passurue KAA (n=1),
HeappexTuBHOCT AAII mpu BBICOKOW NpecTaBICHHO-
CTH apuTMHHK (n=2), *eJaHue peOeHKa 3aHUMAaThCs CIIOP-
ToM / mpodopuenTarys (n=3), HU3Kast IPUBEPKEHHOCTD K
npueMy MeaukameHTtoB (n=2). Y 13 nauwmenros (22,8%)
IIPU MIPOBEJCHUH CTaHAAPTHOIO Kap/HOJIOTHYECKOTO 00-
ClIe/IoBaHMsI OBUIO MOJATBEPIKACHO HAJIMYHE CTPYKTYPHOU
narosioruu cepaua (tadi. 4). Y ocranbHbix 44 nanmMeHToB
(77,2%) sSBHBIX NPUYUH BO3HHUKHOBEHUSI apUTMHUH BBISB-
JICHO He OBbUIO M TAKHUE apUTMHHU CUNTAIINCH «UIUONaTHYe-
ckumm». [Tpnznaxu KA A O6butn BoisiBIIeHB! Y 19 nanmeHToB
(33,3%): cHKeHHE (paKIUU BRIOPOCA JICBOTO XKETYI0UKA
otMeuanock y 17 (29,8%), aumaraiust I€BOTo )KeIyJ04Ka -
y 5 (8,8%), nunaranus npencepauii - y 2 (3,5%). Cummro-
MBI CEpJCYHON HENOCTATOYHOCTH y TAIMEHTOB COOTBET-
ctBoBasm 1-2 pynkumonamsHoMy Kiaaccy (NYHA).
Copoxk onun maruenT (71,9%) no nposenenns PUA
noiydas ot 1 10 6 pa3nuyHBIX CXeM aHTHAPUTMHYECKOU
TEpaIny C UCIOIb30BaHUEM KaK OJJHOTO ITpernapara eIMHo-
BPEMEHHO, TaK M Pa3IMYHBIX KOMOMHaIui (Oera-Ooka-

TpaomnepanuoHHas A(PPEKTHBHOCTh
ObLTa TOCTUTHYTA y Beex 10 manmen-

TOB, OTHAKO Y 4 IMEJ MECTO PEIHINB

aput™ui (y 3 - B TIepBbIC CyTKH, a Y

1 nanuenta ¢ napokcusmaibHoi I1T -
gepe3 11 mecsmeB mocie PYA). Ta-
KM 00pazom, y 6 (60%) n3 Hux Obl1a
JMOCTUTHYTa OKOHYATeIbHas d(PeK-
THUBHOCTH. B Xome mocnenneit abmna-
uun [T ucxogHo peructpupoBaiach
y 8 mammeHToB, a y 2 TpeboBasach
MEIMKaMEHTO3Has! MPOBOKAIMSA, MPH
NpeALECTBYIOEN npouenype - y 6
1 4 MaUeHTOB COOTBETCTBEHHO. JIo-
KaJIM3amus 9KTOINYIECKOT0 Ouara 3Ha-
YMMO HE Pa3Invaach, OAHAKO B X0/
MOBTOPHBIX onepauuii y 4 naueHToB
OBUTH OIIPEAEIIEeHBI JOTOIHUTEIbHBIC
30HBI OKTONHMYECKOH aKTUBHOCTH,
noABepruyThie abmarmuu. KianHuko-
WHCTPYMEHTAJIbHAS XapaKTCPHCTHKA
1 pe3ysbTaThl CPABHUTEIHHOTO aHa-
nm3a Tpynm «3(PpQPEeKTUBHOW» U «HED-
(b dexruBHOI» PUYA mpencraBieHs! B
Tabm. 1, 2.

Pacripenenenue maunueHToB co-
ITIaCHO KIIMHUKO-3JIEKTPO(U3HNOIOTH-
YecKOoW KIJIacCU(UKAIMK CyNPaBEH-
TPUKYJSIPHBIX TaXUKapaui y Jerel

Tabnuua 5.
Jlokanuzayus sxmonuueckux ouazoe (n, % om uucina P4A)
Jlokanuzanus PUA PUA
AKTOMHUYECKHAX 0YaroB Beero s¢dexTrBHA | HeAIPPEKTHBHA
Crista terminalis 22 (38,6) 11 (34,4) 11 (44,0)
CreHnka mpeacepaus 12 (21) 6 (18,8) 6 (24,0)
KoponapHsIii cunyc 10 (17,5) 8(22,9) 2 (8,0)
Mexmnpencepnaast neperoponka | 9 (15,8) 5(15,6) 4 (16,0)
Ymku npeacepanit 7(12,3) 2 (6,3) 5(20,0)
O0acTh KJ1araHoB 6 (10,5) 1(3,1) 5(20,0)
KaBorpukycrmaansHbii uctmye | 5 (8,8) 3094 2 (8,0)
OO0acTh JIETOUYHBIX BEH 5(8,8) 3(9,4) 2 (8,0)
[epemreex mexxmy JIBJIBu VIIIT | 2 (3,5) 2 (6,3) 0(0,0)
Oonmactp MuTpastbHOTO UcT™Myca | 1 (1,8) 1(3,1) 0(0,0)

IIpumeuanus: JIBJIB - neBast BepxHsd yierouHas BeHa; YJIII - ymko neBoro

npeacepaus.
Tabauuya 6.
Xapaxkmepucmuku npeoukmopos 3¢pgpexkmusnozo ucxooa paouovacmomnoi
aonayuu
[IpenukTop Ol 95% AN p-value
ITnoTHOCTH apuUTMUHN 0,981 0,962-0,999 0,043
JKanoOsr Ha IpecHHKOTIE 0,177 0,035-0,903 0,037
KomnaecTBo ouaros 0,289 0,281-0,649 0,003
Hannuue ouara B I1I1 0,097 0,013-0,699 0,021

IIpumeuanus: JIU - noseputensHblit unTepBai; Ol - oTHOLIEHHE IAaHCOB
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topbl + AAITIC knacca, AATTIC + 11l kaccoB, AMTOKCHH +
Oera-61okaropsl, uBadpanun + AAIT 111 knacca).

B xone onenuBaembix 57 npoueayp PUA Obiia mpo-
BezieHa abmanust 79 skronnyeckux oyaros. [IpaBocTopon-
Hsis JIOKanmu3aius uMesa Mecto y 42 namuenTos (73,7%),
neBocTopoHHsist - y 12 (21,1%), a y tpoux (5,2%) sKTo-
MTUYECKUE OYary JIOKaJH30BAINCH B 000X MPEACEPAMSIX.
Bornee nmoppoOHbIe 1aHHbBIE Ipe/ICTaBIeHb! B Ta0m. 5. Y 20
nanueHToB (35%) B Xoie KapTHpOBaHUSI ObUIO BBISBICHO
Gosiee 1 DKTONMMYECKOTO Ovara.

B rpynne nanuenTos, y kotopsix PUA Obuta Head-
(beKTHBHA, CTATHCTHYECKH JIOCTOBEPHBIM OBLIO Mpeobdia-
JaHue xanod Ha ciadocts (p=0,018) u npecuHKONAIBHEIE
cocrostaust (p=0,036), a Tarke HaJMYUE CTPYKTYPHOH
narosoruu cepaua (p=0,036). Y manueHToB ¢ JIEBOCTO-
POHHEH JOKaJM3alnei SKTOMMYECKUX 04aroB 110 JaHHbIM
9100 DU craructuyecku 3Haunmo vaiie PYA Obuia 3¢-
¢dexruBHOM (p=0,046), TpH 3TOM JOCTOBEPHBIX PAITUIUN
10 YTOYHEHHOM JIOKaJIM3aliK ToJTy4eHo He Obuto. Hanbo-
Jiee yacTo nporeaypa obuia Hea(heKTHBHA TPH HAJTMYHH
oonee 1 axronmueckoro ouara (p=0,003).

He nomnyueHo crarMcTHUECKH 3HAYMMOW Pa3HHIBI B
spdexruBHocTn PUA B 3aBHCUMOCTH OT XapaKTEPUCTHK
mporeayps! (Bpems oneparuy, JiydeBasi Harpy3ka, Bpems
(II0OpPOCKONHN), BHJIA aHECTE3UOJIOTHYECKOTO TIOCOOHs,
0COOCHHOCTEH MHIYKIUU U KapTHPOBAHUS SKTOIHYECKO-
ro ouara. Y MamyeHToB B rpymnme «HeapdexruBHoin» PUA
CTaTHCTHYECKH 3HAYMMO Yalle OTMevalach CIIPOBOLUPO-
BaHHasi MaHUMyAUUsIMA MHAYKIUs PI1 nHTpaonepanu-
onHo (p=0,033), omHAKO, TOCTOBEPHOMN CBS3M WHIYKIHU
@II ¢ nokanu3anyei 3KTOMMYECKOro ovara, noimupokyc-
HBIM XapaKTepOM apUTMHUH HE MOIyYEHO.

[To pe3ymbraram mnpenBapUTENIbHOTO aHAJIM3a JIaH-
HBIX HaAMHU OBUTH BBIJICJICHBI CIIEYIOIINE TOTCHIIUAIbHbIC
(axropsl pucka HeapexTnBHOCTH PUA: Hammume cTpyk-
TYPHOW NAaTOJIOTHH Cep/illa, BHICOKAasi MPEICTaBICHHOCTb
aputMuu 1o naHHeM CMOKI, Hanuuue Oosee omHOTO
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Puc. 1. ROC-kpusasn, xapaxmepu3syouias 3a6UcumMocmp
eepossmuocmu HeIhheKmueHoll paououacmomHuoi
adnayuu om 3HAUEHUA RPOZHOCMUYECKOI MOOeTU.
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ApPUTMUYECKOTO oyara, JOKaJIN3alus apUTMUYECKOTo Cyo-
crpara, uaaykuust ®I1 Bo Bpemst PYA u xnmHnuecku 60-
Jiee TsHKeJIoe TeueHne 3a00eBaHusl.

[Ipu BKJIIOYEHHN B TIOIIArOBBIN PErPeCCUOHHBIN aHa-
JM3 KIMHUKO-aHAMHECTHYECKHX M HHCTPYMEHTAJIbHBIX
JTAHHBIX METOJIOM HCKJIFOUCHHs ObLIa pa3padoTaHa IMpo-
THOCTHUYECKAsi MOJICIb JUIS ONPE/ICNICHHST BEPOSITHOCTH 3(-
¢dexTuBHOTO HMcxona PUA, Brirouaromas 4 HE3aBUCHMBIX
npeaukTopa. HaOmromaemass 3aBHCHMOCTB OIKCHIBACTCS
YpaBHEHHUEM:!
p=1/(1+¢e?% *100%
7=5,4 - 0,02*Xmnoraput™m - 1,734*Xnpec - 1,23*Xko:.04 -
2,34*Xnokmnpas (1)
rae p - BepositHocTh Haimuuus dddexruBnoir PYA (%),
XMI0TapuT™ - MIOTHOCTH aputmun (%), Xmnpec - Hanu-
yue npecuHkone (0 - HeT, 1 - ecThb), XKOJI.0Y - KOJIMYECTBO
ovaroB (1 - omuH, 2 - 1Ba, 3 - Tpu u OGozee), XIIOKIpPaB -
Hajuuue oyara B mpaBoM npezacepauu (0 - Het, 1 - ecTp).

IMonyuennass Ha oOyuwaromieii BBIOOpKE perpec-
CHOHHAsi MOJIENb SIBISETCS CTAaTUCTUYECKH 3HAYMMOU
(p<0,001). B cooTBeTCcTBUM CO 3HAYCHUEM KOAPPHUIIHCHTA
nerepmuHanuu Haiimxenkepka, monens (1) ompenensier
44,9% nucniepcun BEpPOSTHOCTH Pa3BUTHS dPPEKTUBHOTO
ucxona PHA.

Hcxons w3 3HAUYEGHUH perpeccuoHHbIX Kodhdu-
LUEHTOB, IJIOTHOCTh ApUTMHUH, HAJIWYHE MPECHHKOIIE,
HaJIMYUe oyara B NPABOM NPEACEPAUH U KOJIUYECTBO
04YaroB UMEIOT 0OPATHYIO CBSI3b C BEPOSITHOCTHIO PA3BH-
tus dpdpexrtuBHoro ncxona PUA. Tak, Hanuuune xanod
Ha NMPECUHKOIIE, CHUXKACT IaHChl 3P PEKTUBHOTO HCXO.
PYA B 5,65 paza (OILI: 0,177; 95% AN 0,035-0,903;
p=0,037), Hanuuue ouara B mpaBoM npeacepauu - B 10,3
paza (OLI: 0,097; 95% 0,013-0,699; p=0,021). Ilpn
YBEJIMYCHUH IIPEACTABICHHOCTH aPUTMUU IO JIaHHBIM
CMDBKT no oneparuu Ha 1% manckl 3G (GEKTUBHOTO HC-
xona PYA cumxkarotcs B 1,02 paza (OL: 0,981; 95% AU
0,962-0,999; p=0,043), a mpu Hanu4yuu Ooynee 1 IKTOMU-
4eCcKOro ouara - B 3,46 pa3a Ha KaXXJblil apUTMUYECKUH
cyocrpar (OLI: 0,289; 95% AU 0,128-0,649; p=0,003).
XapaKkTepuCTUKN TPEAUKTOPOB MPEACTaBICHBl B TaOII.
6. [nomaapr mog ROC-kpuBoii, COOTBETCTBYIOLIEH B3a-
UMOCBSI3U TporHo3a »(dextuBHo PUA u 3HaueHus
JIOTUCTHYECKON pEerpecCHoHHON (YHKIHH, COCTaBHIIA
0,843+0,54 ¢ 95% [AU: 0,738-0,938. [loporoBoe 3Ha-
yenne pynknuu P (1) B Touke cut-off cocrasnsio 0,5.
3HayeHHus QyHKLUWHU, PaBHBIC WM MPEBBILIAIOIINE AaH-
HOE 3HauY€HHE COOTBETCTBOBAJIN NMPOTHO3Y 3((EeKTHB-
Hoit PUA. ROC-kpuBasi MmoJienii mpejicTaBieHa Ha pUC.
1. UyBcTBUTENBHOCTH MeTON1a cocTaBuia 81,3%, cnenu-
¢uaHOCTSH - 76,0%.

B 1 ciyuae (1,8%) npu nposenennu PUA naGmona-
JIMCh OCIIOKHEHHUSI OT MYHKIMH COCY/IOB (ITHEBMOTOPAKC,
He TpeOOBABIINHI IyHKIUH U JIPEHUPOBAHNS ).

OBCYXIEHHUE IMMOJTYYEHHBIX
PE3YJIBTATOB

B nacrostmee Bpems mpencepaasie HPC y nmereit
SIBIITIOTCS HanOoJiee MaJIOYUCIICHHOM TPYIION B CTPYK-
Type BCEX apUTMHIA, ITOIBEPTaeMbIX HHTEPBEHIIIOHHOMY
nedeHnto. Tak, B 9aCTHOCTH, 10 HAIIMM pPe3ylbTaTaM B
OI'bY «HMUILL um. B.A.Anmazosa» Ha gomo IIT npu-
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XOAMUTCSl OKOJIO 5,5% Bcex MpoBOAMMBIX mpouenyp PUA,
YTO CONMOCTaBUMO JAHHBIMHU JIPYTUX KPYIHBIX apUTMOJIO-
THYECKUX [IEHTPOB.

OnHuM n3 (aKTOpoB, OCIOXKHSIOUIMX HPHUHSATHE
peuienust 06 nHTepBeHUMOHHOM Jsedenn 11T, siBisercs
CyOBEKTHBHOCTH B ompezesieHuH HedpdekTuBHOCTH U
HEMEPEHOCUMOCTH MEAMKAaMEHTO3HOH Tepamuu, KOTO-
pasi OCHOBaHa Ha MHEHHH JIeUallero Bpaya 1 nanueHra /
ero 3akoHHBIX mnpenactaButened [S]. OcoOyro rpymnmmy
MAIMEHTOB TaK)XXE COCTABJISAIOT MOJAPOCTKH, 3aHMUMAIO-
muecs: mpo(ecCHOHANBHBIM CIIOPTOM, Y KOTOPBIX Ha-
JIMYME KIMHUYECKH 3HAYUMOW apUTMHUU SIBISIETCS TPO-
THUBOTIOKAa3aHUEM K JIONYCKYy 10 3aHATHH W y4acTus B
copeBHOBaHMAX [16, 17]. Yka3zaHHbIE MpUMEpPHI CBUJE-
TEJIBCTBYIOT O HEOOXOJUMOCTH CO3JIaHUs criocoba mpo-
rHo3upoBanus dddexkruBHocTH npouenypsl PUA y na-
LIUEHTOB JeTcKoro Bo3pacTta ¢ I1T.

B namem wucciaeqoBaHUM Mbl CPaBHHIIM TPYIIIBI
MAIMEeHTOB HIKOJBHOTO BO3pacTa B 3aBUCHMOCTH OT (-
¢exruBHOoCcTH PYA ouarosoii IIT ¢ nenpro onTuMusamnuu
anroputMa oTOOpa MalMeHTOB JUIsl TPOBEACHUS JaHHON
MIPOIEeTyphl, HAIIPABICHHOTO Ha MOBBIIICHUE d(PPEKTHB-
HOCTH BMEIIATEIbCTBA M CHU)KEHHE KOJIMUECTBA PEIIH/IH-
BoB. [lokazarenn MHTpaonepanMoOHHON (PPEKTHBHOCTH
abmanuu I1T B Hamem uccaeqoBanuu cocraBuin 89,5%,
YTO COMOCTABMMO C JaHHBIMHU JIUTEPATYPHI, IO KOTOPBIM
oHa Bapbupyet ot 62,5% no 100%. [Tokazarenu «OKOH-
4aTeJIbHOTO» yCIexa COCTaBIsioT 63,6-96,6%, uto He-
CKOJIBKO BBIIIE, YEM pEe3yJbTaT, MMOJYYCHHBIH B HalIeM
Hentpe [18-25].

Cuwuraercs, 4To 3G PEeKTHBHOCTH HHTEPBEHIIMOHHO-
TO JICUCHHS U YacTOTa OCIIOKHEHUH 3aBHCUT OT MHOTHX
(akTOpOB, B TOM YHCJIE OT HAJIMYUS CTPYKTYPHOH maro-
JIOTHH CepAlla, XapakTepa apuTMHUM, Beca MalueHTa, Ko-
JINYeCTBa PaJMovacTOTHBIX Bo3jaeicTBuit [26]. B uccre-
nosannu C.E.Balla et al. (2019) npu cpaBHEHHH MEXIY
rpymnmoii ¢ a¢pdpextuBHoi PUA u rpynmnoi ¢ peuuanBom
ouaroBoii IIT y neTteil u MOIOJBIX MAIIIEHTOB B BO3pacTe
<30 neT He OBUIO MOJYYCHO CTATUCTHYCCKH 3HAYUMBIX
pas3iuyui MO JIOKAJIM3alMK W KOJUYECTBY JKTOIHYEC-
Kux oudaroB [25]. B ananuze nurepaTypsl, NPOBEACHHOM
S.A.Chen et al (1998) 6bL10 TOKa3aHO, YTO IPABOCTOPOH-
Hsisl JIOKQJIM3AIMs S9KTOMUYECKOrO ovara sIBJIsIeTCsl eJIuH-
CTBEHHBIM HE3aBHCHMBIM NPETUKTOPOM 3P PEKTUBHOCTH
PYA, a nannuue nonupoKyCHOH TaxUKapAHW - MPEAHUK-
TopoM peuuauBa Taxukapauu [27]. Taxxe I.Anguera
et al. (2001) ormernim, uTo OoJjiee HU3KHE IOKA3aTENN
HWHTPAOTNIEPALMOHHON A(P(PEKTUBHOCTH HMEIU MECTO Y
MAIMEeHTOB, C MOCTOSHHO-BO3BpaTHeIMU Gopmamu [1T u
HaJIMYMEM HECKOJIbKMX o4aros [28].

YacTb MpesnKTOpOB, MONTYYCHHBIX B HAIIEM HCCIIe-
JIOBaHWH, COBIAJIAIOT C JaHHBIMU JIUTEpaTypsl. Tak, Kiu-
HUYECKH OoJiee TsDKEJIOe TeYeHUE, CONPOBOXKJIAIOIIEECs
*KajobaMu Ha cinabocTh, MPECHHKONAIBHBIE COCTOSHUS,
HaJIM4Me CTPYKTYPHOU MaToJIOIMH CepAla, Halmuue oosee
1 SKTONMMYECKOrO OoYara ¥ HaJIMYUe oyara B IPaBOM Ipe/-
Cep/IuM JIOCTOBEPHO OBIIM CBsI3aHbI ¢ HeAP(HEKTHBHOCTHIO
HMHTEPBEHIIMOHHOTO JiedeHust. Kpome Toro, B Xo/1e Halero
HCCIIEJOBaHUSI METO/IOM MHOTO()aKTOPHOTO aHali3a Oblia
MOJIy4eHa MOJIeJIb, MO3BOJIAIONIAs IPOTHO3UPOBATh OT/a-
nennyto a¢dexruBHocT PUA y nereit ¢ ouarosoii I1T.

ORIGINAL ARTICLES

[TonyueHHbIe HAMU pPe3yJbTaThl COOTBETCTBYIOT pac-
MIPE/ICIICHHUIO HKTONMMYECKUX 0YaroB, ONMMCAHHOMY paHee
JUISL B3POCHIBIX MAlMEHTOB M MoApocTkoB [5, 8, 9]. Hau-
Oosee JacToll siBIsUIach 00acTsk crista terminalis (38,6%).
B rpynne «neapexrrBHO» PUA oTMeuanock HekoTopoe
OTHOCHUTEJIbHOE KOJMYECTBEHHOE ITpeodiia/laHne JIOKalH-
3allK B 00JAaCTH KJIAIIAHOB U YIIEK MpeICep/nii, OTHaKO,
CTaTHCTHYECKH 3HAUMMOM pa3Huipl 3 dexruBHOCcTH PUA
B 3aBHCHMOCTHU OT 0OJiee TOYHOH JIOKJIM3AIMH [TOTY4YEHO
He OBLIO, YTO, BEPOSTHO, MOXKET OBITh CBSI3aHO C HEOOJIb-
IIMM KOJIMYECTBOM HaAOIIONCHNH.

ITo manuemm P.C.Lee et al. (2007) B 20-30% ciyuacs
ouaroBoii [IT ompenensiercs: ABa u 00J€e UCTOUYHUKA K-
TomMueckoro aproMarusma [29]. B Hamem uccrienoBaHuu
Hanmuue Oornee 1 SKTOMMYECKOro ovara oTMedasnoch y 20
(35%) manueHTOB O CTaTUCTHUECKH 3HAYUMBIM HpPeo0-
naganueM B rpynne «HeaddextusHoi» PYA. B nccie-
JIOBAaHMSX C Haubojee BBICOKOW WHTPAONEPAIOHHOW U
OT/IJIeHHOH 3((QEKTUBHOCTBIO MPOLEIYpHl abialuu Ko-
JIMYECTBO MAIMEHTOB C MOJIU(OKYCHBIM XapaKTepOM apuT-
MHUH OBLIO HUOKE U cocTaBuiio 3-8,3% [3, 18, 25].

Wurpaonepanuonnas HeappexrnsHocTh PUA Takxke
MOXET OBITh CBSI3aHA C TPYIHOCTHIO MHAYKIWU M KapTH-
posanust I1T. OnHO¥ U3 MPUYNH MOXKET ObITH IPOBE/ICHHE
MenukamentosHoit cemauuu [11, 30]. Ilo pesymsraTam
0030pa COBPEMEHHOM JTUTEpPaTyphl O BIUSHUHM HanOoJece
Y4aCcTO MCHOJIb3yEeMbIX aHECTETHUKOB [UISl CEAllMM U aHe-
cre3un Bo Bpems dHI0DDU, Beimonnennoro G.Vladinov
et al. (2018), BkiTrOUaBIIIEro B ce0st TaKKE 7 HCCICIOBAHUIA
y AeTei, He OBLIO ITOKa3aHOo CBSI3U TPYIHOCTEH ITPU WHTYK-
LM apUTMHHM C BBeJeHUEM (eHTaHwia. B uccnenoBannn
L.P.Lai et al. (1999) y yeTbIpex U3 cemu JeTei ¢ ouaroBou
[T taxukapaus npekparuiack nocie nHdysun nporodo-
Jla ¥ He Moryia ObITh BhI3BaHA WH(Y3UCH HU30MPOTCPCHOIIA,
B cBsa3u ¢ yeM PUA He Morya OLITh BBIITOJIHEHA, HA OCHO-
BaHMU YE€ro MCCIICI0BATENN 3aKIIIOYHIIH, YTO B/B aHECTE3Hs
nportodosioM Bo3MoXkHa Bo BpeMsi PUA nipu OosbpIMHCTBE
TaxuapuT™Mui, 3a uckiouenueM ouarosoit IIT [31, 32].
B.Kast et al. (2022) orMeTwiIn, 4TO y JACTEH C 0YaroBOW
[T ormeuaercst TeHACHIMS K O0Jiee HU3KOH BEPOSTHOCTH
WHJIYKIIUK TIPH B/B QHECTE3UH 110 CPABHEHHIO C MHIaJIs-
uonHou (64% vs 88%) [33]. B Hamiem wmccrienoBaHuu
TPYAHOCTH MPH UHIYKLIUH U KAPTUPOBAHMH HAOIIONAINCh
y 7 mauuentoB (12,3%), a y 3 U3 HUX CTanu OPUYUHOMN
OTCYTCTBHUSI MHTPAOICPAIMOHHOTO d(PQeKTa OT abnaruu
(12% ot obmuiero yncie «uHeapdexkruBHbx» PUA), onHako,
JIOCTOBEPHOH CBSI3H, KaK TPYJHOCTEH NMPU WHIYKIUH, TaK
U HCIIOJIb30BAHUS MCIUKAMECHTO3HOHM cemanuu ¢ d(dek-
TUBHOCTHI0 PYA monydeHo He ObLI0.

JIONONTHUTENBHBIME ~ TIDUYHUHAME  HEY/I0BIETBOPH-
TeJILHBIX pe3yibTatoB PUA, onvcaHHBIMEM B JIUTEpaType,
SIBJISIFOTCSI AIMKapAMAIbHOE PACIIOJIOKEHHE 0YaroB M IIu-
pOKOE apUTMOTEHHOE I0JIe B CTeHKe mpeacepaunit [11, 18].
[IInpokoe apuTMOreHHOE MOJIE MO IaHHBIM IPOTOKOJIOB
omepanuii 0b1I0 onucano y 7 manueHtoB (12,3%), y 5 u3
KOTOPBIX OTMEUAJICS PELM/IMB TaXUKAPAUH B IIEPBBIE CyTKN
nocJe onepanuy. [TaleHToB ¢ SNUKapIHaIbHON JTOKaIH-
3alMell 04aroB B MccieayeMoi rpynme He Obuto. Takke B
HallleM UCCIIeIOBAHUHU OBLIO BBISIBJICHO, YTO Y MAIMEHTOB C
«ueapdexTuBHON» PUA Gonee yacto ormevanach HHIYK-
st GIT MHTpaonepaoHHo, YTO, MO HAIIEMy MHEHHIO,

JOURNAL OF ARRHYTHMOLOGY, Ne 3 (117), 2024



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

MOXET OBITH CBSI3aHO C OOJbIIEH aHWU30TPONHUEH TKaHeH
MHOKap/a B 9TOi rpyIie.

OnHuM U3 (HaKTOPOB AOCTHKEHHS 0ojiee BBHICOKOH
KyMYJSITUBHOM oTHaneHHoi sapdexrnBroctn PUA sBis-
eTcsl MpOBeAeHUEe MOBTOPHBIX mpouenyp [3, 18, 21]. B
HallleM citydae 0osiee HU3KHH NMPOLEHT «OTCPOUECHHON»
(G PEKTUBHOCTH TaKXe MOXET OBITh CBSI3aH C OTKa30M
MAIMEHTOB U MX 3aKOHHBIX NPEACTABUTENCH OT MOBTOP-
HbIX niponieyp PUA u ux BIOOPOM B MOJIb3Y MEANKaMEH-
TO3HOTO JICYCHUSI.

B uccnenosannu C.E.Balla et al. (2018) noka3zaHno,
YTO TpakTU4Yecku Bce peunaussl odarosoi IIT mocme
PYA mnposBisitorcss B TeueHue 6 Mmecsies nocie adia-
LMY, OJIHAKO, CPE/IM HAIIMX ITallMeHTOB Yy 2 MalueHTOB
MOSIBMJINCH 3kaio0bl uepes 10 u 11 mMecsue nocie abia-
LIMH, YTO COTIACYETCs C PEKOMEHIALUSIMHU IKCIIEPTOB 11O
xoHTpoato CMOKI rakxe u uepes 12 mecsaues mocie
onepanuu [16, 25].

[Iporuo3upoBanue pucka HedppekTuBHOCTH PUA
y manueHToB ¢ odaroBoil [IT siBisieTcs Bechbma akTyalb-
HBIM, TaK KaK BBISIBIICHHE MPEIUKTOPOB HEIO0CTATOYHOTO
spdexra PUA mo3BoNUT MEpCOHANTN3NPOBATH CTPATETHIO
BEJICHUS JIeTeH ¢ TaHHON HO30JOTHEH.

49

OrpaHuyeHnst MccjIe0BAHMA

K orpanudeHusiM uccie10BaHNs MOKHO OTHECTH HE-
MHOTOUYHNCIIEHHYIO BBIOOPKY, UTO B IIEPBYIO Ouepeab 000-
CHOBAHO PEIKUM BHIOOPOM B IOJIB3Y WHTEPBEHIIMOHHOTO
JiedeHus1 u3yyaemoi narojgoruu. Kpome toro, orcyrcraue
MIPOBEPKH pa3pabOTaHHON MPOTHOCTUYECKOH MOJENH He
MO3BOJISIET OLIEHUTH €€ Pab0TOCIOCOOHOCTh B KIMHHYEC-
KOM IIpaKTHKE.

3AKJTIOYEHHUE

B xozme uccienoBanust Obuta paspaboTaHa MPOTHO-
CTHYEcKasi MOJiesIb OTCpodeHHOH s¢pdexrnBHOCTH PYA
ouaroBoil IIT y nerell MIKOABHOTO BO3pacTa, KOTOpAs
MoKazana, 4To Takue (haKTopbl Kak IUIOTHOCTh apUTMUH,
HaJIW4YMe IPEeCUHKOINE, KOJINYECTBO HKTOMUUECKHUX O4aroB
U HaJIM4ME HKTOIMMUYECKOro odara B IPaBOM IpeAcepIud,
UMenH OOpaTHYI0 CBSI3b C BEPOSITHOCTBIO Pa3BUTHS (-
¢dexruBHOrOo mMcxona PYUA. Vcmonb3oBaHne mNpeiioKeH-
HOW MOJIeM B COBOKYNHOCTU C OLEHKOM KIMHHUYECKOH
KapTHHBI 3a00JI€BaHMs TTO3BOJIUT ONTHMH3UPOBATH AJITO-
PUTM HPUHATHS PELICHHUS O TAKTHKE BEACHUS MALlUCHTOB
IIKOJILHOTO BO3pacTa MpU HaJUYUHN OTHOCUTENIBHBIX ITOKa-
3aHUH K MHTEPBEHIIMOHHOMY JICUEHUIO aPUTMUHU.
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CEMEVHAI KAPJTUOMUOIIATHS, OBY CJIOBJIEHHASI MYTAIIMEN B TEHE RBM20:
MHOTOOBPA3HE KJIMHUYECKUX ITPOSBJIEHU ®EHOTUIIA. KJIIMHUYECKOE HABJIOJEHUE
E.M.Pumckast', I1.C.HoBukos', X.®.Canamu', E.B.Kyxapuyk', H.A.Mupounosa', C.B./lo6poBoJibckast’,
A.Illlecrak?, E.B.3akassbmunckan?, C.IL.Tomnnbin!

DI'bY «HMHI] kapouonozuu umenu akaoemuxa E.H.Yazoea» M3 P® Poccusa, Mockea, yn. Akademuxa azosa,
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Abpukocoeckuit nep, 0. 2.

TI'enemuueckue npuduHbvl 6ce Hauje OKA3bI8AIOMCS OMBEMCMEEHHBIMU 34 PA3GUMUE GHE3ANHOU CMePMU Y MOL0-
ovix rodeil. B 2009 2. cnucok 2enos, 310kauecmeennvie Mymayutl 8 KOmopulx dcCOYyUUPOBArbL C pa3eumuem OuLama-
yuonnou kapouomuonamuu (JKMII) u eénezannoil cepoeunou cmepmoio (BCC), nonoanuncs eenom RBM20. Boicoxuii
PUCK 3TOKAYECMBEEHHBIX HCELYOOUKOBbIX Hapyutenuil pumma cepoya npu RBM20-accoyuuposannoi JJKMII coenan
NAYUenmos ¢ Mo 2eHemu4eckoll namoao2uei NOMeHYUdIbHbIMY KAHOUOAMAaMU HA UMNIAHMAYUIO YCMPOUCME
ons nepsuunou npogurakmuxu BCC. [Ipeocmasnennoe kiuHuueckoe HabaoOeHue 0eMOHCmpupyem pasnoobpasue
KAUHUYECKUX (heHOmUNno8, 00y Cio81eHHbIX 310KAYeCmME8eHHOU namo2eHnot mymayuel ¢ cene RBM20 ¢ oonotu cemve,
BAPLUPYIOWUX OM CTIYHAE8 BHE3ANHOU CMEPMU, 00 MALOCUMNIMOMHBIX popm. Kpome moeo, danHblil ciyuaii no360au
enepavie ooHapyscums nanudue yoarunenus unmepeana QT 3a cuem causnus ¢ U-601notl y Hocumenel 9moi 310Ka-
yecmeeHHol cemetinou mymayuu. Yoaunenue unmepsana QT nomenyuanibHo modcem HOCUMb OONOTHUMENbHbIL
6K1A0 8 PopMUpoBanue YCa08Ull OJisl pa3sumus nceiyo0ouxoswvix apummutl u pucka BCC y nayuenmog ¢ 3motii peoxoti
2eHemu4ecKol namono2uell.
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FAMILIAL RBM20-CARDIOMYOPATHY: VARIOUS CLINICAL PHENOTYPES. CASE REPORT
E.M.Rimskaya!, P.S.Novikov'!, H.Salami', E.V. Kukharchuk', N.A.Mironova', S.V.Dobrovolskaya'!, A.G.Shestak?,
E.V.Zaklyazminskaya?, S.P.Golitsyn'

'E.I.Chazov NRMC of Cardiology, A.L.Myasnikov Research Institute of Clinical Cardiology, Russia, Moscow, 15a
Academician Chazov str.; *Petrovsky Russian Research Centre of Surgery, Russia, Moscow, 2 Abricosovsky ave.

Genetic causes are increasingly found to be responsible for the development of sudden death in young people. Since
2009, pathogenic mutations in RBM20 gene were recognized as an important cause of dilated cardiomyopathy (DCM)
and sudden cardiac death (SCD). The high risk of malignant ventricular arrhythmias in RBM20-cardiomyopathy has
made these patients potential candidates for the implantable cardioverter-defibrillator for primary prevention of SCD.
The presented clinical case of malignant pathogenic mutation in the RBM20 gene demonstrates different phenotypes,
including DCM, SCD and asymptomatic forms in one family. Moreover, for the first time we described the presence of pro-
longed QT interval due to the fusion with U wave on ECG in carries of this malignant familial mutation. The prolonged
OT interval may contribute to the development of ventricular arrhythmias and the increased risk of SCD in patients with
this rare genetic pathology.

Key words: RMB20-cardiomyopathy; syncope; sudden cardiac death; ventricular arrhythmias; dilated cardiomyo-
pathy; implantable cardioverter-defibrillator
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E>xerogHo B MUpe Ha BHE3AMHYIO CEPACUHYIO CMEPTh
(BCC) npuxoaurcs 6onee 4 Muninonos ciaydaes [1]. He-
cMoTps Ha To, uTo puck BCC yBennuuBaercs ¢ Bo3pac-
TOM, CJIy4ad BHE3aITHON CMEPTH CPeit MOJIOABIX JIFO/eH He
SIBIIIFOTCSL PeAKOCThI0. Ha ceropHsAmHUN NeHb, COMIacHO
o(unMaIbHON CTaTHCTUKE, €XKEroJHO BHE3AITHO YMHUPAIOT
ot 1100-9000 momnozsix nmozeii B EBporne u ot 800 10 6200 -
B CIIIA [2, 3]. B Tex ciy4asix, KOrja BbISIBUTh CTPYKTYP-
HOe 3a0oJieBaHUE cep/la MO pe3yJbTaraM ayTOICHU He
yAaercs, IPUUUHON BHE3aITHON CMepTH SBJIAIOTCS 3J10Ka-
YECTBEHHBIE KEITYIOUKOBbIEC apUTMHUH, 00y CIIOBICHHBIE T'e-
HETUYECKU JICTEPMUHUPOBAHHBIMH KaHAJIONATHAMH (CHH-
apom bpyrana, cunapoMm ymimHeHHoro uHTepBana QT,
KaTeXxoJIaMHHO3aBHCUMas JKEIy/I0UKOBas Taxukapaus) [4].
B TO e Bpems, 3710Kaue€CTBEHHBIE JKEITyJOUYKOBBIC apUT-
MUHU MOTYT CIY’KHUTh JIMIIb OJHUM U3 MPOSIBICHUN TsDKe-
JIBIX CTPYKTYpPHBIX 3a00J€BaHUN cep/a, OHUM M3 KOTO-
PBIX SIBJISIETCSI TuuaTalonHas kapauomuonarus (JJIKMIT).

I'enernueckue npuannel JJIKMII upesBriuaiino rere-
porennbl. Onucansl 6osee 100 reHOB ¢ pa3TMYHBIMU (YHK-
LUSAMHU, accoliMupoBaHHble ¢ pazButuem JKMII [5], u ciu-
COK 3aMHTEPECOBAHHBIX T'€HOB MPOJOJIKAET MOMOJIHATHCS.
K HMM OTHOCSTCS TeHBbl, KopupyolHe OelIku capkomepa,
OTBEUAIOIINE 33 HUTOAPXUTEK-

9TH TeHBI B HACTOSIIIIEE BPEMSI PEKOMEH/IOBaHbI JIJIsl Py THH-
HOU reHeTrueckoi quarnoctuku JJKMII [7].

Myrauun B rene RBM20 (RNA binding motif
protein, 20), KOHTPOIMPYIOIIEM KapAHOCHenn(puIecKui
CIUIAHCHHT 1IEJIOTO psijia TEHOB, B CBOIO OYepPe/b, KOJH-
PYIOLIMX MOHHBIC KaHAJIbl U CapKOMEpPHBIC OEJIKH, SIBIIS-
torest mpuunHor 2-3% cnydaeB cemeirinon JIKMII [8].
Knunnueckue mnposiBieHuss RBM2(0-accoluupoBaHHbBIX
dopm JIKMII xapakrepus3yloTcst BBICOKHM PHUCKOM 3JI0-
KaueCTBEHHBIX JKEJIyJ0YKOBBIX HapyLUICHUH pUTMa Cepi-
11a, YTO JIeJaeT 3TUX MAIMEHTOB MOTCHIUAIBHBIMU KaH-
JUiaTaMyd Ha MMIUIAHTALUIO YCTPOMCTB ISl IEPBUYHON
npodunaktuku BCC [9]. B HacTos1iei pabore MbI OIH-
ceiBaeM cemelinyio Gopmy JIKMII ¢ sxu3Heyrpoxaronm-
MU HapyHICHUSIMH PUTMA, BBI3BAHHYIO I'€TE€PO3UTOTHOU
myrtameir NM 001134363:¢.1907G>A (p.Arg636His) B
rene RBM20.

Tayuenm A (111.1), 6b11 20ocnumanusuposan 0iis 06¢e-
006aHUsL 8 CBAA3U C OOHOKPAMHBIM DNUZ000M NOMEPU CO3HA-
HUsL, Pe3GUSLUUMCA HA (POHe PU3UYeCcKO U IMOYUOHATLHOU
naepysku. [lomeps cosnanust conpogoicoanacs MoieHbl-
mu «nodepeusanusimuy. Yepes 1-2 munymol nayuenm npu-
wen 6 cebs. bvuia evizsana dpueada ckopol MeOUYUHCKOU

TOHUKY U LEJIOCTHOCTb AJIepPHON
MeMOpaHbl, OCYIIECTBIISIOLIHE
WOHHBII TpaHCIIOPT U obecre-
yuBaromue (QyHKIUIO MHUTO-

xoHnpui [6]. PaGouas rpymma
no JKMII wmexayHapogHOro

koHcopuuyma Clinical Genome
(https://clinicalgenome.org/)
MpOBeJIa IEeTAbHBINA aHAJIN3 J10-
Ka3aTelibHOW 0a3bl HEIPEPHIBHO
pacTyIero MaccuBa IAHHBIX O
CBSI3W TCHETHYCCKUX W3MCHE-
HUW C Pa3BUTHUEM MOHOTEHHOMU
JKMII. U3 Bcero criekTpa reHoB
tonbko Juis 19 (ACTCI, ACTN2,
BAG3, DES, DSP. FLNC,
JPH2, LMNA, MYH7, NEXN,
PLN, RBM20, SCN5A, TNNCI,
TNNT2, TNNI3, TPMI, TTN,
VCL) cymecTByeT qocTaroyHas
KIMHUYECKAs, MaTO(U3UOIOTH-
4yeckash M OKCICPUMCHTAIbHAS
JI0Ka3arenpHas 0a3a, U MMEHHO

BT e ¥ SN PN

Puc. 1. Snexkmpoxapouozpagpusa (IKI') nayuenma A.: a - IKI nokos, uacmoma
cepoeunvix cokpauwgenuit (4CC) 61 yo/mun, QT = 400 mc, QTc = 472 mc. (oopa-
waem Ha ceda eHumanue nanuuue ouckpemuoii U-601Hbl npeumyuiecmeento 6
00KOGBIX ZPYOHBIX OMEEOEHUAX - OMMEUEHO CIPEIKAMU; O - HOBMOPHO CHAMAA
IKT noxosa, 4CC = 76 yo/mun, QT = 440 mc, QTc = 512 mc (U-601na naxna-
ovleaemca Ha Koneunyro uacmo ¢onnvl T ); 6 - hpacmenm 3anucu xonmepoecko-
20 monumoposanusn IKI (npu munumanvnoit YCC 52 yo/mun, QT = 520 mc,
U-¢0o1na cmanosumcs wacmoio ¢onnvt T (ommeueno cmpenkamu), unmepean QT
ommeuen 6epmuKanbHoIMu TUHUAMU. 3Hauenue unmepeana QT onpedenanocey
coznacno E.Lepeshkin u B.Surawicz, 1953 [10]. Ckopocmb 3anucu 25 mm/c.
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nOMOWU, 3AQUKCUPOBABIIA HA  INEKMPOKAPOUOSPAMME
(OKT) cunycosyro maxuxapouro 0o 125 yo/mum.

B xo00e obcneoosanus 6 cmayuonape npu usu-
KAIbHOM OCMOmpe namonocuu 6viseieHo He owvino. Ilo
pesyiomamam 1abopamopno2o 06c1edo8anus 6ce Nno-
Kazamenu 00wje2o, OUOXUMUUECKO20 AHANU308 KPOSU,
VPOBHSI 20PMOHO8 WUMOBUOHOU dicene3bl HAXOOUNUCH 6
npeoenax HOPMaibHuIX 3HaueHull (kamut - 5,1 mmonv/1,
maenutl - 1,05 mmonw/n, pro-BNP - 69,5 ur/ma, T4 ceo-
600ubill - 16,41, mupeomponuwiii copmon - 1,45 MME/
mn). Tlo pesynomamam sxoxapouoepagpuu (OxoKI') noo-
MBEpIHCOeHbl HOPMATbHbIE 3HAYEHUS KOHEYHO-OUACTO-
auueckoeo pasmepa (KJP) u koneuno-0uacmonuieckoeo
obvema (K/[O) nesoeo scenyoouxa (JDK) (KIP JDK = 5,6
CM NpU HOPMATbHOM 3HavyeHuu 00 5,8 cm y myoicuun, K/JO

53

JDK = 146 mn npu nopme 0o 150 mn y myscuun). Ilpu
9MOM BbISIGIEHO HEKOMOPOE YEEeIUUCHUE KOHEUHO-CUCTO-
auuecxozo pasmepa (KCP) JUK (4,4 cm npu nopme 0o 4,0
cm y mygicuur) u unoekcuposarnnozo KJ/[O JDK (78,1 mn/
M, npu Hopme 00 74 MA/M’ Yy Myscuum), yeeruyenue Ko-
HeuHo-cucmoauyeckoeo obvema (KCO) JDK (76 ma, npu
HopMme 00 61 Mny mMysicuun), a makaice UHOEKCUPOBAHHO20
KCO JDK (40,6 ma/w’ npu nopme 0o 31 ma/m? - myanc).
Vmepenno cuudicennas gparxyus evlbpoca 1€6020 dceny-
odouxa (OB JIK) cocmasuna 46-48%. Pasmepor npasvix
Kamep cepoya u 1e6020 npeocepous, MoIuuHa CIMEHOK
7168020 U NPABO2O HCENYOOUKA HAXOOUMUCH 6 Npedenax
Hopmol. Tlamono2uu K1anamHo20 annapama He 6blaes-
JI0Cb, MUMPATbHAL U MPUKYCRUOATbHASL Pe2yPSUmayust
COOMBEMCMBOBAIU NEPEOL CMENEHU.

B cea3u ¢ omxnoHneHu-

R e S M U Tt BT R — e e L T T T S o i

W i | I I ; eM Om HOPMANbHLIX 3HAYEHUl
) e - o \ e ) o

HRAR, = \”‘“f”“‘r“““"ﬁ ' | Wr rN" E;D/J;’ TN paoa nokazameneti IxoKT u 6

Atunununoe T, anutenshocts  1CH=150-190ya B coomeemcmeuu ¢ HOGbIMU pe-

unkna 210 mc a xomendayusmu  Eeponeiickozo

A { /‘\ 1 r ‘\ f \ _ 0bwecmsa Kapouono2o8 no Ou-

[ 2%\ “"i mﬂ ";gowrr- e M “, m,l \ ol 2‘ " m"{ 35% 3‘,2[_3 azHOCmMuKe U Je4eHuro diceny-

N “,\ —\~ H e\ 7 4 \ 1 " ’ } oouroevix apummui 2022 200a

o e \ / S [9] nayuenmy 6vina evinonnena

- | ' ) 1 i Y, ' ‘ MAZHUMHO-PE30HAHCHASL MOMO-

H‘ / epagus (MPT) cepoya c emy-

AVF

MPUBEHHBIM  KOHMPACUPOBA-
HUem npenapamom 2a0OonuHUsl.
Pesynomamer  smoco  uccue-
dosanusi makodice NoOmeepou-
au pacwupenue nonocmu JIK
(KJP JDK 6,0 cm, KCP JDK 5,2
cm, KO JDK 185,8 mn KO
JDK unoexcuposannwiii 99,2 mn/
M), a makoce Heckonbko 6olee

svipadicennoe  cHudcenue DB
JDK (40%). Ilpusnaros ¢heno-

8017

1B ol/2{oolls

1

I

| ﬂ /] /\/\/\

YIRY
I
\W’

MeHa «Nno30He20 HAKONJIEeHUs»
KOHMpAacmuoz2o npenapama 6
MUOKAPOE HCeNYOOUKO8 0OHAPY-
JHCeHO He OblLIOo.

Onuz00  CUHKONAIBLHOZO
cocmosnun y nayuenma A. cman
noeooom 05t 6onee noOPobHO2O
06cned06anusi 6 C6:3U C BeCb-
Ma  OMAOWEHHbIM CeMelHbIM
AHAMHE30M:  NPOCILENCUBANOCH
3 cayuas BCC 6 monooom 603-
pacme, 08a U3z KOmMopwix Ovliu
accoyuuposanvl ¢ QU3UYECKUM
U IMOYUOHANLHBIM HANPSHCEHU-
emM, a 0OuH Ccayuail npousouien

St. 550-210-210-200 mc
MonumopdHas XT, TpeneTaHue Kenynoykos 4,1 ¢

Puc. 2. Pesynomamul 21eKmMpopu3uonocutecko2o ucciedosanus cepoua nayu-
enma A.: a - uHOYKYUS 00UHOUHBIM IKCIPACHUMYIOM RAPOKCUIMA AMURUY-
HO20 mpenemanus nPeocepouil ¢ nepexo0om 6 uopunnayuio npeocepouil ¢
YCIK=150-190 yoapoe ¢ munym npu npozpamMmHoil CMUMynayuu; 6 - UHOYKyus
INU300a ROTUMOPPHOIL HCETYOOUKOBOU MaxuKapouu oaumenvHocmoio 4 c. npu
RPOZPAMMHOI CMUMYTIAYUU RPAGO20 HCETLYOOUKA MPOUHBIM IKCIPACMUMYIOM.

8 COCMOSHUU NOKOSl, HOYbIO 60
cHe. Dmo nompebosano uUckKio-
YeHUs WUPOKO2O Kpyea HAcleo-
CMBEHHbIX 3a00/e6aHUll  cepo-
ya, npescoe 6ce2o, CUHOPOMOS
yonunennoeo unmepeanra QT u
bpyeaoa, a maxkoice xamexona-
MUH3ABUCUMOTL  JHCELYOOUKOBOT
maxuxapouu.
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Ipu ananuze OKI noxos npobanda (puc. 1) KT -ghe-
HomeHa bpyeada obnapysceno ne ObL10, 00HAKO 0Opawano
Ha cebs gnumanue Haaudue ouckpemuou U-gonnvl, Komo-
Pas 6 HEKOMOPLIX OMBEOEHUAX HAKIAObIBANACH HA HUCXO-
osuyee koneno T. Ilpu HOpMATbHBIX 3HAYEHUAX UHMEPBALA
OT ommeuanocs ygenuuenue KOppUSUPOBAHHO2O 3HAUEHUS.
amoeo noxkasamenst 00 470-500 mc (puc. 1a,6). Yonunenue
unmepsana QT pecucmpuposanocs 6 m.u. no OAHHbIM X0~
meposckozo monumopuposaruu IKI (XMOKT): na ¢one
MUHUMATbHOU Yyacmomul cepoeunvlx cokpawenuil (4CC)
52 yoapa 6 munymy abconomnoe snavenue unmepeaia QT
cocmasuno 520 mc (puc. 18), npu smom 3nauumvie Hapy-
WeHUs pumma y nayuenma He pecucmpuposaiuch.

Jns uckniovenus cunopoma bpyeaoa namu 6viaa Gul-
NONHEeHA NPOBOKAYUOHHAS OUASHOCIMUYECKdsl npoda ¢ npe-
napamom 14 kaacca (npoxaunamuo, 10 me/ke 6 meuenue
20 mun) [11]. IIpoba ne svisisuna uzmenenuti Mopgonocuu
rxomnaexca QRS, a maxoce ceemenma ST 6 omeedenusix V1
u V2, xapakmephuix ons cunopoma bpyeaoa, umo nozeonu-
JI0 UCKTIOUUMb IIMOM OUACHO3.

s ucknouenus KamexoramMuH3aguUCUMON  Jicery-
00UK080U  maxukapouu Hamu Ovlia npoedeHa npooa
¢ anunegppurom no npomoxony kaunuku Mayo [12]. B
X00e npogedenuss npodbl HA QOHE MAKCUMATbHOU 003bl
0,3 mKre/ke/Mun 0mmeuanocy noseieHue HceryOOUKOGOU
IKCMPACUCTNONUU, OOHAKO NAMOSHOMOHUYHASL 05l HMOU
BPOCOEHHOU KAHATLONAUY NOTUMOPPHASL JICETYO0UKOBAS
Maxukapoust UHOYYUposara He Oblid.

Hecmomps na mo, umo npumenenue npodwl ¢ snu-
He(puHOM Ol UCKIIOYEHUs. CUHOPOMA  YOTUHEHHO20
unmepsara QT ne ¢ueypupyem 6 KIuHUUECKUX PEKO-
MeHOayusx no OUASHOCMUKe U JeYEHUIO JHCeTYOOUKOBbIX
maxukapouti 2022 200a [9], kak 3mo 6w110 6 npedvloyugux
6epcuUsx pekomeHOayull, Ha PoHe 668e0eHUs. INUHEPPUHA 6
0ose 0,05-0, 1 mxe/ke/mun Hamu ObLIO 3APUKCUPOBAHO YEe-
sauuenue unmepsanos QT (c 420 0o 480 mc) u koppueupo-
sannoco unmepsana QT (¢ 383 0o 529 mc), nenponopyuo-
HAbHOE YBENUYEHUIO YACMOME CePOEUHbIX COKPpAUjenull (¢
49 00 73 yo/mun).

Yyumuwieas ceazv cunkonanvnozo cocmosinus ¢ ¢u-
3UUeCKoll Hacpy3Koll, Oblia npogedena npoba ¢ gusuyec-
KOU HA2pY3KOU Ha Benodpzomempe ¢ pPe3KuM NpeKpd-
wenuem naepysku. B xooe npobwvl napywenus pumma
cepoya He UHOYYUPOBAHDL, CHUIICEHUS APMEPUATLHOZO
Odasnenusi He sagurcuposano. Ommeyanocs yOoauHeHue
uumepesana QTc 0o 520 mc 6 pannem 8occmanogumev-
HOM nepuode. Yonunenue KOppuecuposanHo2o uHmeped-
aa QT 0o 530 mc 6v110 6HOBb OMMeEUeHO MaKdHce 8 X00e
cmpecc-2Ox0KI™ na evicome ¢usuueckou naepysku. Bme-
cme ¢ mem NPU3HAKO8 CKPbIMOU KOPOHAPHOU HedOCma-
mounocmu 0oHapydiceHo He Ovlno. B meuenue npobwr pe-
2UCMPUPOBANUCH PEOKUE OOUHOUHBLE HAOICETYOOUKOBbLE
u Jcenyooukosgwie skcmpacucmonvlt. Coenacho cospemen-
HbIM  PEKOMEHOAYUAM, YBeIuyeHUue KOppueupo8aHHo2o
snavenuss unmepsara QT 6 pamnem 6occmanosumenv-
HOM nepuooe Modicem CeUdemenbCmeosams 6 Noab3y
ouaernosa cunopoma yoaunennozo QT [13]. Oonaxo 6
Kapmumny nepeuyHoll «1eKmpuyeckoi Oonesnu cepoyar
He yraaovleanucy oanusie IxoKI u MPT cepoya, céude-
MmenbCmeyrouue 0 CHUNICEHUU CUCMONUYECKOU DYHKYUU
JDK u pacwupenuu ezo nonocmu. B coomeemcmeuu c

CASE REPORTS

deticmeyrowum 6 2022 coznacumenbHblM OOKYMEHMOM
paboueti epynnsl no 3a001€6AHUAM MUOKAPOA U Nepu-
Kapoa esponetickozo obuecmed Kapouoio2os, Haiudue
2nobanvroll cucmonuveckou oucyukyuu JUK, onpede-
nennou kak @B < 45%, ne obwAcHUMOl e20 aHOMANb-
HbIM HANONHEHUEM WU KOPOHAPHOU 601e3HbIO cepoya u
noomeepacoennou oannvimu IxoKI u MPT, coomeem-
CMB0BAN0 OUASHO3Y SUNOKUHEMUUECKOU KapOUOMUONA-
muu [14]. Heobxo0umo ommemums, 4mo 6 KIUHUYECKUX
pexomenoayus Eeponetickoeo obwecmea Kkapouonozos
no kapouomuonamusim 2023 2. mepmuHn «2UnOKUHemMU-
yecKkou HeOULAMAaAyUOHHOU KAPOUOMUONAMUUY 3AMEHEH
MePMUHOM «HEOULAMAYUOHHOU Kapouomuonamuu JIXK»,
umo KII0UAem 6 cebsl 6ce CyHau HeueMuuecko2o nopa-
acenusn JUK, ¢ nanuuuem pyoyos unu scupogou uHpuiv-
mpayueu, 6He 3a8UCUMOCMU O HAPYUIeHUsl TOKALIbHOU
UnU 2100ANLHOU COKPAMUMOCTU, 4 MAKICEe NAYUEHIO8 C
eunoxunesueu JUK be3 pyoyosoco nopasicenus [15].
Yyumuvieasn, umo npuuuna cunxonanrbnozo co-
CMOANUSL NO-NPENCHEMY OCMABANACL HEU3BECMHOU, 6

H.4. H.4.

2%,

H.O, H.

| 49n.,
111KMH, HPC (?)

cuHkonbl, MH 2-3 cT.
RBM20: p.R636H/N*

BCC B 29 n.
npw Harpy3ke

OKMM, on, KA
RBM20: p.R636H/N*

1 2 3
«noknHeTYeckan
HeaMnaTauMoHHas
KapanoMuonaTus», 3n0poB., ‘E'gg":’ Eﬁg( o
cunkona, KO B 23 1. 32r i
1 . 2 3

RBM20: p.636H/N  RBM20: p.R636H/N

Puc. 3. Pooocnosenasn cemvu nayuenma A, 20e npooano
NOKA3aH CMpenKoil, 3aKPblmulMu CUMBOIAMU NOKA3A-
Hbl uieHbl cemovu, umeroujue ykazanusn na JIKMII u/
unu ymepuiue 6He3AnHo, nepeuepKHymbIMu CUMEOIAMU
NOKA3anwl ymepuiue 4ieHsl CeMbll, 803pPAcm cmepmu
yKazan, ecnu uzeecmen. Homepa nokonenuii o6o3na-
YeHbl PUMCKUMU WU Dpamu, Homep YenoseKa é noKo-
nenuu - apaockumu. RBM20: p.636H/N - nocumens
mymayuu p.R636H 6 zene RBM20 ¢ zemepo3zuzomnom
COCMOAHUU, 2eHemuuecKu noomeepicoennvtii. RBM20:
P-6436H/N* - o6nuzammuutii Hocumenbs Mymayuu
P-R636H 6 2ene RBM20, 2zenemuuecku ne noomeepoic-
oennwtit. BCC - ¢nezannasn cepoeunas cmepmo, JIKMIT -
ounamauuonnasn kapouomuonamus, UK/l - umnnan-
mupyemblii Kapouoeepmep-oepuopuniamop, MH -
Mmumpansuaa nedocmamounocms, HPC - napywenus
pumma cepoya, PII - puopunnayusa npeocepouit, XCH -
XpOoHUYeCcKas cepOeynasn HedoCmanmoynoCms.
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coomeemcmeuu ¢ eGPONeUcKUMU U BCepoOCCULCKUMU
PEKOMEHOAYUAMU, NAYUEHMY ¢ SUNOKUHEMUYecKol He-
OUNamayuorHol Kapouomuonamuei Ovllo NPOEedeHO
sHympucepoeunoe 1eKmpodU3U0I02ULecKoe UCCIed0-
eanue (DOHU) [9]. Ilo pesynomamam DDPU ampuosen-
mpuxynsiproe (AB) nposedenue u nposedenue no cuc-
meme [uca-Ilypkunve Ovliu 6 npeodenax HOPMAIbHBIX
sHauenuu: genuyuna unmepsara AH cocmaeuna 72 mc
npu HOpManbuulx 3Havenusx 55-125 mc, senuvuna HV -
52 mc, npu HopmanvHuix 3HaueHusx 35-55 mc, mouka
Benxebaxa AB-y3na Ovina 6 npedenax Hopmul U cCOCMABGU-
aa 180 umnynvcos 6 munymy. Ilpu npoepammuou cmumy-
JTAYUU OOUHOUHBIM IKCHPACTUMYIOM ObLL UHOYYUPOBAH
NApPOKCUIM AMUNUYHO20 MPenemanus npedcepoull ¢ ne-
pexooom 6 Qubpurrayuio npeocepoutt ¢ YCK=150-190
v0 6 mun (puc. 2 a). [lannas apummus umena ycmouyu-
6blll Xapaxmep u NOMped08aId NPoGedeHUe INEeKMPOoUM-
NYIbCHOU Mepanuu.

Cneoyrowum smanom nayueumy nposoouncs
CMAanHOapmHblLLL  NPOMOKONL  4aACMOU U NPOSPAMMHOU
CIMUMYIAYUU JHCENYOOUKO8 U3 O8YX MOUEK - GePXYUIKU
npagoeo KHceny0ouKa U GblHOCAWe20 MPAKMmMd Npaso2o
JACENYOOUKa NOCIe008AMENbHO  OOUHOUHBIM, NAPHBIM
U MPOUHBIM IKCMPACMUMYAAMU 00 ONpedeneHus 3¢-
exmusnoco pepaxmeproco nepuooda HceryOouKos.
Ilpu npoepammnoil cmumynsiyuu npagoeo HceayoouKd
MPOUHBIM IKCIPACTNUMYTIOM UHOYYUPOBAHO 2 dnu300a
noaumopuoil dxcenyoouxosou maxuxapouu (KT) onu-
menvHocmovio 4 cex u 3,5 cex, umo conpogoicoanocy
owyujeHuem 201080kpydcerus (puc. 26). Bocnpouseo-
oumas uHoykyus 2 Heycmouuugvlx 3nuz0006 KT npu
NPOSPAMMHOU CIMUMYAAYUU NO3BOJSLEM NPEOnondazams
Haxuyue apummo2eHHo2o cyoCmpama paszeumusi KiuHu-
YeCKU 3HAYUMBIX JHCELYOOUKOBbIX apummuil. Takum 00-
PA3om, npu NPOSPAMMHOU CIMUMYIAYUU CepOYa 60 8pe-
Mt DDU Ovin svia6reH CREKMP CYNPABEHMPUKYISAPHBIX U
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JHCENYOOUKOBBIX HAPYULCHULL PUMMA cepoya, ceudemenb-
cmeywull 06 «yA36UMOCMUY KAK MUOKAPOA Jceny0oU-
K08, Max u npeocepoull.

Ananuz oduenpunameix OUAHOCMUYeCKUX Kpume-
pues cunopoma yoaunennoeo QT ¢ vluucienuem coom-
semcmeyrowux 6annos [6, 14] obnapyscusaem y naute-
20 nayuenma Haiuuue mpex npuznaxog: 1) yonunenue
unmepsana QTc 6oree 480 mc na IKI nokos (3 6anna
no wkane); 2) CUHKONAIbHOE COCMOsIHUE, BO3HUKUIEe HA
Gone cmpecca (2 6anna); 3) HeobvICHUMAS BHE3ANHAS
cepoeynas cmepms cpeodu uieHos cembu monoce 30 nem
(0,5 6annos). Coenacro ancopummy OUaeHOCMUKU CUH-
opoma yonunennoeo QT [16] nayuenmy npuceoeno 5,5
06an108, UMo coOOmMeemcmeyem «OnpeoeieHHOMY» CUH-
opomy yonunennozo QT. Taxum obpazom, Kiunuyeckuil
ouazHo3 Ha 0anHom smane Ol chopmyruposan kax « 1 u-
NOKUHemuyecKkas HeOuramayuoHuas KapOuoMuonamus
(cemetinas). Hapywenue pumma cepoya: cunopom yonu-
nennoco QT. Cunkonanvroe cocmosnue om 25.09.2021
e». Yuumuvieas cemeinwviti xapaxmep 3abonesanus,
nayuenm Obll HANPAGIEH HA KOHCYIbMAYUIO 8payd-
eenemuka u J{HK-ouaenocmuxy [9]. [layuenmy oOvLio
8bINOIHEHO NOAHOIK30MHOe cekeenuposanue (WES,
whole exome sequencing) ¢ nouckom mymayuii 6 2eHax,
OMBEMCMBEHHbIX 34 U3BECTNHbIE NEPEUYHbIE APUMMO-
2eHHble CUHOpOMbL U Kapouomuonamuu. B pezyiema-
me ucciedosanus y nayuenma Obll GblAGLeH peOKuUll
ecenemuyueckuut eapuanm NM _001134363:¢.1907G>A
(p.R636H) 6 cene RBM20, 6 cemepo3ucomuom cocmosi-
nuu (Knacc namoecennocmu V, Ilamozcennwiii), mmuozo-
Kpamuo onucanuwvlli y nayueumos ¢ JKMII [17-20].

Taxum obpasom, niamn 06c1ed08anusi nayueHmad,
peanuzogannvlll Hamu 6 2021 2, oxazancs noiHocmvio
coomeemcmaylowum 6oiee no3onell 6epcuul e6pONetcKux
KAUHUYECKUX PEKOMEHOayutl no OUaeHOCMUKe U J1e4eHUIO
Jrcenyooukosvlx apummuil, eviuweduux ¢ 2022 [9]. Co-

Tabnuua 1.
Pooocnosnasn cemvu nayuenma A.
Unen Hannuue myTtanuun Bospacrna | ®B JIK
cems | RBM20 p.R636H/N 20221 (o) | CHmcomst | MH HPC 1 QTemax | MKA
1.1 (?7), HEe TecTUpOBaH lﬁe&?}g H.J. H.J. H.J. H.J. H.I. -
VYmep B 29
? + -
1.2 (?), He TecTUpOBaH ser (BCC) H.J. H.J. H.J. H.J.
OOnuraTHBI HOCUTEIb 0
- + - -
II.1 R636H, He TecTHpOBaH 60 50-54% 2-3 ct. HeT 470
OOnuraTHBI HOCUTEID 0
- +
1.2 R636H, He TecTHpoBan 63 20-25% HET 2 OI1 H.J.
1.1 [Ipodaiiz, nocurens 23 40% + 3cr. | KHPC | 530 +
R636H, nonreepxkaen
I11.2 HOCHT?;Z;?;:S’ o 32 55-56% HeT 0-1cr. HeT 520 HeT
VYmep B 29
I11.3 (?7), He TecTupoOBaH ser (BCC) JKMII HET 1-2 JKHPC 500 -

IIpumeuanus: BCC - BHe3anHas cepaeuHas cmepTsb, JIKMII - nunataunonnas kapauomuonarus, JXHPC - xenynodukoBsie
HapyureHus putMa cepaua, MK/ - ummiantupyemsiii kapauoseprep-aedudpuisitop, MH - murpanbHas Helocrarod-
HOCTb, H.J. - HeT JaHHbIX, HPC - mapymenus purma cepaua, @B JDK - dpaxuus BeiGpoca nesoro sxenygouka, OII -

GuOpuIISIIUS Tpeacepani.
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2NACHO DMUM PEKOMEHOAYUSAM, Y NAYUEHMOE C SUNOKU-
Hemuyeckot HeOUIamayuoHHol Kapouomuonamuetl npu
chuancenuu @B JDK <50% u Hanuuuu 08yx (axmopos
pucka (HeoOvACHUMOE CUHKONE U HAIUYUe NAmo2eHHo-
20 sapuanma 6 eene RBM20) pexomendyemcsi paccmo-
mpemv  UMRIAHMAyulo  Kapouogepmepa-oeduopuiisi-
mopa (UKJ]). Yuumoeieas monoooti sospacm nayuenma,
omcymemeue NOKA3aHutl K KapOuoCmumyusiyuu, 0ulio
NPUHAMO peutenue 00 UMNAAHMAYUL 6OTLHOMY NOOKOIC-
HO20 Kapouosepmepa-oeguobpuiismopa. Onepayus npo-
wiia 6e3 ocnooicnenuil. /uaenos ovin cghopmynuposan Kax
«l unoxunemuyeckas HeOUIAMAYUOHHAL KAPOUOMUONA-
musi, ooycrognennas mymayueti ¢ cene RBM20. Cunopom
yonunennoeo unmepsanra QT. Cunxonanvmoe cocmosi-
Hue. HUmniawmayusi NoOKONCHO20 Kapouosepmepa-oe-
¢Guopunismopa « EMBLEM MRI S-ICDy. Ilayuenm 6oln
BHINUCAH C PEKOMEHOAYUAMU NPOBEPKU NAPAMEMPOE UM-
niaanmuposannozo nookodicnozo MK/ 1 pas ¢ noncooa,
npuema memonponona 50 me/cym noo xonmponem 4YCC,
nepunoonpuna 4 me/cym noo konmponem A/, a maxoice
BbINONHEHUSL CKPUHUHEA HA HOCUMENbCMBO GbIAGIEHHOU
mymayuu 6 eene RBM20 y docmynuuix 011 ucciedosa-
HUSL 4leH08 cemblU. B xode ounamuueckoeo nabniooenus
3a nayueHmom 6 meyenue ciedyruezo 200d no OAHHbIM
menemempuieckoe0 KOHMpOIs Napamempos padomol
nookodcnoeo MKJ/] apummuueckux codvimuii He 6bL10.
Ilo oannvim IxoKT, cywecmeennoii ompuyamenvHou Ou-
HAMUKU pa3Mepo8 Kamep cepoyd Uid COKpAmumenrbHou
QyHKYUU MUOKAPOA He BbIABIIEHO.

C yuemom pe3ynomamos 2eHemuiecko2o Uccied06d-
HUs ObLl NPOBEOeH NOBMOPHBIN AHAIU3 CEMEUHbIX OAHHbIX
(puc. 3). Bvina nodpobro eoccmanosiena ucmopus 3a60-
Jnesanusi 06010poono2o opama (I111.3), ymepwezo enezanto
6 sospacme 29 nem (cm. puc. 3, maén. 1).

Ipoepeccupyrowas oucghynryus JDK npocaescusa-
aace Ha cepuu pezyrvmamos Y3HU cepoya nayuenma 111.3
¢ sospacma 18 nem. Ilo oanuvim OxoKI, evinonnennou 6
6o3pacme 23 nem, OMMeuanidac GblpadiCeHHas OUNamayus
nonocmu JDK (K/{P 6,8 cm, KCP
5,9 cm), @B JDK cocmaensna
33%. Obcyacoancss  ocnanu-
menvubll eenes JIKMII, 6 ceés3u
C YeM nayuennty 6biNOIHAIACH
MPT cepoya, He ewiaeuswias
NPUBHAKOE — HAKONIEHUs. KO-
mpacmuozo npenapama. Ilpu-
3HAKU AKMUBHO20 BOCTIANIUMENb-
HO20 NOPAadCeHus MUOKapoa He
ObLIU OOHAPYIHCEHBL U NO Pe3YTlb-
mamam  IHOOMUOKAPOUATLHOU
buoncuu, namomopgonozuuec-
Kas Kapmuua cOOmeemcmeosa-
G OUNAMAYUOHHOU KAPOUOMUO-
namuu. UKJ] nayuenmy I11.3 na
MOm MOMENm PEeKOMEHO0BAH He
ovLr. Ilpu cpasnenuu DK npo-
banoa (puc. 4a) u I111.3 (puc. 46),
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Huk (II1.2) (cm. puc. 3, ma6bn. 1), komopwitl Ha Mmomernm 06-
cnedosanust (6ozpacm 23 200a) 6wl npakmuyecku 300p08
(no dannvim OxoKI pacuwupenus kamep cepoya He 6bisi6-
neno, @B JDK 55-56%). Ha OKI" nayuenma I11.2 maxorce
ovLia ommeuena U-6onna 6 DOKOBbIX 2PYOHBIX OMEEOCHUSX
npu npooondicumensnocmu unmepeana QT 520 mc (puc.
46). Ilo pesynbmamam KACKAOHO20 CeMelH020 CKPUHUH-
ea, y nayuenma I11.2 makowce Oviia 6visgiena mymayus
p.R636H 6 cene RBM20 ¢ cemepo3ucommom cocmosuuu.
Taxum obpasom, unen cemvu I11.2 ¢ nacmoswuil Mmomenm
AGNAEMCS 2eHOMUN-NO3UMUBHBIM (EeHOMUN-He2aAMUBHBIM
Hocumenem namozenHoll mymayuu. B coomeemcmeuu ¢
pexomenoayusimu ESC 2023 [15] nayuenmy 6vi10 pexo-
MeHnoosano nposedenue MPT cepoya ¢ xonmpacmuwim
yeunenuem u OuHamuyeckoe Habuooenue.

Ilo dannvim cemelinoeo anammuesa, 6 08yx npeouie-
CMEYIOWUX NOKONEHUsAX, Y eujé mpoux unenog cemvu (1.1,
12 u I1.2) 6vlu OuacnHocmuposamvl KapouoiocuyecKue
sabonesanus. Ilayuenm I1.2 ¢ meuenue 6Gonee 10 nem
Habooaemes no nosody AKMII, xponuueckou cepoeu-
HoU Hedocmamounocmu co cHudicennou @B JDK (25%),
NapoKcusMaibHou  hopmoul  ubpunisyuu  npeocepoutl,
1O 0600y KOMOPOU BbINOIHANACH KPUOUZOIAYUSL YCMbeEs
Jecounblx 6eH. B eozpacme 53 nem emy Ovln ycmanosien
UK]] ¢ yenvio nepsuunoi npogunaxmuxu BCC, 3a epems
10-nemneeo nabnodenus cpabamvl6anull ycmpoucmeda He
ommeuanocy. Omey npobanoa, nayuenm I1.1, 611 Hamu
obcnedosan 6 sospacme 60 nem. Ilo pesynomamam oocne-
008aHUsL OULAMAYUU KAMeD Cepoyd, CHUINCEHUS COKPAMU-
mocmu JIDK ne nonyueno, 00Haxo 6viasiena MuKCoOMamos-
Hasi 0e2eHepayus MUMpaibHo20 KIanaua ¢ MUmpaibHou
Hedocmamounocmoio 2-3 cmenenu. B anamnese y nayuen-
ma I1.1 - mpu cuHKOnaIbHBIX COCMOSIHUSL, 084 U3 KOMOPbIX
MOJICHO pACYeHUmsb KaK 6a306d2aibHble 0OMOPOKU, mpe-
mbe B03HUKIO npu usuueckoi Haepyske. Om 0ononHu-
menbHo2o obcnedosanus nayuenm 1.1 6oz0epoicancs.

Taxum obpaszom, 6 cembe NPOCLEHCUBAEMCI AYINO-
COMHO-0OMUHAHMHBLI MUN HACLEO08ANUSL 310KAYECHEEH-

¥y oboux ovira ommeuena U-gon-
Ha 8 OBOKOBbIX 2PYOHbIX omeede-
Husx. Hamu 6vn mwamensHo
00cnedosan Opyeoll poOCmeeH-

Puc. 4. OKT nayuenmos npueedennoii cemvu: a - IKI, npooanoa, nayuenma
A (II1.1), 6 - DKT, énezanno ymepuiezo 06010poonozo opama npooanoa (I111.3)
(6uona ouckpemnasn U-60nna), 6 - IKI" 6mopozo 06010poonozo 6pama npoéanoa
(111.2), éuona U-eonna, asnaowasncsa yacmoio unmepeana QT (QT = 520 mc).
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KIIMHUYECKUWE HABJIIOAEHU A

Hou mymayuu, nposersioweticsa JJKMII, paznuunvivu na-
pyuenusmu pumma cepoya u BCC (puc. 3, mabn. 1).

OBCYXJIEHHUE MMOJYYEHHBIX
PE3YJIBTATOB

B 2009 r. cnucok reHoB, OTBETCTBEHHBIX 3a pas-
BUTHE Kapauomuonatud c¢ puckom BCC, momonHuics
reHoM RBM2(), 310KaueCTBEHHOCTh MYTallUid B KOTO-
poM OblIa HAIMISIHO TIPOJIEMOHCTPHPOBAaHA Ha IIpUMEpe
JIBYX CeMEH, e Ha MPOTSHKECHUH HECKOJBKUX TOKOJIe-
Hui peructpupoBanuchk ciaydan JKMII u BCC [15].
I'er RBM?20 xonupyet OeJOK, COAEpIKAIUN MOTHB ISt
pacno3naBanuss PHK. DToT BRICOKOCHELHMANU3UPOBAH-
HBIH OEJIOK IKCIPECCHPYETCsl B MOIEPEYHO-TI0N0CATON
MYCKYJaType, CepAle, U PerylupyeT TPACKpHUIIIHUIO U
KapauocnenupuuHyto TpaHcimsinuo Oomee 30 OenkoB.
Hawnbonee m3ydeHHOW MumieHwbo craiicuara RBM20
sBasieTcst TeH 11N, KOTOpbIM KOAUPYET TUIaHTCKHUM
CapKOMEpHBIH OeJoK THTHH. BakHO OTMETHTB, HYTO
MyTallUl B CaMOM T€HE THTHHA SIBISIOTCS YaCTBIMU
npuunHamu JJKMII, orBeuast 3a npubnusurensro 20%
ceMeiHbIX cilydaeB W mopsiaka 15% cropagumueckux
cayuyaeB JAKMII. Ilpu stom Teuenue TTN-omocpeno-
BAaHHBIX KapJUOMHOIIATHI XapaKTepU3yeTcs MEHbIIEH
3JI0Ka4€CTBEHHOCTHIO, YTO OOBSICHSIETCS pa3HOOOpas3u-
€M BHYTPHUKJICTOYHBIX MUIIICHUH Oenka RBM20 [21, 22].

[Homumo tutuHa, ren RBM2(0 perynupyeTr Kapauo-
crnenun(UYHBIA CIUVIAICMHT TEHOB HOHHBIX KaHAJIOB
(CACNAIC, RYR2, TRDN wu np.), capKOMEpHBIX U cap-
KOMEp-acCOIMUPOBaHHBIX OenkoB (ENAH, FHODS3,
LDB3, LMO7, MLIP, MYH7, MYOMI, OBSCN, TNNT?2),
KaIbIUHA-KaTbMOAYIUH 3aBUCUMBIX KnHa3 (CAMK2G,
CAMK2D, KALRN, u np.) U aare3sMBHBIX OCIKOB, OT-
BETCTBEHHBIX 3@ MEXKKJIETOUYHBIC B3aUMOACHCTBUS [22].
[TpumeuaTenbHO, YTO B K&KAOM U3 ITHX T€HOB-MHIICHEH
ONMCAHbl MYTAIUH, SBISIOMINECS HE3aBUCUMON IIpH-
YHMHOM BCEX W3BECTHBIX THUIIOB KapIUOMHONATHIl WIN
ApPUTMOTEHHBIX CHHJIPOMOB (KaTeX0JIaMHH3aBHCHMasT Ke-
JTyI0YKOBast TaXUKAPHsL, CHHAPOM YUIMHEHHOTO MHTEp-
Banma QT, mmamonarnueckas XKT). [ostomy HapymeHus
KOITMYECTBA WU cBOUCTB Oemka RBM20 MoryT compoBo-
KIAThCS IMUPOKUM CIIEKTPOM KIMHUYECKHUX MTPOSIBICHUH,
3aBHCAMIMX OT TOTO, (DYHKIUH KAaKUX OCIKOB-MHIICHEH
MOTYT OKa3aThCsl HAPYIICHHBIMH.

[TpuBenenHOE KIMHUYECKOE HAOIIOACHNE BIIEP-
BbIE ITIPOAEMOHCTPHUPOBANO ymnuHeHue uHTepBama QT
3a cuer U-BOJNHBI, CIMBAIOLIEHCS C KOHEUYHOM 4YacTblO
BOJHBI T, y mManMeHToB ¢ CEMEHHON KapAMOMHONATUEH,
oOycnoBneHHON MyTalueii B rene RBM2(0. Ha ceromusmi-
HUIl JIeHb CYIIECTBYIOT 3KCHEPHUMEHTAJbHbIC HAy4HBIC
JIaHHBIE, CBUCTEIILCTBYIOIINE 00 YBEIWYCHHH HHTEp-
Banma QT y maGopaTOpHBIX KHBOTHBIX C TeHOM RBM20,
MHAKTHUBUPOBAHHBIM C TIOMOIIBIO METOJUKH TEHHOTO
HoKayTa [23]. Ilpu 3TOM B UMEIOMHXCS B JTUTEpaType
OTNMCAHMAX KIMHUYECCKUX CIIydaeB MOJOOHBIX CEMEHHBIX
KapJuoMHonaTuii 1annele 00 n3MeHeHnn uaTepsata QT
Ha DKI orcyrcrByror. OOHapyXKeHHbIC HAMH M3MCHCHHS
naTepBasia QT y 4JIeHOB ONMMCAHHOW CEMbH, BO3MOXHO,
oOycnoBneHs! Bo3neiictBrueM RBM2() Ha TCHBI KajbIlHe-
BBIX KaHAJOB M MOTYT BHOCHTB JIOTIOTHUTEIbHBIN BKIa]
B apUTMOTEHE3 y 3TOW Kareropuu nanneHToB. Ilo pe-
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3yJapTaTaM MPOBEJECHHOIO F'€HETUYECKOrO UCCIEJOBAHUS
y npob6anna (III.1) B omucanHO# cembe ObLIa BBISBIIC-
Ha TeTepO3UroTHas 3ameHa B 9-M sk30He reHa RBM20),
c.1907G>A (NM_001134363). Dta MmyTauus NpuBOIUT
K 3amenieHuto aprununa (R) na rucruaun (H) B BbICO-
KO KOHCEpPBAaTUBHOM yuacTke u3 6 amnHokucior PRSRSP
(amuHOKMCHOTHBIE ocTaTku 633-638) B RS-nomene o6ein-
Ka - p.Arg636His. M3meHeHue 1000 M3 3TUX aMUHO-
KHUCJIOT COMPOBOXKIAeT MUCCEHC-BapuaHThl p.Arg636Ser
u p.Arg636Cys [17, 18]. YkazanHble MyTaluu NpeBaiv-
pyrot y 6ombpHbIX ¢ JIKMII: B padore T.M.Hey et al. 2019
. myTtanus p.Arg636His Obiia BeIsiBIIcHA Y 16 OOJBHBIX,
a mytanus p.Arg636Ser y 47 6onbHbIX [24]. 3aMeHa Jiro-
001 aMUHOKHCIIOTHI RS-10MeHa IPUBOANT K HAPYLICHUIO
B3anMoJeiictBust Rbm20 ¢ TpaHcriopTuHOM-3 1 Hapymia-
eT ero Jokaiauzanuio B sanupe [25]. B HacTosiee Bpems
ONUCAHbl MyTallMd B KaXJOW M3 mecTd mo3uuuid RS-
JIOMEHa, ¥ BO BCEX CIIy4asiX OHHU MPHUBOJAT K KapAHOMHUO-
NaTUU ¢ JOMHHUPYIOIINM JTMJIaTAllMOHHBIM (DEHOTHIIOM,
GuOpmLIIIMeH peacepaAnii 1 BHICOKUM PUCKOM BHE3aIl-
HOM cepaedHoit cmeptu [26, 27].

IIpencraBnenHoe Hamu ceMeliHOe HalOIOAeHUE
TaKXKe IEMOHCTPUPYCT PA3HOOOpa3nue KIMHUICCKUX (e-
HOTHIOB, Bapeupyromux ot ciydaeB BCC, JKMII no
OeccuMNnTOMHBIX (OpM, Kak, HAaIIPUMED, Y POJCTBCHHH-
ka npobanna - I11.2. Cornacurenbubiit 1okymeHnt 2016
I. MPEANPHUHSUI MOMBITKY KiaccHpUKAUKU (EHOTHITH-
YECKOro pa3zHoo0pasusi KIMHHYECKHX (OPM B CEMbSIX
CO 3JI0KQUECTBCHHBIMH MYTAIMSIMU, BHEIPHB TCPMHH
TMUIIOKMHETHYECKOH HeIMIaTalliOHHON KapIuoMuoIa-
THHU, KaK NPOMEXYTOUHOH CTaanu, MpeauiecTByIOen
pa3BepHYTOH KapTHHE IWIIATALIMOHHOW KapJuOMHUOIIa-
Tuu. COINacHO 3TOMY JAOKYMEHTY, JUISl POACTBEHHUKOB,
SBISIIOIIMMHCS HOCUTENIEH MyTalMH, XapakTepHa J0-
KJIMHU4YecKas (aza 0e3 KapaualbHbIX MPOSBICHUH, KO-
TOpasi MOXKET B JaJbHEHIIeM OBICTPO MPOrpeccCHpoBaTh
BIJIOTH JIO TSDKEJIBIX HapyHIEHWH HAacOCHOW (YHKIHU
cep/la ¢ pa3BUTHEM CepJeUHON HepocTaTouHoCTH [14].
CoBpeMeHHbIE PEKOMEHJALUU HE IMpPeaycMaTpUBAIOT
MeronoB npodmraktTuku BCC ais 6€CCUMITOMHBIX HO-
cuTesield maroreHHbIX MyTanuu. OnHako GakT Haauuus
MATOreHHOM MYTallMu B KOHTEKCTE HAIllero CeMEeHHOro
HaAOJIO/IEHUS CITY’)KUT OCHOBaHHEM Ui TMHAMHUYECKOTO
HaOJI0/IeHUs 32 POJCTBEHHUKOM npobanaa - 111.2. Tlpn
3TOM pelLICHHE BOIPOCca 0 HEOOXOAUMOCTH TPUMEHEHUS
Mep npodmiaktuku BCC MoxkeT ObITh IEPECMOTPEHO B
TEUYEHHE )KU3HU MalieHTa.

3AKJTIOYEHHUE

[IpeacraBneHHOE KIMHUYECKOE HAOMIOAEHHE IEMOH-
CTpUpPYET pa3HOoOOpaszne KIMHUYECKUX (PEeHOTHIOB, 00Y-
CJIOBJIEHHBIX 3JI0KaUECTBEHHOM NATOr€HHOM MyTauued B
rene RBM2( B onHOU ceMbe, BapbUPYIOLIUX OT CIy4yacB
BHE3aIMHOW CMEPTH [0 MaJoCHMNTOMHBEIX (opm. Kpome
TOTO, JAHHBIM CIydail TO3BOJIMJI BIIEPBBIE OOHAPYKUTH
Hanuuue yanuHeHus uHTepBana QT 3a cuer ciamsHUs ¢
U- BOJNHOM y HOCUTENEHN 3]1I0KaYECTBEHHOW CEMEMHON My-
Taruu. YuymHenue narepsana QT moreHnnanbHO MOXKET
BHOCHUTb JIOTIOJTHUTENIBHBIN BKJIA B ()OPMHPOBAHHE YCIIO-
BUH JJIS Pa3BUTHUS HKEITYIOYKOBBIX apuT™Muii U pucka BCC
Yy HaIMEHTOB C 3TOM PEIKOM reHETUUECKOM MMaToI0rue.
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IlocTUHIM3MOHHBIE TaXUKAPUU SIBIAIOTCA JIOCTa-
TOYHO YacThbIM OCJIOXKHEHHEM Y TAaIMEHTOB IIOCIE paHee
BBINOJTHEHHBIX OIepaliuidi Ha «OTKpbITOM cepaue» [1]. Pa-
JIMOYacTOTHas KateTepHast abnarms (PUKA) Hamkemymodxo-
BbIX Taxuapurmuii (HXKT) y naHHO#M kareropuu nanmeHToB
SBIISIETCSL BBICOKO 3()(EKTUBHON (B CPaBHEHHWH C ME/IUKa-

© Konnextus aBTropos 2024

MEHTO3HOH Teparieil) n 6ezonacHol Meronukoit. [Ipsimoe
NOBpeXx/IeHHe KopoHapHoi aprepun (KA) npu BbIIOIHEHNN
PUKA siBnisiercst kpaitHe peIKM COOBITHEM X MUPOBOH OIIBIT
OIPaHUYMBACTCS ONMMCAHUEM OTAENIBHBIX KIMHUYECKUX CIIy-
yaes [4-8]. CoBpeMeHHbIE METOAMKU CO3aHMUS PAIHOYacTOT-
HOT'O HOBPEKAECHHS MUOKap/ia ¢ UCIOIb30BAHIEM KaTeTepOB

@)ov 0|
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¢ (yHKIMEH KOHTPOJISI YCUIIMS IaBJICHHUS] HAITPABJICHbI Ha BbI-
TIOJTHEHNE KOHTPOJIMPYEMOTO BO3JEHCTBHUS 1IENBIO KOTOPOTO
sIBIsieTCsl o0ecrieueHre MakCUMabHOH 3((QeKTHBHOCTH M
6e3omnacHocTi. OJIHAKO TIOJHOCTBIO M30€KaTh HEKesaTellb-
HBIX SIBJIGHUI Ipu npoBeeHn: koHTponupyemoir PHKA we
BCEI/Ia NPEICTABIISIETCS] BO3MOKHBIM.

Llens nanHOW pabOTHI MPENCTAaBUTH YHHKaJIbHBINA
cinydail  (popMUpPOBaHUS KOPOHAPHO-IPABOIPEICECPIHOM
(ducTynBl TIOCIIE HAHECEHWS! PaJMOYacTOTHOTO BO3JIEH-
CTBHUS KATETEPOM C (PYHKIIUEH KOHTPOJIS YCHUIIHS TABICHUS
SmartTouch u moxyns Ablation Index (Biosense Webster,
CIIA) B HenocpeacTBeHHO Onr3ocTH OT rpaBoid KA.

Hayuenmka 75 nem onepuposana no nogooy mu-
mpanvrozo cmenosa 10 nem nazad. Bvinonweno npome-
3uposanue mumpanvhoeo kianana (MK) ouonocuueckum
NpoOmMe30M U3 1e60CMOPOHHEN MUHUMOPAKOMOMUY 8 00-
HOM u3 egponelickux yeumpos. Ileped onepayueii na «om-
Kpblmom cepoye» 8 0053amenbHOM NOpSiOKe GbINOIHEHA
ouasnocmuyeckas Koponapozpaghus, KopoHapHvle apme-
puu ObLIU He UBMEHEHD.

B nepevie cymxu nocne onepayuu guinonnena cmep-
HOMOMUSL C Yelbl0 PeGU3UL OP2AHO8 CPEOOCIEHUs U 2e-
Mocmasza uz-3a paseusuie2ocs Kpogomeuenus. Onepa-
MUBHOE BMEUAMENbCMBO OCYWECMBIANIOCh 6 YCI0GUSX
uckyccmeenno2o kposooopawjenusi. Ha 2-e cymxu nocne
onepayuu y nayueHmKu 3ahuUKCUpoBanvl napoKCUMol Qu-
opunisiyuu npedcepouti (DI1), komopovie bvLiu Kynuposa-
Hbl Meourkamenmosno. Ha npomsicenuu 6 nem apummus
He 6ecnokouna. Tpu eoda Hazad 6HOGb OLLL 3APUKCUPOBAH
napoxcusm @I1, na mopuvie cymku pumm 6bL1 60CCMAHO6-
JleH npuemom awmuapummuieckozo npenapama I xnac-
ca, nponagenona. Yepes mpu mecaya 03HUK NAPOKCUIM
pUMMuuHo20 cepoyedbuenus. Meoukamenmosnas Kapouo-
eepcust - bez appexma. Ilo DK - pumm mpenemanus
npedcepoutt (TII). Boinonnena PYKA amunuunoeo npaso-
npedcepoHoco mpenemarus npeocepouti. Yepesz 06a 2ooa
61066 peyuous apummuu: HXKT ¢ nepezynisipnvim npose-
OeHueM no ampuo8eHmMpPUKYJISIPHOMY coeOurenuio (puc. 1).

Ipunsmo pewenue o nposedeHuu NOGMOPHOU
PYKA nocmunyusuonnou HXKT. Ilepeo onepayueii nayu-
eHmKe BbINOIHEeHd OUASHOCUYECKAs KOpoHapozpagdus
(puc. 2), svisienenvt ouggysnvle usmenenus KA, cemoou-
HUMUYECKU He3HAYUMble CMEHO3bl NePeOHell MeNCIHCELy-
douxosoll gemsu Jiegoll koporaprou apmepuu 30-40%,
MUOKAPOUATIbHBIL  MOCI Jie-
60Ul  KOPOHAPHOU  apmepuu.
Hedgnwoopockonuueckas — (non-
HOCmbIO  6€e3  UCNONb306aNUs
PEHM2eHOCKONUU) Kamemephas
abnayus 6bINOIHEHA 8 YCIOBU-
X HABUCAYUOHHOU  CUCTEMbl
CARTO 3 (Biosense Webster,
CIlIA),c ucnonvzosanuem Ka-
memepa ¢ yukyuel KOHmpons
yeunus oasnenust SmartTouch
(Biosense Webster, CILLA) u
mooyns  Ablation Index (Al)
(Biosense Webster, CLLIA) (puc.
3). Ilocne pamnee 6vinonneHHOU
onepayuu Ha OMKPLIMOM Cepo-
ye u PYKA wna eonemadsicholl

CASE REPORTS

kapme npasoeo npedcepoust (I1I1) (puc. 3a) eusyanuzu-
pyemcesi 6onvbuds 30HA ¢ HUSKOU aMRAUNYOOU CUSHATIO8
UnU C OMCYMCMEUEM MAKO8bIX - PYOYOBO-USMEHEHHAs
mkanos. Ha akmusayuonnou kapme (puc 36) eusyanuzu-
PYemcest yupKyasyusi 60aHel re-entry ¢ yuxiom 270 mc na
6okoeoul cmenke I1I1, 20e Kpumuueckum UCMMYCOM 56~
asiemcesi 0onacmo medxcoy pyoyoeo-usMeHeHHOU MKAHbIO
U QUOPO3HLIM KOTLYOM MPUKYCRUOALLHO2O KIANAHA.
Dnexmpoguzuonocuueckue mecmvl  NOOMEEPHCOAIOM
OaHuble aKMUBAYUOHHO20 Kapmupogarnus. [Ipunamo pe-
wieHue 8bINONHUMb JUHElHoe 8o30eticmesue Ha c60O00HOU
CmeHKe ¢ yenvio co30anust O10Ka npogedenus UMNYIbea
no kpumuyeckomy ucmmycy (Puc 36,2). Llenesvie 3naue-
Hus Al 6o epems abrayuu 400-450 eod. 6viiu docmuehy-
mol Ha mowrocmu 50 Bm. Bo eépems abnayuu ommeua-
emcsl 60CCMAHOBIIEHUE CUHYCO820 PUMMA ¢ 3aMe0leHUEM
yuxna maxuxapouu 0o 315 mc. Ha xommponornom snex-
mpogu3suonocuveckom ucciedosanuu nocie 15 munym

Puc. 2. /luaznocmuueckaa Koponapozpagusa npasoii KOpoHApHoil apmepuu:
a - npoexyua LAO 20, CAU 2, 6 - npoexyua RAO 6, CRA - 28.
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oorcudanuss maxuxapousi ne unoyyupyemcs. Ilayuenmra
BLINUCAHA HA CLeOYIOuUe CYMKU HA CUHYCOBOM pUmMMe.

Yepes 0sa 200a nayueHmka 6HO8b OWYMUIA Xd-
pakmepHoe pummuyHoe cepoyedueHue U HaApacmaHue
00bIUUKY NPU HEZHAYUMENbHOU (PU3UYECKOU Hagpy3Ke, 00-
Pamuaace 3a meouyunckol nomoupvio. Ilpu obcredosanuu
ObLL QUACHOCMUPOBAH Peyuous Maxukapouu u OUCEHYHK-
yust buonozuuecrkozo npomesa MK 6 eude ghopmuposanus
MUMPATbHOU HEOOCMAMOYHOCMU HA (QOHe OucyHKyuu
00HOTL U3 CMBOPOK (8 OCHOBANHUU CIBOPKU, NpULeauel
K KOIbYY AOPMAIbHO20 KIanaua degekm mxanu ouame-
mpom 0,4 cm, cmeopka ¢ yyacmxkamu yniomuenus, Oau-
HbIX 30 NApanpomesHyro ucmymny nem).

Ilpunamo pewenue o nosmopnou PHYKA nocmun-
yusuonnot HXKT. Yuumwieas nanuuue oughghysuvix usz-
menenuti KA, nanuuue 2eMOOUHAMUYECKU HE3HAYUMBIX
CMEHO308 NEPeOHEell MeNCHCEYOOUKOBOU 6emEl N1e60U
xkoponaprou apmepuu 0o 30-40% u muoxapouaibHo2o
MocmuKka, 8blsAGNIEHHbIX 2 200amMu panee, ¢ Yeiblo npeo-
ONepayuonHoll NO02OMOBKU BbINOIHEHA NIAHO8As KO-
ponapoanzuozpagus. CyujecmeeHHou ompuyamenbHou
OUHAMUKYU He BbISIGIEHO, OOHAKO, NPU CELEeKMUBHOM KOH-
MPACMUPOBaHUY NPABOU KOPOHAPHOU apmepuu 6 Npoex-
yuu cpedHell mpemu OmMeddaemcs «coOpocy KOHmpacm-
Ho20 eewgecmea 6 npasvie omoenvt cepoya - 11, Taxum

Puc. 3. Kapmuposanue npasozo npeocepous (IIIl): a - éonvmaxcnuasn kapma I1TT
nocjne pamnee bINOJIHEHHOU NPOUEOYPL ADNAYUUU AMURUYHO20 NPABONPEICEPOHO-
20 mpenemanus; 0 - InNeKmMpoanamomuieckan (akmusayuonnasn) kapma I111;

6 - 21eKMPOAHAMOMUYECKAA KAPMA ¢ U300pax;ceHueM TUHEH020 6030€iiCeus
Ha ce0600noii cmenke I111; 2 - gonvmasicnana anamomuueckan Kapma c uzoopa-
JIcenuem JIuneinozo ¢ozoeicmeusn na ceoboonou cmenke IIII, 30ecv u oanee
BIIB - ¢epxnan nonas eena, HIIB - nusicnasa nonaa eena, TK - mpuxycnuoano-

HbLl K1ANnaHx.

Puc. 4. Cepusa penmeen CHUMKO8 ¢ KOHMPACMUPOSAHUEM NPAGOI KOPOHAPHOUL ap-
mepuu 6 nPAMOIl NPOeKyUU, 20e NPEOCMasier «cOPOcy KOHMPACMHO20 8eujecmed
U3 nPAeoil KOPOHAPHOIL apmepuu 6 npagoe npeocepoue (YKa3an cmpeaxKamu).
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00pazom OUAZHOCMUPOBAHA KOPOHAPHO-NPEOCePOHAst Pu-
cmyna (puc. 4). Koncunuymom npunamo peuieHue 0 KOH-
cepeamuHOM 6e0eHUl NAYUEHMKU 8 OMHOUEHUU «HAXOO0-
KU» NPUHUMASL 80 BHUMAHUE OMCYMCMEUe KIUHUYEeCKUX U
IXOKApOUOpaAPUYECcKUX USMEHEHUL.

Tayuenmxa 63ama 6 onepayuonnyio 0is nposeoe-
Huss PYKA HXKT. Hegrroopockonuueckas kamemepHas
abnayus BLINOIHEHA 8 YCI0BUAX HABUSAYUOHHOU CUCITEMbL
CARTO 3 (Biosense Webster, CIIIA), kamemepa ¢ QyHK-
yueu kowmpousi ycunusi dasnenusi SmartTouch (Biosense
Webster, CIIIA), xamemepa 6bICOKONIOMHO2O KapMu-
posaruss PENTARAY (Biosense Webster, CIIIA), mooy-
st Ablation Index (Biosense Webster, CILIA) u modyns
COHERENT (Biosense Webster, CILLIA) (puc. Sa-s). IIpu
anexmpoanamomuuecrkoi pekoncmpyxkyuu 1111 eviasnena
YUPKYIAYUS BOJIHbL T'e-entry 8 NpedcHem mecme, Ho ¢ bonee
onumenvHuIM yukiom - 292 mc.

Iepeo nposedenuem Hepuioopockonuuecrkou PYKA
ObLIU NPUHAMbBL MEPbL NPEOOCMOPONCHOCIIU - Kamemepu-
3Upo6ana neeas yyesas apmepust 0 MOHUMOPUPOBAHUSL
UHBA3UBHO2O APMEPUATLHOZ0 OAGIeHUs U, 6 Clyyae Heoo-
X00umMocmu, 3mom O0OCMYn Mo2 OblMb UCTONb308AH OISl
npogedenUs UHMEPSEHYUOHHO020 emeulamenvcmea Ha KA.
Cneyuanucm omoenenust peHmeeHXUpypeUYecKux mMemooos
OUACHOCMUKU U JIeYeHUst CO 6CeM HeOOXOOUMbIM UHCIpP)-
MeHmapuem HAaxoouics y one-
payuonnozo cmona. Ilpunumas
60 GHUMAHUE Hanuyue oonacmu
MEONIeHHO20 NpPoGedeHust (0aH-
note mooynss COHERENT npu
BbINOMHEHUU  BbICOKONJIOMHOZO
xkapmuposanus 1III kamemepom
PENTARAY) na paccmosnuu 8
MM Om Npagozo ampuogeHmpu-
KYISAPHO20 KObYA ObLILO NPUHSINO
peutenie HaHecmu MUHUMAIbHOE
KOMUYecmso annaukayutl paouo-
YACMOMHOU DHEPSUU € MOUWHO-
cmoio 40 Bm u yenesvimu 3uaue-
Husimu AL 450 eo. (puc. 58).

Ha abrayuu ommeuaem-
€Sl BOCCMAHOBIEHUE CUNHYCOBO2O
pumma ¢ 3amelneHueM Yux-
aa maxuxapouu 0o 342 mc. Bo
epems abnayuu u ¢ medenue 40
MUHYM HAOIOOEHUs Nocie usme-
nenui ceemenma ST 6 12 omee-
Oenusix OKI evisisneno ne owiio.
Knunuuecku bonesvix owgyujeruti
u ouckomgopma 3a 2pyOuHol
nayuenmxa He ommeuana. bviio
NPUHAMO pewenue GblnOIHUMb
KOHMPOIbHYIO KOPOHApocpapuio
MONbKO 8 Cyude NOSAGLeHUsl OMm-
puyamenbHou OUHAMUKY 8 KAUHU-
ueckom cmaniyce.

Ha cepuu OKI, xonmepos-
CKOM MOHUMOPUPOBAHUU HA Clle-
oyrowue Cymku nocie onepayui,
axoxkapouozpaguu  ompuyameiv-
HOU OUHAMUKU BbIABTIEHO He ObLIO.
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Tayuenmka evinucana uepe3 Cymku nOcie ONepayuu 8
VOO0GLEMBOPUMETLHOM COCMOSIHUU. 3a 8pemst HaboOeHUs. -
12 mecsiyes - napoxcuzmos maxuxapouu va IKI zapurcu-
posano He OvLI0. B Knunuyeckom cmamyce ommeuaomcs
VIYYUEHUsL 8 BUOE YMEHBULEHUS! OObIUUKU U NOBLIULEHUSL NO-
Jiepanmuocmu K ghusudeckou Hazpyske. OOHAKo ROTHOCHBIO
OamHvle NPosBNeHUs He KYNUpOoBaHsl. Imo modicem Oblimb
obycnosneno coxpamsioujetics oucgynkyuei npomesa MK.

OBCYXJIEHHUE MOJYYEHHBIX
PE3YJIBTATOB

CornacHO HAITUM JaHHBIM B MHPOBOHU JHTEpaType
(hopmMupoBaHHE KOPOHAPHO-TIPEACEPOHON (DUCTYIBI TpH
BEITIOJTHEHUU a0Nalny KaTeTepoM C KOHTpO-
JIeM YCWIHS JaBIICHUS Ha TKaHU, MCIIONB30-
BaHneM Al B mpaBOM Tpencepauyl OIHCaHO
eme He Obuto. @opMupoBaHHE KOPOHAPHO-
TpeacepaHol (GUCTYITBI B HAIIEM CITydae Mmpo-
n3ouwio nocie nosropHoil PUKA B IIII ¢
HCTIOTh30BaHUEM KOPOTKHX 10 BPEeMEHHU BO3-
JNEUCTBUH € BBICOKOW MOITHOCTEIO 50 BT 1 Mo-
nyns Ablation Index. Ha cenextuBHO# Kopo-
Haporpaduu IpaBoi KOPOHAPHOU apTEPHH 10
MIPOBEACHUS JTAHHOTO BMEIIATEIhCTBA cOpoca
KOHTPACTHOTO BemiecTsa B oocTh [111 BEIIB-
JICHO HE OBLIIO.

B nuTeparype mmpoko OCBEIICH BOMPOC
6e30macHOTO0 U A(P(PEKTHBHOTO UCTIONH30BaHUS
MMOJJOOHBIX TTapaMeTPOB aONAIMH ISl BBITIOI-
HEHUs TMHEHHBIX BO3IEHCTBUI B JIEBOM MpE-
cepauu [2, 3]. bosnee Toro, B 0qHOM M3 NEPBBIX
pabot, roe wmcmomb3oBaics Momyinbh Ablation
Index neneswle 3HaueHus Al ObLIM HAMHOTO
OoIbIle, YeM ONMHCaHHBIC B JaHHOW padoTe H
cocraBwin 550 en. B Hactosimiee BpeMs HET
eAMHOro craHaapra 3HaueHuil Al mist mpoBe-
JeHus abjanuii B pa3HBIX OTIENaxX Ipercep-
qui. IloaTroMy B KaJIOM KIMHHMKE HCIOJb-
3yeTcsi «COOCTBEHHBI» CTaHmapT. B Hamem
[IEHTPE MBI HCIONB3YeM IIOIXOJ HAHECCHUS
BO3JECHCTBUI ¢ MHUHHUMAJIBHBIM IIOKa3aTeIeM
Al, obecrieunBarOIINM TpaHCMYypaJbHOE TIO-
BpPSXKICHAE CTEHKH Tpencepaus. bomee Toro,
KOPOTKHE BO3ICHCTBUS C BBICOKOW MOITHO-
CTBIO MOTYT CHH3UTH BEPOSTHOCTH TOBPEK-
JICHHUS KOJUTaTepallbHBIX opraHoB. [lomoOHEBIE
mapaMeTphsl alONanmuy PyTHHHO HCIIOIB3YIOT-
Cs B TIOBCCTHCBHON KIMHUYECKOW TPAKTHKE
B HAIllEeM [EHTPE UIS BBITOTHCHHUS ITUPOKOI
AQHTPANBHOW M30JSINUN YCTHEB JIETOYHBIX BCH
npu jedenun OII. Mcnonp3oBaHue JaHHOTO
MTOJIXO0/Ia HE YBEINYMIIO KOJMYECTBA OCIOKHE-
HUH WIN CEPhE3HBIX HEKEIATEITBHBIX SBICHUI
B CPaBHEHUH CO CTaHJIAPTHBIM TTOIXOIOM.

[Ipr HaHECEHWH pAAMOYACTOTHBIX BO3-
JCHCTBUH B TIPaBOM TPENCepANH OBUIA OITH-
caHpl cimy4am ()OPMHPOBAHHUS CTEHO3a TIpa-
BOMl KOpOHAapHOH apTepuy, HANpHMEp IPH
KaTeTepHOI abianuu TUITUYHOTO TPETeTaHMs
npencepanii [4-8]. MHorma 510 MOTIIO OBITH
00yCIIOBIIEHO aHATOMHYECKUMH 0COOCHHOCTSI-

O6nacte
3ameqneHun
nposeaeHunA

uMnynbca

CASE REPORTS

MH - Cy03HIOKapIualbHbIM pactoiokeHueM mpasoid KA;
MaJioil TommuHOW Muokapna Han KA B oOnacTu HaHece-
HHUS PaIMOYacTOTHOIO BO3JEHCTBUS, U T.A. B HEekoTOphIX
CIy4asix 3TO 3aKaHYMBaJOCh CTEHTHPOBAaHHEM IPaBOH
KA. Boree Toro, B 9KCrepuMEHTE Ha >KUBOTHBIX OBLIO
MOKa3aHo, 4YTO MPSIMOE MOBPEKJICHUE KOPOHAPHOU apTre-
pPUM U MPUJIETAIOIIEr0 MHOKapaa BcTpeuanoch y 8 u3 10
ceuneii [9]. C npyroii ctoponsl, Calkins ¢ coaBT., pu BbI-
noiaaennu PUKA tunmunoro TII mokasanu, 4To yacToTa
BO3HUKHOBEHHUSI OCJIOXKHEHMI He mpeBblmaer 2,7%, a o
nospexeHnn KA He ObIJIO HUKaKMX yHOMHHaHUH. B Ha-
IIeM CJIy4ae MPOU301uI0 (OPMUPOBAHUE HECUMIITOMHOM
¢ucrynsl paBoit KA.

Ob6nacrte
py6uoBO-M3MeHEeHHOH
TKaHK

Papuo4acToTHble
BO3QENCTBUA
B o6nactu
3amMeqNeHunnA

Puc. 5. Dnekmpoanamomuueckasn peKOHCMPYKYUs nPagozo
npeocepous c ucnonvzosanuem kamemepa PENTARAY u mooyns
COHERENT (a, 6); 21ekmpoanamomuyeckas kapma I1I1 no-
cjle 8bINOJIHEHHBIX PAOUOYACHONMHBIX 6030€lCMEUIL 8 0Onacmu
KpUmuuecko2o ucmmycad, 20e 6bl36J1eH0 3amedienue npoeoeHus
umnynoca (8).
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KIIMHUYECKUWE HABJIIOAEHU A

TpeOyeTcst manpHeiiee MPOBEACHUES KIMHUYCCKUX
HCCJICIOBAHUMN ISl OLCHKH 3(h(HEKTUBHOCTH M OE30IacHO-
CTH PaJMOYaCTOTHBIN BO3JIEHCTBUM C UCTIOIB30BAHUEM Ka-

63

TeTepa ¢ KOHTPOJIEM YCHIINS IaBJICHUS HA TKAaHW M MOJLYJIsI
Ablation Index B HermocpencTBEHHOW OJIM30CTH OT KOpPO-
HapHBIX apTepuil.
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®UBPO3 JIEBOI'O ITPECEPINS KAK DJIEKTPOAHATOMMUYECKUI CYBCTPAT ®UBPUIIIIAIUNA
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Cmamus noceswena ponu @uobposza nesoeo npedcepoust (JII1) npu guopunisyuu npedcepouti (®I1) kax ocHogol
NEKMPOAHAMOMULECKO20 cyOcmpama, onpeodensoueo He moavko ycmouuusocms PII, Ho u ycnex kamemeprou abna-
yuu (KA). B cmamve nodpobHo paccmompenvl MONEKYIAPHO-KIemouHble acnekmol hopmuposanusi puoposa JII1 u 603-
MOIHCHBIE MEXAHUBMbL APUMMOLEHHBIX A PeKmos Pudbpo3HOT MKaHU, NPOOEMOHCIPUPOBAHBL CHOCODLL OYEHKU PA3MEPOS
¢ubposa JIII 6 konmexcme npoecrosuposanus s¢p@pexmusnocmu KA y nayuenmos ¢ @I1. Ilpedcmasnenvt cogpementvie
OaHHbBLE O BOZMOINCHOCTSX UCNONB308AHUS YUPKYIUPYIOWUX OUOMAPKePO8 ubpo3a 6 Kawecmse npeouxmopos 6blpaiCeH-
Hocmu ubposa u peyuousos DI nocrne KA.
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The article focuses on the role of left atrial (LA) fibrosis as the basis of the electroanatomic substrate in atrial fibril-
lation (AF), which determines not only the stability of AF but also the success of catheter ablation (CA). In the article the
molecular and cellular aspects of LA fibrosis formation and possible mechanisms of arrhythmogenic effects of fibrotic
tissue are considered in details, the methods of estimation of LA fibrosis size determining the effectiveness of CA in pa-
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OB30PbI

Oubpmusinust npeacepauit (PI) sBnsercs Hanbo-
Jiee paclpOCTPaHEHHOW CEep/IeYHON apuTMHEH U acCoLu-
UPYETCsl C TIOBBIIICHHBIM PUCKOM MHCYJIBTAa U CEPICYHON
HEJIOCTATOYHOCTH, a TaKKe C YBEJIMYCHUEM CMEPTHOCTH.
Yacrora Bctpeuaemoctu DI yBenuuuBaeTcsi ¢ BO3pacToM,
H, 1o onieHkam, k 2050 roxy 4nciio B3poCibIX NAllUEHTOB C
@II Bo3pactet Goee uem B 2 pasza [1].

YcraHoBneHo, 4To (UOPO3 Tpencepanil sABIsSETCS
KIIIOYEBBIM MAaTOT€HETHYECKUM (DAaKTOpOM B pa3BUTHUH U
nporpeccupoBanuu DI [2], sBrsisich TpaiiBepoM I TOA-
nepxanus u nporpeccupoBanus @II [3, 4]. J[lokazano, 4to
s dexruBHOCTb KarerepHoi abnanun (KA) npu ®I1 3aBu-
CHUT OT pa3MepoB (GpHUOpPO3HOrO CyOcTpara B JIEBOM IPEa-
cepauu (JIIT) [5, 6], moaToMy mpobIeMa MPOrHO3UPOBAHHUS
BBIPOKEHHOCTH 3JIEKTPOaHATOMHUYECKOTO cyOcTpara npu
orOope nanyeHToB Ha KA sIBIsieTcs! akTyalIbHOM.

OUBPO3 JIII KAK OCHOBA
SJEKTPOAHATOMMUYECKOI'O CYBCTPATA ®II

®ubpo3 mpencepanii  XapakTepu3yeTcs H30BITOY-
HOW aKTHBanue, npomudepanueid u auddepeHIpoBKoi
(budpoOIacToB - OCHOBHBIM THIIOM KIETOK (huOporeHesa
B MHOKapie, ¢ MOCJIEAYIOMNM N30BITOYHBIM CHHTE30M U
HaKOIUICHHEM OENTKOB BHEKIJIETOYHOro Marpukca (BM), B
ToM uyncie kowtareHa [ u 111 Tuma n pubponekrinaa. BHOBB
00pa3oBaHHbBIC BOJIOKHA COEAMHMTEIBHON TKAaHW 3aMela-
10T TIOBPEX/ICHHbBIE KJIETKH MHOKap/ia, U3MEHss TKaHEBOU
reMOCTa3, COCOOCTBYS N30BITOYHOMY HAKOIIICHUIO OEITKOB
BM. B nanbHeiiem 3T0 NpUBOAUT K HAPYLLIEHUIO apXUTEK-
TYPHOI IEJIOCTHOCTH CEPALIA, TEM CAMBIM CIIOCOOCTBYSI pa3-
BUTHIO PEMOJICITMPOBAHUS IPEACEPANH 1 UX JUCHYHKIIIH.

CoBpeMeHHast ~ JTHOIATONIOTHYECKass  Kiaccupu-
Kanus BBLACTACT ABa BHAa (UOpo3a: PEaKTHBHBIA W
penapatuBHBIA (3amemaromuii). PeakTuBHBIA (huOpo3
XapaKTepU3yeTCsl HAKOIJICHHEM B INPOCTPAHCTBE COCIH-

HopmainpsHasi TKaHb MHOKapJia
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PenapatuBHas ¢pubpo3Has TKaHb

Puc. 1. Tunot pubpoza muoxapouanvHoit mxkanu (Moou-
duuuposano usz Nattel S. [8]): a - HopmanvubLil HyUOK
cepoeuHoll mKanu, cCOCMOAWUIL U3 NPOOOTAbHO PACHO-
JI0MCEHHBIX KAPOUOMUOUUNO8, OKPYIHCEHHBIX NEPUMU-
3UAIbHOI 0007104K0T U3 YudPo3HOIl MKanu; 6 - peax-
MueHbLI (UHMePCMULUATbHBLIL) PUOPO3 yeenuuusaem
Konuuecmeo nepumMu3uaibHoil puopo3noil mxkanu,
OKpYysHcarouieil MoluieuHvle NYYKu; 6 - 3amMeuarouuil
(penapamuenslit) huopos zamewiaem mepmevie Kapouo-
MUOYUMBL U MOXHCEM NPENANCHIE08ANb NPOOOIbHOU
nposooumocmu. Cmpenxu yKkasvleéarom npoooibHy0
npPoBOOUMOCHID.

65

HUTEJIHLHONH TKAaHW KOMIIOHEHTOB KOJUIareHa KaK MEXIy
KJIETKaMH (MHTEPCTUIMAIBHO), TaK M B IIEPUBACKYIISIPHOM
MIPOCTPAHCTBE M MIEPUMHU3HH, YTO IPUBOJIUT K YTOJILECHHIO
BOJIOKHHCTON COETMHUTEIBHON TKAHW BOKPYT MBIIICUHBIX
MIy4YKOB, U30JIUPYs UX ApYr oT apyra (puc. 1). Matepcru-
LUaIbHBIA (HOPO3 BO3HUKAET HA (POHE XPOHUUYECKOTO T10-
BPEXJICHUSI: TIeperpy3Ka JaBjleHueM (KIanaHHble TIOPOKH,
THIIEPTOHNS ), BOCIIAJICHUE cep/ia (MUOKapANT) U MeTabo-
JMYEeCKHe HapylleHus (OKHpEeHue, caxapHbld Tuader), a
Takxke crapenue. VHtepcTunmanbublii Gpudbpo3 crnocodeHn
YCKOPSITH TIPOJIOTIBHYIO MTPOBOMMOCTE B MUOKap/e, 4To, B
CBOIO Ouepe/lb, aCCOLMUPYETCsl ¢ BOBHUKHOBEHUEM OoJiee
ycroiunssix ¢popm DIT [7].

PenapatuBHBI WK 3aMeniaronmi Guopo3 3amycka-
eTcs TI0CIIe HEKPOo3a U aronTo3a KapIMOMHOIIUTOB, IPe00-
pasyst HEKpOTHYECKHE Y4acTKW MHUOKapaa B (uOpo3HyIO
pPYOLIOBYIO TKaHb, NPEUMYIIECTBEHHO C TpeoliagaHueM
koiareHa | tuna (puc. 1). Boznukmme 30HbI hubposza
NIPEPBIBAIOT TPOIOJIbHBIC ITyYKH, CO3/1aBasi YeTKHe Oapbe-
PBI IPOJOJILHOM MPOBOAMMOCTH, TOPa3lo CHIbHEE Hapy-
IAIOT AEKTPHUYECKYIO IIPOBOANMOCTD U UMEIOT OoJiee He-
00paTuMBblil Xapakrep, 4eM peakTUBHbIH (HUOPO3.

B 3aBuCHMMOCTH OT CTPYKTYphI, pa3Mepa W pacrpe-
nenenuss (GpuOpPO3HONW TKaHU TUCTOJIOTMYECKH BBIICISIOT
crenyromue Tunbl (UOpo3a: MHTEPCTUIMANIBHBINA, B BHC
yTONIEeHNs U paciuperns BM; KOMIIAKTHBIN, COCTOSIIHIA
13 IUIOTHBIX YYacTKOB KoJulareHa; qudQy3Hblid, XapakTepu-
3YIOIINICS CMEIIAHHBIMH YYaCTKaMH MUOKapIUaJIbHBIX U
KOJIIATCHOBBIX BOJIOKOH; TISATHUCTBIN C HAJIMYUEM yYaCTKOB
KOJIIATCHOBBIX MYYKOB U JUTMHHBIX KOJIJIATGHOBBIX HUTEH.

B onHOM mpencepamy MOTYT COCYIIECTBOBAarh pas-
JUYHBIC TATTEPHbI W THUOBI (GuUOpO3a, a pacnpeescHue
(1OpO3HOI TKaHU BJIMSIET Ha JIEKTPHYECKUE MPOLECCH B
MHOKapJe npencepauit (puc. 2). Hanpumep, yuactku ¢du-
Opo3a, pa3aessore MBIIIEYHbIE TyYKH MHOKap/a ApyT OT
JIpyra, IpersiTCTBYsl HOPMaJIbHON MPOBOANMOCTH, CIIOCO0-
CTBYIOT MOBTOPHOMY BXOJy MMIIyJIbCa M3-3a 3aME/JICHHOW
WM «3Ur3aroo0paszHoii» MpOBOJMMOCTH, a TaKkke (HOpMU-
PYIOT OJIOKH OTHOHAIPABICHHOM MPOBOAMMOCTH. [1oBBIIIIe-
HHE KondecTBa (pUOPOOIACTOB M3MEHSIET TaKUE CBOMCTBA
Kap/IMOMHOIIUTOB, KaK MPOBOANMOCTb, MOTEHIIMAJ MOKOS,
peToNSpU3aLUi0 U BO30YIMMOCTh 332 CUET BHOBbH 00pa3o-
BaHHBIX T'E€TEPOLEILTIONSPHBIX coennHeHni. Kpome Toro,
(uOpOoOIaCTEI MOTYT OKa3blBaTh NPOAPUTMUYECKOE JICH-
CTBHE Ha KapJIMOMHUOLIUTHI «HA PACCTOSIHUM, TIOCPEACTBOM
CEeKpELUH MapaKpUHHBIX (PaKTOPOB, YTO IPHUBOANT K 3aMe/I-
JICHUIO TIPOBOJIMMOCTH U U3MCHEHHIO pedpakTepHOCTH [9].

DneKTpoPU3NOIOTMIECKUMHU  TIPEIIIOCHUTKAMH  BO3-
HukHOBeHUsT @I sBiIsArOTCS MEXaHWU3MbI aHOMAJBLHOTO
(OpMHpPOBaHMS UMITYJIbCA, TAKHE KAK aBTOMATHU3M WJIH TPH-
ITepHasi aKTUBHOCTb, BO3HMKAIOIINE 32 CUET CIIOHTAHHOU
JIMaCTOJINYECKON JIETIONSpU3aluy Ha ()OHE CBEPXIIOPOrOBO-
ro BXojsiero Toka noHoB Na“u Ca?* B 4 a3y morenimana
nevicteust (I1]]), ykopouenust neprosa pehpakrepHOCTH 3a
cueT M30BbITOYHOTO BhIxoz1a HoHOB K. TpHrrepbl, BO3HHKar0-
IIME B MPEACEPIUSIX, B YCThSIX JICTOUHBIX BEH, CTAaHOBSTCS
XaOTHYHBIMH T10 MEPE CTOJIKHOBEHMSI C Y4acTKaMHU C pas-
JIMYHOU CKOPOCTBIO TPOBEACHHS U TIEPUOIOM pedpakTep-
HOCTH U (DOPMUPYIOT OJJMH WK O0JIee MaKpOCKOITMYECKUX
KPYTOB re-entry B OJHOM WJIM 000MX TPEICEPANSIX, IPUBOJIS
k BozHukHOBeHHI0 DII. B xozme sToro mporecca y KIeToK
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MHOKap/a npoucxoaut ykopouenue I1/] u neprona pedpax-
TEPHOCTH, BCIICACTBHUE CHIDKEHHS, JICTIOISPU3YIOIIETO TOKa
nonoB Ca?* yepe3 KaHasbI L-THITa M MOBBIIICHHS PEMONSAPH-
3yromiero Toka nonos K'. Uem nonbiue npencepaue Haxo-
JIUTCSI B COCTOSIHUM (PHOPHIUTSLINK, TEM BBIpQ)KCHHEE B HEM
TIPOLIECCHI IEKTPUUECKOTO PEMOJICITUPOBAHUSI, CIIOCOOHbIE
nojiepxkuBarb OI1.

CortacHO MOJEJIM CITUPANIBHBIX BOJH HIIM POTOPOB,
BOJIHA re-entry MMEeT CXOJICTBO CO CIHpaliblo, KOTOpas
MIPOJIOIDKHUTENILHO U OBICTPO BPAIIAeTCsl BOKPYT LIEHTPaIb-
HOTO s/Ipa. YCTOHUMBOCTH 3TOr0 MEXaHH3Ma OOBSICHSETCS
BBICOKOW KJIETOYHOW BO30YIMMOCTBIO U KOPOTKUM IIEPHO-
JIOM TIpe/iCepAHON pedpakTepHOCTH. bbuIo ycTaHOBIECHO,
YTO 0COOEHHOCTH pa3BuUTHs U ycToiunBocTh DIT 3aBucsT
OT CTPYKTYPBIL, pa3Mepa u pacrpeseneHus Guopo3Hoit TKa-
Hu. Hanpumep, koMakTHbIN TUI (HOpO3a MEHEE apUTMO-
T'€HEH, B CPaBHEHHH C IpyruMu popmamu ¢pudposa, 1 crio-
COOCTBYET OpraHW30BaHHOMY BpAIICHUIO (TPENETaHHIO)
HMITYJIbCOB BOKpPYT oOiacTu pudpo3a u3-3a OJHOHAIpaB-
JIeHHOW Onokajpl BXoza 1o tuny re-entry [10]. Juddys-
HBIH GuOpo3 cnocoberByet nopaepskannto OIT nz-3a cHu-
YKEHUsI CKOPOCTH MPOBEICHUS 1O MTPEACEPANSIM, IIPUBOJIS K
00pa30BaHMIO CITUPATBHBIX BOJIH [11].

J.M. De Bakker n coaBT. ycTaHOBWIIM, YTO TISITHUC-
ThIH (pUOPO3 apUTMOTEHEH M3-3a Pa3BUTHS 3UT3aroodpas-
HOMW DJIEKTPUYECKON MPOBOJMMOCTH MEXy Pa3iIHuHBIMU
My4YKam# ¥ ATUHHBIMU Tshkamu [12]. UaTepcTuninaabHbi
¢ubpo3 HapyIlIaeT MONMEPEYHYI MPOBOTUMOCTh IMyTEM
pasJesieHns MyYKoB MUOKap/ia, U MPU 3TOM HE BIMSET Ha
MIPOJOJIEHYIO TIPOBOAMMOCTh. VIMEHHO Takoe pacrosoxe-
HUE TOJICTHIX MHTEPCTUIIMAIBHBIX HUTEH KOJUIareHa TeCHO
CBSI3aHO C MEPCUCTHPYIOILIEH 1 Oosiee yCTOWYMBBIMU (Op-
mamu OIT [7, 13].

3HaYUTENBHBIA BKJIa] B TOHUMAHUE MaTOQHU3HOIOTHI
B3aMMOCBsI3H (hPHOPO3a NpEACEePMil N apUTMOreHe3a BHECIN
S.P.Krul u coasr. [14]. OHU B CBOEM HCCIICIOBAHUH YKa3aJIH
Ha 3HAYUMOCTh Ka4ecCTBa, a He KojndecTBa (PHOPO3HON TKa-
HH, B IIaTOreHe3e ()OpMUPOBAHMS apUTMOTEHHOTO CyOcTpara
TI0 THITY re-entry, obecreunsaoriero noepxanue OI1.

B.J.Hansen u coaBT. npoBenu OTHOBPEMEHHOE KapTH-
POBaHHME yYaCTKOB CYOdHIOKapMaIbHOM 1 CyOaNTHKapIHaib-
HOI aKTHBAIMH MPEJICEPAH, C MOCIEIYIOIUM COIIOCTaBIIe-
HHEM 3THX HaTTEPHOB C MOJIENIBIO MPEJICEP/A, MOIyYeHHOM
C TOMOIIBI0 MarHWTHO-pe3oHaHcHOH Tomorpaduu (MPT).
HccenenoBareny nonrepauim, 4to GrOpo3 HapylaeT CTPyK-
TypY MHUOKap/a, Co3/1aBasi Iperpapl MpoA0IbHOM U Ioriepey-
HO IPOBOZIMMOCTH, CO3/1aBasi aHATOMHYECKHUIT cyOcTpar st
nomneprxkanus OI1 [15]. Takum 06pa3om, K HACTOSIIIEMY Bpe-
MeHH C(OPMUPOBAHO MOHUMaHUe poiu Gpudpo3a B KauecTse
nojiiepuBaromiero cyocrpara OI1.

KJIETOYHBIE U ITAPAKPUHHBIE
MEXAHUW3MbI ®OPMUPOBAHUA ®PUBPO3A

['mbenb KapIUOMHUOLIMTOB YAacTO SBISETCS Hadallb-
HBIM COOBITHEM, OTBETCTBEHHBIM 32 aKTHBAIHIO (PUOpPOTH-
YeCKHUX MPOLECCOB B MUOKaple. B npyrux ciydasx moBpe-
XKIAIOIINE CTUMYJbI (Takde Kak Ieperpyska JaBlICHUEM
WM BOCIIAJICHUE MHOKAp/a) MOT'YT aKTUBHPOBATh NPOpH-
OpoTHYECKHE ITyTH IIPH OTCYTCTBUH THOEITH KIETOK. B (u-
OpO3HOM PEMOJICITMPOBAHNY CEPILIA YYACTBYIOT HECKOJIBKO
THIIOB KJIETOK; OJJHAKO IPH BCEX COCTOSHUSX, CBS3aHHBIX

REVIEWS

¢ (hubpo3oM cepira, KIHUYCBBIM KICTOYHBIM COOBITHEM
sBisieTcst TpaHcandepeHposka (hudpodIacToB B ce-
KPETOPHBIE M COKPATHTEJIbHBIE KIIETKH, HA3bIBAEMbIE MHO-
¢dubpodmacramu.

MuodubpobnacTsl, BOZHUKAOLIKE 13 GUOpoOIacTOB
U IPYTHX SMHUTEITUOIMTOB IIyTEM SIHUTEINATbHO-ME3EHX -
MaJIHOTO MePex0/ia, MMEIOT BBICOKYIO YyBCTBUTEIBHOCTh
K Ipo()MOPOTreHHBIM ¥ IPOBOCIIATUTEIBLHBIM MEHaTOpaM,
U CIIOCOOHBI K CEKPELUH CHEeNHAIM3UPOBAHHBIX OEJIKOB
BM: pubponekruna, nepuoctuna, koyurareuos I u 111 tuna
(laHHBIE THITBI SIBIISIOTCS XapaKTEPHBIMU UCKITIOUMTEIBEHO
Juist hpudposa cepana). JJonomHuTeIbHO MHOGUOPOOIACTHI
001aat0T COKPATUTEIbHOM aKTUBHOCTBIO M3-3a HAJTUYNUS B
COCTaBe MIAJKOMBIIIEUHOTO akTHHA o (0-SMA) 1 MexaHu-
YeCKH BO3ACHCTBYIOT Ha MEXKKJIETOYHOE BELIECTRO.

MouHouuTsl, Makpoard U Ty4HbIE KJIETKH CIIOCO0-
HBI TIPOIYLMPOBaTh M CEKPETHUPOBATH OOJBIIOE KOJIUYEC-
TBO IPOBOCTIAJIUTEIILHBIX MEANATOPOB, TaKHX KaK IUTO-
kunbl (naTepnerikuH-1 [IL-1B], dakrop Hekposa omyxonn
[TNF-o] u unrepneiikun-6 [IL-6]) u npodubporryeckue
(aktopsl pocta - Tpanchopmupyromuii (pakrtop pocra 3
(TGF-B), dakrop pocra tpombouuro (PDGF) u dakrop
pocta ¢pudpoodnactos (FGF), Tem camMbiM ydacTBysi B BOCIa-
JIMTETIHHON M perapaTiBHOM PeakUy 10CIe MOBPEKACHHS
muokap/a (puc. 3). IToBbleHHbIE YPOBHH XUMa3bl, TPUII-
Ta3bl, TUCTAMMHA, TTOJYYCHHBIE U3 TY4YHBIX KJIETOK, TaKXKe
CTUMYAMpPYIOT Tponudepamio GuOpodIacToB M CHHTE3
KOJUIareHa, yCWJIMBAIOT CHHTE3 (pakTopa pocTa COEIMHU-
tenbHOl TKauu (CTGF). Makpodaru B Gonbiom konuue-
CTBE MPOIYLUPYIOT PEHUH U aHTMOTEH3MHIIPEBPAIIAIOIIIN
(epMeHT - MOJIEKYIIbI, CIIOCOOCTBYIOIIME BBIpAOOTKE aH-
ruorensuna Il (ATII). Ormeyeno, yro y nanuentoB ¢ OI1
OTMEYaeTcsl TMOBBINICHHAss WH(UIBTpanms Makpodaramu
YIIIKa JIEBOTO NPEJICEPANS B CPABHEHHH C MAIMEHTAMH C CH-
HycoBbIM puT™MoM [16]. B nccnenosannu C.H.Liao n coasr.
MOKa3aHo, YTO HAKOIUICHUE TYYHBIX KJICTOK B MPEJCEPANIX
MIAaTOreHETUYECKH CBS3aHO ¢ (PMOPO30M Hpejcepanii uepes
akcrpeccuro pakropa pocra PDGF-A u noBbIIiaeT BOCIpH-
UMYHUBOCTH Muokapaa k OIT [17].

T-knerku, pacrnonararommecs: B MUOKap/ie, BBIIOTHS-
10T pa3nu4Hble QyHKIWU: K npumepy, Thl u CD8+-knerkn
00naaT aHTUGUOPOTHUECKUMH (DYHKIMSAMH, MTOCKOJIBKY
OHH BBICBOOOXK/IAIOT MEINATOPBI, THTHOUPYIOIINE IeHCTBIE
npodudpormueckoro TGF-B (puc. 3). IlutoTokcuueckue
T-knetku, Th2 nposBIsFOT 3HAYUTETBHYFO TPOPHOpOTHYICC-
KyI0 aKTUBHOCTb IyTeM cekperu 1L-4 u IL-13 - monexym,
KOTOpBIE HANpsIMYI0 CTUMYJIUPYIOT CEKPELHIO KoJulareHa,
6o mytem axtuBaiu TFG-f. DHpoTenuanbHble KIETKA
MOT'YT IMpEeTepIieBaTh YHI0TENINAIBHBIA MEPEXo B ME3eH-
XHMMaJIbHBIH, HEMOCPEICTBEHHO CIIOCOOCTBYS PACIIMPEHHIO
myna GpuopobiaacToB B (UOPO3UPOBAHHOM CEPIIIIE, UTO Upe-
BaTO BO3HMKHOBEHHEM NEPHUBACKYIISIpHOTO (hrubdpo3a.

Psin vccnegoBaHmii CBUIETENTLCTBYET O TOM, YTO B YC-
JIOBHSIX CTpecCca )KU3HECIOCOOHBIE KapIMOMUOIIUTHI TAKKE
MOT'YT CIIOCOOCTBOBATH Pa3BUTHIO HHTEPCTUIMAIBHOTO (DU-
Opo3za myTeM aKTHBAIlMM MHTEPCTHIHMAIBHBIX (rOpobdIac-
TOB: TIPH 9TOM OIHUM U3 PAaHHUX CHT'HAJIOB, aKTHBUPYIOIINX
peakiuu GpudpoOacToB mocie MOBPEKACHHS cepAaLa, MO-
JKeT OBbITh BRICBOOOXKICHHE aJICHO3UHTpU(Ochara.

Cpean pasnuuHblX (DaKTOPOB poOCTa JIy4lle BCETO
n3ydyensl TGFP, FGF, PDGF. Brisicnenue ux poiu u co-

JOURNAL OF ARRHYTHMOLOGY, Ne 3 (117), 2024



OB30PbI

Ty TCTBYIOLIMX OMOMapKepOB, BOBJICUECHHBIX B CUTHAJILHbIC
ITyTH, SIBJISICTCS] B)KHOW ILIENBIO 110 BBISBICHHIO MEXaHH3-
MOB, BBI3BIBAIOIINX (PHOPO3 cepra.

TGF-B sBisiercst KitoueBBIM perynsatopoM Gpudpos-
Horo mpouecca. TGF-f oOHapyxkeH B Tpex wuzopopmax
(TGF-B1,2 u 3), komupyembIX TPeMsl pa3InuHbIMH F'€HAMH.
Haubonenmit nnrepec npeacrasinsier TGF-B81 - nposoc-
MAJIMTEIbHBIA [UTOKHH, KOTOPBIH WIPAeT LEHTPAIbHYIO
poub B ipeBpatienun pudpodiacToB B MHOGUOpOOIACTHI.
TGF-B1 uraynupyer skcnpeccuio MapkepoB MHOGHOpO-
6iacToB M mnpopudpoTndecknx (HakTopoB pocra (Takux
kak CTGF, FGF). bonee toro, TGF-B1 perynupyer pe-
MozennpoBanue BM, crocoOcTByst nucOanaHcy MexIy
npodudpoTryeckuMu U GuOpoTHYECKUMHU (hepMEHTaMU
MarpuKcHbIX MertamonporenHaz (MMP/TIMP). Veune-
Hue 3pdexra TGF-f Bo3HuKaeT npu BHICBOOOKICHUH aK-
TUBHBIX (hopM kucinopoaa (ROS) o Tumny nojaoxutenbHON
obpatHo#i cBsi3u [19].

[TpoBocnanuTeNbHbIe IMTOKUHBI, TAKHE KaK (aKTop
Hekpo3sa onyxonu o (TNF-a, IL-18 u IL-6) nelictBytoT Ha
(bubpoOIaCTHI Cep/IIia, YCHIUBas BRIPAOOTKY ITPOBOCIIAIIH-
TEJIBHBIX IINTOKUHOB M KOCBEHHO CITIOCOOCTBYIOT HAKOILIE-
nuto BM, perymupyst Beipabotky CTGF. MnTepneiikun-33
(IL-33), mpencraBuresb ceMelcTBa HHTEPICHKUHOB- 1, pe-
anusyet cBou 3¢ dekTsl uepe3 peuentopsl IL-1R4 (ST2).
1L-33 BBICBOOOXKIACTCSI U3 MIOBPEKICHHBIX KJICTOK Cepa
U CBSI3BIBAETCS C TpaHcMeMOpaHHBIM peurentopom ST2L,

a

= I

Puc. 2. Peanuzayus npoapummozennvix gghexmos gruoposnoii
mkKkanu (adanmupogano u3z cmamou Xintarakou A. [9]), z0e a - ne-
UMEHEHNAsA CePOeUan MKAHb C HOPMATILHBIM PACHPOCMPAHEHUEM
6071106020 (hponma; 6 - 3amednennoe pacnpocmpanenue NoOnepPeuHozo
6071H06020 (hPOHMA U3-30 UHMEPCIMUUUATLHBIX KOAZEHOBLIX HUMEI,
KOmopble Hapyuiaon MexcKi1enouHble céa3u MUOUUMO6; 6 - 3amedile-
HUe 3U23a2000pa3noll NPOBOOUMOCHIU U 010KAOA OOHOHANDPAGTEHHOU
nP0BOOUMOCHU U3-3G (NAMHUCIBIXY PUOPO3HBIX OAPLEPOS; 2 - hu-
0po3, cnOCOOCMBYIOUUTI MEXAHUSMY Fe-entry; O - 2eMepoYeIIoNAPHbIE
uieneevle COCOUHEHUA MeXHCOY MUOPUOpodIacmamu u Kapouomuoyu-
mamu, Ymo nPueoOUmM K NOGLIUIEHUI0 AGIMOMAMUIMA; € - NAPAKPUH-

Hoe Oelicmeue uodpoonacmos / muoguopoonacmos.
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npeioTBpalias rudeb KapAnOMHOIMTOB. B oTBeT Ha mo-
BpexeHne (uOpobnacTel cepila M KapIUOMHOLUTH B
OOJIBIIIOM KOJIMUYECTBE MPOAYLUPYIOT pacTBOPUMYIO (Bop-
My penenrtopa IL-33, nazsannyro sST2. Ilpu nosbieHnu
ypoBHs sST2, BcieacTBUE NPENATCTBHS MEepeaade CUrHa-
JoB uepe3 cuctemy penentopos 1L-33/ST2L, ocnabesa-
10T KapauorporekTopHble dddextsr 1L-33 u ycunupaercs
npopuOPOTHYECKUI OTBET.

PeHMH-aHTHOTEH3NH-aJIbJOCTEPOHOBAs CUCTEMA, Ka-
TEXOJIAMUHBI, SHAOTCIHH-1 CTUMYIHPYIOT GUOpPo3 pasHo-
00pa3HbIME crioco0amu, Kak cBs3anHbIMU ¢ TGF-f, Tak u
He3aBHCUMBIMH OT Hero. [Ipu kiraccuyeckoM myTH peBpa-
IIEHHUs] aHTMOTEH3MHOT'€Ha B aHTHMOTEH3WH | ¢ momoribsio
peHMHa, cienyeT AanbpHeimee npespameHue B ATII ¢
MIOMOIIIBIO0 aHTHOTEH3MH-TIPEBpalIaoniero GepMenTa min
xumMasbl. ATII uepe3 peuentop 1-ro Tuna ycunmsaer ce-
KPELUIO MPOoBOCHANUTENbHBIX UTOKUHOB (IL-6, TNFa),
CBOOOTHOPAMKAIBHOE OKHCIICHHE, CHOCOOCTBYET MpO-
mudeparyu GuOPOOIACTOB M MX KOJUIATCHCHHTETHYCCKOM
aKTMBHOCTH nocpeactBoM AT 1-penientop3aBUCHMBIX B3a-
nmozeicTuid, 3a cuer npopykunu TGF-B, PDGF. Anbno-
CTEPOH TAK)KE YBEIMYMBACT CUHTE3 NPOBOCHAIUTEIBHBIX,
MPOOKCUAAHTHBIX MoJiekyit, TGF-p.

AxtuBHbIe (hopmbl kuciopona (ROS) yuactByior B
npodudpoTrueckoit nuddepeHnuposke GuopoOIacCTOB B
MUO(DUOPOOITACTBI, pETryIHPYsl CHHTE3 KOJJIareHa U aKTHB-
HOCTh MaTpUKCHOW MetayutonporenHassl (MMPs) - oc-
HOBHBIX (hepmenToB nerpananun BM. IToBbI-
IICHHBIH OKHCIMTENBHBIA CTPECC aKTUBHPYET
MMPs u cHuwxaeT cuHTE3 (GUOPHILIIPHOTO
KoJutareHa B (puOpobnacrax cepaua [8].

dubpobIacTel, KOTOPHIE OBUTH aKTHUBH-
poBanbl anruoreHsuHom-1I, PDGF, TGF-f u
CTGF, camu CHHTE3UPYIOT ¥ BBHICBOOOXKIAIOT
npoduOpoTHYECKHE MeIUaToOphl, TaKHe Kak
PDGF, TGF-f, caMmoCTOSITeBHO MOJICPKUBAsT
n noreHumpys ¢uodpornyeckuii npouecc. B
3TOM Mpolecce Tpuajaa, ocHoBanHas Ha ATII/
TGFB/CTGF, ycunuaer akruBaumio ¢pudpo-
6mactoB cepaua [20].

[pencrapnsiercsi, 4to (yHIAMEHTAIb-
HBIE KCCIIC/IOBAaHMs, HAIlPaBICHHbIE Ha M3Y-
YeHHE MaroreHe3a QopmupoBaHus (Guodposa
npesicepAnii, MOTYT IOMOYb B pa3paboTKe HO-
BBIX JMarHOCTHYECKHUX ITOAXOIO0B M TEpaIeB-
TUYECKHUX MHUIIeHeH y nanueHToB ¢ OII.

CIOCOBbI OLIEHKHA
BBIPAXKEHHOCTH ®UBPO3A
NPEJICEPIUM

MaruuTHO-pe30HaHCHass ToMorpadus ¢
OTCPOYEHHBIM KOHTPACTUPOBAHHEM TaIO0JIH-
HUEM SBIISICTCS TPHU3HAHHBIM METOAOM O0B-
€MHOTO aHaJIM3a ¥ BU3YalH3aluy A OLEHKN
pemopnenupoBanus JIII u no3Bonsier uaeHTH-
(UIIpoBaTh M KONWYECTBEHHO OIICHUTH (H-
O0po3 mpexncepnuii. KoHTpacTHOE ycuiieHHE
MIPOMCXOANT W3-3a 3aMEUICHHOTO BBHIMBIBAHHS
TaJIONIMHAS U3 TTOBPEXKICHHBIX TKaHEH ¢ Hapy-
IIEHUEM CTPYKTYpBI, B OTIIMYHE OT HOPMallb-
HOU TKaHM Ipencepauil.
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K mHactosimemy BpeMeHH pa3paboTaH MPOTOKOI
MPT nans Busyanusarmu ¢Gudposa JII1. B ucciaenoanuu
DECAAF wucnonb30Bajioch MPOrpaMMHOE OOECIICUCHUE
Ui 00paboTku W aHanmu3a usoOpaxenuit Corview, pas-
paboTaHHOE M 3allaTEeHTOBAHHOE B YHUBEPCHUTETE IITaTa
UTAH [6]. JJanHoe mporpamMMHOE OOECIIEYEHUE TO3BO-
JISIeT TIPOU3BECTHU TIOJHBIM MPOLECC CerMEHTAIlMN CTEeHKH
JIIT, npentuduxanuio Guopo3a 1 IKCIOPT OKOHYATEITBHBIX
3D mogeneil, Bpy4HYIO OTCJEKHBas IMyJl KPOBU B JIErOu-
HBIX BEHaX B Kaxk/10M cpese oobema MPT, a Takike onpene-
JISIs HAOKapIUalibHbIe U AIUKapAnalIbHbIe TpaHuLbl. J{s
olLleHKH (pHOpO3a aNrOPUTM aBTOMATHYECKH BBIOMPAET I10-
pOTH MHTEHCHUBHOCTH, TIpeJylarasi pacrpeaeieHue HHTEH-
cuBHocTH 110 ["ayccy must puOposHoii TkaHu (YCHIICHHBIE
BOKCEJIM) W 3JJ0POBOT0 MHOKapna. TUIMHMYHOE MOpOroBoe
3HAa4YE€HHUE HaXOAUTCA B Auanas3oHe oT 2 10 4 SD.

s TpexmepHoii Bu3yanusanuu ¢puodposa JIIT yarre
HCIIOJIB3YIOT [[BETOBYIO KOJIUPOBKY, B KOTOPOH CHHUM IIBE-
TOM HW300pa’keHa 3/10pOBasi TKaHb, 3€JEHBIM W HKEITHIM
[IBETOM - TKaHb, HACHIIICHHAs KOHTpacToM (T.c. pudpos-
Hast) (puc. 5). I'pynma N.F.Marrouche ¢ coaBr. nmpeaioxu-
na knaccupukannio UTAH j1st KoMyecTBEHHOTO aHaIu3a
¢ubpo3a mo cragusM, OCHOBAaHHYIO HA YBEJIHMYCHUHU CO-
nepkanust pudposa B crenke JIIT B mpouenrax oT obuiei
mnomaau crenku JIIT: cragus 1 onpenensercsa kak <10%,
cragus 11 - or 10 mo 20%, craams III - ot 20 mo 30% u
cragus IV - >30% [6]. bbuto mokaszaHo, 4TO CTajaus Ts-
xectu ¢ubposa JIIT koppenupyer ¢ pe3yabraraMmu Kare-
TepHOi abmanmu ®II, HezaBUCHMO OT HaIWUUs IPYTrUX
COIyTCTBYIOIIMX 3a00neBanuil wiu xapakrepa OIT [21].

TpexmepHOE  3IEKTPOAHATOMHYECKOE KapTHPOBa-
nue (DAK), BKiouaroliee akTHBAIIMOHHOE U OUITOJSIPHOE
(BOJNIBTaXKHOE) KapTUPOBAHHUE, TTO3BOJISIET OLIEHUTh, TOMUMO
AQHATOMHHU, HEOJHOPOIHOCTH  SJIEKTPOPHU3NOIOTHIECKUX
CBOMCTB MHOKap/ia MpeACep/inii, UMEIOIUX OTHOIICHHE K
ApUTMHH, T.€. OOHAPYKUTh aPUTMOTCHHBIN JIEKTPOAHATO-
MHUUecKuii cyOcTpar. bumnonspHoe KapTHpoBaHHE aKTHB-
HO HCIIOJNB3YeTCsl ISl OMPEAENEHHs] HHU3KOBOJIBTAXKHBIX
308 (HB3) u pyOIOBBIX 30H Kak CyppOraTHBIX MapKEpOB
¢uodpoza npeacepaunii npu DII [22]. Ormeueno, yro HB3
acCOLMUPYIOTCs ¢ (PparMEHTHPOBAHHOM Mepenadeii dek-
TPUYECKOTO UMITYJIbCa M 3aMEUICHHOH HPOBOAMMOCTBIO,
YTO MOXKET CIOCOOCTBOBATH (POPMHUPOBAHHIO MEXaHHU3Ma I'e-
entry. YCOBEpIICHCTBOBAaHUE KapTUPOBAHUS C IMOSBICHUEM
MHOTOIOJIIOCHBIX KapTHPYIOIIMX 3JIEKTPOIOB M JOIOIHH-
TEJIBHBIX MOJYJIEH B CHCTEMax HaBUTAIMH CIIOCOOCTBOBAJIO
OoJiee MMPOKOMY ITPUMEHEHHIO JAHHOTO METO/Ia.

R.S.Oakes u coasr. BesiBuim, uto HB3, 3apeructpu-
posanubie mipu ounonspaom DAK JIII, TecHO KOppeaupy-
10T ¢ 00JIacTsIMH, 3aJIeP)KUBAIOLIMMHU KOHTPACT B TPOLEC-
ce nposeaeHuss MPT, u crenensio Tskectu ¢Gudposa JIIT
(puc. 4) [23]. L.C.Malcolme-Lawes u coaBT. pu cpaBHE-
Huu pesynsratoB MPT ¢ nanasmmu DAK y 50 manuenrtos
¢ @I, Takxe 0OHApPY KNI ACCOLMALNIO MEKIY 30HAMHU C
MOBBIIIIEHHBIM HaKorieHueM rajgonunaus 1 HB3 B JIIT [24].

B OonpmiMHCTBE COBPEMEHHBIX HCCIIEHAOBAHUMA 00-
JIACTH CO CHWYKCHHBIMU BOJIBT&KHBIMHU XapaKTEpHCTH-
KaMH HUCIIOJIb3YIOTCS B Ka4eCTBE CYppOraTHOrO Mapkepa
apuT™MoreHHoro ¢uoposnoro cybcrpara ®II [6, 21, 25,
27]. A.Verma u coaBt. npu uccienopanuu 700 maiueHToB
YCTAHOBHJIM, YTO HAJIIMYUE OOLIMPHBIX PYOLIOBBIX 30H, pe-
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THCTpUpYyeMbIX B mporecce DAK B Bujie oTcyTCTBHS Ha-
NPsDKEHHUS WIK aMIDTMTYAb6l OunonspHoro curnana <0,05
MB, 1 001acT HU3KOTO HANpPSHKEHUS C aMIUTUTY/IOW CHT-
Hana <0,5 MB, sBisAIOTCS HE3aBUCUMBIMU MPEAUKTOPAMHU
peuuauBa OIT nocne nposenennoit KA [26].

Z.Liu ¥ coaBT. OOHAPYKWIIM, YTO OOJiee BBICOKUI
ypoBeHb obmel miomann HB3 B % ot mnomanu JIIT siB-
JISIETCSl OCHOBHBIM (DaKTOPOM PHCKA Pa3BUTHUS JUTUTEIBHO-
nepcuctupytomeid @II, u ykassiBaet Ha cBa3p HB3 ¢ co-
xpaHeHueM u noxaep:xkanuem PII [27]. Pacnpenenenue
HB3 pasnuuanocs Ha pasHbix cragusx OII, ¢ npeumye-
CTBEHHOM JTOKaJIM3aluei 1o nepeHel CTeHKE Mpy MapoK-
cuzmanbHOi DI, ¢ mampHEHIIMM pacnpocTpaHEHUEM Ha
neperopoaxy npu nepcucrupyromeid @I u nepexogom Ha
3aHI010 cTeHKY U qHO JIIT npu mumnTensHO-nepcucTupyto-
el u mocrossHHO# hopmax @I, 4To MOKET UMETh 3Haue-
Hue npu nposeneHnu KA [27].

DOHIIOMHOKapAnaibHasi OMOIICHS MUOKap/a SBISETCS
HanboJsee JOCTOBEPHBIM METOJIOM BBISIBIICHUS ¥ YTOUHEHHSI
crenenu ¢udposa JIII, HO, yunThIBask MHBA3MBHBIA Xapak-
Tep, COMPSHKEHHOCTD C BBICOKMM PUCKOM Pa3BHUTHS OCIIOXK-
HEHWH, TaHHBIH METOJ JUarHOCTHKU B PYTHHHOM NpaKTH-
ke He mpumensiercs. B pamkax uccrnenosanuii HEAL-AF
nu HEAL-AF2 Y.Takahashi u coaBT. oOHapyXwnu CBS3b
CTPYKTYPHOTO PEMOJICIIMPOBAHUSI IIPEICEPIUiA, BBISIBIICHHO-
'O TUCTOJIOTMYECKH HA OCHOBaHUH OMOIICUH TIPEACEPAi, 1
nammunst HB3, obnapyxennsix npu DAK [28]. Takue ru-
cTojoruyeckre (akTopsl Kak AUGQY3HBIA HHTEPCTHIIU-
anpHBI (puOpo3 Oe3 mpu3HakoB 3ameraromiero (Ghuodposa,
YBEJIMYEHNE MEXKKJIETOYHOTO MPOCTPAHCTBA, MOTEPsT MHO-
(buOpHILT, OBIIM 3HAYMMO CBSI3aHBI CO CHIPKEHHEM JIEKTPO-
AQHATOMMYECKUX XapaKTEePUCTHK (CHIDKEHHE HANpSDKEHUS,
(pakuMOHMPOBAaHWE CHTHANA, 3aME/UICHHE ITPOBOIMMO-
cTn). JIOMOJIHUTENIBHO OBIIO YCTaHOBIICHO, YTO MPOLEHTHOE
yBennuenne ¢uodposza JIII, yBemuyeHHe MEXKIETOYHOTO
MPOCTPAHCTBA U CHIDKEHHE IUIOTHOCTH SIEP KapIHOMHO-
IUTOB OBUTH OoOJiee BBHIPAKEHHBIMHU MPU MEPCUCTUPYIOIIEH
¢dopme DI, B cpaBHeHNH ¢ apokcu3manbHou [28]. Takum
00pa3oM, MHCTPYMEHTAJIbHBIC BU3YaJIN3UPYIOIIHE METOJIbI
001aar0T OOBIION TUATHOCTHYECKON [IEHHOCTDIO, HO SIB-
JISIFOTCS MTHBAa3WBHBIMH, TPYAOEMKUMU U CIIOXKHO BOCIIPOM3-
BOJIMMBIMH, B CBSI3H C YEM ITOMCK OoJiee TOCTYITHBIX MapKe-
poB (ubpo3a npeacepanii ABISIETCS BAXKHOM 3a1a4ei.

OIlEHKA PABMEPOB 30HbI ®UUBPO3A B
MNPOIrHO3UPOBAHUU PELIUIUBOB ITOCJIE KA

Bruto pa3paboTaHo HECKOIBKO MOJIENeH [T TIPOTHO-
3upoBaHUs 3(P(HEKTUBHOCTH KaTeTepHOW abiamny y mmaii-
eHToB ¢ ®II. B npocneKTUBHOM MHOTOLEHTPOM HCCIIEN0-
Bauun J.Kosiuk u coaBT. pa3paboTanu MpOrHOCTHYECKYIO
Mozens DR-FLASH, BKITIO4aromIyo cieayoniie GakTopsl
permmuBa PIT mocnme KA: caxapHbrii nuaber, modedHas
nmuchyHKIw, nepcuctupyromas Gopma DI1, muamerp JITT
>45 MM, BO3pacT >65 JIeT, )KEHCKUW 10J, apTepralibHas
rureprensus. Mogens DR-FLASH Ttaxoke addextuBHO
npezicKa3biBasia Hannure 30H Guodposa JIIT: ¢ kaxapM Ha-
OpaHHBIM 0aIJIOM BEPOSTHOCTH HAH4Hs 30H (hrbpo3a JIIT
yBeiauuuBaigach B 2,2 paza. Kpome Toro, puck peuuauba
@II nocie 30K YCTHEB JIETOYHBIX BEH YBEIMUMBAJICS
B 1,3 pa3a ¢ kaxapIM OaiioM U OBLT ITOYTH B 2 pa3a BBIIIC
y manuenToB ¢ nokaszatenem DR-FLASH >3 6amos [29].
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N.F.Marrouche ¥ cOaBT. - OHU W3 MEPBBIX HCCIEIO-
Batenei, nokazaBmux cBa3b peruauBoB OIT mocie KA ¢
BBIpaKCHHOCTBIO (priOpo3a JII1, BRISBICHHOTO C MOMOIIBIO
MPT cepana: monydeHa mnpsiMasi KOPPEISIHS MEKIY TLI0-
a0 Gudposa JIIT u BepostHOCTRIO penunuBa OIT; mpu-
4YeM, B3aMMOCBSI3b ObLIa 3HAYUTENIBHO CHJIBHEE MpH Ooliee
HU3KoH craauu pudposa (<10%), yem rmpu Gosee BHICOKOH
(>30%) [6]. Ananmoruynbie pe3yasrarsl momydmin Akoum u
COABT., KOTOPBIC OOHAPYKIJIH, YTO Y TIAIIUCHTOB C 00JICE BBI-
COKOH cTeneHblo (ubpo3a, oneHeHHOro 10 KA, Obu1 Oosice
BBICOKMIT aHC pa3BuThs peruansa OII nocne abnanuwm [5].

['pymma poccuiickux HCCaeaoBaTelicii B MPOCICKTHB-
HOM 00CepBalMOHHOM HCCIe/IoBaHUH Ha 181 manumeHre npo-
JICMOHCTPUPOBAITH, YTO YBEIUYCHUC %o TUIOMIAIU JICKTPO-
AHATOMHYECKOTO CyOCTpara ToKa3aio ceOsi ¢AMHCTBCHHBIM
HE3aBUCHMBIM TIperuKTopoM permansa DII kak mocne mep-
BUYHOH paIiio4aCcTOTHOM aOJIAIMU YCTHEB JICTOYHBIX BEH, TAK
W 1ocIIe OBTOPHOM nporeypsl. Kpome miomaau cyocrpara,
HE3aBUCHMBIMH MPSUKTOPAMU PEIUINBA TIOCIIC TIOBTOPHOI
KA siBunmce gnurensHocTh anamuesa I u pazmep JIIT [30].
Pesynsrarsl npocnexktuBHOro uccienosanus E.B.Jlenyx u
COABT. 64-X MAIUCHTOB MOCJIC MEPBUYHON H3OJISIUHA YCTHEB
JIETOYHBIX BEH ToKazanu, uro Hamuure HB3 >20% sBuioch
HE3aBUCHUMBIM IpeaukTopoM peruansa OIT [31].

G.A.Begg 1 coaBT. U3ydaau poib MUPKYIUPYIOIIHUX
OMOMapKepOB B KaueCTBE MPEAMKTOPOB perunuBo OIT
nocie KA, napsay ¢ HB3, KIMHUYECKUMU U 3XOKapuo-
rpadu4uecKuMH MoKasaressiMi. M3 n3ydaembIx (pakTopos,
wromans HB3 6onee 30% siBuiach eAMHCTBEHHOW He3a-
BUCHMOM NepeMEHHOH, Mpeickas3biatoleit peruanbbl OIT
nocie nposeneHHon KA [32].

CD4+ T-Cell

= \.\

R—_

Monocyte

Mast cell
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T.Yamaguchi u coaBT. Tarxke NMOATBEPAMIM 3HAYH-
MocTh yBenumueHuss HB3 B kadecTBe mpeaukropa peru-
nuBoB nepcuctupymomeit @II; mpuyem, pennauBsl mep-
cuctupytomeit ®@II vame BcTpeyanucs y maueHTos ¢ [V
craaueit puodposa nmo UTAH, B cpaBuenuu ¢ [-11I cramus-
Mu. bonee Beicokyto uactory perunuBos ®IT npu IV cra-
qun Gubposa aBTOPBI OOBSICHIM OoJiee BBIPAKESHHBIM
0CTaTOYHBIM (PUOPO30M, KOTOPBI BBICTYIIAET AaHATOMHYEC-
kum cyocrparom OIT [33].

BO3MOXKHOCTH HUPKYJIUPYIOLIUX
BUOMAPKEPOB B KAYECTBE IPEJUKTOPOB
®OUBPO3A JIIT U PEIUAUBOB KA

KoHuenmust MOneKyIsipHbBIX OMOMApKEpOB B CTPaTH-
¢ukammy prcka nannenTos ¢ I nomyunia mpokoe pas-
BUTHE B MOCJIeIHEE AecsTmiieTue [34], TeM He MeHee NpH-
MEHEHHE IUPKYJIUPYIOINX MapkepoB (Gpubpos3a B KadecTBe
BO3MOYKHBIX TIPEUKTOPOB pa3MepoB proOpo3a 1 3PeKTHB-
HocTH KA Maio u3ydeHo 1 KayKeTCss MHOTOOOCTITAOIIIM.

Mera-anamu3 Hui Jiang ¢ coaBt. BKiroumt 36 uccie-
JIOBaHUH, B KOTOPOM CyMMHUpPOBaHbI JaHHble 10 11 mapke-
paMm kpoBu. YacTh OMOMapKepoB yOeANTENBHO MPOJEMOH-
CTpUpPOBaIHA CBOIO CBs3b ¢ permamBamu DIT mocie KA [35].
HcxomHO MOBBIIEHHBIN YPOBEHb TAKUX OMOMapKepoB, Kak
TpeAcepaHbld  HaTpuityperndeckuii mentun (ANP) (HO
TOJIBKO B OTCYTCTBHE CTPYKTYPHOM MaTOJNOTWMH CepIa),
MO3roBo# HaTpuitypetndeckuii mentu (BNP), N-koHmeBoit
MO3roBo# Harpuityperuueckuii mporentin (NT-pro-BNP),
uaTepieikna-6 (IL-6), C-peakTUBHBIA OelOK (TOIBKO B
A3MATCKUX HCCIIEIOBAHMSX), JIUIONPOTEHMH HHU3KOH IUIOT-
Hoctu (LDL), TkaHeBOW MHTHOWTOP METaJIIONPOTECHHAZEI
2 (TIMP-2) acconuupoBaInCh C TOBBIIICHHBIM
puckom permana OIT mocie KA [35].

Harpuitypernueckue mnenrtumsr (HYII)
BKJIIOYAIOT KJIACC OENIKOB C AMYPETHYECKHM U

M, w2 /"E-\ \ D2 Hatunine < Harpuilypetudeckum neiicteuem, a ANP u BNP
/ / ¢ TGF-
[ \ | Tvptase > paR2 ™ ABISIOTCA IBYMs pactupocTpaneHHbiMi HYIT B
\ / J - o
N\ / \\J/ ' ximEmMueckoii npakruke. Ilpu 06beMHOM pac-
~— 4 = Chymase > Ang-Il
— (Aatiiosd| | (B frote) MIUPEHUH WM Teperpy3ke MaBICHUEM HHU-
I1GF-1 IFN-y ILg nnpyercst npoxykuust NT-proBNP, on umeer
PDGF 3¢ protein-10 I-13 LHHpY! poayKi P ’

v
(Pro-inflammatory)
IL-6
TNF-a
ROS

v

Fibroblast

Gornee AMMTENBHBIN MEPHOJ TIOIYBBIBEICHHS B
6 pa3 6ombeire BNP, Grmaromapst ueMy ero yerde
00HapyxuTh B kKpoBiu. BNP 1 NT-proBNP sB-
JSTFOTCS Ty4YIIUMU TPOTHOCTHYECKUMH TTOKa3a-

Myofibroblast

Puc. 3. Knemounuvie meouamopul puoposa npeocepouii (adanmuposa-
Ho u3 Sagris M. [18]). Ummynnvie knemku, maxkue KaKk MOHOUUMDbL,
CD4+ T-knemxu u myunvle Kiemku, CRocoocmeyom gpuoposy mka-
Hell, ceKpemupysa npoguopomuueckue axkmopsl u pezynamopHvie
MOTeKY/1bl, KOMopble yCUIUSaAon aKmusayuio u ougpepenyuposxy
duopoonacmoe ¢ muoguopoonacmut. Iloxkazanvl anmuguopomu-
ueckue meouamopol, komopwie cexkpemupytomcs Thl-knemkamu u
KOmopble noCmenenHo 3amMeHaomca npooyKkmamu npoghuopomuue-
ckux Th2-knemox. TGFf - mpancgopmupyrowuii gpaxkmop pocma
oema; TNFa - pakmop nexposa onyxonu anvgpa; PDGF - pakmop
pocma mpomooyumapnozo npoucxoxcoenusn; IL-1 - unmepneiikun

1; IL-4 -unmepnenuxun 4; IL-6 - unmepneiikun 6; IL-10 - unmepneii-
kun 10; ROS - akmuenwie popmut kucnopooa; IFNy - unmepgepon
2amma; IGF-1 - uncynunonodoonwiii paxmop pocma 1; Thi -
T-xennepuvtit mun 1; Th2 - m-xennepnuiii mun 2; PAR-2 - peuenmop
2, akmueupyemwtit npomeasoii; Ang-II - anzuomenzun.

TEISIMU JJIsl OLICHKH MPOTHO3a U MOHUTOPHHTA
cepaeunoit Henocrarounoctr (CH) i qomomHs-
10T KJIMHUYECKUE (DAKTOPHI PUCKA ISl OLIEHKH
pucka pazsurus @II y nanuenra.

KpynHBIMH KOTOPTHBIMH HCCIIEI0BAHH-
samu (Cardiovascular Health Study, and the
CHARGE-AF Consortium) moaTBep:kaeHa
cBsA3b Mexay KoHueHtpauuedl NT-proBNP u
passutreMm OII [36, 37]. Y.Yuan u coaBT. 00-
HAapYy)XWIN 3HAYUMYIO CBSI3b MEXKIy HCXOI-
HbIM ypoBHeM NT-proBNP u peunausom OIT
mocne abmanmu [38].G.A.Begg u coaBT. B
MPOCTIEKTUBHOM HCCJIECIOBAaHUY HE TTOIY4HIN
MOATBEP)KJCHUS IPOTHOCTUYECKOI POIH IIHp-
KyJupyromux oumomapkepoB (pudposza (N-tep-
MUHaJIbHBIA mponentu)l npokosiareHa Il
tuna, PIIINP, ramexktun-3, ¢akrop pocra ¢u-
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opobnactoB 23, FGF-23, u C-KoHIIEBO# TEIOMENTH] KOJI-
nareHa I Tuna, ICTP) B kauecTBe MPEeAUKTOPOB PELUANBA
®I1 mocne adbnarmu DI, B omnuue ot miormaaun HB3 [32].

HawuGosnee w3ydaeMbIMU B MOCIETHHE JCCATHICTUS
Onomapkepamy y nmanueHToB ¢ xponndeckoid CH ¢ coxpa-
HEHHOMW (pakirell BBIOpOca JIEBOTO JKEITY/I04Ka SBIISIOTCS
O6romapkeps! Bocniasienust 1 ¢pubposza sST2 u GDF-15.

ST2 (Growth STimulation expressed gene 2, cTUMyJH-
PYIOIIHiA (haKTOp POCTA, IKCIPECCUPYIOIIUICSI TCHOM 2, TaK-
e n3BecTHbI Kak IL1RL1 u Supression of tumorigenicity
2) - ujeH cemeiicTBa perentopoB uHrepieiikuna-1 (IL-1),
UTPAIOLINX LEHTPAJIbHYIO POJIb B PETY/IAIMHA UMMYHHOTO M
MPOTUBOBOCTIAIUTENLHOTO 0TBETOB [39]. ST2 cymecTtByeT B
nByx (opmax: TpancMemOpanHblid perenrop (ST2L), a Tak-
e pactBopumasi popma sST2, cBOOOAHO IMPKYIUpPYIOILAst
B kpoBu. ST2L mpencrasnser coboif MeMOpaHOCBA3aHHBIH
peuenitop, st kotoporo 1L-33 sipisiercst QyHKIMOHATBHBIM
srasaoM. [L-33 Moxer neficTBOBaTh Kak MPOBOCHAIUTENb-
HBIH, TaK ¥ MMPOTHBOBOCTIAJIUTENBHBINA IIMTOKKUH. CunTaercs,
4yTo B OTHOIIEHnH cepyua IL-33 oka3biBaeT kKapAHONPOTEK-
TOpHOE JieiicTBUE, yMeHbInas (PUOPO3 U MPOSIBICHHS TUIIEP-
Tpodun B MEXaHHMYECKH HAIpSDKEHHBIX TKaHsX. PacTBopu-
Mast popma ST2L - sST2, BeiensieTcsi B KpOBb U JICHCTBYET
Kax perientop-ioByika aist 1L-33, uHruoupys s dexrs! me-
penauu curnainos [L-33/ST2L. [ToBbIIeHHBIC KOHIICHTPAIIMH
sST2, cBOOOIHO MUPKYITUPYIOIIUE B KPOBOTOKE, OCIAONISIOT
cucteMHble ornonornaeckue s dexrs IL-33, Takum oOpazom
n30b1TOK SST2 npuBoUT K ceprednomy (Gubposy. merorcs
JIMIIb eJJMHAYHBIE COOOIIEHUS O CBSI3U KOHIeHTparun sST2
¢ ¢udpo3zom JIIT u ucxonamu KA mpu OI1.

Ilensto wuccnenoBaHusi, mnposefeHHoro Z.Wang u
COaBT., OBUIO M3y4eHHE BO3MOXKHOCTEeH ypoBHeH sST2 B
CBIBOPOTKE KPOBH B NpeJCKa3aHuM npotsbkeHHoctn HB3
[40]. Pe3ynprarsl mokazanu, yto sST2 ¢ mOporoBsIM 3Haye-
HUEM 26,65 HI/MII SIBUJICS €MHCTBEHHBIM HE3aBHCHMBIM
npeaukropoM miomaan HB3 >20%. Kpome Toro, y nanu-
eHTOB ¢ ypoBHeM sST2 <26,65 ur/miu uepe3 12 mecsien
HaOJIO/ICHHNS! JIOCTOBEPHO PEXe PErnCTPHPOBAIIN PELUANB
@TII, 4T, IO MHEHUIO aBTOPOB, MOXKET OBITH UCIIOJIL30BAHO
B KauecTBe npeaukropa perunusos OII nocne KA [40].

H.Liu ¢ coasr. B 2020 . onmyONIMKOBaJIM Pe3yJIbTaThl
MIPOCTIEKTUBHOTO HCCIIEIOBaHUs], B KOTOPOM OIIEHEHa DPOJb
sST2 B mpenckazanuu penuausa DI Ha rpynme u3 258 na-
LeHToB Tocie BoimonHeHuss KA. Bbuio oOHapy:keHo, 4To
MpeAoNepaMoHHbIN ypoBeHb SST2 y MarueHToB C peryIu-
BOM OBUI JOCTOBEPHO BBIIIIE, YeM Y TAIIMEHTOB 0€3 perninBa
(31,3 ar/mn npotus 20,3 ur/mi, p <0,001). YacTs nanueHToB
B paMKax MCCIIeI0BaHus ObUIH MOJIBEPTHY THI TOBTOPHOH KA,
C BHOBB [TPOBOJIMIMBIM SHJIOKap/IHaIbHBIM KapTHpoBaHueM. B
uTOre OBLIO TOYYCHO, YTO YpoBeHb SST2 >26,9 Hr/MII SIBUII-
cst pequkTopoM peruauBa DI ¢ «HOBBIME aHOMAIMSIMI»
NIPY  SHJOKAPANAJIGHOM KapTHPOBAaHWHM C YyBCTBHTEIBHO-
cteio 100% u cnienuduanocThO 75,9% [41].

®dakrop nuddepenipposku pocra-15 (GDF-15, MIC-
1) sIBIISIETCSI YWICHOM CyTNepceMeiicTBa TPaHCHOPMHUPYIOINX
(axropoB pocrta . GDF-15 BeipaOaThiBacTCs KapIUOMHO-
LUTaMH, aIUIOLUTAaM1, MaKpo(aramu, SH0TEIUATbHBIMU
KJIETKaMH, 9KCIIPECCHUS PEryIIUpPYeTCsl IPOBOCIATNTEIbHbI-
Mu nutokuHamy, Bkimodas (TNF)-o, unrepneiixun (IL)-
1B u IL-6. GDF-15 oka3pIBaeT MpOTHBOBOCIAIUTEIHLHOE
JICHCTBUE, NPHBOAS K WHIMOMPOBAHUIO CTUMYJIUPYEMOW

REVIEWS

nunononucaxapugamu  cekpern TNF-o  maxpocdaramu.
YcraHoBneHo, uTo yBenuueHHsli yposens GDF-15 acco-
LUUPOBAH C MOBBIINIEHUEM CMEPTHOCTH M 4YacTOTHI cep-
JICYHO-COCY/TUCTBIX COOBITHI Y MAIMEHTOB C OCTPBIM KO-
POHapHBIM CUHPOMOM, UIIEMHYECKOW OO0JIE3HBIO Cep/la,
CH [42]. B xpynHBIX MHOTOLEHTPOBBIX HCCIIEIOBAHUSAX
ARISTOTLE u RE-LY GDF-15 nposiBui cedst kak pakrop
pHUCKa KPYMHBIX KPOBOTEUEHUHN, CMEPTHOCTH M HHCYJIbTa
npu OI1 [43]. [Ipeanonaraercs, uto GDF-15 moxet ObITh
3aJIeIICTBOBAH B CTPYKTYPHOM PEMOICIUPOBAHUU IIPE]-
cepAni TMOCPE/ICTBOM YCWIJICHHS CHHTE3a M TpaHc(hopma-
IIUM KoJuTareHa, nmposmdepanuu GuopooiacTos.

Hammeii uccnenoBarensckod rpynmoil Oblia ycra-
HOBJIEHA TIpsiMasi KOppesiMoHHas cBsi3b ypoBHI GDF-15
¢ miomaasio HB3 1 nanexcom oovema JIII. Taxoke Obu10
noiy4deHo, uro yposeHb GDF-15 Bblie noporosoro ypos-
Hs1 840 1r/MJI MOXKET SIBIISITHCS] HE3aBUCUMBIM ITPEITUKTOPOM
momanu HB3 >30%, uro accormupyercst ¢ BbIpaKeHHBIM
¢ubpozom u oxumaeMoil Hu3KoW addexruBHOCTHIO KA
[44]. Ceazb ypoBHst GDF-15 ¢ ucxogamu KA uccnenosanu
Y.Wei u coaBT.. 0OHAPYKEHO, YTO UCXOTHO TOBBIIICHHBIH
ypoBenb GDF-15 nepen KA koppenupoBail co CTENEHbIO
pemonenuposanus JIIT n acconuuposancs ¢ Bo3pacTaHUEM
pucka pa3Butus peuuana OII [45].

B.A.MonuH ¢ coaBT. u3ydanu y narueHToB ¢ DI u
MeTabOJINYECKHM CHHIPOMOM CBSI3b IPO(QHUOPOreHHBIX
onomapkepos ranektuna-3 1 GDF-15 ¢ puckom penuaysa
®II B TeueHue 12 MecsIEeB MOCIEC paJuOYacTOTHON aba-
. B kauecTBe HE3aBUCHMBIX NMPEAUKTOPOB PELUANBOB
@I nocne abnanmy ObLIN ONPEENICHBI: TOJIIINHA SITHKApP-
JIMaJIbHOTO JKHPa, CTENEHb BBIPXKCHHOCTH (prbpo3a JIeBOro
IpescepaAns U KoHIeHTpauuu rajgektuna-3 u GDF-15 [46].

a MRI-MIP

© MRI - Color @ Electroanatomic Map

Puc. 4. B3aumoceazb mexcoy OGHHbIMU MAZHUMHO-DE30-
HAHCHOUI moMmozpagueii u INEeKMPOAHAMOMUYECKO20 Kap-
muposanus 1e6020 npeocepous 6 3aouneii (PA) u npasoii
nepeoneii kocoit (RAO) npoexyusx. Cezmenmuposannasn
MPT (a) sviasnnem omoenvHble y4acmKU YCUieHUA 6
3aoneii cmenxe JIII u mexicnpedceponoii nepezopooxe.
Ieemnasn 3D-mooens (6) JIII nozsonsem donee uem-

KO 6b10€71umb 30Hbl YCUTEHUA KOHMPACIMUPOSAHUA.
Huskosonvmaoicnvie 30Hbl (02panuyeHnsl denvimu AUHU-
Amu), 06HapyscenHble 8 npoyecce INEKMPoOaHanmomue-
CK020 Kapmuposanus (), 6 oonacmu 3aoueii cmenxu JITT
U nepezopooKu, KOppenupyom c 001acmamu ycuieHus
Konmpacma, oonapycennvimu npu npogeoenuu MPT.
Aoanmuposano u3 Oakes R.S. u coaem. [23].
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Takum 00pa3om, MMEIOIIUECs JIaHHBIC CBUJIETEIb-
CTBYIOT O 11€71€CO00Pa3HOCTH AalbHEHIINX UCCIEA0BAHUI
10 M3YUYSHHIO POJIM MTPOBOCHAIUTENBHBIX U MTPOPHOPOTH-
YeCKHX OMOMapKepoB B Ka4eCTBE NMPEAUKTOPOB BHIPAKEH-
HocTH Gudpo3a y nmanuenToB ¢ OI1, Harpasisembix Ha KA.

3AKJIIOYEHHUE

[lepcoHanu3upoBaHHbIi MMOAXOA, OCHOBaHHBIA Ha
KOJIMYECTBCHHOW OI[CHKE WJIH TPEICKa3aHUU BBIPAKCH-

71

HOCTH 3JIEKTpOaHaToMH4eckoro cybcrpara ¢hudpuimis-
MU TIpeICepANH, SIBIsIETCS 00OCHOBAaHHBIM B BhIOOpE
ONTHMAJBHOW CTPATErMy JeYCHHs IallMeHTOB. B Ha-
CTOsIlIICE BpeMsi NPHUMEHEHHWE NHMPKYIUPYIOIUX IPO-
BOCHAIUTEIBHBIX ¥ MPOPUOPOTHUECKUX OMOMAPKEPOB,
CUTHAIM3UPYIOLNINX O KOHKPETHBIX MAaTOTEHETHYECKHX
MeXaHW3Max Ha pa3jIUYHBIX CTaJUsAX KOHTHHyyMma (u-
OpMIIIIUU TIpeNcepanid, SBISETCS MHOTOOOCIIAOIINM
u TpeOyeT najbHeiero n3yyeHus.

JIUTEPATYPA

1. Chugh SS, Havmoeller R, Narayanan K, et al. World-
wide epidemiology of atrial fibrillation: A global burden of
disease 2010 study. Circulation.2014;129: 837-847. https://
https://doi.org/10.1161/CIRCULATIONAHA.113.005119.
2. Nattel S, Burstein B, Dobrev D. Atrial remodeling
and atrial fibrillation: mechanisms and implications. Circ
Arrhythm Electrophysiol. 2008;1: 62-73. https://doi.
org/10.1161/CIRCEP.107.754564

3. Kottkamp H. Fibrotic atrial cardiomyopathy: a specific
disease/syndrome supplying substrates for atrial fibrilla-
tion, atrial tachycardia, sinus node disease, AV node dis-
ease, and thromboembolic complications. J Cardiovasc.
Electrophysiol. 2012;23(7): 797-9. https://https://doi.org/1
0.1111/j.1540-8167.2012.02341.

4. Gal P, Marrouche NF. Magnetic resonance imaging of atrial
fibrosis: redefining atrial fibrillation to a syndrome. Eur Heart
J. 2017;38:14-19. https://doi.org/10.1093/eurheartj/chv514.

5. Akoum N, Morris A, Perry D, et al. Substrate modifi-
cation is a better predictor of catheter ablation success in
atrial fibrillation than pulmonary vein isolation: An LGE-
MRI Study. Clin Med Insights Cardiol. 2015;27(9): 25-31.
https://doi.org/10.4137/ CMC.S22100.

6. Marrouche NF, Wilber D, Hindricks G, et al. Association of
atrial tissue fibrosis identified by delayed enhancement MRI and
atrial fibrillation catheter ablation: the DECAAF study. JAMA.
2014;311(5): 498-506. https://doi.org/10.1001/jama.2014.3.

7. Kawamura M, Munetsugu Y, Kawasaki S, et al. Type III
procollagen-N-peptide as a predictor of persistent atrial fibril-
lation recurrence after cardioversion. Europace. 2012;14(12):
1719-25. https://doi.org/10.1093/europace/eus162.

8. Nattel S. Molecular and Cellular Mechanisms of Atrial Fibro-
sis in Atrial Fibrillation. JACC Clin Electrophysiol. 2017;3(5):
425-435. https://doi.org/10.1016/j.jacep.2017.03.002.

9. Xintarakou A, Tzeis S, Psarras S, et al. Atrial fibrosis as
a dominant factor for the development of atrial fibrillation:
facts and gaps. Europace. 2020;22(3): 342-351. https://doi.
org/10.1093/europace/cuaa009.

10. Fast VG, Kléber AG. Cardiac tissue geometry as a deter-
minant of unidirectional conduction block: Assessment of mi-
croscopic excitation spread by optical mapping in patterned cell
cultures and in a computer model. Cardiovasc Res. 1995;29:
697-707. https://doi.org/10.1016/S0008-6363(96)88643-3.

11. Ten Tusscher KH, Panfilov AV. Influence of diffuse
fibrosis on wave propagation in human ventricular tissue.
Europace. 2007;9 Suppl 6: vi38-45. https://doi.org/10.1093/
europace/eum206.

12. De Bakker JM, van Capelle FJ, Janse MJ, et al. Slow
conduction in the infarcted human heart. ‘Zigzag’ course
of activation. Circulation. 1993;88(3): 915-26. https://doi.
org/10.1161/01.¢ir.88.3.915.13.

13. Nezlobinsky T, Solovyova O, Panfilov AV. Anisotropic
conduction in the myocardium due to fibrosis: The effect
of texture on wave propagation. Sci Rep. 2020;10: 1-12.
https://doi.org/10.1038/s41598-020-57449-1.

14. Krul SP, Berger WR, Smit NW, et al. Atrial fibrosis and
conduction slowing in the left atrial appendage of patients un-
dergoing thoracoscopic surgical pulmonary vein isolation for
atrial fibrillation. Circ Arrhythm Electrophysiol. 2015;8(2):
288-295. https://doi.org/10.1161/CIRCEP.114.001752.

15. Hansen BJ, Zhao J, Csepe TA, et al. Atrial fibrillation
driven by micro-anatomic intramural re-entry revealed by si-
multaneous sub-epicardial and sub-endocardial optical map-
ping in explanted human hearts. Eur Heart J. 2015;36(35):
2390-401. https://doi.org/10.1093/eurheartj/ehv233.

16. Hu YF, Chen Y], Lin YJ, et al. Inflammation and the
pathogenesis of atrial fibrillation. Nat Rev Cardiol. 2015;12(4):
230-43. https://doi.org/10.1038/nrcardio.2015.2.

17. Liao CH, Akazawa H, Tamagawa M, et al. Cardiac mast
cells cause atrial fibrillation through PDGF-A-mediated fi-
brosis in pressure-overloaded mouse hearts. J Clin Invest.
2010;120(1): 242-53. https://doi.org/10.1172/JCI39942.

18. Sagris M, Vardas EP, Theofilis P, et al. Atrial Fibrillation:
Pathogenesis, Predisposing Factors, and Genetics. Int J Mol
Sci. 2021;23(1): 6. https://doi.org/10.3390/ijms23010006.
19. Bertaud A, Joshkon A, Heim X, et al. Signaling
Pathways and Potential Therapeutic Strategies in Cardi-
ac Fibrosis. Int J Mol Sci. 2023;24(2): 1756. https://doi.
org/10.3390/ijms24021756.

20. Li CY, Zhang JR, Hu WN, et al. Atrial fibrosis un-
derlying atrial fibrillation (Review). Int J Mol Med.
2021;47(3):9. https://doi.org/10.3892/ijmm.2020.4842.
21. Mahnkopf C, Badger TJ, Burgon NS, et al. Evaluation of
the left atrial substrate in patients with lone atrial fibrillation us-
ing delayed- enhanced MRI: Implications for disease progres-
sion and response to catheter ablation. Heart Rhythm. 2010;7:
1475-1481. https://doi.org/10.1016/j.hrthm.2010.06.030.

22. IlasnoB AB, I'm3arynmuna TII, Ky3uenos BA. Dnek-
TPOAHATOMUYECKOE OHUITONAPHOE KAPTUPOBAHUE ISl BBISB-
JICHHUS apUTMOTCHHOTO CyOCTpara Mpu KaTeTepHou abna-
in GudprwuIIHMK peacepanil. Becmuux apummonozuu.
2019;26 (4): 32-38. [Pavlov AV, Gizatulina TP, Kuznetsov
VA. Electroanatomic bipolar mapping for detection of ar-
rhythmogenic substrate in catheter ablation of atrial fibril-
lation. Journal of Arrhythmology. 2019;26(4): 32-38. (In
Russ.)] https://doi.org/10.35336/VA-2019-4-32-38.

23. Oakes RS, Badger TJ, Kholmovski EG, et al. Detection
and quantification of left atrial structural remodeling with de-
layed-enhancement magnetic resonance imaging in patients
with atrial fibrillation. Circulation. 2009;119(13): 1758-67.
https://doi.org/10.1161/CIRCULATIONAHA.108.811877.

BECTHHK APUTMOJIOTUH, Ne 3 (117), 2024



72

24. Malcolme-Lawes LC, Juli C, Karim R, et al. Automat-
ed analysis of atrial late gadolinium enhancement imaging
that correlates with endocardial voltage and clinical out-
comes: A 2-center study. Heart Rhythm. 2013;10(8): 1184-
91. https://doi.org/10.1016/j.hrthm.2013.04.030.

25. Sim I, Bishop M, O’Neill M, et al. Left atrial voltage
mapping: defining and targeting the atrial fibrillation sub-
strate. J Interv Card Electrophysiol. 2019;56(3): 213-227.
https://doi.org/10.1007/s10840-019-00537-8.

26. Verma A, Wazni OM, Marrouche NF, et al. Pre-existent
left atrial scarring in patients undergoing pulmonary vein
antrum isolation: an independent predictor of procedural
failure. J Am Coll Cardiol. 2005;45(2): 285-92. https://doi.
org/10.1016/j.jacc.2004.10.035.

27. Liu Z, Xia Y, Guo C, et al. Low-Voltage Zones as the
Atrial Fibrillation Substrates: Relationship With Initiation,
Perpetuation, and Termination. Front Cardiovasc Med.
2021;8: 705510. https://doi.org/10.3389/fcvm.2021.705510.
28. Takahashi Y, Yamaguchi T, Otsubo T, et al. Histolog-
ical validation of atrial structural remodelling in patients
with atrial fibrillation. Eur Heart J. 2023;44(35): 3339-
3353. https://doi.org/10.1093/eurheartj/ehad396.

29. Kosiuk J, Dinov B, Kornej J, et al. Prospective, mul-
ticenter validation of a clinical risk score for left atri-
al arrhythmogenic substrate based on voltage analysis:
DR-FLASH score. Heart Rhythm. 2015;12(11): 2207-12.
https://doi.org/10.1016/j.hrthm.2015.07.003.

30. Opmanckas BC, Kamener AB, bensikosa JIA, u ap. Dnek-
TPOAHATOMHUYECKHUI CYOCTpaT JIGBOTO MPECEPIHs K €ro mpo-
THOCTHYECKasl ICHHOCTh MPH OMPEICIICHUH PHCKA PEL/IHBA
GUOPWIUTAIMK  TIpEICepAN TI0CIe LUPKYJISIPHON HM30JISILIHN
JICTOYHBIX BEH. Pe3ynbrarsl MPOCIEKTUBHOTO 0OCEpBAIMOH-
HOTO HaOMmoneHus. Poccutickuil Kapouonosuieckutl JCypHal.
2017;8(148): 82-89. [Orshanskaya VS, Kamenev AV, Belyako-
va LA, et al. Left atrial electroanatomic substrate as a predic-
tor of atrial fibrillation recurrence after circular radiofrequency
pulmonary veins isolation. Observational prospective study
results. Russian Journal of Cardiology. 2017;(8): 82-89. (In
Russ.)] https://doi.org/10.15829/1560-4071-2017-8-82-89.

31. Henyx EB, ko MB, TaitmacoBa 1A, u ap. Anro-
PHUTM OMpeeieHus cTeneHn Gudpo3a mpu KapTUPOBAHUH
BBICOKOM IUIOTHOCTH. Becmuuk apummonoeuu. 2022;29(3):
29-36. [Dedukh EV, Yashkov MV, Taymasova IA, et al. Al-
gorithm for determining the fibrosis stage using high-den-
sity mapping. Journal of Arrhythmology. 2022;29(3):29-
36.(In Russ.)] https://doi.org/10.35336/VA-2022-3-04.

32. Begg GA, Karim R, Oesterlein T, et al. Left atrial volt-
age, circulating biomarkers of fibrosis, and atrial fibrillation
ablation. A prospective cohort study. PLoS One. 2018;13(1):
¢0189936. https://doi.org/10.1371/journal.pone.0189936.
33. Yamaguchi T, Tsuchiya T, Fukui A, etal. Impact of the extent
of low-voltage zone on outcomes after voltage-based catheter
ablation for persistent atrial fibrillation. J Cardiol. 2018;72(5):
427-433. https://doi.org/10.1016/}.jjcc.2018.04.010.

34. Hijazi Z, Oldgren J, Siegbahn A, et al. Application of
Biomarkers for Risk Stratification in Patients with Atri-
al Fibrillation. Clinical Chemistry. 2017;63(1) :152-64.
https://doi.org/10.1373/clinchem.2016.255182

35. Jiang H, Wang W, Wang C, et al. Association of pre-ablation
level of potential blood markers with atrial fibrillation recurrence
after catheter ablation: a meta-analysis. Europace. 2017;19(3):

REVIEWS

392-400. https://doi.org/10.1093/europace/euw088.

36. Sinner MF, Stepas KA, Moser CB, et al. B-type na-
triuretic peptide and C-reactive protein in the prediction
of atrial fibrillation risk: the CHARGE-AF Consortium
of community-based cohort studies. Europace. 2014;16:
1426-33. https://doi.org/10.1093/europace/euul 75.

37. Patton KK, Ellinor PT, Heckbert SR, et al. N-termi-
nal proB-type natriuretic peptide is a major predictor of
the development of atrial fibrillation: the Cardiovascular
Health Study. Circulation. 2009;120: 1768-74. https://doi.
org/10.1161/CIRCULATIONAHA.109.873265

38. Yuan, Nie B, Gao B, et al. Natriuretic peptides as pre-
dictors for atrial fibrillation recurrence after catheter abla-
tion: A meta-analysis. Medicine (Baltimore). 2023;102(19):
€33704. https://doi.org/10.1097/MD.0000000000033704.
39. Sanada S, Hakuno D, Higgins LJ, et al. IL-33 and ST2
comprise a critical biomechanically induced and cardio-
protective signaling system. J Clin Invest. 2007;117: 1538-
1549. https://doi.org/10.1172/JCI30634.

40. Wang Z, Cheng L, Zhang J, et al. Serum-Soluble ST2
Is a Novel Biomarker for Evaluating Left Atrial Low-Volt-
age Zone in Paroxysmal Atrial Fibrillation. Med Sci Monit.
2020;26: €926221. https://doi.org/10.12659/MSM.926221.
41. Liu H, Wang K, Lin Y, et al. Role of sST2 in predicting
recurrence of atrial fibrillation after radiofrequency cath-
eter ablation. Pacing Clin Electrophysiol. 2020;43(11):
1235-1241. https://doi.org/10.1111/pace.14029.

42. Wollert KC, Kempf T, Wallentin L. Growth Differenti-
ation Factor 15 as a Biomarker in Cardiovascular Disease.
Clin Chem. 2017;63(1): 140-151. https://doi.org/10.1373/
clinchem.2016.255174.

43. Wallentin L, Hijazi Z, Andersson U, et al. ARISTOT-
LE Investigators. Growth differentiation factor 15, a mark-
er of oxidative stress and inflammation, for risk assessment
in patients with atrial fibrillation: insights from the Apix-
aban for Reduction in Stroke and Other Thromboembolic
Events in Atrial Fibrillation (ARISTOTLE) trial. Circula-
tion. 2014;130(21): 1847-58. https://doi.org/10.1161/CIR-
CULATIONAHA.114.011204.

44. T'wzarynuna TII, MapresHoBa JIY, benonoros /1B, u ap.
[TporHo3upoBaHKe MIOMIAN HA3KOBOIBTAXKHBIX 30H B JIEBOM
MPEJICEPIMK Y TIAIMEHTOB B HEKJIANAHHOW (DHOPUILISIHEH
TpeCcepanii ¢ MOMOIIBIO HEHHBA3UBHBIX MAPKEPOB. BecmHuk
apummonoeuu. 2023;30(3): 32-39. [Gizatulina TP, Martyano-
va LU, Mamarina AV, et al. Prediction of low-voltage areas in
the left atrium in patients with non-valvular atrial fibrillation by
non-invasive markers. Journal of Arrhythmology. 2023;30(3):
32-39 (In Russ)]. https://doi.org/10.35336/VA-1161.

45. WeiY, Liu S, YuH, etal. The Predictive Value of Growth
Differentiation Factor-15 in Recurrence of Atrial Fibrilla-
tion after Catheter Ablation. Mediators of Inflammation.
2020;21: 8360936. https://doi.org/10.1155/2020/8360936
46. Nonun BA, 3acnasckas EJI, bapamkosa EW, u np. Tlpe-
JIMKTOPBI pely/nBa (GUOPHILISIIMH PEICEPNIA Y TTAIIUEHTOB
€ MeTabOoINYECKUM CHHIPOMOM I10CIIE PaIMO4acTOTHON U30-
JISIIUH YCTHEB JICTOUHBIX BEH. POCCULICKUL KAPOUOTOSUHeCKUT
arcypran. 2022;27(3S): 5184 [lonin VA, Zaslavskaya EL,
Barashkova EI, et al. Predictors of atrial fibrillation recurrence
in patients with metabolic syndrome after pulmonary vein iso-
lation. Russian Journal of Cardiology. 2022;27(3S):5184. (In
Russ.)]. https://doi.org/10.15829/1560-4071-2022-5184.

JOURNAL OF ARRHYTHMOLOGY, Ne 3 (117), 2024



OB30PbI el

https://doi.org/10.35336/VA-1397 https://elibrary.ru/XUKGRJ

TEPATIEBTUYECKUE BO3MOXHOCTU ®JIEKANHUJA ITPU HAPYIIEHUAX PUTMA CEPLIA:
KPATKHMI OB30P UCCJIEJJOBAHUI M KIMHUYECKUX PEKOMEHJIAIIMI
9.U.Konaopu Jleanapo, 1.C.Jledenes, E.H.MuxaiijioB
DI'bY «HMHL] umenu B.A.Anmazoea» M3 P®, Poccusa, Cankm-Ilemepoypz, yn. Akkypamoasa, o. 2.

@nexaunuo - anmuapummuyeckutl npenapam IC xknacca ¢ ucmopueil npumenenus 3a pyoesxcom donee 30 nem,
ucnonvsyemcesi Ojisi KYRUPOSAHUS U NPOQUIAKMUKY INU30006 QUOPpULIAYUY npedcepoull, NOOAGLEHUsL IHCETYOOUKOBbIX
apummuil y nayuenmos 6e3 cmpykmypHuix sabonesanuii cepoya. Credyem ommemunms, 4mo UcCnoib308anue Qiuekaunuoa
B03MOIICHO 8 OMOENbHBIX KIUHUYECKUX CUMYAYUSX NPU KAMEXOIAMUHEPSULECKOT NOTUMOPDHOU JHCeTYOOUKOBOU Maxu-
Kapouu, 8 kauecmee OUaeHOCMU4ecko2o mecma 0s cunopoma bpyeaoa, a makoice y nayuenmos ¢ cunopomom yOIUHeH-
nozo unmepeana QT. B naweti cmpane rexaunuo - HOBbLU npenapam, nOIMOMY KIUHULECKUL ONbIM UCTONb308AHUS
@rexaunuda oepanuuen. B oannoii 0630pnou cmamve npedcmasienvl pe3yibmamsl HeKOMOpbIX HAUboIee CO8PEMEHHbIX
UCCe008aAHUL NPUMEHEHUS (PIeKAUHUOA 8 JIeHeHUU apUMMULL cepoyd.
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THERAPEUTIC POTENTIAL OF FLECAINIDE FOR CARDIAC ARRHYTHMIAS:
A SHORT REVIEW OF STUDIES AND CLINICAL RECOMMENDATIONS
H.I.Condori Leandro, D.S.Lebedev, E.N.Mikhaylov
Almazov National Medical Research Centre, Russia, Saint-Petersburg, 2 Akkuratova str.

Flecainide is a IC antiarrhythmic drug with a history of more than 30 years, nowadays it is widely used for the
management of acute episodes of atrial fibrillation and sinus rhythm maintenance, however, firstly was approved for
the treatment of ventricular arrhythmia and later due to the results of the Cardiac Arrhythmia Suppression Trial was
contraindicated in patients with ischemic structural heart disease. Of note, flecainide use is feasible in different clinical
situations, such as catecholaminergic polymorphic ventricular tachycardia, for unmasking Brugada syndrome, and for
patients with long QT syndrome. In our country, flecainide is new for clinical use; therefore, the clinical experience with
flecainide is limited. In this review article, we aim to describe the use of flecainide and its role in the management of
cardiac arrhythmias.
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B snoxy mmpoxoi JOCTYHMHOCTH KaTeTepHOH abia-
LMY apUTMUN aHTHAPUTMHUYECKHE MpenapaTbl OCTarTCs
KpaeyrojabHbIM KaMHEM Tepanuu U MoAep KaHus CHHYCO-
Boro putMa [ 1, 2]. Cpenu aHTHApUTMUYECKUX MTPEnapaToB
IC knacca - pnekanHu I - mpemnapar, pa3padoTaHHbIl B 70-x
rojiax ¥ Mmo3jHee 000pEHHBIN /ISl NCIIONIL30BAHMS B Psife
ctpan B 1980-x rogax [3], siBAsieTCS] aHTHAPUTMHUYECKUM
CPEJICTBOM, B OCHOBHOM HCITIOJIb3YEMBIM JIsl TIPOdHIaK-
TUKHU peruauBoB Gpudprmsiiuu npeacepauit (OII), xemy-
JIOYKOBBIX apUTMUII y HEKOTOPOI KaTeropuu MaeHToB, a
TaKKe KyMHPOBaHUS ¥ MPOPHUIAKTUKH PELUIMBOB HaJPKe-
nynoukoBbix Taxukapauit (HXKT). Xors duexkannun nmeer
JIOJITYIO KCTOPHUIO U OBLI M3y4eH B psijie KIMHUYECKUX UC-
CJIeZIOBaHUH MPH MIHUPOKOM CHEKTPe HapylIeHUH puT™a [4-
71, ero peIHOYHAsSI JOCTYITHOCTh OblIAa OrpaHUYEHA HEKOTO-
PBIMH CTpaHaMH. 3a MOCIIEAHNE HECKOIBKO JIET reorpadus
MIPUCYTCTBUS MpenapaTa 3HaYUTEIbHO pacIupuiacs [8], u
B 2024 rony ¢uiexkannun cran goctyne B Pocenn, pacim-
pUB BO3MOXKHOCTH JICKAPCTBEHHOM Tepanuu MalueHTOB.
OpnHako, MpHU 3TOM, OH OCTAeTCsl HOBBIM IMPENnapaToM JUis
npakTHyeckoro Bpava (puc. 1). B nanHoi 0630pHO# cra-
ThE MPEJCTABICHBI PE3YJIbTAThl HEKOTOPBIX COBPEMEHHBIX
HCCIIeJOBaHNH MPUMEHEHHs (IIeKanHNa B JICUCHUN apUT-
MU cepua.

OCHOBHBIE JAHHBIE
O PAPMAKOKHUHETHUKE
N PAPMAKOAUHAMMUKE

[Tpn nprieme BHYTPH (pIIeKanHK XOPOIIO BCAChIBACT-
csi, ero buomoctynHocTh npubmmkaercs k 90-95%, on He
TIOABEPraeTCsl 3HAUNTEIHHOMY CHCTEMHOMY METAa00JIN3MY
B nieueHu. DrekanHu | cBA3bIBaeTCA C OEIKaMU IIa3Mbl HA
32-58%, MPOXOIMT Yepe3 IIIALEHTY U BBLACIACTCS C TPya-
HBIM MOJIOKOM. DIIeKanHUI THTEHCHBHO METa00IN3npyeT-
cst m3opepmerToM nuroxpoma P450 CYP2D6. Onexanuun
1 €r0 METAa0ONIUTHI BBIBOSITCSI B OCHOBHOM C MOYOH, TOJIb-
K0 5% BBEIEHHOH 10361 BEIBOAUTCS ¢ KastoM [9]. CKopocCTh
BBIBEACHUS! (PIICKAaNHNIA CHIDKACTCS TIPU TIOUCYHON HEmo-
CTAaTOYHOCTH, 3a00JIEBaHUSX TIEUCHH, CEPJICIHON HEAOCTa-
TOYHOCTH M IpH MoBbIMeHnH pH Moun (omenadnBaHum).
[lepuon momyBeIBeieHUs cocTapiseT 12-27 gacos [10].

drekaHU CBSA3BIBACTCS C HATPHEBBIMU KaHAJIaMU
MeMOpaH KapMOMHOIIMTOB, BBI3bIBAsI MOIIHOE 3aMeie-
HHUE IPOBEJCHUS CEPACYHOTO HMITYJIbCa M I10AABICHHE
CIIOHTAHHBIX JKEIYJOYKOBBIX SKCTpacucTol. PDrexanHu
MIPOYHO CBSA3BIBACTCS C OBICTPHI-
MH HaTpHEBBIMH KaHaJaMH H,
TaKuM 00pa3oM, 3aMeIIeT CKO-
POCTh NETOSIPU3ALNH U CHIDKA-
€T IPOBOIUMOCTb B Ipercep- T
IVUAX,  aTPHOBEHTPHUKYISIPHOM ‘ ?
y3J1e, JKeJNylI0YKax M BOJOKHAX approved
[Mypxunbe. Haubonee BoIpakeH- o
HBII 2P PeKT HabII0gaeTcs B BO-

OpobpeHo FDA
1985

nokHax [lypkunbe. drnekanHug £ ‘ U‘
TaKKe TOBBILIACT pedpakrep- 7 o 1 (] ]
HOCTh AHTEPOTPATHO MPOBOMS- = —
IIUX ¥, 0COOEHHO, PETPOTPATHO Bnle‘-;ﬁ'e

IPOBOSIIMX JOMONHUTEIBHBIX  (yyrezyonaumi
aTPUOBEHTPUKYISIPHBIX  ITyTEH

[11]. Ha OKT meiictBue Qmuexa-

unccneaosaHue
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UHHUJA TPOSIBIsETCs yAJIMHeHHeM uHTepBasia PR u pac-
mupeHneM komiiekca QRS, MoxeT compoBoxaAaThCS
yuinHenueM uHTepBana QT. Bnusaue na unrepsan JT
He3HauuTenbHO [12]. dnekauHua OOBIYHO HE OKa3bIBa-
€T BIMSHMA Ha 4acTOTy CepACYHBbIX cOKpauieHui. [Ipuem
(rexanHuIa MOXKET COTPOBOXK/IATHCS CHI)KEHHEM (pak-
IIUH BBIOpOCA JIEBOTO JKENIYJ0UKa 32 CUET OTPULIATEIBHOTO
HHOTpOIHOro 3 dekra [13].

®UBPUJLIISLNAS IPEICEPIAN

KynupoBanue ¢pudpuissuum npeacepaui

B cooTrBercTBHM € pEeKOMEHIALMSAMU TIO JICUCHHIO
®I1 Esponeiickoro O6mectBa Kapmuonoros (EOK) 2020
I, MCIIOJIb30BaHUE (DIeKanHnAa MOKa3aHo MalueHTaMm 0e3
3HAYMMOMN THIIEPTPO(UH JICBOTO JKETY0UKA, CHCTOIHYEC-
KOH IUC(HYHKIMN JIEBOTO JKEIYJ0YKA WM HIIEMHYECKON
Ooe3HH cepama Ik KOHBEPCUU B CHHYCOBBIN pUTM [ 14].
[Tpenapar MOXET UCTIONB30BATHCS IEPOPAIBHO (B T.4. «Ta-
OneTKa B KapMaHe»), MO0 BHYTPUBEHHO, YTO TPUBOINT K
OBICTpOMY (3-5 4acOB) BOCCTAHOBJIICHHUIO CHHYCOBOTO PHUT-
Mmay >50% manuenTos (51% gepes 3 gaca, 72% uepes 8 ua-
coB). Kpome Toro, 1iemecoobpa3Ho OTHOBPEMEHHO Ha3Ha-
YEeHHE MperapaTa, 3aMeISIONIEro aTPHOBEHTPUKYIISIPHOE
nposeneHue, s npoduiaktuku Tpancopmannu OIT B
TpeneTaHue npeacepauil ¢ nposeaeHuemM 1:1 Ha xenynou-
ku. BoccraHoBiieHHE pUTMa € TIOMOIIBIO BHYTPUBEHHOTO
BBeZICHUS (pIIeKanHUIa OOBIYHO TPeOyeT roCIUTaTH3AIIH
1 MEIUIMHCKOTO HaOmroneHus. /i mepopajibHOTO TpH-
MEHEHHs Tpernapara TpeOyeTcs MeIUIMHCKUNA KOHTPOJb.
K Hacrosmemy BpeMeHH OmyOIMKoBaHa cepusi padoT, orle-
HUBAIOIMINX BPEMsI 10 BOCCTAHOBJIEHHS CHHYCOBOTO PUTMa
npu OII mocne BBeaeHUS (IIeKanHUIA.

B pannomusupoBanHOM nccienoBarny G.Boriani u
COaBT. (DIEKAaMHU/ UCIIOIB30BAJICS AJISI KYMHPOBAHUS He-
nmaBHert DI (<48 gacos) [15]. beum rocuTamu3npoBaHbI
417 mauueHTOB 0€3 cepIedyHON HEINOCTATOYHOCTH U PaH-
JIOMU3UPOBAHKI B cienyromue rpymmsl: (1) mmane6o y 121
maruenTa; (2) BHYTPHUBEHHBIN aMHOIapOH B J03€ 5 MI/KT
6omrocom, 3arem 1,8 1/24 waca y 51 marmenTa; (3) mporma-
(eHOH BHYTpHUBEHHO, 2 MI/KT 6omtoc, 3atem 0,0078 mr/kr/
MUH y 57 mamuenTos; (4) npomadeHoH nepopansHo, 600
MT TIepopaibHO OFHOKpaTHO y 119 marmentos; (5) ¢ue-
kanHuJ 300 Mr epopabHO OJHOKPATHO Y 69 NalMeHTOoB.
WuTtepecHo, 9TO B TpymIe mianedo BOCCTAHOBICHHUE CH-
HYCOBOTO PUTMa B T€UEHHE 8 4acoB HaOIIOAaNIoCh y 37%

JoctyneH B
PITAGORA CPVT Poccuiickoit
nccnepoBaHue uccnepoBaHve depepaumnmn
2008 2017 2024
\ M < Y\
| o
Y ] .
| @ . ==
1989 2012 2024
CAST Flec-SL INSTANT uccneposarmne

dnekanHmaa AnA nepopanbHbIX
WMHranauui

uccnegosaHune

Puc. 1. Xpononozus enedpenus u ucciedosanusn pnekaunuoa.
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MAIMEHTOB, B TPYIIE aMHOAapOHa YacTOTa KyIIHPOBaHUS,
XOTsI ¥ OblJ1a BBIIIE, JOCTOBEPHO HE OTIIMYANIACH OT TPYIIITBI
tane6o (57%). B rpynnax duiekannuna u nponageHona
yactoTa KynupoBauust DI Obla MakcUMallbHOM U COMO-
craBuMoi (okoio 75%).

B npyroii paGore, IpOCIEKTHBHOM CJIENIOM HCCIe-
JIOBaHWM, ObUIM paHaoMu3upoBaHbl 150 manmeHToB C
cumntoMHoi HexaBHel PII (IPOJOKUTETBHOCTRIO <48
4acoB) B CJIEAYIONIME TPYIIbI: BHYTPUBEHHOTO BBEICHHS
(rekannma, nponadeHoHa Wi aMuoaapoHa. drekanHua
1 ripona)HOH BBOAWIINCH B BUI€ OOIIOCHOM 710351 2 MI/KT
B TeueHue 20 munyT [16]. Bropas 6omtocHast 103a 1 Mr/kr
BBOJMIACK B TedueHue 20 MUHYT, eciu KynupoBaHue Ol He
JIOCTUTAJIOCh B T€UEHUE 8 4acoB. AMUOAAPOH BBOJMIICS B
BHje O0roca S Mr/Kr B TeueHre 20 MUHYT C IOCIICTY FOIICH
HenpepbIBHOHM nHdy3ueit 50 mr/gac. K koHiy 12-4acoBoro
nepuoysia HaomoaeHus Kynuposauue OIT 6bu10 nOCTHrHY-
TO y 45 maruentoB (90%) B rpymme daekannuaa, 36 (72%)
B rpyie nponaderona u 32 (64%) B Tpymie aMHoaapoHa
(p=0,008 nyist obmero cpaBuenust, p=0,002 ms drrekanHu-
Jla IpoThB amuoaapoHa, p=0,022 st drekanHnaa MpoTHB
nponaderona u p=0,39 nust nponadeHOHA MPOTUB AMHO-
JnapoHa). MenuaHa BpeMEHHM JIO BOCCTAHOBJICHHSI CHUHY-
COBOTO puTMa OblTa MeHbLIE B rpynmnax guekannuaa (25
MUHYT; t1ara3oH ot 4 10 660) u nponadexona (30 MUHYT;
muanason ot 10 1o 660), yem B rpymme amuogapona (333
MHHYTHI; nuana3on ot 15 go 710; p<0,001). dnexannun
o611 Oosee addexTrBeH, YeM npornapeHOH U aMHOIAPOH,
JUTst KoHBepcun HenaBHer DI

B wuccnenoBanuun A.Kartalis u coaBT. QuexanHu
BBOJWJICS BHYTPHBEHHO B COYETAaHHH C IEPOPAIBLHBIMU
OeTa-a/ipeHOOIOKaTOpaMu JUIsl KyIIHPOBAaHUSI HEIaBHETO
napokcusma PIT (<48 gacos): y 121 naumenra (73 myx-
yuHbl U 48 XKEHIIMH CO cpenHuM Bo3pactom 61,4 roxa)
KOHBEPCHS B CHHYCOBBIH PUTM B T€UEHHE 2 4acOB HAOIO-
nanacek y 99 maruentos (81,8%), a cpenHee BpeMs 10 Ky-
nuposanus OII cocraBuso 11,7 munyT (0T 3 10 23 MUHYT).
ABTOpBI OTMETHJIM, 3TO BPEeMsi KOHBEPCHH OBLIO CaMbIM
KOPOTKHMM B CPaBHEHHH C IPYTHMHU Pa0OTaMH U, BEPOSITHO,
MOXET OBITh CBSI3aHO C COIYTCTBYIOIIMM INPHUMEHEHHEM
Oera-aapeHobnokaropos [17]. B ucciaemoBanuu He ObLIO
3apETUCTPUPOBAHO CEPHE3HBIX MOOOYHBIX IPPECKTOB.

B 2022 roay H.J.G.M.Crijns u COaBT. mpeICTaBUIN
pe3yabTaThl OTKPHITOTO MHOTOLIEHTPOBOTO MCCIIEIOBAHUS,
B KOTOPOM INPHUMEHSIACh HOBas MHTaJIALUOHHAs (opma
¢exannnna [ 18]. Beut BkiroueH 101 manueHT ¢ CUMITOM-
Hoit ®II (mTensHOCTh Amu3ona PIT <48 yvacos), camo-
CTOSATENILHO TPOBOAMIACH MHTAJSILUS pacTBopa (uiekau-
HHUJIa areTara ¢ moMoIeio HeOynaiizepa (30 mr [n=10], 60
mr [n=22], 90 mr [n=21], 120 mr [n=19] u 120 mr B cocra-
Be, cojepxkarieM caxaput [n=29]). J{ns perucrpanun s¢-
(heKTOB MPUMEHEHUs TIpernapara MpoBOINIIACH HENPEPhIB-
Has peructpanusa OKI' B TeueHune 4 4acoB U OLIEHUBAJIAChH
KOHIIEHTpalms (uiekanHuna B 1ia3Me KpoBu. CKOpoCTb
KOHBEPCHU PUTMa M KOHIIEHTpALHUs B IUIa3Me yBEINYMBa-
JIICh B 3aBUCHMOCTH OT JIO3UPOBKH, ITPU HCHOJIB30BaHUH
camoif BbICOKOHM 1103bl y 48% marueHToB B TeueHue 90
MHUHYT HaOMIOANI0Ch BOCCTAHOBIICHHE CHHYCOBOTO DPHUT-
Ma. Cpenu NanMeHToB ¢ MaKCHMalbHOM KOHIIEHTpanuen
npenapara B miasme (>200 Hr/mit) 101t KOHBEPCHH PUTMa
B TeueHne 90 MmunyT cocrasuiia 50%; mpu KOHIEHTpALUU
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B mia3me <200 Hr/mil, J0Jisi BOCCTAHOBIICHHSI PUTMa CO-
craBuna 24%. MenuaHHoe BpeMsi KOHBEPCHH COCTaBUIIO
8,1 MUHYTBI. 3HAYNMBIX TTOOOYHBIX d(PPEKTOB CO CTOPOHBI
CepACYHO-COCYJUCTOIN CHCTEMbI HE OBIJIO 3aperucTpupo-
BaHO, O/IHAKO MPHCYTCTBOBAIHM MPEXO/SIIHI Kallesb, 00JIb
B rOpJIe ¥ pa3pakeHue ropia. DTo UCCIIe0BaHUE TIOKa3a-
JI0, 4TO NepopaiibHasi nHraysiys Quekannnaa 3ppeKTrB-
Ha n Oe3omnacHa Juist Kynuposauus DIT.

B 2024 rony omyOGmuKoBaHBI pe3yibTaThl BTOPOU
¢asbl aTOrO MccaenoBanus. beuta BeiOpana no3a 120 mr
qst kynuposanus OITy 90 nanuenTos. B Teuenue 90 mu-
HYT y 48% MaIyeHToB MOCJIe UHTASAIUY BOCCTaHABIMBAI-
cst cMHYCOBBIN puTM [19]. OO1m1ast 1011 KOHBEPCHU pUTMA
coctasuina 42,6% B Teuenue 90 MUHYT HOCTIE 3aBEPIICHUS
MHTaJIsIMY, npudeM OonbimuHCTBO (75,0%) KoHBepcuid
MIPOU301LI0 B TeueHue nepsbix 30 MUHYT (MenuaHa 14,6
MUHYT). Takke ObUI0 OTMEUEHO, YTO BEPOSITHOCTH KOHBEP-
cuM ObUIa CYNIECTBEHHO HYIKE Y MAIlMEHTOB C HAJIMYUEM
(nexanHUIA B I1a3Me 0 MOMEHTA WHTUISIUHN 110 CPaBHe-
HUIO C TEMH, y KOTO He OBIJIO MpEAIIeCTBYIONIEro NpueMa
¢exannna (15,3% u 46,9% COOTBETCTBCHHO).

Josarocpounasi npoUIAKTHKA NAPOKCH3MOB

(pudpunanuu npeacepanii

AnTtnaputmudeckue npemnaparsl IC kiacca peko-
MEHJIYIOTCS JUIsl JIOJATOCPOYHOTO KOHTPOJIS PUTMA y Ta-
muentoB ¢ @I Ge3 crpykrypHOro 3adosieBaHHs cepala
[20]. HanGonee oOHOBICHHBIH 0030p HayYHBIX JaHHBIX
npuMeHeHust QaekanHuna onyonukoBan B 2019 romy
L.Valembois u coaBT. [21]. DTa cTaThs sBAsSETCS OOHOB-
JeHUeM paHee omyOnukoBaHHBIX B 2006, 2012 u 2015
rogax 0030poB M3 0a3bl AaHHBIX KOKpeHH ¢ aHaIn3oM
YeThIpeX PaHJOMH3UPOBAHHBIX KOHTPOJIUPYEMBIX HCCIIe-
JIOBaHU ¢ 00ImMM KosmmdecTBoM Oosiee 500 manueHToB.
bbuto mokazaHo, 4TO JIMTENBHBIM NpueM (rekanHuaa
CyILIECTBEHHO (P (PEeKTHBHEE MPEIYNPEKIAET IIOBTOPHBIC
snu3ozabl @I B cpaBHEHHH ¢ KOHTpoJIeM (TpyIra oTcyT-
CTBUSI JIGUCHUS WM TPyIINa 1ianedo) ¢ OTHOCHTEIbHBIM
puckom Bo3Bpara apurmuu 0,65.

Pe3ynbraTbl NpOCIIEKTHBHOTO PaHI0MU3UPOBAHHOTO
cienioro uccienoBannss PITAGORA 6butn nipesicTaBieHs
B 2008 romy [22]. Llenbro paboThI ObLIa OIICHKA AaHTHAPUT-
Muueckux npenaparo IC kinacca, nponadeHoHa U ¢uieka-
WHMJA, B cpaBHeHUH ¢ npenaparamu [II kiacca (amuona-
POH WJIM COTAJION) B Ka4ecTBE MPOQUIAKTUKN PELUINBOB
OI1 y manueHToB NOCIIe UMILIAHTAIMN KapAHOCTUMYJISTO-
pa. [lepBnuHas koHe4YHasi TOUKa OblIa KOMOMHHPOBAHHOW
U BKJIIOYAJIa CMepTh, nocrosiHayro PI1, rocnuranuzanmio
10 TIOBOJY CEPICYHO-COCYIUCTHIX 3a00JIeBaHUH, KapaHo-
BEPCHUIO 110 MOBOAY NPEJICepAHON apUTMUU M CMEHY aH-
THAPUTMHUYECKOTO npenapara. Beero Obiio Habpano 176
nanueHToB (72+8 yeT) u3 27 MeIUIMHCKUX YUPEKIACHHUH.
Pannomusanus Obuta mpoBeeHa B COOTHOMICHUH 3:2 Juist
npenapata III kmacca nnan IC kmacca, COOTBETCTBEHHO.
J103UpOBKH MEPOPAIIBHBIX MPENaparoB ObUTH CIIEAYIONIH-
Mmu: 200 mr s praexannuaa, 450-600 Mr s nponadeHo-
Ha u 160-240 mr nus cortanona. AMUONAPOH Ha3HAYAJCs
B ao3upoBke 600 mr B Teuenue 10 aueii, 3arem 400 wmr,
TMI0CJIe YEro MCIOJIb30BalIaCh €KeTHEBHAS MOAJICPKUBAIO-
mast noza 200 mr/menb. Cpenuuil mepuon HaOMIOnEHMs
coctaBwi 20+9 mecsnes. CpaBHuBas (ICKaUHUT, MPO-
nadeHOH M COTaoN OTAEIBHO, TOJBKO (IIEKaWHH] MpPO-
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JICMOHCTPUPOBAJI KPUTEPUil HE MEHbIIEeH >(PQeKTHBHO-
CTH C aMHOAApPOHOM C abcoiroTHOH pasnuuei B -10,3%
u 95% noBepuTeNbHBIA UHTEpBAT Mexny 5,4% u -25,9%
(p=0,01). CBobOoma OT TIEPBUYHON KOHCYHON TOYKHU 4Yepe3
1 rox cocraBuna 68% nans amuonapona, 77% s uie-
kauHuna, 66% mist coranona u 72% s nponad)eHOHa.
OnHUM U3 OCHOBHBIX OTPaHUYEHUH 3TOTO UCCIIEAOBAHUS
ObLTO HEOOJIBIIIOE KOJIMYECTBO MAIIMEHTOB B KaXK/IOW TPyII-
Te, SKCTPANOJISILIUS Pe3yabTaTOB OrpaHUUYCHA MallUeHTaMU
MOCJIe UMIUIAHTALUU KapAUOCTUMYJISTOPa U OTCYTCTBUEM
3HAYMMOTO CTPYKTYpPHOTO 3200JIeBaHMs Cep/lia.

JlpyTuM BakKHBIM HCCIIEIOBaHUEM OBLIO HCCIEO-
Banue Flec-SL - mpocnekTuBHOE, paHIOMU3UPOBAHHOC,
OTKPBITOE, CIENOE HCCIEJOBaHUE, B KOTOPOM MPUHSIIU
yyactue 44 xapauoinoruueckux nenrpa [23]. Jmas atoro
Hccie0BaHNus ObUIM BBIOPAHBI MALMEHTH C MEPCUCTH-
pytomieit ®@I1, koTopeIM MpoBOAUIACE JTAHOBAS KapAHO-
BepcHUd, MOClIe KOTOPOHl MPOBOAMIIACH PAHIOMHU3ALUS
B OJIHY M3 JIBYX TPYII: TpyIIa Je4eHus (QIeKanHu10M
(200-300 mr/nenp) B TeueHue 4 Henelb (KOPOTKHI Kype
JIeUEHUSs1), TPYyIINa JiedeHust (IeKauHUJI0M B TeueHHUe 6
MecsneB (JUTMTEIbHBIH KYpC JICUSHHUsI ), TPYIa KOHTPO-
ns1. [lepBudHas KoHeuHasi TOYKa Obljla KOMOMHHPOBAH-
HOHI M BKIIOUaja peuuauB nepcuctupyromeint OII unu
cmepth. Ilo pesynbraTam 4-HeneabHOro HaONIOACHUS Y
242 nanueHToB, B rpynne (uekauHua OTCYyTCTBUE JI0-
CTHI)KEHUSI NEPBUYHON KOHEYHOH TOYKM HaONI0Aaloch
y 70,2% mnanueHToB npoTuB 52,5% B rpymnne KOHTPOJIS
(P=0,016). Peuunussr ®I1 nadmonanucek y 120 (46%) u3s
261 manueHToB, MOJyYaBIIUX KOPOTKUM Kypc, u'y 103
(39%) u3 263 manueHTOB, MOJYYaBIIUX ITUTCIbHBIN
Kypc Tepanuu (GJeKanHUAO0M. ABTOPBI 3aKJIIOYHIIHN, YTO
KOPOTKHMH Kypc Tepanuu (IeKkauHHIOM CYIECTBEHHO
cHIKaeT puck peruausa OII, mpu >TOM, AIUTETBHBIN
Kypc MOKa3bIBaeT JIy4Illue pe3yabrarsl Tepanuu. Heoo-
XOIMMO OTMETHTB, YTO 3TH PE3yIbTaThl OCHOBAaHBI Ha
OTpaHMYEHHOM Tepuo/ie HaOIIOACHHUS.

AHTHApUTMHYeECKasi TePanus NP KaTeTepHoit

abnanun GuOPUIIISIAN Npeacepaunii

B snoxy karerepHoro sedeHust manueHToB c¢ DI
JUTUTEJIBHOE OJKUJIaHHWE a0JIalii MOXKET OBITh CEPhE3HBIM
OIpaHMYEHUEM U BaKHBIM (PAKTOPOM MPOTPECCHPOBAHUS
3a0osieBaHus, y4YUTHIBass HEIPPEKTUBHOCTH HEKOTOPBIX
AHTHAPUTMHUYECKUX Npenaparos [24].

B HenaBHEM KaHACKOM MCCIIE0BaHUU TPOBOIMIIACH
OLICHKA BPEMEHH OT HaIpaBJICHUs Ha MpoLeaypy abianuu
JI0 ee BhIMonHeHud [25]. Bbuto mpoieMoHCTpUPOBAHO yBe-
JIu4YeHue BpeMeHu oxuaanus ¢ 211 nueit go 244 nueii B
CPaBHEHHUM C HPENBbIAYIIUM peructpom. Kakaplid msThiid
MAIMEHT B JIMCTE OKUJAHMSI yMep, ObLI TOCHUTAIN3UPO-
BaH MJIM €My OKa3blBalaCh HEOTIOKHAs IMOMOILb H3-3a
YXYIIIEHUS! COCTOSIHUSL M TTOSIBJICHUSI/TIPOT PECCUPOBAHMS
CepJECYHOIN HEOCTATOYHOCTU. DTU HEXKEJATeNIbHbIC SBIIe-
HUSI Yalie HaOIIoIalINCh Y MAIIMEHTOB B JINCTE OXKUIAHHS C
napokcuzmanbHoil OIT.

B npyrom uccnenoBaHMM MOKa3aHO, YTO BpeMsl OT
muarmoctukn @I no mpoBenenust abnanuu  siBIsIETCS
(haxTOpOM, HE3aBUCHMO aCCOLMHPOBAHHBIM C PEIUANBOM
APUTMHH U HEOOXOIMMOCTBIO MOBTOPHOU aOmaruu [26].
[lepuonepanroHHoe JeueHUE aHTHMAPUTMUYECKUMHU Tpe-
napaTamMM UMEeT Ba)KHOE 3HauCHHE IS MOAJIepKaHUS CHU-
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HYCOBOTO PHUTMa M COXPaHEHHUs] KauecTBa XM3HH IalieH-
TOB, IIPY ITOM ONTUMAJbHAS AHTHAPUTMHUECKAsK TEParus
nepe1 abnarnueli octaeTes MaJIou3y4eHHOH [27].

ITo nanueiM peructpa EHRA-ESC na poccuiickoit
MOMYJISIMY, aHTHapuTMHu4Yeckue mnpenaparsl IC kimacca
noiy4aroT 28% MNanueHToB 10 M30JSIIIUU JETOUHBIX BEH,
TOT/Ia KaK aHTuapuTMuueckue npenaparsl 11 kinacca nomy-
qaroT 53% [28]. YuuTsIBas NOsIBICHUE HOBBIX NPENapaToB
Jutst npuMenenust ipu AI1, B Onmokaiiiee Bpemsi BEpOSITHO
N3MEHEHHE YCTOSBIIUXCS CXEM PEIONePAllMOHHON U Tie-
PHONEPALMOHHON Tepanuu MalUeHTOB C MOKa3aHUSIMHU K
kareTepHoii abnarun PI1.

KEJYJOYKOBBIE APUTMHUHU

C 1984 roma (hmekanHUI CTal IHUPOKO TMPUMEHSTh-
cs s nedeHus: He Tonbko DI, HO U Apyrux HapyueHui
putma cepaua. B HaOmromaTelIbHBIX HMCCIETOBAHMAX JIE-
MOHCTPHPOBaJIach BBICOKast 3(h(heKTHBHOCTh MOAABICHUS
JKEeITyTOYKOBEIX TaxuaputMuil. Oqaaxo B 1991 romy Obutn
MIPE/ICTABICHBI PE3YJAbTaThl MHOTOLIEHTPOBOTO DPAHIOMH-
3upoBanHOro Hccienosanuss CAST, B KOTOPOM HCHOINB30-
BaHMe (IICKanHKU/Ia Y MAIMEHTOB CO CHIDKEHHON (hpaKiuent
BBIOPOCA M YaCTBIMHU JKEITYyAOUYKOBBIMH 3KCTPACHCTOIAMHU
nocie uHapKTa MHOKapaa ObIJIO ACCOIIMMUPOBAHO C BbI-
COKOM YacCTOTOH HEONArONPHSITHBIX COOBITHI M CMEPTHIO
[4]. B pesynsrare, ncnonp30BaHuEe (GICKaAMHUIA TIPH KETy-
JIOYKOBBIX apUTMHSAX OBUIO OTPAHWYECHO OINPEAEICHHBIMU
TPyNIIaMH TIAIMEHTOB, T MPOAPUTMOTEHHBIH PUCK €T0o
MIPUMEHEHNS] MUHIMAJICH.

Karexosiamunepruuyeckasi nonumopguast

JKeJTY104KOBasi TAXHKAPAUS

B 2023 rony A.T.Bergeman u coaBT. OIryOIHUKO-
Balll PE3yJAbTaThl MHOTOIEHTPOBOI'O IEPEKPECTHOIO
HCCJIEI0BAHNS, OIICHUBAIOLIETO BO3MOXXHOCTH (uie-
KaWHHWJa B CHIJKEHHM KOJMUYECTBA aAPUTMHUYECKHUX
CcOoOBITHI TIpH NOOABICHWHM K WCXOAHOH Tepamuu Oe-
Ta-aJ[peHO0IOKATOPOM MpPH KaTeXOJIAMHHEPTHIECKON
nomuMopHO# skemynoukoBoit Taxmkapauu (KIDKT)
[29]. B uccnenoBanme ObLIO BKIIOYEHO 247 TamueH-
TOB (MONydanud CpemaHIOK 103y ¢uekawmHuga 2,2 mr/
KT B JIeHb). MICXOHO BCe ManMeHTHl mosryvyanu oera-a-
npenobnokarop, y 70 (28%) Obl1 paHee MMIIAHTHPO-
BaH Kapauoseprep-aepudpumiasatop, ay 21 (9%) O6sna
BBIIIOJIHEHA JIEBOCTOPOHHSAS CUMIIATHYECKas JCHEpPBa-
nus cepama. Jlo Hagana mpueMa QruexanHuna (Menna-
Ha mepuozna 2,1 roma) y 41 manmenta (17%) Os1o 58
smu30n0B xkerynoukoB Taxukapauu (OKT). Ilocme Ha-
gana Tepanuu (QIEeKanHuAOM (MeIuaHa HaOIIOICHUS
2,9 rona) y 23 mauuentoB (9%) 3apeructpupoBaHo 38
snu3onoB JKT. Takum oOpa3om, aBTOPHI MPEATIONOKH-
JU, 9YTO KOMOMHHpPOBaHHAsA Tepanus (UICKauHUAOM C
OeTa-anpeHOOIOKaTOpAMH aCCOIMUPOBAHA CO CHIDKE-
HUEM YacCTOTHI )KEIyTOYKOBBIX aPUTMHH.

B apyrux paborax QuaexamHux nmpeangaraics B Ka-
yecTBe MOoHOTepanuu y nanuentos ¢ KIDKT npu noxoit
MepeHOCUMOCTH OeTa-aapeHoobmokaTopoB. G.J.Padfield
U COaBT. ONMHCAIN CEPHIO CIydaeB, Korna (raexamHun
JydlIe TEpeHOCHIICS TalMeHTaMH, U €ro Ha3HAYCHHE
OBLIO aCOOLMHPOBAHO C TEHAEHLMEH K YBEIMYEHUIO
YaCTOTHI CEP/ACYHBIX COKPAIIEHNH U MOBBIIICHHUIO TOJIE-
PaHTHOCTH K Qu3nyeckoit Harpy3ke [30].
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CunapoM yainHeHHOro uutepsaiaa QT

E.Chorin u COaBT. OILICHMBAIHM IOJITOCPOYHYIO O€3-
OMMacHOCTh U 3((EKTHBHOCTh Tepamuu (PICKaANHUAOM Y
nanyueHToB ¢ cuHapomoM ymauHeHHoro QT (CYUQT)
tuna 3 ¢ myrtanueir D1790G SCN5A. B sto uccienoBanue
06110 BKIIIOUEHO 30 MAanUEHTOB, MOMYYaBIIMX (DICKanHUT
U HaOmoaBImuxcs B TeueHue 1-215 mecsues (B cpeaneM,
145+£54 mecsneB, menuana 140 mecsies). Bo Bpems Te-
panuu ekanangoM QTc 3HAYMTENHHO COKpAaIaics, B
cpexaeM Ha 53 mc (10%; P <0,01). Yropouernune QTc Ob110
CBSI3aHO C KIIMHUYECKUM YIYUIICHHEM: Y BCEX MAIlCHTOB,
MIPUBEP)KEHHBIX K HAa3HAYEHHOW Tepamuu, He HaOmona-
JIOCh apUTMHUYECKHUX COOBITHH B TeueHne 83+73 MecsIieB.
V 6 u3 20 manueHToB, MPEKPATUBIINX MpHeM (prIexanHuIa
HaOIOAAINCh APUTMUYECKHAE COOBITHUS IO TMPOIIECTBUN
1-11 wmecsmueB. BaxnHol Haxoakod pabOThI SBUIOCH TO,
9T0 y 6 MAIMEHTOB MHHLMAINSA Tepanmuu (PIeKanHUIOM
TpHBeTa K MOsiBICHUIO bpyrana-momo0HsIX H3MEHEHHH Ha
OKT. HecmoTpsi Ha Takue OrpaHHYEHUs, KaK OTCYTCTBHUE
MOHUTOPHHIA YPOBHsI (plieKanHHU/a B IUIa3Me U HEIoJHast
MIPUBEP)KEHHOCTh JICYCHHUIO, PE3yIBTaThl HMCCIEIOBAHUS
CBHUJICTEIIECTBYIOT O BO3MOKHOM I1€71ecO00pa3HOCTH MPH-
MeHenus ¢uekananga y nanueaToB ¢ CYUQT Ha done
HocutenbeTBa MyTanuu D1790G SCNSA [31].

Cunapom bpyrana

HexoTtopsimu nccrnenoBarensMu GreKanHu IpH T1e-
POpaTFHOM M BHYTPUBEHHOM BBEICHUH HCIIOIH30BAJICS
JUISl IMATHOCTUKH («JIeMacKUPOBKIW») CHHJpoma bpyrana.
B 2005 romy C.Wolpert 1 coaBT. cpaBHWIA BO3MOXHOCTH
BHYTPUBEHHOTO (IekanHuAa W aliMainHa B TIPOBOKA-
uun DKT-marrepra cunapoma bpyrama [32]. BriroueHo
22 manMeHTa, y BCeX M3 HUX BBEACHHE aliMairHa B JI03€
1 mr/kr Beca Tena B TeueHue 10 MHHYT IPOBOIMPOBAJIO
WM YCHUIIMBAJIO MOAbeM cerMeHTa ST B MpaBBIX TPYIHBIX
orBepenusix. [Ipu BBeneHnn (iekannuma B gose 2,0 mr/
KT Macchl Tena (MakcumyM 150 mr) B Tedenue 10 MHHYT
MIPOBOKAIIMOHHBINA TECT OKA3aJICS TTOJIOKHUTEITHHBIM TOIBKO
y 15 u3 22 manuentoB. HecMoTpst Ha BEpOSATHO MEHBIIYIO
3¢ GeKTUBHOCTh (DICKaWHUAAa B JUATHOCTHKE CHHApPOMA
Bpyrana, ero nmpuMeHeHHE MOXKET OBITH OINPABIAHO TMPH
HEJOCTYIIHOCTH aliMaJIMHA.

[Tpumenenne nepopansHoTo uiekanauaa B 103e 400
MT C IIeTIBI0 POBOKAIMK bpyraga-mogoOHbIX H3MEHEHUH
OKI 0pUIO OmHCaHO B OTAENBHBIX HaOmoneHnsx. B 2022
Tofy OITyONMKOBAaHBI PE3YNbTAaThl MPUMEHEHHS HHU3KOH
JI03bI TIEPOPATBHOTO (IIeKauHUIA JJIsl TUATHOCTUKU CHH-
npoma bpyranma: wepes 30 munyT mocie npuema 300 mr
¢duexanHuIa y 2 nanueHToB BbIIBISUTUCH u3MeHenus: DK
1-ro Tuma, xapaxkrepHsle 11 cuHapoma bpyrana [6]. [lpu
9TOM MakcuMasibHbie TiposiBieHust Ha DKI' Obun 0O0HApY-
JKeHbI yepes 3-4 gaca.

Jpyrue kaHajionaTuu

Hcnonb3oBanue ¢uiekanHuga OBLIIO MPOTECTUPOBA-
HO y IALMEHTOB ¢ CUHIpOMOM AHuepceHa-TaBuia, pen-
KHM T€HETHYECKUM 3a00JIeBaHHEM, XapaKTePU3yIOIIUMCS
YaCTHIMH JKETYJOYKOBBIMH TaXHAPUTMISIMH (JIByHAIIpaB-
JICHHAS JKEeNMYIOYKOBas TaXUKapAWs), AUCMOPQOIOTUIMHU
U TieproaAndecKuM napanndom. K.Miyamoto u coaBT. orie-
HA 3(PPEKTUBHOCTD (IICKaUHHIA MPH KEIYIOIKOBBIX
ApPUTMISIX y TIAIIMEHTOB ¢ CHHAPOMOM AHzepceHa-TaBnina
¢ mytanueir KCNJ2 [33]. B uccrnenoanue BkiatodeHo 10
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MAIMEHTOB, Y BCEX OblIa paHee 3aperucTpUpoBaHa JIByHa-
IIPaBJICHHAs KETyJ0UKOBasi TAXUKAPAUA, HECMOTPS Ha Jie-
yeHue Oera-apeHo0IoKaTopaMH. X0JATEPOBCKOE MOHHUTO-
PUPOBAHUE U CTPECC-TECT MPOBOIMINCH UCXOIHO U MOCIIE
nepopanbHoro npuema ¢uekanauga (150+46 wr/meHs).
drexanHuA CHUXKAJ KOJIMYECTBO MHU30/10B JKEITyT0UKOBOH
aputmun ¢ 38407+19956 no 11196+14773 B nens. Y mna-
LIUEHTOB, CO CTPECC-UHIYIIMPOBAHHBIMU HEYCTONYMBBIMU
JKEITYTOYKOBBIMH TaXUKAPIUSIMH TTPUMCHCHUE (PIICKAWHU-
Jla TOAABISUIO AMM30.bl apUTMHUU. B TeueHume cpeanero
nepuosa tepanuu 23+11 mecsieB HU y OTHOTO U3 MalUeH-
TOB He ObLIIO OOMOPOKOB WJIM OCTAaHOBKH CEpALA. ABTOPHI
MIPE/ITIONIOXKHITH, YTO MepopajibHasi Tepanust (IeKanHuI0M
3G QpeKTHBHA ISl TIOAABICHUS JKCITYJIOYKOBON apUTMHH
pu cuHIpome AHnepceHa-Tasua.

KINMHUYECKUE PEKOMEHJALIUN

[TockonbKy (aekanHNUA MOIYYHII PETHCTPALMIO Ha
KJIMHUYECKOe IpUMeHeHne B Poccum Tonbko B amperne
2024 ropa, npenapar He YIOMUHAETCS B TEKYILIUX KIMHH-
YECKMX PEKOMEHIAIMSIX 10 BEJCHUIO MAlMEHTOB C JKEITy-
JTIOYKOBBIMU apuTMusMH [34], pudpruranueii mpeacepauit
[20] n HamKETYIOYKOBBIME TaXUKapIMsIMH [35], yTBEepK-
JIEHHBIX SKCIEPTHBIM coBeToM Mun3zapasa B 2020 roxy.

B 10 e Bpewmsl, comiacHO pexoMeHaanmsaM EBporieit-
cKoro obmecTBa KapauoioroB 2020 roma 1Mo BEICHHIO Tia-
mreHToB ¢ PII pekoMeHI0BaHO NpHUMEHeHHe (IeKanHUAA
(Hapsy ¢ HEKOTOPBIMH ApYyruMH Tipenaparamu [C kimacca)
B CICIYIOIMX CUTYalMsxX: Ui (hapMaKoOJIOTHIECKOH Kap-
IroBepcun HemaBHO BosHHKIIEH OIT (3a MckiroYeHneM ma-
IIMEHTOB C TSHKEIIBIM CTPYKTYPHBIM 3200JI€BaHUEM CEpIIa);
JUISL IOATOCPOYHOTO KOHTPOJIS puTMa y marmenTos ¢ @IT ¢
HOPMAJILHOM (PyHKIMEH JIEBOTO XKEIyJ0UKa 1 0€3 CTPYKTyp-
HOTO 3a00JIEBaHUsI Cep/illa, BKIIOYas 3HAYMMYIO THUIIEPTPO-
(buIo JIEBOTO JKETyouKa M MIIEMHIO MHOKap/a; B KauyeCTBE
NIPEIBAPUTEFHON TEpanny JUTsl MOBBIMICHHS ycIexa 3JIeK-
Tpuueckor kapauoBepcuu npu PII; B oTHenbHBIX ciydasx
TIPU HEYACTHIX AMM30/1aX HeqaBHO Bo3HUKIIeH DI y iy 6e3
3HAYMMOH CTPYKTYPHOH WIT MIIIEMITYECKO OOJIC3HH Cepl-
I1a - B BUZIE OJIHOKPATHOTO CaMOCTOSITEIILHOTO TIEPOPaTbHOTO
npueMa («rabieTka B KapMaHe) ¢ IENTbI0 KapIHOBEPCHH, HO
TOJIBKO ITIOCIIE TIPEIBAPUTEIBHON OeHKN 3((EeKTHBHOCTH 1
6e301acHOCTH IPUMEHEHHS TIperapara y KOHKPETHOTO Mali-
enra. LlenecooOpa3Ho OJHOBPEMEHHOE HCTIONB30BaHKE (ire-
KalHHZA C TIPETIapaToM, 3aMEIIIONINM aTPHOBEHTPHKYIISIP-
HOE TIpOBeNieHNE (TIPU XOPOIIer IepeHOCUMOCTH) [36].

Cornacuo pexomernarmsiv EOK 2022 roma mo Beze-
HUIO MAIIMEHTOB C JKEJIYJT0YKOBBIMH apUTMUSIMH U TIPOHH-
JAKTHKE BHE3aITHOU cepaeyHoil cMmeptu [37], dprmexamanyg
MOXKET TPHMEHSTHCS A TIOJABICHUS HIMONMATHYECKUX
JKEITYJJOYKOBBIX apPUTMHI (SKCTPACHUCTON U KEITyTOUKOBBIX
Taxukapanii). Takke peKOMEHIyeTCs PaCCMOTPEHHUE Tepa-
muu IeKanHAIOM, KOT/Ia KaTeTepHas abmanus cyocTpara
apUTMUHU HEAOCTYIIHA, HEXeJlaTeJIbHa MJIM OCOOCHHO pH-
CKOBaHHA y MALMEHTOB C CUMIITOMHBIMU HIMONIATHYECKH-
MU OKEJYTOYKOBBIMA APUTMHSAMH U3 BBIBOJHOTO TPAKTa
MIPABOTO JKEIYJ0YKa, JIEBOXKEITYJOUKOBBIMHU (hacMKyIsp-
HBIMH apUTMHSMH. B pekoMeHAanusax BKIIOUEHO IIpHUMe-
HeHue (rekanHnaa Ipu cUHIpoMe AHpaepceHa-TaBuia n
KIDKT. ®nexanHuA MOKET OBITh MCIIONB30BAH IS KYITH-
pOBaHMST MOHOMOP(HON >KEJTyITOYKOBOM TaxMKapauu 0e3
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HapyIICHHUs] TeMOJUHAMUKN Y TAIUCHTOB O€3 CTPYKTYp-
HBIX 3a00JICBAHUN MHOKap/a.

3AKJTIOYEHHUE

(DJ'IGKaI/IHI/II[ ABIISIETCA BAXXHBIM JIJIsI KIIMHHYECKOI'O
TIPUMEHCHNM S YWICHOM ceMencTBa AHTUAPUTMHUYICCKUX IIPE-
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BOB (pHOPHILISALIMN NIPEICEPANT 1 KETYJOUKOBBIX aDUTMHI
IIPU OTCYTCTBHU CTPYKTYPHBIX 3a00JIeBaHUI cep/ia, pu
HEKOTOPHIX KaHAJOMAaTHAX, & TAKXKe CPEJACTBOM JHArHO-
CTHKH cuHApoma bpyrana.
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HOBOCTH XYPHAIJIA
E.H.Muxaiison, H.3.I'acbeimoBa, M.M.MenBenen

TeXHOJ0THH ¢ UCT0IB30BAHMEM HCKYCCTBEHHOTO

HHTeJNIeKTa

B coBpemMeHHOM MHUpE CKOPOCTb OOHOBIICHHS HH-
(dbopmaruu OecCrpereICHTHO PACTeT, a KOJUYECTBO KIIH-
HUYECKHX U (pyHaMEHTAIbHBIX UCCIIEIOBAHNMN, HAYYHBIX
1 00pa30BaTEeNbHBIX MyOIUKAIIUI HCUUCTIAETCS TPEX3HAY-
HBIMHU U paMu exeHeneIbHo. HeyuBUTeIbHO, YTO TeX-
HOJIOTUHU HCKyccTBeHHOro nHTeuiekTa (M), m3navaapHO
NpUMEHsieMble B 00pa0oTKe OONBIIMX MTAHHBIX KIUHHU-
YecKux 0a3, CTaau NPOHUKATh M B C(epy MOArOTOBKH
Hay4YHBIX paboT, M B OKCIEPTHYIO OLIEHKY cTareil. Pery-
JUPOBAHUE, a HE 3allpPeT Ha MCIIOJIb30BaHUE MTPOrPECCHUB-
HBIX TEXHOJIOTHM, CITOCOOCTBYET Pa3BUTHIO HAYKH, B TOM
gucie B cepe MeaunuHel. B cBs3u ¢ atuM, «BecTHUK
apUTMOJIOTHN» TpejIaraeT aBTopaM, YUTATEIsIM U pe-
IIEH3EHTaM O03HAKOMHTBLCSI C HOBOM MH(pOpManuei B pas-
nene «2JTuka myonukanuii» XKXypHana.

[Ipu HampaBIeHWU CTaTbU B XXYpPHAJ HEOOXOIUMO
yKazarh MHPOpPMAIMIO 00 HCIOIb30BAaHUU TEXHOJIOTHHA C
nonaepxkkoit MU (Hanpumep, 60sbIne S36IKOBbIE MOCIH,
4aT-00Thl WJIM CO37aTelN U300paKeHUI), €CIM TaKOBbBIE
HCTIOTB30BAIUCH TIPH €€ TIOATOTOBKE.

e Heo0xomuMo ykasath, ucnoib3oBaics i MU wim tex-
Hojoruu ¢ noaaepxkoit MM npu moArotoBke pyKOMHUCH.
HNudopmanus ykassiBaeTcs B cBOOOAHON Popme B cOMpo-
BOIUTEIHHOM MHChME MIPU ToAade pyKkomucH B XKypHai.

* B pazzene pykonucu «Marepuainbl U METOABI UCCIIEO-
BaHUS» aBTOpPaM CJIeAyeT AETaIbHO OMUCATh, KAKIM 00pa-
30M U € KaKoH 11eJ1bto ucnoib3oBaics MW wim TexHonoruu
¢ nonaepkkoit MU tipu viccie[0BaHUK H/HJIH MTOATOTOBKE
PYKOIIHCH.

e WU unu texnonoruu ¢ noaaepxkkod MU He cuurarorcs
aBTOPAaMH U HE TOJDKHBI OBITh YKa3aHbI aBTOPAMH WIIN COAB-
TOpaMH B PyKOIIMCH. AHAJIOTHIHBIM 00pa3oM, OHHU HE JIOJIK-
HBI OBITH YKa3aHbI KaK aBTOPHI MIIH COABTOPHI B CCHUIKAX.

* ABTOPBI IOJKHBI 3asIBUTH U TIOATBEPIUTD, YTO HUKAKAs
4acTh HampamisieMoro marepuaia B JKypHall, CO3TaHHBINA
WM KOPPEKTUPOBaHHBIN ¢ momoibio MU mnu texHomornit
¢ noanepxko MM, He HaXoauTCA Ha PAaCCMOTPEHUH WU
He ObLTa HampaBJeHa B PYroH JKypHaJI Ha pacCCMOTPEHHE
K IMyOIMKaliH, ¥ 9TO HUKAKOW SIEMEHT €€ TPeICTaBICHHS,
BKJTIOYAst JIFOOOH KOHTEHT, C(HOPMHUPOBAHHBII C TOMOIIBIO
WU unu Texnonoruii ¢ noanepxkoit MU, ve signsiercs ma-
THAaTOM M He HapyImaeT mpasuia XKypHana.

[Ipu mpoBeneHNN pEIeH3UPOBAHUS PELEH3CHTH HE
JOJDKHBI 3arpy’kaTh HAalpaBlI€HHBIE UM Ha OSKCHEPTH3Y
PYKOIIMCH B TIPOrpaMMHOE 00ecreyeHne Uil APYTHE TeX-
Hosorun MU, rae koH(QUICHIIMAaIbHOCTh HE MOXKET OBITH
rapaHTupoBaHa. B cinydae ucnonszoBanus MU wim tex-
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HoJyoru# ¢ noaaepxkoid MU ¢ 1enbro sSKCrepTussbl cTarei,
PEIICH3EHTaM CJIeyeT coo0IuTh 00 aTOM penakimu JKyp-
Hana. B yactHOCTH, HEOOXOIMMO yKa3aTh, KaK UCIIOJIB30-
Basack TexHomorust U B mporiecce ONeHKH PyKOIIHCH HTH
MIPU HAIMMCAHUH KOMMCHTAPHEB / 3aKITFOUCHUS.

Buumanue! Pe3ynbrarel, MosydeHHBbIE C MTOMOUIBIO
uHCcTpyMeHTOB UM, MOTYT Ka3aThCsl yOSTUTEIbHBIMU 1 aB-
ToputeTHbIMU. OnTHAKO camu HHCTpyMeHTHl W He MoryT
OTIMYHUTh UCTHHHYIO HH()OPMAIIUIO OT JIOKHOM, YTO O3HA-
YaeT, 4YTO UX PE3yJIbTaThl MOTYT OBITh HCBEPHBIMHU WIIH BBO-
JSIIAMHA B 3a0JyKIICHHE, WIN TPEIOCTABIATh HEIIOTHBIN
WM TIPEAB3STHIN PE3yIIbTar.

«BecTHHK apUTMOJIOTHN» B ayqHopopmare

Jpyras HoBocTh JKypHaia OyzeT Ba)XHOH, B IEPBYIO
ouepesib, CICHUANINACTAM, XKEJIArIIUM ObITh B Kypce ca-
MBIX CBEKHUX MYOJHMKAIWN, HO HE UMCIOIIUM J[OCTaTOYHO
CBOOOJTHOTO BPEMCHHU ISl TPOYTCHHUS TIOJHBIX TEKCTOB
crareil. «AynuoPutM» - Tak Ha3bIBaeTCsS HOBBIA paszziel
XKypnana, pazmMearonero «mojakacTel», TO €CTh ayIuoIe-
penauyu B BUJE Aualiora ¢ aBropamu crareil. Kaxnas 3a-
MTUCh JUTUTEIBHOCTHIO 8-15 MUHYT MO3BOJISIET TOTPY3UTHCS
B MHpP HAyYHOW apUTMOJIOTHH, HE OTPBIBASICh OT JOPOTH
(B OOILIECTBEHHOM TPAHCIIOPTE, JIMYHOM aBTOMOOUIIC) UJIH
00e/IeHHOT 0 MepephiBa Ha paboTe.

B momkactax BBl y3HaeT€ O IMOCIICAHUX HAYyYHBIX
HCCIICIOBAHUSAX ¥ TEPCIOBON KIMHUYECKOW MPAKTHKE B
00acTy HApyIICHUNA PUTMA Cep/la, IPOPHUIAKTHKH BHE-
3aMHOM CepAeYHON CMEPTH, AUATHOCTHKHU CEPIEUHO-COCY-
JIUCTBIX 3a00JICBAaHWI W HAPYIICHUIA CEPJCYHOrO PUTMA,
ANCKTPOKAPAMOCTUMYJISIIIMA ¥ MHOTHX JPYTHUX Harpasiic-
HUI MHBa3MBHOTO, XUPYPTrUYCCKOr0 U METUKAMEHTO3HOTO
JICUCHHS TIAIIUCHTOB C APUTMUSIMH.

BaXHO OTMETHTB, YTO TIOAKACTHI «AyTUOPUTMY, Kak
U TNyOJMKyeMbIC HAy4HBIC CTAThbU, MPCIHA3HAYCHBI IS
CICIMAJICTOB B 00NacTH 3apaBooxpaneHus. MuHpopma-
Ul B ayuorepeadax MOXKET OTJIUYaThCs OT Marepuaia
OMyOJIMKOBAaHHOW CTaThH O OOCYXKIaeMOW TeMe, He pe-
LCH3UPYETCSI U HE MOXKET OBbITh BpauyeOHON PEKOMEHTaIH-
eil. ABTOpBI MOTYT O3BYYHBAaTh JINYHOC MHCHHE KacaTelb-
HO HAy4YHBIX U 00pa30BaTEIbHBIX ACIEKTOB, MH(DOpMAIIHS
MOXET OTJIUYAThCS OT IMOJIUTHKH PabOTOAATEIIS YIaCTHIKA
ayauornepeiaud, OT JCHCTBYIOIIUX KIMHUYECKHX PEKO-
MEHJAIHH.

s ynmoOcTBa uuTareliel M Ciyliateneil KypHa-
Jla KXl MOIKACT OyleT pa3MemiarhCsi Ha CTPAHUIIC C
aHHOTAIlMeH KOHKPETHON CTaThu, Ha OTICIBHOW CTpa-
Hulle uHTepHeT-cata JKypuama (https://vestar.elpub.
ru/), a Takxe B tenerpam-kanaine Jypuana (https:/t.me/
vestnikaritmologii).
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COMPARATIVE CHARACTERISTICS OF ENDOVASCULAR OCCLUSION AND THORACOSCOPIC
AMPUTATION OF LEFT ATRIAL APPENDAGE IN PATIENTS WITH ATRIAL FIBRILLATION
7.7Z.Khalimov', S.E.Mamchur', LN.Mamchur', K.A.Kozyrin?, N.S.Bohan', I.N.Sizova'

'FSBSI “Research Institute for Complex Issues of Cardiovascular Diseases”, Russia, Kemerovo, 6 Sosnovy blvd;
2FSBI “NVRC named after A.V. Vishnevsky” MH RF, Russia, Moscow, 27 Bolshaya Serpukhovskaya str.

Aim. To compare the effectiveness and safety of endovascular occlusion and thoracoscopic amputation of the left
atrial appendage (LAA) in patients with atrial fibrillation (AF).

Methods. We present a retrospective single-center study with a prospective component including 25 patients with
AF who underwent thoracoscopic amputation of the LAA and 31 patients on prospective part who underwent endovascu-
lar occlusion of the LAA. All patients signed voluntary informed consent for medical intervention and participation in the
study. The criteria for selecting patients for thoracoscopic amputation of the LAA were the impossibility of performing an
endovascular technique, features of its anatomy and increased trabecularity.

Results. In the group of patients with thoracoscopic amputation of the LAA, 2 cases of embologenic stump of the
LAA with a depth of 1.6 cm (8%) were identified; these patients were recommended to continue taking anticoagulant
therapy. Among patients who underwent thoracoscopic amputation, no complications were identified in the first 30 days
after surgery, including mortality, bleeding, phrenic nerve paresis, acute cerebrovascular accident, pleurisy, pneumotho-
rax, hemothorax. In 3 patients who underwent endovascular occlusion of the LAA, hematomas were detected at the site
of puncture of the great vessels (9.7%), in 2 patients thrombus were detected on the occlusion device according to the
results of transesophageal echocardiography (6.5%), which required the prescription of warfarin in these patients. Also, in
2 patients (6.5%) during implantation of the occluder into the LAA, as a result of the incorrect diameter of the disk of the
occluding device, a residual cavity with a depth of 0.7 cm was formed between the ridge and the occluder. No significant
differences in the frequency of non-severe complications were found in the groups, p =0.139. During the year of postop-
erative observation, thromboembolic complications were absent in the operated patients of both groups.

Conclusion. When comparing two methods of LAA isolation, no severe complications were identified, either in the
perioperative or in the early or late postoperative period. There were no significant differences in the incidence of non-se-
vere complications in the early postoperative period. Thus, the effectiveness and safety of thoracoscopic amputation and
endovascular occlusion of the left atrial appendage are comparable.

Key words: atrial fibrillation; the left atrial appendage; thoracoscopic amputation; endovascular occlusion; com-
plications
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Atrial fibrillation (AF) has become a critical pub-
lic health problem over the past decades, and its preva-
lence has been increasing due to greater ability to treat
chronic cardiac and non-cardiac diseases, as well as im-
proved ability to diagnose AF [1, 2]. AF remains the most
common arrhythmia, occurring in the general population
in 2% of cases and associated with an increased risk of
thromboembolic complications (TEC) [1, 3-5]. AF has
been found to result in a fivefold, and according to some
reports, a sixfold increase in the risk of TEC and stroke
and a twofold increase in mortality among patients [6,
71]. In patients with AF, thrombi form in the left atrial ap-
pendage (LAA) in 90% of cases, which can embolize the

© Autors 2024

main vessels [8, 9]. The LAA has a multitude of func-
tions, including modulating sympathetic and parasym-
pathetic tone, regulating the balance of natriuretic pep-
tides, managing pressure and volume in the left atrium,
and contributing to left ventricular diastolic filling [10,
11]. The architecture of the left atrial appendage is com-
plex, characterized by heterogeneous wall thickness and
consisting of endocardial and epicardial fibers arranged
in various orientations [8]. Anatomical features of the
left atrial appendage, such as its long, tubular shape and
narrow atrial-appendage junction, predispose it to blood
stasis and thrombus formation. This risk is particularly
pronounced in the context of AF, where the absence of
effective atrial contraction results in decreased blood flow
velocity within the LAA [8, 12-14].
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It is the alterations in blood flow velocity within the
left atrial appendage and the structural remodeling of its
endothelium that are associated with an increased risk of
thrombus formation in patients with AF [8]. Traditionally,
anticoagulants are prescribed to patients with AF for pre-
vention of TEC, but such therapy is associated with the
risk of hemorrhagic complications, in particular hemor-
rhagic strokes. Moreover, in some patients it is impossible
to prescribe anticoagulants due to contraindications. Given
the critical role of the LAA in thrombus formation and mi-
gration in patients with AF, surgical or transcatheter meth-
ods of LAA exclusion are emerging as viable alternatives
to anticoagulant therapy. These methods can help
reduce the risk of thrombosis and prevent cardio-
embolic ischemic events in patients with AF [12].
To date, there are two main techniques to exclude
LAA, thoracoscopic amputation (TA) and endovas-
cular occlusion (EO).

ORIGINAL ARTICLES

TA due to impossibility of endovascular technique due to
various factors (anatomical anomalies, increased trabecu-
larity of LAA according to the results of transesophageal
echocardiography (TE Echo), inferior vena cava occlu-
sion); 31 patients underwent LAA EO. Before occlud-
er implantation, patients underwent visualization of the
LAA by TE Echo and contrast angiography to determine
the optimal size of the occluding device (Table 1).

The sample size of patients with atrial fibrillation
who underwent left atrial appendage exclusion and tran-
scatheter LAA occlusion was not calculated, as there is a
lack of literature providing data on the expected outcome

Table 1.

Assessment of left atrial appendage (LAA) size in patients in the
endovascular occlusion group by transesophageal echocardiog-
raphy (TE Echo) and contrast angiography (CA) methods

LAA TA has certain advantages compared LAA size according to TE Echo LAA s'ize, mm,
to EO: firstly, additional risk of thrombosis can |# data, mm according to CA
be avoided without implantation of foreign mate- 0° 45° 90° 135° JIKTII TIKIT
rials, and secondly, there is no endothelialization | 1. 21 19 22 21 22 18
of the implant, which does not require prescription

’ . . 2. 23 23 24 24 26 26
of antithrombotic therapy [15]. Despite this, there
remains a risk of a residual cavity (stump) of the 3. 20 16 18 22 24 23
LAA following the TA procedure. The presence | 4. 18 17 20 16 20 18
of such a residual cavity in a patient precludes | 5. 19 19 20 20 17 16
the.: discontinuation qf anpcoagulagt therapy [15]. 6 15 14 16 20 19 17
With LAA EO, there is a risk of residual blood flow
around the implant and thrombosis on the device 7. 21 19 21 20 19 20
itself, which has a significant impact on prognosis. | 8. 19 19 16 19 22 19
However, with the improvement of this technique | 9. 17 16 17 19 23 18
and the use of .nev&./—generation occludgrs, the risks 10. 25 2 2 3 25 2
of these complications are also decreasing [10, 15]. !
Virtually all previous studies have focused on com- 11. 21 17 18 20 20 9
paring the efficacy of traditional methods (such as | 12. 16 20 20 16 19 17
anticoagulant therapy) and alternative methods |13, 23 18 20 20 23 19
(such as LAA EO. and T{X) for thromboembolisrp 14, 20 73 73 23 21 73
prophylaxis in patients with AF. However, there is ] ] " T T T T
a notable paucity of research comparing the effica- 3. 5
cy of the two surgical techniques for LAA closure. | 16. 24 19 17 16 22 18
This is what prompted this study. 17. 17 15 18 18 19 18

Tl:ie ai;n of ;he ?udy Wais to colmpare thz f}il:ﬁ- 18 15 13 13 13 15 14
cacy and safety of endovascular occlusion and tho-
racoscopic LAA amputation in patients with atrial 19. 18 17 18 18 19 20
fibrillation. 20. 15 16 16 17 20 15

METHODS 21. 22 19 22 23 23 19

Th : 4 by the local effical 22. 20 20 19 18 21 18

e study was approved by the local ethica
committee, protocol No.8 dated 10.10.2022. All pa- 23. 20 20 19 18 21 18
tients signed an informed consent form for surgical | 24. 19 17 17 18 17 17
intervention and participation in the study. 25. 23 25 26 24 24 25

We present a retrospective single-center [ ,g 23 20 17 15 21 18
study with a prospective component that included
56 patients with AF who had established contrain- 27, 18 16 18 19 18 18
dications for ongoing anticoagulant therapy: high [ 28. 18 17 16 18 19 17
risk of bleeding on anticoagulants (HASBLED > | 29. 15 16 16 18 20 15
1 point) and ischemic events (CHAZDSZ-VASC in 30. 22 20 ) 23 23 19
men > | point, in women > 2 points), as well as a
history of bleeding and stroke, and inability to take 122 120 20 19 20 20 18

anticoagulant therapy. 25 patients underwent LAA

Note: LCP - left caudal projection; RCP - right cranial projection
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rates for these patient categories. The group of patients
undergoing LAA TA was represented by a continuous
retrospective sample of all patients operated on between
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Fig. 1. Transesophageal echocardiography after thoracoscopic left
atrial appendage amputation. There is an embologenic left atrial
appendage stump with a depth of more than 1 cm, its cavity is

highlighted by an oval.
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Fig. 2. Transesophageal echocardiography after endovascular
occlusion of the left atrial appendage. The thrombus (red oval) on

the occluding device (blue oval) is visualized.

Fig. 3. Transesophageal echocardiography after endovascular
occlusion of the left atrial appendage. Residual cavity (gray arrow)
between the ridge (blue oval) and the occluder (red oval).

2018 and 2022. The LAA EO group was formed by pseu-
dorandomization from 170 patients operated on in 2023,
observed prospectively.

The following outcomes were analyzed
in the comparison groups: mortality, hemor-
rhage, diaphragmatic nerve paresis, acute cere-
bral circulatory failure, pleurisy, pneumo- and
hemothorax, hematomas at the site of main
vessels puncture, embolized stumps of the
LAA, thromboses on the occluding device ac-
cording to the results of TE Echo.

Technique of LAA thoracoscopic

amputation

LAA TA was performed under general
anesthesia. Separate lung intubation facilitated
single-lung ventilation, alternating between the
left and right lungs. Thoracoscopic ports were
placed at the 4th, 5th, and 6th intercostal spaces
along the left mid axillary and posterior axil-
lary lines. Thoracoscopy was performed under
conditions of positive pressure in the pleural
cavity (CO, insufflation at a flow rate of 8-10 L/
min until intrapleural pressure of 8-13 mmHg
was achieved). During thoracoscopy, the pleu-
ral cavity was examined for changes. Pericar-
dial dissection was performed with a coagu-
lator. The Endo GIA™ stapler was placed on
the left, which was used to amputate the LAA.
For LAA amputation in patients, 60 mm long
cassettes with 4.2 mm high staples were used.
After revision of the LAA amputation line, the
left pleural cavity was drained through the con-
traperitoneum for the stapling device, followed
by thoracoport extraction and suturing of the
postoperative wounds.

Technique of LAA X-ray endovascu-

lar occlusion

Catheterization of the right femoral vein
was performed under endotracheal anesthesia.
Mid-inferior interatrial septal puncture was
performed using the Brockebrough TE Echo
technique. A super rigid guidewire was used
to guide the delivery introducer and Pig-tail
catheter and to perform LAA contrast. Based
on angiography and TE Echo data, the choice
of the optimal occluder size was performed.
The Amulet occluder (Abbott) was delivered
to the LAA, and sequential opening of the lobe
and disk of the occluder was performed. The
occluder lobe deployed behind the envelope
artery, and the disc did not impinge upon the
mitral valve. A positive tension test was per-
formed. The delivery device was detached
from the occluder, with careful monitoring of
its stable position and the absence of blood
flow through the occluder. Subsequently, the
introducer was removed.

Statistical analysis

Statistical processing was performed in
Statistica 12.0 program (Statsoft) and includ-
ed presentation of absolute values and their

JOURNAL OF ARRHYTHMOLOGY, Ne 3 (117), 2024



percentages, medians, 1st and 3rd quartiles (25th and
75th percentiles), and interquartile range [Me (25;75)]).
Nonparametric criteria were used to evaluate and an-
alyze the obtained data: two independent groups were
compared quantitatively using the Mann-Whitney U-cri-
terion. The significance of differences between nominal
traits was analyzed using Pearson’s chi square criterion
with Yates’ correction. Differences were considered sta-
tistically significant when the level of first-order error
was less than 0.05.

RESULTS

In terms of age, the compared groups were similar:
the median age of patients in the LAA TA group was 59
years (interquartile range: 52 to 67 years), while in the
LAA EO group it was 62 years (interquartile range: 50 to
67 years), with a p-value of 0.499. The groups also did not
differ in gender composition. There were 6 females (24%)
in the TA group and the rest were males 19 (76%), while
in the EO group there were 9 females (29%) and 22 males
(71%), p=0.673. Patients in the TA group had in 14 cas-
es persistent form of AF (56%), in 11 cases paroxysmal
form of AF (44%). There were 15 cases of persistent AF
(48.4%), 6 cases of paroxysmal AF (19.4%), and 10 cases
of persistent AF (32.2%) in the EO group.

During the examination, all patients in both groups
were confirmed to be at high risk of TE and bleeding: me-
dian risk of TO CHA,DS -VASc was 4 points (3; 5); medi-
an risk of bleeding HASBLED was 3 points (3; 5). Throm-
boembolic events in the anamnesis that occurred against
the background of anticoagulant drugs were observed in
10 people (17.8%).

Among patients who underwent LAA TA, no com-
plications were detected within 30 days after surgery, in-
cluding no cases of death, bleeding, diaphragmatic nerve
paresis, acute cerebral circulatory failure, pleurisy, pneu-
mo- and hemothorax. After 1.5 months after LAA TA, re-
sidual cavities - embolized LAA stumps 1.6 cm deep were
detected according to TE Echo in 2 patients (8%) (Fig.
1). These patients were advised to continue anticoagulant
therapy. The remaining patients (n=23) were discontinued
anticoagulants in the postoperative period.

In the LAA EO group, 3 patients had hematomas
at the site of puncture of the main vessels (9.7%). In 2
patients of the LAA EO group thrombi were found on the
occluding device according to the results of TE Echo (6.5
%) (Fig. 2). These 2 patients were prescribed warfarin
with a TE Echo 1.5 months later to monitor thrombus sta-
tus. After 1.5 months of warfarin therapy, no thrombotic
masses at the occluding device were detected on control
TE Echo and anticoagulant therapy was discontinued.
The remaining patients (n=29) were discontinued antico-
agulant therapy in the postoperative period. In 2 patients
(6.5%) during occluder implantation in the LAA, a resid-
ual cavity between the ridge and the occluder with a depth
of 0.7 cm was formed because of incorrect selection of
the occluder disk diameter (Fig. 3).

There was a total of 2 complications in the LAA TA
group and 7 complications in the LAA EO group. There
were no significant differences in the frequency of non-se-
rious complications between the groups, p=0.139. During
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one year of postoperative follow-up, TE and mortality
were absent in operated patients of both groups.

DISCUSSION

According to our results, comparing the two methods
of LAA isolation showed no severe complications, inci-
dences of thromboembolic and fatal events among patients
in both groups. No significant differences were also found
in the incidence of non-serious complications in the early
postoperative period.

Most of the previously published materials cover
comparative evaluation of the efficacy of LAA EO and an-
ticoagulant therapy, as well as studies of the efficacy of
LAA TA alone and in comparison, with anticoagulants. Ac-
cording to one literature report, LAA EO results in lower
rates of hemorrhagic stroke, cardiovascular and total mor-
tality, and non-procedural bleeding compared to warfarin
[16], while other data suggest that LA EO is comparable
to anticoagulants in terms of stroke and all-cause mortal-
ity with lower rates of bleeding [17, 18]. The efficacy and
safety of TA LAA in stroke prevention in patients with AF
when anticoagulant therapy is not available has also been
established [19, 20]. Moreover, it was found that LAA TA
was even superior to warfarin with respect to stroke pre-
vention in patients with non-valvular AF [21].

However, the issue of comparative characterization
of the efficacy and safety of LAA TA and EO is poorly
studied, and only a few studies have been devoted to this
problem. Jian-Long Wang et al. conducted a study of 209
patients with non-valvular AF. The authors monitored pa-
tients starting from the first day after surgery and evaluat-
ed efficacy endpoints, including stroke, transient ischemic
attack, systemic embolism, and death. They also assessed
safety endpoints, such as bleeding events, and recorded
perioperative complications. It was concluded that LAA
TA and EO had similar efficacy in preventing stroke, but
there were fewer bleeding events in the LAA TA group
[15]. Our data about stroke are consistent with Jian-Long
Wang et al, but our results showed no differences in the
incidence of bleeding during LAA TA and EO.

According to a large meta-analysis by Shijie Zhang,
including 19 studies and more than 1,500 patients, which
evaluated primary endpoints (incidence of stroke during a
follow-up period of at least 12 months) and secondary end-
points (incidence of successful complete closure of LAA
with EO or TA and post-procedural mortality and compli-
cations, and all-cause mortality during a follow-up peri-
od of at least 12 months), the authors found no significant
differences in stroke and all-cause mortality in patients of
both groups after 12-month follow-up [22]. When compar-
ing the two techniques of LAA closure, our results also
showed no differences in stroke incidence and all-cause
mortality according to our results. In our study, there were
no cases of stroke and all-cause mortality in both groups.

A.Yoshimoto et al. in their study found no significant
differences in the number of intraoperative and postoperative
bleeding or the incidence of intraoperative massive bleeding
and postoperative thrombosis of the LAA stump with 100%
successful LAA closure when comparing LAA TA and EO. In
terms of feasibility and efficacy about stroke prevention, the
two methods had no significant differences [23]. We found
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no differences in the incidence of bleeding in the periopera-
tive period and in the incidence of stroke among patients in
both groups. In 2 cases of stump formation after LAA TA, no
cases of thrombosis were detected. Two cases of thrombosis
at the occluding device recorded in the LAA EO group were
successfully eliminated after a course of warfarin therapy fol-
lowed by withdrawal of anticoagulant therapy.

L.Raman et al. performed a study among patients
with AF who underwent LAA TA or EO due to inability or
refusal to take anticoagulant therapy. The authors demon-
strated the feasibility and comparable clinical outcomes
of both techniques without significant periprocedural or
postprocedural complications. The authors pointed out
that 1 patient in the TA group with hypertrophic cardio-
myopathy had a wall thrombus at successful closure of
LAA at 4 months of follow-up, and 1 patient after EO
had a thrombus on the occluding device at 6 months of
follow-up. The authors noted that these patients resumed
anticoagulants with follow-up TE Echo showing resolu-
tion of thrombus in both cases [24]. In our study, we also
found no significant differences in the sum of periproce-
dural complications in both groups (LAA TA group had
a total of 2 complications, LAA EO group had 7 compli-

cations, p=0.139). In our study, there were also isolated
cases of device-related thrombosis in the LAA EO group
(n=2), which were undetectable after 1.5 months of anti-
coagulant therapy.

Thus, our findings are consistent with the few pre-
viously published data by other authors and indicate that
there are no significant differences in efficacy and safety
between LAA TA and EO. The absence of differences
in the incidence of mortality, stroke and the number of
non-serious periprocedural complications in the com-
pared groups proves that the efficacy and safety of LAA
TA and EO are comparable. Thus, both techniques of
LAA closure are comparable and can be recommend-
ed as an alternative to anticoagulant therapy in patients
with various forms of AF for the prevention of cardio-
embolic complications.

CONCLUSION

Thoracoscopic amputation and endovascular occlu-
sion of the LAA are comparable in efficacy and safety and
are worthy alternatives for the prevention of cardioembolic
complications in patients with AF and inability or contra-
indications for anticoagulant therapy.
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CLINICAL EFFICIENCY AND SAFETY OF HIGH-POWER SHORT-DURATION RADIOFREQUENCY
ABLATION IN TREATMENT OF PATIENTS WITH ATRIAL FIBRILLATION
A.Fayez'?, N.V.Safonov 3, A.S.Steklov?, A.G.Faybushevich', A.F.Farzutdinov?
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Aim. Evaluation of the clinical efficacy and safety of a high-power short-duration (HPSD) strategy for ablation
index (Al) - guided pulmonary vein isolation (PVI) using different power settings.

Methods. 185 patients were scheduled for Al guided ablation. Patients were randomized into 2 groups and every
group was divided into two subgroups. First group (n=95) PVI was performed with SOW. Second group (n=90) with 45
W. In Ia and ITa Al was 400-450 au (arbitrary unit) in posterior wall and 500-550 au. in the anterior wall. In Ib and IIb Al
was 400-450 au in posterior wall and 450-500 au in the anterior wall.

Results. Efficacy of the PVI was 100% in all patients. Within 6 months, atrial fibrillation recurred in Ia, Ib, Ila and
IIb subgroups were 5/55 (9.0%), 4/40 (10%), 6/50 (12%) u 5/40 (12.5%) p>0,05. First-pass PVI in Ia, Ib, Ila and IIb
subgroups were 53/55 (96.36%), 37/40 (92.5%), 46/50 (92%), 36/40 (90.5%) (p>0,05). There was no significant intra
operative complications. The total procedure time was 55+10 min, 50+8 min, 60£10 min, 56£9 min (p>0.05).

Conclusions. HPSD ablation in patients with atrial fibrillation significantly reduces the procedure time, does not
increase the incidence of intraoperative complications and is effective in the short term results.

Key words: atrial fibrillation; ablation index; high power short duration; catheter ablation; ablation index; pulmo-
nary vein isolation; procedure time
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Atrial fibrillation (AF) stands as the most common
type of cardiac arrhythmia [1]. The frequency of AF in
the overall population is 1-2%, with the incidence rate
increasing with age from 0.5% in the 40-50 years old to
5-15% in those aged 80 [2]. According to current recom-
mendations for catheter ablation (CA) in patients with
AF, the isolation of the pulmonary veins (PV) is a pivotal
aspect of treating this arrhythmia [1]. Despite recent ad-
vancements, 20-45% of patients experience recurrences
after PV isolation (PVI) [3]. According to the study by
Wasmer K. et al., it was demonstrated that most patients
with recurrent AF after PVI showed at least one recon-
nected vein during redo procedures. The primary cause
of recurrences is the restoration of conduction, attribut-
ed to endurable isolation (non-transmural, intermittent
radiofrequency application) [4]. Numerous approaches
have been presented to enhance the outcomes of surgical
treatment for AF, such as the CLOSE protocol [5] and
Ablation Index (AI) [6]. CLOSE protocol represents an
approach aimed at isolating the PV ostia through precise
continuous (distance between points < 6 mm) radiofre-

© Autors 2024

quency intervention, achieving target ablation index val-
ues of > 400 au for the posterior wall and > 500 au for the
anterior wall. The Ablation Index is a marker of quality
lesion formation, providing a visual representation of the
lesion based on the integration of power, contact force,
and time parameters, which is displayed on the CARTO®
3 system (Biosense Webster).

Throughout radiofrequency ablation (RFA), electro-
magnetic energy undergoes conversion into thermal ener-
gy, leading to tissue damage and temperature elevation.
The temperature elevation process encompasses two stag-
es: resistive heating, impacting surface tissues (1-2mm),
and conductive heating, which facilitates the transfer of
heat from surface tissues to underlying tissues [7].

In the presence of good catheter-endocardium con-
tact (25%), only 9% of the power is effectively delivered
to the endocardium. For instance, at a power level of 30
watts and optimal contact (25%) with the endocardium,
merely 2.7 watts are transferred to the endocardial tissue.
When applying 30 watts of power for 30 seconds, a total
energy delivery of 900 joules occurs, with only 90 joules

@)ov 0|
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being imparted to the endocardium. Similarly, at 50 watts
for 10 seconds, only 45 joules of energy are transmitted to
the endocardium. When operating at 10 watts, the catheter
temperature elevates by 13°C. Consequently, at 30 watts,
the temperature reaches 39°C, and at 50 watts, it rises to
65°C. The formation of an irreversible lesion necessitates a
temperature exceeding 50°C [8].

During standard RFA procedures with power settings
ranging from 20 to 45 watts and a duration of 20 to 60
seconds, the formation of ablation points predominantly
occurs during the conductive heating phase.

High power short duration ablation (HPSD) is an
approach that reduces the conductive heating phase while
increasing the resistive heating phase. This results in an
expanded area of lesion, facilitating the formation of trans-
mural lesions in the atrial myocardium with irreversible
tissue damage and reduced risk to surrounding structures,
such as thermal injury to the esophagus [9].

Patients characteristics

13

The strategy of HPSD ablation was developed to
overcome limitations of the traditional approach. How-
ever, much remains unknown regarding the safety and
effectiveness of this approach. Additionally, the question
for the optimal interventional treatment method for AF and
the selection of the optimal RF energy for pulmonary vein
isolation still require confirmation. This forms the basis for
our research objective.

Aims. Evaluation of the clinical efficacy and safety
of a HPSD strategy for ablation index (AI) - guided abla-
tion using different power settings (45 and 50 watts).

METHODS

The research was a multi-center retrospective blind
randomized controlled trial between 2021 and 2023. A
comprehensive sample of 185 participants was enrolled
in the study and categorized into 2 cohorts, each of
which was further subdivided into two subgroups. Pa-

Table 1. tient.s were enrolled in the study after
providing informed consent.

In the first group (n=95), PVI was

Note: HTN — hypertension, BMI - body mass index, DM - diabetes mellitus,

CAD - coronary artery disease, TIA - transient ischemic attack

Morpho-functional characteristics

Table 2.

Note: LA - left atrium; EF - ejection fraction; ESV - end systolic volume; EDV -

end diastolic volume; RA - right atrium; LAVI - left atrium volume index;
PASP - pulmonary artery systolic pressure.

I group 50 W (n=95) 11 group 45 W (n=90) performed with power of 50 watts in la
a(n=55) | b(®=40) | a(n=50) | b(n=40) | subgroup ((nzii) AIIl was 40'0_4501?rb1c_1
trary units (au) for the posterior wall an
Age 62.6£7.8 | 62.45£9.8 | 63.5+10.1 | 63.1+£7.44 500-550 au for the anterior wall, in Ib
Female, n (%) 34 (61.81) | 25 (62.5) 27 (54) 22 (55) (n=40) Al was 400-450 au for the poste-
Male, n (%) 21 (38.18) | 15(37.5) 23 (46) 18 (45) rior wall and 450-500 au for the anterior
HTN, n (%) 32(58.18) | 21(52.5 | 31(58) | 23(57.5) | wall Infthe Szcond group (nf:f;))’ PVI
. 5 was performed at a power o watts,
Dyslipidemia, n (%) 10 (18.18) 2(5) 7(14) 3(7.5) in Ta (n=50) with target AT of 400-450
BMI > 25, n (%) 53 (96.36) | 39 (97.5) 48 (96) 39 (97.5) au for the posterior wall and 500-550 au
Smoking, n (%) 37(67.27) | 26 (65) 33 (66) 24 (60) for the anterior wall in IIb (n=40) Al of
DM, n (%) 6 (10.09) 3(7.5) 5(10) 5(12.5) 400-450 au for the posjterior wall and
CAD, n (%) 10(18.18) | 7(17.5 | 9(18) | 8oy | +0-500aufortheanteriorwall
. Inclusion criteria: Symptomatic
Stroke / TIA, n (%) 1.8 0 0 0 AF or resistance to at least one anti-
Hypothyroidism, n (%) | 14 (25.45) | 9 (22.5) 10 (20) 7(17.5) arrhythmic drug from the first or third
Hyperthyriodism, n (%) | 3 (5.45) 1(2.5) 2 (4) 0 group of antiarrhythmic drugs. .
Thyroid cancer, n (%) 1(1.8) 0 0 0 Excllusu')n . criteria: Left atrial
thrombosis, significant coronary artery
CHA DS, -VASc 4.13+1.25 [ 3.63£1.19 | 4+=1.51 [ 3.75%1.28 | jisease requiring revascularization, val-

vular heart disease requiring surgical
correction, acute infectious diseases,
severe heart failure (NYHA class IV) or
left ventricular ejection fraction (LVEF)
<35%, and history of stroke within the

— — past 3 months.
I group 50 W (n=95) 1T group 45 W (n=90) Mean age of the patients in the Ia,
a (n=55) b (n=40) a (n=50) b (n=40) Ib, I1a and ITb subgroups was 62,6+7,8,
LA size, mm 40+3.5 43+9.5 39.3£3.9 42+10 62,45 + 9,28, 63,45+ 10,1 and 63,09
EF, % 5049 5848 5 55410 5549 5 + 7,44' respec.tlvely. All patients were
1 344501 34510 352183 35211 receiving anticoagulants. Paroxysmal
ESV, m 449, 248, atrial fibrillation (AF) was present
EDV, ml 80.3+12.1 90+9 89.3+11.2 9848.5 in 72,72% (n=40), 70% (n=28), 74%
RA size, mm 30+6 3349.1 3247 32+10 (n=37) and 80% (n=32) patients in Ia,
LAVI, ml/m’ 423:11.1 | 41284 | 40.0:12 | 39+12.1 | Ib, 1fa and IIb subgroups respective-
PASP T 26847 4 2516.5 273107 275265 ly, Persistent atrial fibrillation (AF)
 MmTe o= : 27 270, was present in 27,27% (n=15), 30%

(n=12), 26% (n=13) and 20% (n=8) pa-
tients in Ia, Ib, ITa and IIb subgroups.
The CHA,DS -VASc score in the in Ia,
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Ib, I1a and IIb subgroups was 4,13 + 1,25, 3,63 +1,19,4 +
1,51 u 3,75 £+ 1,28. Patient characteristics are presented in
Table 1. LA diameter in PLAX view in Ia, Ib, I1a and IIb
subgroups averaged (40 = 3,5) mm, (40 = 4,9) mm, (39,3
+3,9) mm, (41+ 3) mm. The left ventricular ejection frac-
tion (LVEF) was 59 + 9 %, 55+ 10, 58 £ 8,5, u 55 £ 9,5
in Ia, Ib, Ila and IIb subgroups. The morpho-functional
characteristics of the patients are presented in Table 2.

Before the procedure, all patients underwent trans-
esophageal echocardiography to exclude structural heart
disease and left atrial thrombosis.

Procedure

All operations were performed using the CARTO®
3 version 7 navigation system. Double transseptal punc-
ture was performed under intracardiac echocardiography
guidance. To achieve intraoperative hypocoagulation, a
solution of sodium heparin was administered. Reference
values of activated clotting time (ACT) were 330-350
seconds. After the septal puncture, general anesthesia
was initiated. General anesthesia was preferred to reduce
the risk of map disruption from patient’s movement, to
control respiratory movements and to prevent respirato-
ry movements for a better catheter stability. The opera-
tion was performed without the use of X-ray equipment.
Isolation performed according to CLOSE protocol stan-
dards (Figure 1) by ablation catheter (THERMOCOOL
SMARTTOUCH™ Webster, USA) at 50 W and 45 W.
Saline infusion was performed at a rate of 15 ml/min
during RFA. Linear ablations were not performed in the
left atrium. During isolation of the left pulmonary vein
posterior wall (PW) , RF energy was applied at each le-
sion until Al reached 400-450 au for a maximum of 10
seconds. On the anterior wall (AW), RF energy was ap-
plied at each point until Al reached 450-500 au or 500-
550 au for a maximum of 20 seconds. If the targeted
Al didn’t reach at a lesion a new lesion added with a
distance less than 4mm to the last lesion.

PVI was evaluated based on the following param-
eters: a decrease in signal amplitude from the diagnostic
electrode by more than 5 times, absence of impulse con-
duction (entrance block and exit
block). A diagnostic 20-pole
electrode (Lasso, Biosense Web-
ster, USA) used to evaluate the
isolation.

The observation period
was 6 months. Patients were
examined 24 hours after the
operation and all patients un-
derwent ECG monitoring. An-
ticoagulation therapy resumed
6 hours after the operation.
In 12 days after operation if
patients presented with symp-
toms of chest pain, dysphagia,
odynophagia, colicky abdom-
inal pain, fever, neurologic
symptoms hematemesis, and
melena. Patients underwent
for urgent chest CT scan with
intravenous contrast for ex-
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clusion of atrio-esophageal fistula and then esophago-
gastroscopy was performed. In patients with recurrent
AF within 3 months after RFA, cardioversion was per-
formed, and antiarrhythmic therapy was prescribed as
indicated. Antiarrhythmic therapy was discontinued af-
ter 3 months if patients did not have atrial tachycardia
on Holter monitoring or ECG. Repeat ablation was per-
formed if symptomatic AF recurred after 6 months.

RESULTS

In all patients, PVI achieved intraoperatively. Mean
operation time was 55 £ 10 min, 50 £ 8 min, 60 = 10 min,
56 = 9 min in la, Ib, I1a and IIb subgroups. The first pass
isolation was 53/55 (96, 36%), 37/40 (92.5%), 46/50
(92%), 36/40 (90,5%) in Ia, Ib, ITa and IIb subgroups. The
PVI was confirmed 100% in all patients in all groups with
a waiting time of 20 min after last RF application.

During the blinded period (3 months), AF episodes
recurred in Ia 5/55 (9, 0%), Ib 3/40 (7,5%), 11a 5/50 (10%)
and IIb 5/40 (12,5%) (p = 0.931). During the 6-month fol-
low-up, AF recurred in one more patient from Ib and Ila
subgroups. The success rate during 6 months in I (a,b) and
IT (a,b) groups was 50/55 (90,90%) , 36/40 (90%), 44/50
(88%) and 35/40 (87,5%). The electrophysiological pa-
rameters are presented in Table 3 and 4.

Contact force didn’t have statistically significant dif-
ference in first and second groups. The Al was in I (a,b) and
II (a,b) was 429 (424; 430) au, 416 (413; 420) au, 422 (420;
425) au, 419 (413; 424) au for posterior wall and 514 (511;
519) au, 461 (447; 465) au, 523 (518; 530) au, u 455 (453;
460)au for anterior wall. The total energy was 76325,28 J,
68440 J and 91599,48 J , 72262,89 J (P < 0,001 ) in I (a,b)
and II (a,b) subgroups.

The follow-up period was 6 months, repeat RFA
performed in 10 patients with AF, 3 patients from the Ia, 2
patients from the Ib, 3 patients from the Ila, and 4 patients
from the IIb subgroups. No intraoperative complications
were detected, except for one case in the Ia subgroup with
the “steam pops” phenomenon, without hemopericardi-
um. 1/55 (1,8%).

- Al of 416 au on the PW I of 520 au on the AW §

Fig. 1. Point-by-point continuous ablation according to the CLOSE protocol with
distances between points <6mm, Al of 400-450 au on the posterior wall (PW) and
500-550 au on the anterior wall (AW).
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Ablation lesions studied in all patients after first RF
ablation. The mean number of effective lesion points was
50+4. The ineffective lesions in thirteen patients located
in the region where the posterior wall transitions to the
anterior wall, which was thought to be due to anatomical
variation. Recurrences occurred in 20 patients, of whom 10
underwent repeat ablation.

In patients with recurred AF, these lesions were usu-
ally pair or groups. Not all patients with ineffective lesions
had AF recurrence and PV reconnection. During repeat
procedures, activation mapping performed for all patients.
Recurrences were identified in the pulmonary veins in only
3/10 (30%) patients, while in other patients, areas with
fractionated potentials and dispersion were found outside
the PV, mainly in the roof 1/10 (10%), posterior wall 2/10
(20%), and anterior wall 4/10 (40%).

Steam pops. Sometimes during the application of en-
ergy, despite careful control of the parameters, a peculiar
popping sound occurs, which can lead to rupture of the
heart wall with subsequent development of hemopericar-
dium.

DISCUSSIONS

The aim of our study was to evaluate the safety
and efficacy of HPSD ablation using the CLOSE proto-
col and AI. HPSD ablation is safe and effective, with a
reduced duration and time of ablation, and overall pro-
cedure time when using 50 and 45 W. With 50 W of RF
power, first pass isolation was achieved in most patients.
In our study, in the first group, a contact force > 10 g for
up to 20 seconds was required to form an effective abla-
tion point (reaching the required Al values) on the ante-
rior wall, and up to 10 seconds on the posterior wall. In
the second group, more time was required to achieve the
required Al values. In the Ib and IIb group, as the target
Al values on the anterior wall were 450-500 au, lower
time was required. There was no statistically significa-
tion difference between groups in contact force and total
lesions point.

On average, 57 effective ablation points (reached
the required Al values) were required to achieve conduc-
tion block. In our study, the total energy was 76325,28
J, 68440 J and 91599,48 J , 72262,89 J (P < 0,001 )in I
(a,b) and II (a,b) groups. The delivered energy was lower
in the Ib and IIb group, which can be related to a lower
risk of thrombosis.

In meta-analysis Liu et al. [10] in 2021 compared
the effectiveness of HPSD ablation with standard ablation.
They concluded that the duration, fluoroscopy time, and
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overall procedure time were reduced when using HPSD.
Isolation was achieved after first pass isolation in most pa-
tients. The recurrence rate of AF after isolation was lower,
and the recurrence rate within 12 months was also lower.

According to the meta-analysis by Ravi et al. in 2021
[11], the effectiveness of HPSD found to be 9% higher than
standard ablation (25-35 watts). In our study, recurrenc-
es of AF occurred in 20 patients. Complications such as
esophageal injury, hemopericardium, or tamponade were
not observed when using high power.

Bhaskaran et al. [12] noted that the use of 50 watts
for 5 seconds with an irrigated catheter resulted in in vitro
and in vivo lesion depths of 2.2 + 0.0 mm and 2.3 = 0.5
mm. This was compared to lesion depths of 2.7 + 0.1 mm
and 2.4 £ 0.8 mm when using 40 watts for 30 seconds.
Both power settings led to transmural lesions in vivo, but
the use of 40 watts for 30 seconds resulted in “steam pops”
in 10.5% of cases. In our study, steam pops were only ob-
served in one case in the Ia subgroup, without tamponade
or hemopericardium.

According to the study by Winkle et al [13], com-
plications of 13,974 ablations were analysed and the au-
thors demonstrated that atrio-esophageal fistula occurs in
0.0087% (n = 1) among 11,436 ablations at a power of
45-50 watts, and 0.12% (n = 3) among 2538 ablations at
a power of 35 watts over a longer time (P=0.021). The re-
sults of our study are consistent with previously published
results on the effectiveness and safety of HPSD [14-19].

CONCLUSIONS

1. HPSD ablation in patients with atrial fibrillation reduces
the duration and time of RFA to 55 + 10 min in the la and
50 £ 8 min in the Ib, 60 + 10 min and 56 + 9 min in the Ila
and IIb subgroups.

2. High-power isolation is effective in the short term: The
effectiveness of the procedure over 6 months in I (a,b) and
II (a,b) groups was 50/55 (90,90%), 36/40 (90%), 44/50
(88%) and 35/40 (87,5%) (p > 0.05).

3. High-power isolation is safe and not associated with
a risk of intraoperative complications. Steam pops 1,8%
(n=1) in Ia subgroup.

4. Ib subgroup presents optimal settings for achieving en-
durable PVI with AI 450-500 au for anterior wall, 400-450
au for posterior wall and 50-Watts power. Less ablation
time (50 + 8 min) was observed in Ib compared to other
subgroups with less amount of energy delivery to myocar-
dium (PW = 510J and AW = 6507J). Ib subgroup present-
ed similar effectiveness and safety for PVI in period of 6
months follow up compared with other subgroups.
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THE CHANGE IN THE POSITION OF THE ESOPHAGUS DURING RADIOFREQUENCY ABLATION
OF THE PULMONARY VEINS IS MINIMAL ACCORDING TO ESOPHAGOGRAPHY
WITH WATER-SOLUBLE CONTRAST
V.V.Bazylev, A.V.Kozlov, S.S.Durmanov
Federal Center for Cardiovascular Surgery the MH RF, Russia, Penza, 6 Stasova str.

Aim. To study the change in the position of the esophagus during radiofrequency ablation of the pulmonary veins
(RFA PV) using esophagography

Methods. The period of the study is from August 2022 to January 2023 inclusive. The study is a single-center obser-
vational non-randomized study. The study included 191 patients. RFA PV were performed under conscious sedation with
dexmedetomidine and fentanyl. The patients were available for verbal contact throughout the operation. After performing
a transeptal puncture, esophagography was performed in the LAO 30° projection using 10 ml of Omnipac water-soluble
contrast agent (GE Healthcare Ireland). At the end of the operation, esophagography was performed repeatedly. The posi-
tion of the esophagus was determined relative to the shadow of the spine. Measurements were carried out at three levels:
the upper one at the intersection of the esophagus and the roof of the left atrium, the lower one at the intersection with the
ring of the mitral valve; the middle level at the middle of the distance between the upper and lower measurements. The
width of the contrasted lumen of the esophagus was measured at the same levels. Lateral displacement of the esophagus
was defined as the difference in the values of measurements of the position of the lateral and medial boundaries of the
esophageal shadow on esophagograms obtained at the beginning and end of the operation.

Results. The average lateral displacement of the esophagus was 2.0 £1.9 mm at the upper level, 3.4+1.6 mm at the
middle level and 1.4+1.2 mm at the lower level of the left atrium. There was no significant statistically difference in the
change in the position of the esophagus at the beginning and end of the operation (p=0.251, p=0.558, p=0.824, respective-
ly, for the upper, middle and lower measurement levels). The most significant displacement of the esophageal shadow was
5.3 mm. The maximum change in the width of the contrasted lumen of the esophagus was 5.5 mm.

Conclusions. According to esophagography with water-soluble contrast, the position of the esophagus during RFA
PV does not experience clinically significant changes.
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Currently, catheter ablation is a routine operation in
the treatment of atrial fibrillation [1]. Although the proce-
dure is minimally invasive, it entails certain risks. One of
the most serious potential complications is thermal injury
to the esophagus, which can lead to the formation of an
atrial-esophageal fistula [2]. The use of radiofrequency
energy in proximity to the esophagus is an independent
predictor of esophageal injury [3, 4]. The anatomical po-
sition of the esophagus relative to the left atrium (LA)
varies for each patient [5]. Additionally, early studies
have indicated that the position of the esophagus relative
to the LA can shift significantly within a short period of
time, by as much as several centimeters [6, 7]. At the same
time, some studies have reported no significant changes
in the position of the esophagus during the operation [8,
9]. Thus, it remains unclear whether the esophagus can

© Autors 2024

significantly change its location during radiofrequency
ablation (RFA) of pulmonary vein (PV). One method of
visualizing the esophagus is esophagography with wa-
ter-soluble contrast. By performing imaging at the begin-
ning and end of the operation, it is possible to compare
the obtained images and assess the extent of esophageal
displacement during RFA procedure.

The aim of the study is to investigate the changes in
esophageal position during PV RFA using esophagography.

METHODS

The study period spanned from August 2022 to
January 2023, inclusive. Single-center observational
nonrandomized study. A total of 243 PV RFA were per-
formed during this period, and 191 patients were includ-
ed in the study.

@)ov 0|
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Inclusion criteria:
* indications for performing PV RFA (from expert agree-
ment [10]),
* patient consent.
Exclusion criteria:
* allergy to iodine,
» need for general anesthesia,
» changes in the patient’s body position during surgery ac-
cording to the nefluoroscopic mapping system,
* need to perform electrical cardioversion during surgery.

Patient characteristics are summarized in Table 1.
The surgeries were performed using intravenous sedation
with dexmedetomidine and fentanyl. Patients were avail-
able for verbal contact throughout the surgery. The cor-
onary sinus was catheterized using multipolar catheters
from subclavian or femoral access, depending on oper-
ator preference. After performing one or two transseptal
punctures under fluoroscopy control, one or two unguided
introdjussors were inserted into the LA cavity, respective-
ly. Anticoagulation was accomplished by bolus adminis-
tration of a loading dose of heparin. Patients taking direct
oral anticoagulants received a higher dose compared to
patients taking warfarin [11]. Esophagography was per-
formed in the LAO 30° projection using 10 ml of Omni-
pac water-soluble contrast agent (GE Healthcare Ireland).
The use of this drug for oral administration is authorized
by the manufacturer [12]. The nurse anesthetist used a sy-
ringe to inject a contrast agent into the patient’s oral cav-
ity. The operator then gave the command to swallow the
contrast and fluorography was performed simultaneously.
Passage of the contrast agent through the esophagus took
approximately 5-7 seconds. CARTO 3 3D mapping sys-
tem (Biosense Webster Johnson & Johnson, USA) was
used to build an anatomical map of the LA. The position
of the esophageal shadow edges was marked on the pos-
terior wall of the LA with dots, using the comparison of
esophagography and anatomical mapping data.

PV RFA was performed using the «CLOSE» proto-
col technique [13] with bidirectional irrigated EZ Steer
Nav SmartTouch electrodes (Biosense Webster Johnson &
Johnson, USA). Stockert RF energy generator (Biosense
Webster Johnson & Johnson, USA) was used in power
control mode. A CoolFlow roller pump (Biosense Web-
ster Johnson & Johnson, USA) was used to deliver saline
solution, with an irrigation rate of 30 ml/min. For impacts
on the anterior wall of the LA, the power of the applied
energy was 40 W. During RFA on the posterior wall of the
LA in the projection of the esophagus, a power of 30 W
was used, with the duration of exposure at any single point
limited to no more than 10 seconds.

After isolation of the right and left PVs, esoph-
agography was repeated using the same protocol and in
the same projection as at the beginning of the operation
(Fig. 1). The time elapsed between esophagographies was
recorded in the surgical protocol. If a change in the pa-
tient’s body position was recorded during the intervention
according to the CARTO 3 system, repeated esophagog-
raphy was not performed, and the patient was excluded
from the study.

Fluoroscopic images were stored in an electron-
ic medical record. The DICOM file viewer Vidar Dicom
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Viewer 3 (Vidar Software LLC) was used for image anal-
ysis. The position of the esophagus was determined rela-
tive to the shadow of the spine during maximal deviation.

Table 1.
Main characteristics of patients (n=191)

Age (years) 63.9+£7.8
Male gender, n (%) 91 (47.6)
Body mass index, kg/m? 31.344.5
Left ventricular ejection fraction, % 64.8+5.6
Left atrial volume, ml 98.24+23.2
Left atrial diameter, mm 42.3+4.6
Arrhythmic history, months 54.0 (22.0;86.0)
Diabetes mellitus, n (%) 21 (11.0)
Arterial hypertension, n (%) 171 (89.5)

19 (9.9)

Coronary heart disease, n (%)

Fig. 1. Esophageal position before (a) and after (b)
radiofrequency ablation of pulmonary veins.

Fig. 2. Measurement of esophageal position relative to the
spine shadow, where white arrows indicate the distance
between the spine shadow and the medial edge of the
esophagus, yellow arrows indicate the distance between
the spine shadow and the lateral edge of the esophagus,
and red arrows indicate the width of the esophagus.
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Measurements were taken from the lateral and medial bor-
ders of the esophageal lumen to the vertebral body perpen-
dicularly at three levels: the upper level at the intersection
of the esophagus and the roof of the left atrium, with the
Lasso catheter in the upper left pulmonary vein as a ref-
erence point; the lower level at the intersection with the
mitral valve ring, with the catheter position in the coronary
sinus as a reference point; and the middle level at the mid-
point between the upper and lower measurements (Fig. 2).

The width of the contrasted esophageal lumen was
measured at the same levels. The point on the vertebral
border from which measurements were taken was selected
individually for each case, based on optimal visualization.
Repeated measurements were performed similarly, from
the same anatomical structures as the primary measure-
ments. Lateral displacement of the esophagus was defined
as the difference between measurements of the lateral and
medial borders of the esophageal shadow on esophago-
grams obtained at the beginning and end of the operation.
The maximum value of this lateral displacement was re-
corded and assessed. All measurements were performed
after calibration by coronary sinus catheter.

Three variants of esophageal position relative to
the spinal shadow were distinguished: central, when the
esophagus was aligned with the spinal column; left-sid-
ed, when the esophagus was closer to the left border of
the spine; and right-sided, when the esophagus was clos-
er to the right border of the spine (Fig. 3).

Statistical analysis

Statistical processing of the study results was car-
ried out using IBM® SPSS® Statistics (Version 20, 2011)
system software package. If the distribution was normal,
results were expressed as arithmetic mean + standard devi-
ation (M£SD). In case of asymmetric distribution, results
were expressed as median and interquartile range. Frequen-
cies and fractions (in %) were used to describe qualitative
data, with 95% CI calculated using Wilson’s method. In
case of symmetric distribution, paired Student’s t test was
used to compare the mean values. Wilcoxon’s criterion for
related samples was used for asymmetric distribution. The
critical level of statistical significance for testing statistical
hypotheses was taken as 0.05.

RESULTS

The main characteristics of the performed opera-
tions are given in Table 2. The most common location was
left-sided esophagus found in 112 patients (58.6%), the

Fig. 3. Variants of esophagus location relative to the spine shadow: a) right-sided,
b) central, c¢) left-sided.
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second most common was central location in 73 patients
(38.2%), and the rarest location was right-sided which was
found in 6 patients (3.2%).

The mean lateral esophageal displacement was 2.0
+1.9 mm at the superior level, 3.4 +1.6 mm at the mid-
line level, and 1.4 £1.2 mm at the inferior level of the left
atrium. There was no statistically significant difference in
esophageal position changes between the beginning and
end of the surgery (p = 0.251, p = 0.558, p = 0.824 for the
upper, middle, and lower measurement levels, respective-
ly). In 79.1% of patients, the maximum lateral displace-
ment of the esophagus did not exceed 3 mm; in 20.9% of
patients, the maximum displacement was greater than 3
mm. The most significant displacement of the esophageal
shadow was 5.3 mm.

At the beginning of surgery, the width of the con-
trasted esophageal lumen was 18.2+4.1 mm at the upper
level, 19.344.5 mm at the middle level, and 16.2+2.1 mm
at the lower level. At repeated esophagography, the width
of the contrasted esophageal lumen at the upper level was
18.4+4.2 mm, at the middle level 19.5+4.1 mm, at the low-
er level 16.1+2.3 mm and was not significantly statistically
different from the values obtained at the first measurement
(Table 3). The maximum change in the width of the con-
trasted esophageal lumen was 5.5 mm. No cases of vomit-
ing or aspiration have been noted.

DISCUSSION

The data on esophageal location obtained in the study
coincide with the literature, which indicates that central and
left-sided location is the most frequent [8]. The position of
the esophagus relative to the LA may vary [14]. Z.Starek et
al. showed in their study that the esophagus can change its
location within significant limits over a long period of time
(20-30 days) [15]. Thus, it is not always possible to use
data on esophageal position obtained at the outpatient stage
during surgery. As noted above, several authors have re-
ported that the esophagus may also experience a significant
change in its location during PV RFA (based on the results
of esophagography with barium paste as a contrast agent)
[6, 7]. Thus, the authors concluded that due to esophageal
mobility, esophagography during PV RFA does not provide
reliable information about esophageal position throughout
the procedure.

The standard barium suspension has good adhesive
properties and its progression through the esophagus is
ensured by peristalsis. Water-soluble contrast agents in
esophagography create a less
intense shadow, pass through
the esophagus faster, have fewer
adhesive properties due to their
fluidity. However, there were
no differences in the degree of
filling of the esophageal lumen
compared to barium sulfate; on
the contrary, the use of water-sol-
uble contrast agent allowed to
reveal anatomical features of the
esophageal structure that were
not visible when barium sulfate
was used [16]. Our results indi-
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cated that the position of the esophagus remains relatively
stable, with patients showing no significant changes in its
position during the surgical intervention. The discrepancy
with the findings of previous studies may be attributed to
the use of barium paste as a contrast agent, which has a
thicker consistency compared to the water-soluble contrast
agents used in our study. Therefore, barium paste may have
caused more active esophageal peristalsis, which contrib-
uted to the change in esophageal location.

Thermal injury of the esophagus during PV RFA ac-
cording to the OPERA study occurs with an incidence of
up to 10% [17]. This complication occurs when the zone of
tissue heating during RFA on the posterior wall of the LA
captures extracardiac structures, including the esophagus,
and is a prerequisite for atrial-esophageal fistula [4].

There are several techniques to reduce the risk of
thermal injury to the esophagus during PV RFA. Mea-
surement of esophageal lumen temperature during PV
RFA is a widely used method to minimize thermal injury
[10]. However, there are several studies that question the
effectiveness of this technique [18], and moreover, the
presence of a foreign body in the esophageal lumen itself
may increase the risk of thermal injury [19]. In addition,
in most cases, the esophageal transducer requires general

Table 2.
Main characteristics of the performed operations
(n=191)

Procedure time, min 98.9+26.4
Time between esophagographies, min 88.9+20.0
Fluoroscopy time, s 131.0+£90.7
Radiofrequency ablation time, min 18.0+£7.0
Table 3.

Width of the contrasted esophageal lumen at the begin-
ning and end of surgery
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anesthesia, but its use under medication sedation is also
possible [20]. Changing the position of the esophagus
during PV RFA using special devices [21] or a transduc-
er for transesophageal ultrasound [22] can minimize the
risks of thermal injury. However, these techniques are
invasive and require general anesthesia. There are tech-
niques for cooling the esophagus during ablation [23], but
they have the same disadvantages - invasiveness and the
need for general anesthesia.

Esophageal imaging techniques include intracardiac
ultrasound, computed tomography combined with nephlu-
oroscopic mapping systems, and esophagography. Intrac-
ardiac ultrasound is considered to be one of the useful tools
because of the real-time assessment of esophageal location,
but it is quite expensive, besides requiring separate vascu-
lar access [24]. Computed tomography can accurately de-
termine the position of the esophagus relative to the poste-
rior wall of the LA [25]. Modern nephluoroscopic mapping
systems have the capability to integrate the acquired image
into the LA map constructed during surgery. However, this
method requires additional time and increases the radiation
exposure of the patient.

Esophagography using water-soluble contrast agent
is a simple way to obtain information about the location
of the esophagus, which does not require special material
and time costs. As shown in our study, the esophagus does
not experience more than a few millimeters of displace-
ment during surgery. This displacement does not result
in a change in esophageal location (e.g., from left-sided
to right-sided) and, therefore, is not clinically significant.
Thus, performing esophagography at the beginning of the
operation provides information on the esophageal position,
allowing us to avoid aggressive interventions in that arca
and thereby reduce the risk of thermal damage.

Limitations of the study

The limitations of our study are that during esoph-
agography we only see the esophageal lumen but cannot

i\é[j:lsurement Start Fnd P assess the thickness of the esophageal wall.
CONCLUSION
Upper (mm) 18.2+4.1 | 18.4+4.2 0.162 ' .
Medium (mm) | 19.3+4.5 | 19.5¢4.1 | 0435 According o esophagography with water-soluble
contrast, the esophagus does not experience clinically sig-
Bottom (mm) 16.242.1 16.1£2.3 0.766 nificant displacement during PV RFA.
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FIRST EXPERIENCE OF HIS BUNDLE PACING IN PEDIATRIC PATIENTS
0.Yu.Dzhaffarova, L.I.Svintsova, S.N.Krivolapov, Yu.E.Perevoznikova, A.V.Smorgon, E.O.Kartofeleva
Cardiology Research Institute, Tomsk National Research Medical Center, Russian Academy of Sciences,
Russia, Tomsk, 5 Kooperativny lane.

Aim. To present our clinic’s experience of His bundle pacing in pediatric patients.

Methods. Six patients underwent endocardial pacemaker implantation with a ventricular lead in the Hisian position.
A standard diagnostic examination was carried out, including routine general clinical and laboratory examinations, an
ECG with an assessment of QRS width, Holter monitoring, echocardiography (Echo) with an assessment of the sizes,
volumes of the heart chambers, left ventricle (LV) contractile function and Speckle-tracking Echo with an assessment of
LV global longitudinal strain (LV GLS). To assess dynamic control ECG, Holter monitoring, Echo and Speckle-tracking
Echo were performed.

Results. Selective His bundle pacing (isolated capture of the His-Purkinje system) was achieved in only one patient;
non-selective His bundle pacing was performed in the remaining 5 patients. With His bundle selective and non-selective
pacing, a significant normalization of the LV electromechanical dyssynchrony index (GLS) was noted from -17 [-15; -19]
to -21.4 [-21;-22] (p = 0.013). The most significant normalization of LV longitudinal strain was recorded in a patient with
previous epicardial stimulation of the right ventricle (RV).

Conclusion. Physiological His bundle pacing favours ventricular synchronization, providing the most physiological
myocardium pacing, both during primary pacemaker implantation and in patients with previous long-term RV pacing,
accompanied by ventricular dyssynchrony.
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The only treatment for symptomatic bradycardia in
children with complete atrioventricular block (AVB) is
pacemaker implantation [1]. The choice of the optimal
pacemaker system for a child requires a clear understand-
ing of the main characteristics of modern devices and
indications for continuous stimulation, advantages and
disadvantages of epicardial and endocardial electrodes,
intensive phisical development of the child and possible
complications [2, 3]. Stimulation electrodes can be placed
transvenously or epicardially. Given the high risk of ve-
nous occlusion, in children with a body weight of less than
25 kg, it is safest to place the electrodes for cardiac pacing
epicardially at the apex of the left ventricle (LV) [4, 5]. In
children weighing more than 25 kg, endocardial stimula-
tion is used, in which the common place of electrode local-
ization is the apex of the right ventricle (RV) [4]. However,
the onset of propagation of the stimulated electrical im-
pulse from the apical region promotes paradoxical septal
motion, causing electrical and mechanical asynchronous
ventricular contraction, leading to the development of pac-
ing-induced dyssynchronous cardiomyopathy (PIC) [6-8].

© Autors 2024

Research indicates that stimulating the His-Purkinje sys-
tem via endocardial access can prevent the development
of both interventricular and intraventricular dyssynchrony.
This approach promotes phisiological ventricular depolar-
ization, thereby maintaining synchronous ventricular con-
traction kinetics [9].

Stimulation of the His bundle can be achieved either
through direct activation of the His bundle itself, referred
to as selective His bundle pacing, or by stimulating both
the His bundle and the surrounding ventricular myocardi-
um, known as non-selective His bundle pacing [10]. Pub-
lished criteria exist to differentiate between the two types
of His bundle stimulation. Selective His bundle pacing
is characterized by the capture of the His bundle at low
thresholds, without stimulating the ventricular myocardi-
um. This occurs because the His bundle is in direct contact
solely with the membranous portion of the interventricular
septum (IVS), rather than with the surrounding myocardial
tissue. In contrast, non-selective His bundle pacing typical-
ly requires higher power, resulting in a higher stimulation
threshold. This approach involves ventricular capture be-
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cause the electrode is positioned closer to the myocardium,
thereby stimulating both the His bundle and the adjacent
myocardial tissue. Both methods of His bundle stimulation
result in a narrower QRS complex compared to conven-
tional ventricular myocardial stimulation [9, 11-13].

Given that a high percentage of ventricular stimula-
tion is usually required in the pediatric population [5], as
well as the known complications of chronic RV stimula-
tion [6, 7], phisiologic His bundle stimulation has become
of interest in this age group. In this article, we present our
experience with His bundle stimulation in children in our
clinic.

METHODS

Patient characteristics

Between June 2020 and October 2022, six patients
underwent endocardial cardiac pacing with ventricular
electrode implantation in the His bundle position. All
surgeries were performed by a single surgeon with 20
years of experience in pacemaker implantation in adults
and children. The clinical data of the patients are sum-
marized in Table 1. The mean age of the children was
12.5 years [11.25;14.5]; mean weight 49 kg [41.8;64.5];
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all patients were girls. Two patients underwent a change
from epicardial to endocardial stimulation; in one case
the change of system was due to exhaustion of the pace-
maker battery, in the other due to dysfunction of the epi-
cardial electrodes. In the remaining four cases, primary
endocardial stimulation was performed. In three patients
the reason for pacemaker implantation was congenital
complete AVB, in one of them in combination with con-
genital heart disease (CHD) - atrial septal defect. In two
patients, complete AVB was a complication of cardiac
surgical correction of CHD - Fallot’s tetrad in one case
and an interventricular septum defect in the other. An-
other patient, after a history of infection, suffered from
frequent presyncopal states accompanied by long pauses
of rhythm up to 6.5 sec registered during daily Holter
monitoring of electrocardiogram (HM ECG), the cause
of which turned out to be transient AVB of 2-3 degree
with Wenhkebach’s periodicity of 6:1.

Indications for cardiac pacing were determined
based on current recommendations, considering the child’s
weight at the time of pacemaker implantation or reimplan-
tation, prognosis of function, and integrity of primary epi-
cardial electrodes [1].

Table 1.
Clinical and instrumental characteristics of patients
Ne marenTa
1 2 3 4 5
Age*, years 11 12 13 17 15 8
Weight*, kg 71 47 40 69 51 27
Principal diagnosis Co‘?gg 3 seca\l/g 3 | conAVB3 | conAVB 3 Secgﬁ)l 3| acAVB 1-3
Primary stimulation RVES DDD, - - RVES DDD, - -
10 myears 7 years
Reason for changing the| FElectrode i ) Electrode ) i
pacemaker fractures ruptures
Pacemaker device A?)%gg | Enitra 6 DR | Enitra 6 DR Est}e’lll?)]g(l){—T A?)(};ggl IS Coillri IS 212
Mode of operation DDD DDD DDD DDD AAI-DDD VVI
Atrial threshold, V 0.25 0.5 0.6 0.6 0.375 -
Ventricular threshold, V 0.5 0.7 1.1 0.5 0.375 1.25
QRS complex width**, ms 100/100 100/80 80/100 100/90 140/140 80/100
LV EDV**, %. 111/114 127/97.6 125/90.1 131/125 145/122 81.3/102
LVEF in B-mode**, % 65/62 65/66 71/66 63/70 71/61 63/63
GLS LV** 9% -18/-21 -15/-23 -19/-22 -15/-21.2 -16/-17 -19/-21.6
IVS thickness, mm 9 8 7 9.2 7.9 6
POP, months 6 12 3 n/a 24 3
LVEF*** 9% 63 67 67 n/a 61 66
QRS complex width*** ms 100 80 100 n/a 100 80
LV GLS*** % 21 -23 =22 n/a -17 -22
STVE*** V 1.0 1.9 1.0 n/a 0.625 2.5

Note: * - at the time of implantation; conAVB, secAVB and acAVB - congenital, secondary and acquired atrioventricular block,
respectively; CHD - corrected congenital heart disease; RVES - right ventricular epicardial stimulation; ** - before/after; LV
EDV - left ventricular end-diastolic volume; LVEF - LV ejection fraction; LV GLS - left ventricular global longitudinal strain;
POP - prospective observation period; STVE - stimulation threshold of ventricular electrode; *** - during POP; n/a - no data.
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On admission to the hospital all patients underwent
standard diagnostic examination including routine gener-
al clinical and laboratory examinations, ECG with QRS
width estimation, HM ECG, echocardiography (Echo)
with estimation of the size, volumes of heart chambers and
LV contractile function and Speckle-tracking echocardiog-
raphy with estimation of global longitudinal LV deforma-
tion (GLS LV). ECG, HM ECG, Echo and Speckle-track-
ing Echo were performed at dynamic follow-up.

In each clinical case, patients underwent detailed
analysis of the electrocardiogram by recording in 12 leads
at a recording speed of 50 mm/s according to a gener-
ally accepted protocol. HM ECG was performed using
the Schiller 300 ECG daily monitoring system according
to the generally accepted methodology. Echo in M- and
B-mode and Doppler ultrasound were performed to as-
sess intracardiac hemodynamics. Affinity 70 ultrasound
systems (Philips, USA) were used. Standard methods
and positions were used to measure the main sizes and
volumes of heart chambers, indicators of intracardiac
hemodynamics. The indices were determined automati-
cally, according to the study protocol. LV end-diastolic
diameter and intraventricular septum (IVS) thickness
were measured by parasternal long-axis echo in M-mode.
Left ventricular ejection fraction (LVEF) was calculated
using Simpson’s biplane method. LV systolic function
was considered low if LVEF was below 55%. In addi-
tion to standard measurements of chamber volumes, the
deviation of LV end-diastolic volume from individually
predicted anthropometric norms, expressed as a percent-
age, was assessed. This approach is associated with age
and anthropometric heterogeneity of patients, and is also
necessary for dynamic evaluation of echo parameters due
to the increase in heart size with changes in age and an-
thropometric data. These indices were determined auto-
matically, in the software application «Child Heart» [14].

To assess LV wall deformation, all patients under-
went Echo using Speckle-tracking Echo and measurement
of LV GLS according to the recommendations of the Eu-
ropean Society of Cardiology (ESC), European Associa-
tion of Cardiovascular Imaging Techniques (EACVI) and
American Society of Echocardiography (ASE) [15]. Re-
duction of global LV deformation in the longitudinal direc-
tion detected by Speckle-tracking Echo has a higher sensi-
tivity with respect to LV dysfunction than PV and allows to
detect «subclinical» myocardial contractility abnormalities
that cannot be detected by standard Echo protocol [16].

Implant procedure

The intervention was performed under mixed anes-
thesia, which included local infiltrative and intravenous
anesthesia on spontaneous respiration (a combination of
propofol and fentanyl was used). For successful implanta-
tion of the system, it is important to have the heart’s own
rhythm, which allows mapping and recording of conduc-
tion system signals, since it is difficult to detect conduc-
tion system signals against the background of ventricular
stimulation. Therefore, in patients on ventricular pacing
the pacemaker was switched to VVI mode at 30 imp/min
until a replacement rhythm appeared. The first step was a
Seldinger puncture of the right femoral vein with place-
ment of a 7 French intraducer, through which a Marinr
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electrophisiologic electrode (Medtronic plc, Dublin, Ire-
land) was passed to record the conduction system and as an
x-ray guide. The second step was to make a 3-4 cm incision
in the left subclavian region, the outer third of the incision
should cross the deltoid-chest sulcus. Further, v.cephalica
sinistra was isolated, a ventricular electrode was passed
into the lumen of the vein by venesection, and if the lu-
men of the vein was sufficient, an atrial electrode was also
passed into it. If the lumen diameter was insufficient for
the atrial electrode, the v.subclavia sinistra was punctured
according to Seldinger and the electrode was inserted into
the right heart.

The atrial electrode was positioned in the upper por-
tions of the right atrium using a preformed J-stiletto and
fixed. The radiographic anatomic target for the ventricular
electrode was the distal tip of the electrophisiology cathe-
ter, where the highest amplitude His signal was recorded.
Due to the unavailability of specialized delivery systems at
the time of implantation, the stylet approach was used for
electrode positioning. For this purpose, a stiletto curvature
in the direction of the RV and an additional septal bend for
perpendicular positioning of the electrode relative to the
IVS were formed by hand. In the monopolar configuration,
the signal from the implanted electrode was recorded for
detection of the His bundle and estimation of the lesion
current when the electrode was screwed in. A ventricu-
lar electrode loop was formed in the right atrial cavity to
compensate for future growth. The electrodes were fixed
in the wound, connected to the body of the pacemaker,
which was placed in a bed in the subcutaneous tissue. The
wound was sutured with absorbable thread and intradermal
sutures. Removal of the previously implanted stimulator
housing was performed immediately after endocardial im-
plantation. The criteria of successful selective His bundle
stimulation on ECG were the presence of an isoline after
the applied stimulus and complete correspondence of the
morphology of the stimulated QRS complex to the native
one. The criterion of successful non-selective His bundle
stimulation was a narrow QRS complex repeating all di-
rections of native vectors; activation started immediately
after the electrical stimulus and imitated pre-excitation as
in Wolf-Parkinson-White syndrome.

Statistical analysis

Statistical processing of the obtained data was per-
formed using STATISTICA 10 program. Qualitative data are
presented as absolute and relative values. Quantitative data
were analyzed for conformity to the normal distribution law
using the Shapiro-Wilk and Kolmogorov-Smirnov criteria.
With normal distribution, results were presented as mean
and standard error of the mean (M+Sd). Quantitative data not
conforming to the normal distribution law are presented as
median and interquartile range (Me [Q25;75]). The Wilcoxon
test was used to compare quantitative data in two dependent
samples in the case of a distribution other than normal. In the
case of normal distribution - paired Student’s T-criterion. The
critical level of significance for testing statistical hypotheses
was 0.05 (p - achieved level of significance).

RESULTS

Table 1 presents the clinical characteristics of the ex-
amined children. All patients successfully underwent a His

JOURNAL OF ARRHYTHMOLOGY, Ne 3 (117), 2024



28

bundle stimulation procedure. The mean operative time
was 94 min (60 to 135 min). The mean time of radioscopy
was 9 min 43 s (range 5 min to 18 min 27 s). Five patients
underwent permanent cardiac pacing system in DDDR
mode. One patient with transient AVB grade 3 who did not
require continuous ventricular stimulation was placed on
a single-chamber VVI system with a baseline HR of 50
min as a safety net for significant pauses in rhythm, with
a low percentage of ventricular stimulation during the day.
Selective stimulation of the His bundle (isolated seizure of
the His-Purkinje system) was achieved in only one patient;
the remaining 5 patients had nonselective His stimulation.
There were no intraoperative complications except for the
sixth clinical case: an incomplete blockade of the right
bundle branch of the His bundle, which was transient in
nature, occurred in an 8-year-old girl at the time of elec-
trode implantation. In the third clinical case, a 13-year-old
child presented with atrial electrode dislocation in the early
postoperative period. The patient was re-admitted to the
operating room to correct the electrode localization.

Initially, in two patients (clinical cases 3 and 6) with
structurally normal hearts undergoing primary pacemaker
implantation, the QRS complex duration was within nor-
mal limits and was 80 ms. In three patients, a slight wid-
ening of the QRS complex up to 100 ms was registered,
associated with intraventricular conduction disturbance in
the form of right bundle branch blockade after cardiac sur-
gical correction of CHD and in one patient with congenital
AVB on the background of primary epicardial RV stimu-
lation. After implantation of pacemaker in the His bundle
position, in one patient (with surgical correction of IVS
defect complicated by progressive AVB), a narrowing of
QRS duration from 100 ms to 80 ms was noted (2 clinical
cases). In the sixth case, in the early postoperative period
the patient had incomplete right bundle branch block with
QRS complex extension up to 100 ms; by the time of dis-
charge in 7 days, normalization of ventricular conduction
with restoration of the initial QRS complex duration was
recorded. In the remaining patients QRS duration on the
background of stimulation did not change.

In all patients before implantation or change
of pacemaker system LVEF (B-mode) was within
the normal range and ranged from 63% to 71%. Af-
ter the His stimulation LV EF remained in the previ-
ous normal values. Initially, LV end-diastolic volume
in three patients was higher than normal values - in one
patient on the background of prolonged stimulation
of RV, and in two patients after surgical correction of CHD.
Normalization of LV volume was observed in all three pa-
tients against the background of the His bundle stimula-
tion. In addition, all patients underwent an extended Echo
study before and after performing His bundle stimulation,
including Speckle Tracking Echo in 2-D Strain mode with
measurement of longitudinal LV deformation to assess LV
dyssynchrony. Prior to the His bundle stimulation, all pa-
tients had a decrease in LV longitudinal strain Me - 17%
[-15; -19]. Low rates of LV longitudinal deformation were
noted in the first, second, fourth, and fifth clinical cases,
two patients with a previously implanted epicardial stim-
ulation system, and patients after surgical correction of
the IS defect and tetrad of Fallot with secondary complete
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AVB. Statistically significant normalization of LV longi-
tudinal deformation from -17 [-15; -19] to -21,4 [-21; -22]
(p=0,013) was registered in all patients on the background
of the His bundle stimulation (Fig. 1).

Stimulation parameters were measured intraopera-
tively and 1-2 days after surgery. The stimulation thresh-
old for the atrial electrode ranged from 05, to 0.7 V. For
the ventricular electrode, 0.6-1.4 V. The follow-up period
was 6 months [3; 12] (range 3 to 24 months). In the post-
operative period, HM ECG, echocardiogram, chest X-ray,
and pacemaker function control were performed. During
prospective observation, three patients had an increase in
the stimulation threshold at the ventricular electrode - two
patients with secondary postoperative AVB and one patient
with AVB diagnosed after an infection, while the values of
the stimulation threshold remained within normal limits.
QRS complex duration, and hemodynamic parameters did
not change during follow-up.

DISCUSSION

A few clinical studies have demonstrated the adverse
effects of prolonged RV stimulation, which can cause elec-
trical and mechanical interventricular and intraventricular
dyssynchrony, leading to LV remodeling and the develop-
ment of PIC. It is known that septal stimulation provides
more synchronous contraction and narrow QRS complex
with preserved LV function; therefore, the choice of pacing
site should be oriented to narrowing of the stimulated QRS
complex, improvement of LV synchrony and preservation
of LV systolic function. Stimulation of the His-Purkinje
conduction system directly causes physiological ventric-
ular depolarization, excluding the development of inter-
ventricular and intraventricular dyssynchrony, providing
synchronous kinetics [17]. Consequently, patients who are
indicated for endocardial stimulation and those with pro-
longed epicardial stimulation of the RV who are at risk of
developing PIC may be considered candidates for the His
stimulation.

Continuous stimulation of the His bundle was first
described in 2000. P.Deshmukh et al [18]. The authors de-
scribed stimulation of the bundle of His in 18 adult patients
with chronic atrial fibrillation and dilated cardiomyopathy.
Successful stimulation of the His bundle was achieved in
most patients, and improvement in LV function was seen
in nine of those who maintained adequate His bundle stim-
ulation [10]. Results from other studies of adult patients
have also demonstrated improved ventricular function, and
better quality of life compared to RV stimulation [11]. In
pediatric patients, phisiologic His bundle stimulation can
be technically challenging because of the small size of the
heart and the peculiarities of the conduction system, espe-
cially in children with CHD.

In the available literature, experience with pediatric
His bundle stimulation is limited to single observations or
clinical case series [19]. Thus, E. Jimenez et al. presented
a successful experience of His bundle stimulation in eight
patients aged 8 to 18 years (mean age was 11.5 years) and
weighing 21.5 to 81.6 kg (mean weight 40 kg) with and
without structural heart disease who underwent selective
and nonselective Hisial stimulation without periopera-
tive complications. Improvement of LV contractile func-
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tion in a patient with baseline PIC has been demonstrat-
ed. Selective stimulation of the His bundle was achieved
in all patients without cardiac defects and in one patient
with a small muscle defect of the IVS. The authors also
indicated that there were no complications related to elec-
trode dislocation or increased stimulation threshold during
5 months of follow-up (range 2-6 months) [20]. All our
patients underwent successful endocardial implantation of
the pacemaker system in the His bundle position; howev-
er, selective stimulation was achieved only in one patient
with congenital AVB grade 3 with prior primary epicardial
stimulation. In the remaining patients it was not possible to
place the electrode in the position for selective stimulation
of the His bundle. In three cases, this was probably due to
the presence of a patch in the region of the IS in patients
with corrected CHD. In the remaining two cases, these
were patients with low weight, a sufficiently thin part of
the IVS in whom the electrode could not be placed without
muscle entrapment.

The problems of His bundle stimulation that con-
cern most arrhythmologists are intraoperative difficulties
of electrode positioning, long-term electrode stability,
high stimulation threshold and consequently decreased
battery life [21-25]. In our pediatric cohort, in the carly
postoperative period, His bundle stimulation showed a
low threshold; however, during prospective follow-up, an
increase in stimulation threshold at the ventricular elec-
trode was recorded in three patients, which is consistent
with the mentioned publications.

G.Dandamudi et al. [12] presented a multicenter (in
6 centers) retrospective series of 17 young adults with con-
genital AVB (mean age 27.4+11.3 years) who underwent
stimulation of the His bundle. Patients were followed up
for 385+279 days. Of 8 patients with previously implanted
pacemaker systems, three had LV dysfunction presumably
related to RV stimulation, and 5 had problems with RV
electrodes. The authors note that none of the patients with
de novo implantation had LV dysfunction. In patients who
had previously undergone RV stimulation, there was a sig-
nificant reduction in QRS complex duration during the His
bundle stimulation compared with the relatively wide QRS
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Fig. 1. Left ventricular longitudinal strain (LV GLS)
before and after His bundle stimulation.
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complexes associated with RV stimulation. Three patients
with LV dysfunction on the background of chronic cardiac
stimulation of RV demonstrated significant improvement
of LV EF and functional status. It is important to note that
there were 2 electrode revisions associated with increased
stimulation threshold in this observational cohort. One
case occurred on day 14 and the second developed 722
days after surgery [26].

Another group of authors provided additional ev-
idence that His stimulation is associated with lower LV
electromechanical dyssynchrony and shorter QRS complex
duration compared to conventional RV stimulation [13]. In
our patients before and after the His bundle stimulation,
the duration of QRS complexes did not change statistically
significantly, which is associated with the baseline normal
value of this index in most patients, including the patient
with baseline RV stimulation. In only one patient with tet-
rad of Fallot (5 clinical cases), QRS widening up to 140 ms
was associated with the right bundle branch block. Since
there were no patients with reduced LVEF in our observa-
tion group, we did not observe the dynamics of this index.
However, it should be noted that in all our patients on the
background of the His bundle selective and nonselective
stimulation there was a significant improvement in the in-
dices of LV electromechanical dyssynchrony (Fig. 1). The
most significant normalization of LV longitudinal defor-
mation was registered in the patient with previous previous
RV epicardial stimulation. The results of our study agree
with the data of a group of authors who also demonstrated
the advantages of Speckle-tracking Echo with determina-
tion of LV GLS as the most sensitive marker of LV contrac-
tility impairment compared to standard Echo [27].

Pediatric patients and patients with CHD are particu-
larly vulnerable to LV dysfunction during chronic cardiac
stimulation of the RV, so for children the potential benefits
of conduction system stimulation are no less significant than
for adults. Achieving synchronized ventricular contraction
with stimulation of the conduction system provides the most
physiologic activation of the myocardium. However, it is
necessary to note the difficulties of performing the isolat-
ed His bundle stimulation procedure. Nevertheless, expe-
rience with the use of His bundle cardiac pacing in adults
is increasing and demonstrates high efficacy and safety. It
should be noted that a rather limited number of clinics in
the world have experience with His bundle cardiac pacing
in the pediatric population. Considering that our clinic is
one of the few that has a history of using this technique,
we consider it advisable to further accumulate experience
and improve the technology to ensure the widespread use
of physiologic cardiac pacing in the pediatric population.
Undoubtedly, it is extremely important to have specialized
delivery systems, to standardize the implantation technique
and to obtain stable results in terms of implantation success
and preservation of electrical parameters.

Limitations of the study

Our study has a limitation due to the lack of results of
long-term prospective follow-up, which will be performed
in the future. The relatively small number of patients
(typical for most pediatric studies) did not allow dividing
patients into groups and performing a separate statistical
analysis of hemodynamic parameters.
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CONCLUSION

Patients who are at risk of developing ventricular
dyssynchrony as a result of conventional RV stimula-
tion, as well as patients who are indicated for primary
endocardial pacemaker implantation, may be advised to

ORIGINAL ARTICLES

undergo His bundle stimulation, which provides physio-
logic ventricular activation and prevents the development
of pacing-induced cardiomyopathy. The above clinical
experience, as well as the data of the literature, allow us
to hope for a wide practical implementation of His bundle
stimulation in pediatric practice.
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SAFETY ISSUES OF SUBCUTANEOUS CARDIOVERTER-DEFIBRILLATOR SYSTEMS:
IS EVERYTHING SO SIMPLE AND DEFINITELY?
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Aim. To evaluate the safety of subcutancous cardioverter-defibrillator (SCD) systems.

Methods. Fifty-six patients underwent implantation of a SCD. The follow-up period for patients was 18 months.
The number of early and late complications, as well as the number of episodes of shock therapy, were assessed.

Results. During observation, complications were recorded in 5 patients, which amounted to 0.9% of the total num-
ber of surgical interventions performed. Three complications occurred in the early postoperative period. In the late post-
operative period, complications occurred in 2 (3.5%) patients. The number of inappropriate shocks in the total sample of
patients was 6 episodes (10.7%).

Conclusion. SCD systems are effective for primary and secondary prevention of sudden cardiac death. Implantation
of these systems is associated with a low number of perioperative complications, as well as a low percentage of inappro-
priate shock therapy.
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Sudden cardiac death (SCD) is an outcome of sud-
den cardiac arrest in 50% of individuals 35-50 years of
age. Usually, approximately 80%, SCD is attributed to
the onset of ventricular fibrillation (VF) or ventricular
tachycardia [1]. Additionally, the risk of SCD is strongly
correlated with chronic heart failure (CHF) when accom-
panied by a left ventricular ejection fraction (LVEF) of
less than 35% [2, 3]. The options for pharmacological pro-
phylaxis in patients with chronic heart failure who are at
risk of life-threatening arrhythmias are markedly limited.
Thus, according to clinical guidelines for the treatment of
CHF, patients with LVEF below 35% may be prescribed
amiodarone as an antiarrhythmic drug. Taking this drug is
associated with the development of various side effects,
which often require its complete withdrawal. Implantation
of a cardioverter-defibrillator (ICD) is recommended as a
prophylaxis to prevent sudden cardiac death in at-risk pa-
tients [1, 4]. Implantation of a cardioverter-defibrillator for
the primary prevention of sudden cardiac death in patients
with chronic heart failure exhibits varying levels of evi-
dence depending on the underlying etiology of the CHF.
For patients with CHF of ischemic ctiology, the recom-
mendation for implantation of a cardioverter-defibrillator
is supported by a high level of evidence. In contrast, for
those with non-ischemic etiologies, the evidence is some-
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what less robust, though ICD implantation remains indicat-
ed for most of these patients [1, 4].

Traditionally, patients have been offered implanta-
tion of transvenous ICD systems. However, these systems
have many drawbacks and can be associated with various
complications. There is a high rate of infectious compli-
cations associated with the implantation of intracardiac
electrodes, often requiring complete system extraction.
Currently, there is a generation of ICDs that are implant-
ed subcutancously. Such systems can help avoid several
complications inherent to transvenous systems [4, 5]. A
substantial body of research has demonstrated the effica-
cy of subcutaneous cardioverter-defibrillator systems [5-
8]. One of the most significant studies, PRAETORIAN,
aimed to compare the efficacy and safety of the two types
of systems. A total of 849 patients were included. The fol-
low-up lasted from 2011 to 2015. According to the study
results, the incidence of the combined endpoint—consist-
ing of implantation complications and the number of in-
appropriate shocks—did not differ significantly between
the two groups. When considering complications sepa-
rately, transvenous systems were significantly inferior to
subcutaneous systems. However, the subcutaneous group
experienced a significantly higher number of inappropri-
ate shocks [5, 8, 9].
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Another study, UNTOUCHED, included a larger
number of patients (1116), these were patients with CHF
with a LVEF less than 35%. In this study, the subcutane-
ous systems were more advanced with accurate arrhyth-
mia discrimination algorithms. Thirty days following
surgical intervention, 95.9% of patients achieved free-
dom from inadequate shocks, and 93.5% remained free
from complications [5, 10]. At an 18-month follow-up,
freedom from inappropriate shocks was maintained at
95.9%, and overall survival reached 94.9% [5, 11]. Until
2016, there were no implantations of these devices in
Russia. Currently, approximately 200 devices have been
implanted in the country, compared to over 100,000 de-
vices globally [12]. In the Russian guidelines, the option
of subcutaneous cardioverter-defibrillator implantation
was first included in 2017. Since 2020, it has been fea-
tured in clinical recommendations for the management
of chronic heart failure as an alternative to transvenous
systems [4].

The purpose of this study is to present the results of a
safety study on the use of a subcutaneous ICD system for
the prevention of sudden cardiac death.

METHODS

The study included 56 patients who underwent im-
plantation of a subcutaneous ICD system. Patients with
class I and Ila indications for cardioverter-defibrillator im-
plantation to prevent SCD, who did not require continuous
pacing, antitachycardia pacing, or resynchronization thera-
py, were screened for study participation. Inclusion criteria
were: age over 18 years, optimal pharmacological therapy
for at least 3 months according to current guidelines for the
underlying condition, positive preoperative screening us-
ing specialized software, and signed informed consent. Ex-
clusion criteria were: patient refusal, acute illnesses that, in
the physician’s judgment, may compromise the safety or
efficacy of the treatment, and medical conditions that limit
the expected survival to less than 1 year. The follow-up pe-
riod was 18 months. The incidence of intraoperative, early,
and late complications associated with device implantation
was assessed. The number of adequate and inadequate
shocks was also assessed. Early complications were inter-
preted as complications that occurred during the period of
the patient’s hospitalization.

Technique of surgical intervention

Prior to the primary phases of the procedure, preop-
erative marking is performed using a non-sterile system.
The incision sites are marked above the device pocket in
the 4th to 5th intercostal space, between the anterior and
mid-axillary lines on the left
side, and in the paraxiphoid re-
gion when employing the dou-
ble-incision technique. If the
triple-incision technique is uti-
lized, an additional incision site
is marked 2.5 cm to the left of
the sternal notch. The main stage
is under endotracheal anesthesia
with intravenous potentiation.
After treatment of the operating
field, incisions are made at the
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Fig. 1. Schematic arrangement of the system elements (left) and radiographs at the
optimal position of the subcutaneous cardioverter-defibrillator system (right).
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previously marked locations. Subsequently, a pocket is
created between the latissimus dorsi and serratus anterior
muscles. A lateral tunnel is created between the parame-
dian incision and the device pocket. A defibrillating elec-
trode is then inserted. A vertical tunnel is created from the
paraxiphoid incision using a tunneler and introducer, and
the distal portion of the electrode is advanced along the
left parasternal line. De-aeration of the vertical tunnel is
conducted, followed by control fluoroscopy to assess the
position of the electrode. Next, the electrode is secured and
attached to the connector portion of the defibrillator. The
device is positioned in the prepared pocket, secured, and
the wound is then closed in layers. Next, defibrillation test-
ing is performed.

Statistical analysis

Statistical analysis of data was performed using Excel
2010 application package and STATISTICA 10 statistical
programs (StatSoft Inc., USA). Qualitative values are pre-
sented as absolute values and percentages. The following

Table 1.
Clinical and demographic characteristics of patients
Indicator Value
Age, years 56 [47;62]
Male gender, n (%) 50 (89.3)
CHF NYHA FC I, n (%) 2 (3.5)
CHF NYHA FC 11, n (%) 26 (46.5)
CHF NYHA FC 111, n (%) 25 (44.6)
Postinfarction cardiosclerosis, n (%) 28 (50.2)
Dilated cardiomyopathy, n (%) 18 (32.1)
Hypertension, n (%) 6 (10.7)
LQTS, n (%) 3(5.3)
Idiopathic VF, n (%) 1(1.7)
Diabetes mellitus, n (%) 12 (21.4)
Paroxysmal AF, n (%) 6 (10.7)
Permanent AF, n (%) 19 (39.3)
Body mass index, kg/m? 28 [25.8; 31.3]
Height, cm 175.6+8.01
QRS, ms 102 [96; 112]
LV ejection fraction, % 30 [26; 33.5]

Notes: hereinafter FC - functional class; CHF - chron-
ic heart failure; LQTS - prolonged QT syndrome; VF -
ventricular fibrillation; AF - atrial fibrillation; LV - left
ventricle.
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methods of statistical analysis were used: Mann-Whitney  In the studied cohort, 89.3% of patients were male. The
U-criterion. Sampling parameters reported in the table are  primary indication for cardioverter-defibrillator implanta-
presented as M (sd) and Me [Lq;Uq], where M is the mean,  tion was the primary prevention of sudden cardiac death
sd is the standard deviation, Me is the median, and Lq;Uq  in chronic heart failure, accounting for 93% of cases. A
is the interquartile range. A difference was considered sta-  small proportion of patients had indications for secondary
tistically significant at p < 0.05, while values of 0.05 <p <  prevention, including idiopathic ventricular fibrillation
0.10 were interpreted as indicative of a trend. (1.7%) and hereditary channelopathies, such as long QT
RESULTS syndrome (5.3%). The predominant cause of chronic heart

failure (CHF) was ischemic heart disease with postinfarc-

The clinical and demographic characteristics of the  tion cardiosclerosis, affecting 50.2% of patients. Among
patients included in the study are presented in Table 1.  those with non-ischemic etiology, over 30% had dilated
cardiomyopathy (DCMP), while hypertension was identi-

. ) . T‘fble 2 fied as the cause of CHF in 10.7% of patients.
Radiograph data of patients after S-ICD implantation On the first postoperative day, all patients underwent
(n=56) radiography to evaluate the optimal positioning of the sys-

Indicator Value tem. The electrode should be positioned 1-2 cm to the left
- — of the midline of the sternum. The electrode is equipped
Cardio-thoracic index, % 54[52;58.75] | with an 8 cm long shock coil. The distal part of the elec-
Thoracotomy, n (%) 3(5.3) trode, pole A, should be positioned at the junction of the
Direct projection manubrium and the body of the sternum. The proximal
. - o sensitive pole B is located at the xiphoid process. The body
:EEzp?mai P os%t%on, z (0/0) 134(5;) of the device should be positioned over the 6th rib, be-
ptimal position, n (%) o) tween the mid-axillary and anterior axillary lines. For opti-
Optimal position, n (%) 39 (70) mal defibrillation, most of the left ventricular myocardium
Side view should be situated between the poles of the defibrillation
Suboptimal position, n (%) 3(5.3) system, whicl.l in turn festabli.sh three vectors for detecting
Optimal position, n (%) 53947) c.ardlac. electrical activity: primary, secondary, and alterna-

i tive (Fig. 1).

N, e The radiologic assessment
Adequate shocks (6 - 50%) Inadequate shocks (6 - 50%) was conducted in two projec-

tions: anteroposterior and lat-

’ . 0 - .
1> Menomorphic ¥I'=4 (33'3/°)0 1. Atrial fibrillation - 5 (41.6%) eral. For each projection, spe-
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ber of surgical interventions. Three complications occurred
in the early postoperative period, including: hematoma of
the device pocket (2 cases, 3.5%) and the occurrence of
noises during provocation tests, which necessitated reposi-
tioning of the electrode and a switch to the triple-incision
technique (1 case, 1.7%).

In the late postoperative period, complications oc-
curred in 2 (3.5%) patients. In the first case, infection was
noted in the incision in the projection of the sternal pro-
cess. Given the ineffectiveness of conservative therapy, the
patient underwent system extraction. In the second case,
shock application was noted against the background of
polymorphic ventricular tachycardia; however, the patient
also required correction of the device position due to reg-
istration noises.

One of the most critical criteria for evaluating the ef-
fectiveness and safety of a cardioverter-defibrillator is the
ratio of adequate to inadequate shocks delivered. The over-
all pattern of episodes of applied therapy during follow-up
is shown in Figure 2.

It is worth noting that both adequate and inadequate
shocks occurred in equal numbers in the total sample of
patients during the follow-up period. The main reason for
inadequate therapy was tachysystolic form of atrial fibrilla-
tion (41.6%). These patients received adjustments to their
rhythm-suppressive therapy, and the shock zones were re-
calibrated.

Before inclusion in the study, all patients underwent
Holter monitoring to evaluate the presence and severity of
ventricular thythm disturbances. None of the patients had
sustained episodes of ventricular tachycardia, which could
be an indication for antitachycardia pacing. Despite meticu-
lous patient selection, one reason
for administering adequate shock
therapy was the occurrence of
monomorphic ventricular tachy-
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In patients with indications for primary prevention of
SCD, data were analyzed according to the etiology of CHF
(Table 3). It is worth noting that the patients were com-
parable in terms of the main characteristics studied. This
included an equal number of episodes of adequate and in-
adequate shock therapy in both groups (p=0.7). One reason
for the occurrence of inappropriate shocks from a subcuta-
neous cardioverter-defibrillator is the rare phenomenon of
noise detected by the B pole of the electrode.

A clinical case of the development of a B pole

noise

This clinical case is the first description in the Rus-
sian-language literature. A 49-year-old patient with a his-
tory of ischemic heart disease, postinfarction cardioscle-
rosis, was indicated for implantation of a ICD as primary
prevention of SCD. Given the absence of contraindica-
tions, the patient was implanted with a subcutaneous ICD
system. The primary vector of subcutaneous ECG analysis
was established. The early postoperative period was un-
eventful. According to chest radiography, the position of
the system was suboptimal. No noise were recorded during
provocative sampling.

A year later, the patient presented to the FGBU “E.I
Chazov NMICC” of the Ministry of Health of the Russian
Federation with a complaint of receiving shock therapy
despite being in complete well-being. Upon detailed ques-
tioning, it was determined that at the time of the therapy
application, the patient was not engaged in physical activ-
ity and reported no sensations of palpitations or presynco-
pe. During device interrogation, data were obtained on the
applied shock to noncardiac activity (Fig. 4). After appli-
cation of the shock, restoration of sinus rhythm registration

Table 3.

Characterization of the group of patients with indications for implantation
of cardioverter-defibrillator as primary prevention of sudden cardiac death

cardia (33.3%), which was treat-
ed with a cardioverter-defibrilla-

tor shock. Shock was also applied
to polymorphic ventricular tachy-
cardia (8.3%), and in 1 case to VF
(8.3%) (Fig. 3).

It was of interest to analyze
therapy episodes according to the
indications for ICD implantation,
namely primary and secondary
prevention of SCD. In our study,
there were only 4 patients with
channelopathies and idiopathic
VF in whom ICD implantation
was performed as part of second-
ary prevention of SCD. Never-
theless, 24-hour ECG monitoring
data revealed no sustained epi-
sodes of ventricular arrthythmias
in these patients at the time of
study inclusion. All patients had
optimal system position accord-
ing to chest radiography. There

Patient groups
Ischemic CHF Non-ischemic p
(n=28) CHF (n=24)

CHF FC I, n (%) 1(3.6) -
CHF FC 11, n (%) 11 (39.3) 15 (62.5) 0.4
CH FCF 111, n (%) 16 (57.1) 9(37.5)
LV ejection fraction, % 30 [26.75; 33] |29[25.75;32.25]| 0.5
LV EDD, cm 7.216.5;7.5] 716.5;7.5] 0.4
VT at 24-hour ECG (HM), n (%) 13 (46.4) 11 (45.8) 0.9
VT duration, complexes 6.6 £3.7 72+3.5 0.3
VCR during VT, beats/min 141.5+18.8 136.8 £ 15.7 0.5
Cardio-thoracic index, % 54 [52.5; 58.5] 56 [51.5; 59] 0.8
Aneurysm, n (%) 13 (46.4) 1(4.2) -
Thoracotomy, n (%) 2(7.2) - -
Adequate therapy, n (%) 2(7.2) 3(8.3) 07
Inadequate therapy, n (%) 3(10.7) 3 (16.6)
Suboptimal, n (%) 2(7.2) 1(4.2) -
Not optimal, n (%) - 1(4.2) -

was 1 episode of adequate shock
treatment applied to the VF.

Notes: EDD, end-diastolic dimension; VT, ventricular tachycardia; HM, Holter moni-
toring; VCR, ventricular contraction rate.
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was noted. At the time of initial device programming, the
primary subcutaneous ECG reading vector was automat-

ically selected. Since this issue with information analysis
affected the B pole, the read vector was manually adjusted
to the secondary vector. Thereafter, no repeat episodes of

shock application were noted.

37

DISCUSSION

Subcutaneous ICD systems are devoid of some of the
disadvantages inherent in transvenous systems. In particular,
the use of this system reduces the risk of infectious com-

plications. Also, the absence of intracardiac elements facil-
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Fig. 4. Episode of shock application against a background of noncardiac activity.

itates the procedure of system
extraction, if necessary.

48.0 sec
- Worldwide studies prove
that subcutaneous ICD implanta-
tion is associated with low com-
540sec  plication rates. In our study, the
total number of complications was

S events (0.9%), whereas in the
EFFORTLESS study, the compli-
cation rate was 12.2% (108 events
out of 882 patients). The extremely
low rate of device pocket hemato-
ma development in the EFFORT-
LESS study (4 patients out of 108,
or 0.4%) was consistent with the
3.5% rate observed in our study (2
patients out of 56) [7].

61.6 sec

67.6 sec

In our study, noise that

necessitated correction of the

electrode position occurred in 1

patient (1.7%), whereas the EF-

FORTLESS and IDE studies re-
ported 8 such cases (0.8%) [7].

During the follow-up period in

o] this study, infectious complica-

tions requiring system extraction
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Fig. 5. Example of myopotential hypersensitivity during the TET-test: a - positive
result (registration of myopotential hypersensitivity by the device is noted), b -

negative result, * - QRS. Adapted from [15].

were observed in 1 patient (1.7%).
This rate is consistent with data
from other sources, which report
17 such events (1.7%) [7, 8].

Inadequate S-ICD shock due to non-cardiac signal oversensing ’

Initial diagnostic steps
Device interrogation |
Check system for any
abnormalities, capture sense twisting of upper body,
vectors, check SMART reproduce patient movements
settings prior to IAS

High lesolutuon two
projections, calculate

Assess sensing vector and
gain during to IAS PRAETORIAN score

Assess time since generator |
and load implantation

Unclear or no

suspicious findings |

Assess signal
characteristics
Frequency, amplitude,
repetitive patterns, signal
saturation

Advanced diagnostic steps

Advanced analyses encompass e.g. detailed device interrogation,
signal quality ana]ysis, Fourier transforms, and repetitive in-depth

Involve Boston Scientific’s technical service
analysis of LatitudeTM data transmissions

Provocation maneuvres ,«'.
Muscle stretch/contraction

Involve  technical  service  of
- manufacturer and perform (partial)
device revision

C

Get analysis by manufacturer and reprogram
sensing vector; consider S-ICD repositioning
or transvenous ICD if not possible

Avoid noise source }

L

Conservative ~ management  (will
- resolve); sensing vector reprogramming
may be considered

Reprogram to secondary sensing
vector, alternatively complete device
revision

Depending on reason

Fig. 6. Algorithm for the diagnosis and treatment of inadequate shocks of the subcutaneous cardioverter-

defibrillator system. Adapted from [13].
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In our study, inadequate shocks were recorded in 6
patients (10.7%). In comparison, the EFFORTLESS and
IDE studies reported such complications in 6 patients
(0.7%), while the PRAETORIAN study documented inad-
equate shocks in 41 patients (4.8%) [7, 8].

It is worth noting that in our observation adequate
and inadequate shocks were equally distributed in groups
of patients with ischemic and non-ischemic etiology of
CHF (p=0.7). Thus, despite the different class of recom-
mendations for ICD implantation, our data suggest that de-
vices are necessary in patients of both etiologies of CHF.
Regarding the profile of inadequate shocks, no correlation
was found between the position of the subcutaneous ICD
system, the technique of surgical intervention.

Unfortunately, the issue with noise on Pole B can
result in the occurrence of inadequate shocks. Currently,
it is not possible to predict the development of this prob-
lem in patients with an implanted subcutaneous defibril-
lator until a shock is administered. There are sporadic
literature data on the B pole noise problem. This situa-
tion occurs in an extremely small number of patients in
about 3% of cases [13]. According to the manufacturer’s
data, such episodes are rare and account for inadequate
shock therapy in 0.42% of cases involving subcutane-
ous cardioverter-defibrillator implantation [14]. When
the system was explanted, no pathology was found in
the system components, according to the manufacturer.
Treatment options for this condition include changing
the readout vector to a secondary vector or complete
system explanation [12].

In our study, out of 56 patients, this problem oc-
curred in only one patient (1.7%). The issue associated
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with B pole noise does not fall under the category of
myopotential hypersensitivity and represents a distinct
problem. Currently, the solutions are limited to either
changing the readout vector to a secondary one or de-im-
planting the system [8, 11].

Various exercise tests exist to detect myopotential
hypersensitivity of the device. One of them is the tube ex-
ercise test (TET). Fig. 5 shows the report obtained by in-
terrogating the subcutaneous ICD during TET. Noncardiac
noise are seen under the letter “a”, QRS complexes of the
patient’s own rhythm are marked with * [15].

In cases of myopotential hypersensitivity, the device
records electrical activity from the muscles, which may be
misinterpreted as ventricular tachycardia, leading to in-
appropriate shock applications. In the case of the noise at
pole B, the noncardiac noises are not related to the work of
the chest and shoulder girdle muscles and are significantly
different from myopotentials. Fig. 6 shows the algorithm
of action for diagnosis and treatment of inadequate subcu-
taneous ICD shocks.

CONCLUSION

Subcutaneous cardioverter-defibrillator systems
are effective for primary and secondary prevention of
SCD. High efficacy of these devices is noted in patients
with various etiologies of chronic heart failure. Subcu-
taneous cardioverter-defibrillator systems are safe. The
implantation procedure and follow-up results suggest
minimal complications, inadequate shocks. The topic
of studying subcutaneous cardioverter-defibrillator sys-
tems is an interesting and promising topic that requires
further study.
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PROGNOSTIC FACTORS FOR THE EFFECTIVENESS OF CATHETER ABLATION OF FOCAL ATRIAL
TACHYCARDIA IN SCHOOL-AGE CHILDREN: DATA FROM A SINGLE-CENTER REGISTRY STUDY
T.S.Kovalchuk', R.B.Tatarsky', D.Yu.Alekseeva', E.N.Mikhailov!, D.S.Lebedev', S.V.Gureev!, K.A.Chueva',
O.L.Peregudina’, D.I.Marapov?, E.S.Vasichkina'

TAlmazov NMRC, Russia, Saint-Petersburg, 2 Akkuratova str.; *Kazan State Medical Academy - branch of the
Federal State Budgetary Educational Institution of Further Professional Education “Russian Medical Academy of
Continuing Professional Education”, Russia, Kazan, 36 Butlerova str.

Aim. To identify factors associated with the effectiveness of radiofrequency catheter ablation (RFA) of focal atrial
tachycardia (AT) in school-aged patients in the long-term period.

Methods. The study group consisted of 57 children aged 11 to 17 years 11 months (Me 15.83, IQR 14.63-17.0), who
underwent catheter ablation, including repeated, for focal AT in the Almazov National Medical Research Centre from De-
cember 2009 until April 2023. We analyzed clinical and demographic data, laboratory data, parameters of tachyarrhyth-
mia, electrophysiological study and RFA. Structural heart diseases were present in 13 children, and idiopathic arrhythmia
was present in 44 patients. The criterion for intraoperative effectiveness were the absence of arrhythmia at the end of the
waiting period in the X-ray operating room, delayed - within 12 months after the procedure.

Results. Intraoperative effectiveness of RFA was achieved in 51 patients (89.5%), long-term - in 32 patients (56.1%).
Based on the data obtained, a prognostic model of the delayed effectiveness of RFA of focal AT in school-age children was
developed (p<0.001). Predictors included in the model: percentage of arrhythmia during the day (odds ratio (OR): 0.981;
95% confidence interval (CI) 0.962-0.999; p=0.043), presyncope (OR: 0.177; 95% CI 0.035-0.903; p=0.037), number
of ectopic foci (OR: 0.289; 95% CI 0.128-0.649; p=0.003), right atrium localization (OR: 0.097; 95% 0.013-0.699;
p=0.021). The area under the ROC curve corresponding to the association of the absence of arrhythmia after ablation
and the values of the logistic regression function was 0.843+0.54 with 95% CI: 0.738-0.938. The sensitivity was 81.3%,
specificity - 76.0%. No significant association with effectiveness of RFA was found between the method of arrhythmia
induction and the use of drug sedation.

Conclusion. It was established that factors such as percentage of arrhythmia during the day, the presence of presyn-
cope, the number of ectopic foci and the presence of an ectopic foci in the right atrium had an inverse relationship with
the effective outcome of RFA.

Key words: atrial tachycardia; children; radiofrequency catheter ablation; arrhythmia burden; presyncope
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Focal atrial tachycardias (AT) in children are the third
most common of all supraventricular tachycardias (SVTs).
According to the literature, they account for about 14-25%
regardless of age, but the true prevalence is not reliably
known because of the high percentage of asymptomatic
forms and the likelihood of spontaneous resolution [1, 2].
However, the probability of spontaneous resolution of ar-
rhythmias decreases with the age of the child and is about
25-34% in children over three years of age [3-5]. Given the
peculiarities of clinical manifestations, atrial tachycardia is

© Autors 2024

the most frequent cause of arrhythmia associated cardio-
myopathy (AAC) in children [6].

It should be acknowledged that, as of the present, no
universally accepted algorithm exists for determining the man-
agement tactics for patients with ATs. Dynamic monitoring of
the natural progression of arrhythmia, along with the utilization
of both medical and interventional treatment methods, are con-
sidered viable approaches for managing this condition [3, 5, 7,
8]. The effectiveness of drug therapy according to the literature
ranges from 50 to 74% and decreases with age [3-5].
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In recent decades, radiofrequency catheter abla-
tion (RFA) has seen increased application in pediat-
ric practice and is now regarded as the treatment of
choice for patients with hemodynamically significant
paroxysms, the development of AAC, or those who are
refractory to pharmacological therapy or experience
adverse effects from medications. Additionally, RFA
may be considered in cases where there is poor adher-
ence to drug therapy [5, 9]. An effective RFA proce-
dure also improves the quality of life of school-aged
children [10].

Nevertheless, in cases of atrial heart rhythm dis-
turbances (HRD), data from the European Multicenter
Pediatric Catheter Ablation Registry (EUROPA) indi-
cate that RFA was utilized in only 4.9% of instances,
with focal AT comprising 2.9% of these cases. This
prevalence is notably lower compared to its application
in other forms of supraventricular tachycardia [11].
The efficacy of interventional treatment in pediatric
ATs is lower than in other types of arrhythmias [8].
According to the findings from the registry, the acute
efficacy of radiofrequency catheter ablation (RFA) was
reported as 95.6% for all types of arrhythmias. Howev-
er, for AT specifically, the efficacy was somewhat low-
er at 80%. Additionally, within one year of follow-up
post-RFA, recurrence of arrhythmia was observed in
11% of patients [11].

The aim of our study was to identify factors associat-
ed with the efficacy of RFA of focal AT in the distant period
in school-aged patients.
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METHODS

A database of patients with focal AT who underwent
RFA at our Center from December 2009 to April 2023
was analyzed. The inclusion criteria were the patient’s
age at the time of ablation (from 11 to 18 years), the last
RFA performed in the Almazov Federal State Institution
of Medical Center. Exclusion criteria were a history of
open-heart surgery (3/60, 5%). The study group consisted
of 57 children aged 11 to 17 years 11 months (Me 15.83,
IQR 14.63-17.0).

Data were collected from patients’ electronic health
records, outpatient or telemedicine consultation records,
and included results from objective examinations, labora-
tory tests, electrocardiograms (ECG), 24-hour ECG mon-
itoring (Holter monitoring), echocardiography (Echo),
endovascular electrophysiological studies (endoEPS),
and RFA protocols. Echo parameters were estimated
using the Boston Children’s Hospital z-score calculator
(https://zscore.chboston.org/). AAC was diagnosed in
the presence of dilatation of the heart chambers (z-score
greater than 2.0) and/or decreased contractility of the left
ventricular myocardium.

The presumed localization of the ectopic focus was
initially determined based on the morphology of the P
wave on the ECG, following the algorithm proposed by
P.M. Kistler et al. The precise localization was then con-
firmed during endovascular electrophysiological stud-
ies (endoEPS), by identifying the zone of early activa-
tion using electroanatomical mapping techniques [1, 12,

Table 1.

Results of comparative analysis of groups of patients with effective and ineffective radiofrequency ablation in the

remote period (quantitative signs, Me [IQR])

. Groups by RFA outcome

Indicators - - P
Effective (n=32) Ineffective (n=25)

Age of onset of complaints, years 12.0[7.3;14.5] 9.75[7.6;14.9] 0.590
Age at the time of RFA, years 16.1[14.8;16.8] 15.8[14.6;17.1] 0.949
Follow-up period from debut to RFA, months 47[14;73] 60[13;96] 0.568
Echocardiography
Transverse dimension of the LA, z-score -0.93[-1.41;-0.49] -0.76[-1.13;0.3] 0.240
Longitudinal dimension of LA, z-score -1.42[-1.8;-0.99] -1.13[-1.67;-0.45] 0.383
LA in parasternal position, z-score -0.03[-0.58;0.61] -0.38[-1.01;0.07] 0.307
Transverse dimension of RA, z-score -1.66[-2.18;-1.19] -1.5[-2.36;-0.39] 0.473
Longitudinal dimension of RA, z-score -2.44[-3.25;-2.02] -1.45[-3.09;-0.91] 0.275
LV EDD, z-score -0.36[-1.32;-0.08] -0.7[-1.45;-0.03] 0.825
LVEF, Simpson, % 51.0[47.0;58.0] 52.0[47.5;61.5] 0.886
LVEF, Teicholz, % 63.0[57;70.3] 63.0[60.0;68.5] 0.993
LVEEF, Teicholz, % (HRD) 58.0[51.0;60.3] 58.0[56.4;60.5] 0.612
Electrocardiogram for tachycardia
Arrhythmia density, % 37.7[10.4;91.3] | 57.7(8.2;98.0] 0.386
RFA
Fluoroscopy time, min 10.0[5.5;13.5] 10.0[5.0;13.0] 0.968
Operation time, min 105.0[90;140] 135.5[100;190] 0.127

Notes: hereinafter RFA - radiofrequency ablation; LA - left atrium; RA - right atrium; LV - left ventricle; EF - ejection

fraction; HRD - heart rhythm disturbances.
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13]. Tachycardias were categorized into right-sided and
left-sided tachycardias. Right-sided tachycardias includ-
ed those originating from ectopic foci located in the right
atrial appendage (RAA), the walls of the right atrium, the
crista terminalis, the tricuspid valve area, the cavo-tricus-
pid isthmus, the interatrial septum (IAS) on the right atrial
side, or the orifice of the coronary sinus (CS). Left-sided
tachycardias encompassed those originating from the left
atrial appendage (LAA), the walls of the left atrium, the
pulmonary veins, the interatrial septum (IAS) on the left
atrial side, the mitral valve area, or the mitral isthmus.

The criteria of antiarrhythmic drug (AAD) ineffec-
tiveness included the presence of paroxysms of tachy-
cardia clinically and/or according to Holter monitoring,
in patients with chronic AT — absence of sinus rhythm
recovery or persisting HR values above 95%o for the pa-
tient’s age, signs of AAC on the background of ongoing
therapy [14, 15].
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On the 1st to 2nd day following RFA, all patients
underwent a 12-lead ECG and Echo to assess myocardial
contractility and detect any fluid in the pericardial cavity.
From the 2nd to 4th day, patients were subjected to Holter
monitoring. If pneumothorax was suspected, chest radiog-
raphy was performed.

Voluntary informed consents for the examination and
RFA procedure were signed by the patients’ legal represen-
tatives and patients older than 15 years of age.

Prior to RFA, in accordance with standard practice
[5], AAD administration was discontinued for at least five
half-lives. However, for two patients who experienced
persistent symptomatic, hemodynamically significant
tachycardia with elevated heart rates, AAD therapy was
discontinued only 12 to 16 hours before the procedure. A
three-dimensional electroanatomical mapping system was
used in all patients: Carto®3 (Biosense Webster, USA) in
55 patients (96.5%) and Rhythmia (Boston Scientific,

Table 2.

Results of comparative analysis of groups of patients with effective and ineffective radiofrequency ablation in the

remote period (categorical features)

. Groups by RFA outcome

Indicators - - p
Effective (n=32) Ineffective (n=25)

Boys, n (%) 24 (75.0) 16 (64.0) 0.37
Complaints
Heart palpitations, n (%) 20 (62.5) 20 (80.0) 0.152
Dizziness, n (%) 9 (28.1) 11 (44.0) 0.213
Decrease in exercise tolerance, n (%) 9 (28.1) 10 (40.0) 0.345
Weakness*, n (%) 5(15.6) 11 (44.0) 0.018
Presyncope*, n (%) 4(12.5) 9 (36.0) 0.036
Electrocardiogram for tachycardia
Minimum tachycardia cycle duration, ms, M (SD) 368.7£77.9 362.0+£84.2 0.824
Tachycardia cycle duration maximal, ms, M (SD) 403.3+82.9 429.7+485.2 0.398
Nature of the arrhythmia
Paroxysmal, n (%) 9 (28.1) 8(32.0) 0.751
Permanent-return >50%, n (%) 8 (25.0) 10 (40.0) 0.227
Permanent-return <50%, n (%) 8(25.0) 2 (8.0) 0.094
Chronic, n (%) 7(21.9) 5(20.0) 0.863
Echocardiography
Structural pathology*, n (%) 4(12.5) | 9 (36.0) | 0.036
RFA
Manipulation-induced AF*, n (%) 9 (28.1) 14 (56.0) 0.033
Induction of AF without HR recovery through AF*, n (%) 4(12.5) 11 (44.0) 0.01
Right-sided localization*, n (%) 20 (62.5) 22 (88.0) 0.030
Left-sided localization*, n (%) 10 (31.3) 2 (8.0) 0.028
Presence of more than 1 ectopic focus*, n (%) 6 (18.8) 14 (56.0) 0.003
General/combined anesthesia, n (%) 9 (28.1) 8 (32.0) 0.751
Initial HRD, no induction required, n (%) 22 (68.8) 14 (56.0) 0.322
Drug induction of HRD, n (%) 6 (18.8) 8(32.0) 0.249
Repeated RFA procedures, n (%) 6 (18.8) 4 (16.0) 0.786
Difficulties in induction/mapping, n (%) 3(094) 4 (16.0) 0.450

Notes: * - differences of indicators are statistically significant (p<0.05); SR - sinus rhythm; AF - atrial fibrillation.
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USA) in 2 (3.5%). The procedure was performed under
either local anesthesia (40 patients, 70.2%) or general/
combined anesthesia (17 patients, 29.8%).

All patients underwent puncture of the right femo-
ral vein and, if necessary, additionally the right subclavi-
an vein (n=24, 42.1%) or jugular vein (n=1, 1.8%); the
diagnostic electrode was placed in the RA and the abla-
tion electrode in the RA. For left-sided foci, access to
the LA was performed through an open oval window or
IAS puncture under fluoroscopic control with the use of
contrast agent. A transseptal intraducer (Preface, Biosense
Webster, USA or Agilis™ NxT, St. Jude Medical, USA)
was inserted into the LA. Further, the anatomical and ac-
tivation map of the atrium was constructed, during which
the localization of the ectopic focus was determined ac-
cording to the zone of early activation. In the absence of
AT, the protocol involved programmed atrial and ven-
tricular stimulation to determine the effective refractory
period and Wenkebach’s point. If necessary, incremental
atrial stimulation was employed, along with pharmaco-
logical provocation using adrenergic agonists or atropine
at a dose of 1 mg to facilitate induction.

Ablation was performed using a 3.5-mm open-loop
irrigation catheter (NaviStar ThermoCool; Biosense Web-
ster, USA or IntellaNav, Boston Scientific, USA). RFA pa-
rameters: power 20-40 W, temperature up to 39 °C, cath-
eter irrigation using a CoolFlow pump (Biosense Webster,
USA) at a rate of 17-30 ml/min.

The study evaluated the intraoperative and delayed
efficacy of RFA. In patients who underwent repeat sur-
gery, efficacy was assessed according to the last proce-
dure performed. The criterion for intraoperative efficacy
was the absence of tachycardia induction at the end of the
procedure in the fluoroscopy suite. Delayed efficacy was
assessed 12 months post-procedure by evaluating the re-
currence of tachycardia. To evaluate the delayed effects of
the surgery, standard ECG and 24-hour ECG monitoring
were performed at 3, 6, and 12 months. Additionally, if
AACs were present, Echo was conducted at these same
intervals [16]. The delayed efficacy of radiofrequency
catheter ablation, defined as the absence of AT episodes
12 months postoperatively, was assessed as a predictive
factor. This was quantified as the odds ratio (OR) within
the predictive model.

The present single-center retrospective cohort study
was approved by the Ethics Committee of the Almazov
NMRC.

Statistical analysis

The methods of parametric and nonparametric anal-
ysis were used for statistical processing. Accumulation,
correction, systematization of initial information and visu-
alization of the obtained results were carried out in Mic-
rosoft Office Excel 2019 spreadsheets. Statistical analysis
was performed using IBM SPSS Statistics v.26 program
(developer - IBM Corporation, USA).

Quantitative measures were assessed for conformity
to a normal distribution using the Shapiro-Wilk criterion or
the Kolmogorov-Smirnov criterion. Normally distributed
quantitative measures were described by the mean (M) and
standard deviation (SD). Scores whose distribution dif-
fered from normal were described using median (Me) and
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interquartile range (IQR). Categorical data were described
using absolute values and percentages.

The Student’s t-test was used to compare normally
distributed quantitative indicators, and the Mann-Whit-
ney U-test was used in the absence of normal distribution.
Categorical data were compared using Chi-square or Fish-
er’s exact test. The binary logistic regression method was
used to build the prognostic model, with threshold value
and prognostic significance indices determined using ROC
analysis. For each predictor included in the model, odds
ratio (OR) values were calculated. Differences at p<0.05
were considered statistically significant.

RESULTS

To identify prognostic factors influencing the effica-
cy of RFA for focal AT in school-age children, we analyzed
data from 57 patients. These patients were categorized into
two groups based on the outcome of the procedure: 32 pa-
tients in the «effective» RFA group and 25 patients in the
«ineffective» RFA group. Intraoperative efficacy of RFA
was achieved in 51 patients (89.5%), and long-term efficacy,
considering repeated interventions - in 32 patients (56.1%).

Table 3.
Distribution of patients according to the nature and
density of arrhythmias

Indicator | n, %
Nature of the arrhythmia
Paroxysmal 17 (29.8)
Chronic 40 (70.2)
Including permanent 17 (42.5)
Including permanent-return 23 (57.5)
Arrhythmia density
90-100% 17 (42.5)
50-89% 13 (32.5)
30-49% 4 (10)
<29% 6 (15)
Table 4.
Patients with structural heart disease
Structural heart pathology n (%)
Myocarditis 7 (53.8)
Primary genetically determined CMP
Mutations in the TTN gene 1(7.7)
Mutations in the TTN and SCNBI genes 1(7.7)
Mutations in the MYH6 and BRAF genes 1(7.7)
CHD without surgical correction 1(7.7)
Combination of CHD and chronic
myocarditis 1.7
CMP in the structure of neuromuscular
pathology  (Emery-Dreyfuss myopathy, [ 1(7.7)
mutation in the EMD gene)
Total 13 (22.8)

Note: CMP - cardiomyopathy; CHD - congenital heart
defect.
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In 6 patients (10.5%) RFA was initially ineffective: in
4 patients (7%) there were difficulties in arrhythmia map-
ping (in 2 patients - induction difficulties, in 2 patients -
re-induction of atrial fibrillation (AF), requiring repeated
electric pulse therapy and medication), in 2 patients (3.5%) -
polyphonic nature of HRD, requiring application of many
RF interventions. Nineteen patients (33.3%) had arrhyth-
mia recurrence.

A total of 70 RFA procedures were cumulatively per-
formed in the study patients. Of the 57 RFA procedures in-
cluded in the analysis, 10 were repeat procedures (17.5%):
7 patients (12.3%) had two procedures and 3 (5.3%) had
three procedures. Two patients had previously undergone
interventional treatment at another Center. The time inter-
val between treatments ranged from 2 weeks to 22 months
(Me 6.75 months, IQR 0.5-15 months). Intraoperative ef-
ficacy was achieved in all 10 patients; however, 4 patients
had arrhythmia recurrence (3 in the first day and 1 patient
with paroxysmal AT 11 months after RFA). Thus, final ef-
ficacy was achieved in 6 (60%) of them. During the last
ablation, AT was initially recorded in 8 patients and drug
provocation was required in 2 patients; in the preceding
procedure, AT was recorded in 6 and 4 patients, respec-
tively. The localization of the ectopic focus did not differ
significantly between the groups. However, during subse-
quent procedures, additional areas of ectopic activity that
required ablation were identified in 4 patients. The clinical
and instrumental characteristics and results of comparative
analysis of the «effective» and «ineffective» RFA groups
are presented in Tables 1, 2.

The distribution of patients according to the clinical
and electrophysiologic classification of supraventricular
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tachycardias in children [1], is presented in Table 3. It
should be noted that the term «chronic» does not fully re-
liably reflect the nature of arrhythmia in patients with per-
sistent-onset tachycardia and arrhythmia representation of
less than 50% during the day, we considered it appropriate
to divide patients from this group depending on arrhythmia
density (arrhythmia representation during the day accord-
ing to the Holter monitoring) before RFA.

Eight (14%) patients had no complaints; indications
for RFA were the development of AAC (n=1), ineffective-
ness of AAD with high arrhythmia presentation (n=2),
child’s desire for sports/professional guidance (n=3),
and low adherence to medication (n=2). In 13 patients
(22.8%) the presence of structural pathology of the heart
was confirmed during standard cardiologic examination
(Table 4). In the remaining 44 patients (77.2%), no clear
cause of arrhythmia was identified and such arrhythmias
were considered «idiopathic». Signs of AAC were detect-
ed in 19 patients (33.3%): reduction of left ventricular
ejection fraction was noted in 17 (29.8%), left ventricular
dilatation - in 5 (8.8%), atrial dilatation - in 2 (3.5%).
Heart failure symptoms in patients corresponded to func-
tional class 1-2 (NYHA).

Forty-one patients (71.9%) received 1 to 6 different
antiarrhythmic therapy regimens before RFA, using both
a single drug at a time and various combinations (be-
ta-blockers + IC class AADs, IC + III class AADs, digoxin
+ beta-blockers, ivabradine + III class AADs).

During 57 RFA procedures evaluated, 79 ectopic foci
were ablated. Right-sided localization occurred in 42 pa-
tients (73.7%), left-sided - in 12 patients (21.1%), and in
three patients (5.2%) ectopic foci were localized in both
atria. More detailed data are present-

Table 5.
. . o
Localization of ectopic foci (n, % of the number of RFA) ed in .Table >- In 20 patients (35%),
mapping revealed more than 1 ecto-
Localization of ectopic foci Total RFA effective | RFA ineffective [ Pic focus.

. Y In the group of patients in whom
Crléta terminalis 22 (38.6) 11 (34.4) 11 (44.0) RFA was ineffective, the prevalence
Atrial wall 12 21 6(18.83) 6(24.0) of complaints of weakness (p=0.018)
Coronary sinus 10 (17.5) 8 (22.9) 2 (8.0) and presyncopal states (p=0.036) and
Interatrial septum 9 (15.8) 5(15.6) 4(16.0) the presence of structural heart pa-
Atrial auricles 7323) | 2(63) 5 (20.0) thology (p=0.036) were statistically

significant. In patients with left-sided
Valve area 6 (10.5) 13.1) 5(20.0) localization of ectopic foci according
Cavotricuspidal isthmus. 5(8.8) 3(9.4) 2 (8.0) to endoEPS, RFA was statistically
Pulmonary vein area 5(8.8) 3(9.4) 2 (8.0) significantly more often effective
Tsthmus between LSPV and LAA | 2 (3.5) 2(63) 0(0.0) (p=0.046), while no significant dif-

— - ferences were obtained according to
Mitral isthmus region 1(1.9) 16D 0(0.0 the specified localization. The proce-

Notes: LSPV - left superior pulmonary vein; LAA - left atrial appendage.

dure was most often ineffective when
more than 1 ectopic focus was present

Table 6. (p=0.003)

Characteristics of predictors of effective radiofrequency ablation outcome 'N o .st atistically significant dif-

X fi in RFA effi tai
Predictor OR 95% C1 p-value erence 1n cticacy was (.)b.amed
- - depending on the characteristics of
Arrhythmia density 0.981 0.962-0.999 0.043 the procedure (operation time, radi-
Presyncope complaints 0.177 0.035-0.903 0.037 ation exposure, fluoroscopy time),
Number of foci 0.289 0.281-0.649 0.003 type of anesthesia aid, features of in-
Presence of a focus in the RA | 0.097 0.013-0.699 0.021 duction and mapping of the ectopic
focus. Patients in the group of «inef-

Notes: CI - confidence interval; OR - odds ratio

fective» RFA had statistically signifi-
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cantly more frequent manipulation-induced AF induction
intraoperatively (p=0.033), however, there was no signif-
icant association of AF induction with the localization of
ectopic focus, polyphonic nature of arrhythmia.

Based on the results of preliminary data analysis, we
identified the following potential risk factors for ineffec-
tive RFA: the presence of structural heart pathology, high
arrhythmia representation according to the Holter monitor-
ing, presence of more than one arrhythmic focus, localiza-
tion of arrhythmic substrate, induction of AF during RFA,
and clinically more severe course of the disease.

When clinical-anamnestic and instrumental data
were included in the stepwise regression analysis by the
exclusion method, a prognostic model was developed to
determine the probability of effective RFA outcome, in-
cluding 4 independent predictors. The observed depen-
dence is described by Eq:
p=1/(1+¢e?% *100%
z=5.4 - 0.02*Xdensityaarhyt - 1.734*Xpresyncope -
1.23*Xfocinum - 2.34*Xrightatriumloc (1)
where p is the probability of effective radiofrequency
catheter ablation (RFA) (%), Xdensityaarhyt is the ar-
rhythmia density (%), Xpresyncope is the presence of
presyncope (0 = no, 1 = yes), Xfocinum is the number
of ectopic foci (I = one, 2 = two, 3 = three or more),
and Xrightatriumloc is the presence of a focus in the right
atrium (0 = no, 1 = yes).

The regression model obtained on the training sam-
ple is statistically significant (p<0.001). According to the
value of the Nijelkerk coefficient of determination, model
(1) determines 44.9% of the variance of the probability of
developing an effective RFA outcome.

Based on regression coefficient values, arrhythmia
density, the presence of presyncope, the presence of a
foci in the right atrium, and the number of foci have an
inverse relationship with the probability of developing
an effective RFA outcome. Thus, the presence of presyn-
cope complaints reduced the odds of effective outcome
of RFA by 5.65-fold (OR: 0.177; 95% CI 0.035-0.903;
p=0.037), and the presence of a focus in the right atrium
by 10.3-fold (OR: 0.097; 95% 0.013-0.699; p=0.021).
A 1% increase in arrhythmia representation by the pre-
operative Holter monitoring data decreased the odds of
effective RFA outcome by 1.02-fold (OR: 0.981; 95% CI
0.962-0.999; p=0.043) and 3.46-fold for each arrhyth-
mic substrate if more than 1 ectopic focus was present
(OR: 0.289; 95% CI 0.128-0.649; p=0.003). The charac-
teristics of the predictors are presented in Table 6.

The area under the ROC curve corresponding to
the relationship between the prediction of effective
RFA and the value of the logistic regression function
was 0.843+0.54 with 95% CI: 0.738-0.938. The thresh-
old value of the function P (1) at the cut-off point was
0.5. Function values equal to or greater than this value
were consistent with the prediction of effective RFA.
The ROC curve of the model is shown in Fig. 1. The
sensitivity of the method was 81.3% and specificity
was 76.0%.

In 1 case (1.8%), complications from vascular punc-
ture (pneumothorax that did not require puncture and
drainage) were observed during RFA.
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DISCUSSION

AT in children are currently the smallest group of
all arrhythmias undergoing interventional treatment. Ac-
cording to our results, in Almazov NMRC the share of
AT accounts for about 5.5% of all performed RFA pro-
cedures, which is comparable to the data of other large
arrhythmological centers.

One of the factors complicating the decision-mak-
ing process for interventional treatment of AT is subjec-
tivity in determining the ineffectiveness and intolerance
of drug therapy, which is based on the opinion of the
attending physician and the patient / his/her legal repre-
sentatives [5]. A special group of patients also includes
adolescents involved in professional sports, in whom the
presence of clinically significant arrhythmia is a contra-
indication to admission to training and participation in
competitions [16, 17]. These examples demonstrate the
need for a way to predict the efficacy of the RFA proce-
dure in pediatric patients with AT.

In our study, we compared groups of school-aged
patients according to the efficacy of RFA of focal AT to
optimize the algorithm of patient selection for this pro-
cedure aimed at improving the effectiveness of the in-
tervention and reducing the number of recurrences. The
intraoperative efficacy rate of AT ablation in our study
was 89.5%, which is comparable to the literature data,
according to which it ranges from 62.5% to 100%. The
«ultimate» success rates are 63.6-96.6%, which is slightly
higher than the result obtained at our Center [18-25].

It is believed that the efficacy of interventional treat-
ment and complication rates depend on many factors, in-
cluding the presence of structural heart disease, the nature
of arrhythmia, the patient’s weight, and the number of
radiofrequency exposures [26]. In a study by C.E. Balla
et al. (2019), comparing a group with effective RFA to a
group with recurrence of focal AT in children and young
patients under 30 years of age, no statistically significant
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Fig. 1. ROC curve characterizing the dependence of the
probability of ineffective radiofrequency ablation on the
value of the prognostic model.

JOURNAL OF ARRHYTHMOLOGY, Ne 3 (117), 2024



ORIGINAL ARTICLES

differences were found in the localization or number of
ectopic foci between the groups [25]. In a literature anal-
ysis conducted by S.A. Chen et al. (1998), it was demon-
strated that right-sided localization of the ectopic focus is
the only independent predictor of RFA efficacy, while the
presence of polymorphic tachycardia serves as a predictor
of tachycardia recurrence [27]. I. Anguera et al. (2001)
also observed that lower intraoperative efficacy rates
were associated with patients who had persistent-recur-
rent forms of AT and those with multiple ectopic foci [28].

Some of the predictors obtained in our study coincide
with the data from the literature. Thus, a clinically more se-
vere course, characterized by complaints of weakness, pre-
syncope, the presence of structural heart pathology, more
than one ectopic focus, and an ectopic focus located in the
right atrium, was significantly associated with the ineffec-
tiveness of interventional treatment. In addition, our study
derived a model to predict the long-term efficacy of RFA in
children with focal AT by multivariate analysis.

Our results are consistent with the distribution of ec-
topic foci described previously for adult patients and ado-
lescents [5, 8, 9]. The crista terminalis region was the most
frequent (38.6%). In the group of «ineffective» RFA there
was some relative quantitative predominance of localiza-
tion in the region of valves and atrial appendages, how-
ever, statistically significant difference of RFA efficiency
depending on more precise localization was not obtained,
which, probably, can be attributed to the small number of
observations.

According to P.C.Lee et al. (2007), two or more
sources of ectopic automatism are determined in 20-30%
of focal AT cases [29]. In our study, the presence of more
than 1 ectopic focus was noted in 20 (35%) patients with
a statistically significant predominance in the «ineffec-
tive» RFA group. In the studies with the highest intraop-
erative and long-term efficacy of the ablation procedure,
the number of patients with polyphonic arrhythmias was
lower and amounted to 3-8.3% [3, 18, 25].

Intraoperative ineffectiveness of RFA may also be
related to the difficulty of AT induction and mapping. One
reason may be the administration of medication sedation
[11, 30]. According to a review of the current literature by
G. Vladinov et al. (2018) on the effects of the most used
anesthetics for sedation and anesthesia during endoEPS,
which included seven studies in children, no association
was found between the administration of fentanyl and dif-
ficulties in arrhythmia induction. In a study by L.P. Lai et
al. (1999), tachycardia ceased in four out of seven chil-
dren with focal AT following propofol infusion and could
not be re-induced with isoproterenol infusion, thereby
preventing the performance of RFA. Based on these find-
ings, the researchers concluded that intravenous anesthe-
sia with propofol is suitable for most tachyarrhythmias
during RFA, except for focal AT [31, 32]. B.Kast et al
(2022) noted that children with focal AT tended to have
a lower probability of induction with IV anesthesia com-
pared to inhalation anesthesia (64% vs 88%) [33]. In our
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study, difficulties in induction and mapping were ob-
served in 7 patients (12.3%), and in 3 of these cases, it
led to the absence of an intraoperative effect of ablation
(12% of the total number of «ineffective» RFA cases).
However, no significant association was found between
these induction difficulties, the use of drug sedation, and
the overall effectiveness of RFA.

Additional reasons for unsatisfactory results of RFA
described in the literature are epicardial location of foci
and wide arrhythmogenic field in the atrial wall [11, 18].
Wide arrhythmogenic field according to the data of oper-
ation protocols was described in 7 patients (12.3%), 5 of
whom had recurrence of tachycardia in the first day after
surgery. There were no patients with epicardial localization
of foci in the study group. Our study also revealed that pa-
tients with «ineffective» RFA more frequently experienced
intraoperative induction of AT beats. In our opinion, this
may be associated with greater anisotropy of myocardial
tissues in this group.

One of the factors for achieving higher cumulative
long-term efficacy of RFA is repeated procedures [3, 18,
21]. In our case, the lower percentage of «delayed» effi-
cacy may also be related to patients’ and their legal repre-
sentatives’ refusal of repeated RFA procedures and their
choice in favor of drug treatment.

A study by C.E.Balla et al (2018) showed that al-
most all recurrences of focal AT after RFA manifest with-
in 6 months after ablation; however, among our patients,
2 patients developed complaints at 10 and 11 months af-
ter ablation, which is in line with the recommendations
of experts on 24-hour ECG follow-up also at 12 months
after surgery [16, 25].

Predicting the risk of ineffective RFA in patients with
focal AT is highly relevant, as identification of predictors
of ineffective RFA will allow personalizing the strategy of
management of children with this nosology.

Limitations of the study

The limitations of the study include a small sample
size, which is primarily justified by the infrequent selection
of interventional treatment for the pathology being studied.
n addition, the lack of validation of the developed prognos-
tic model prevents us from assessing its performance in
clinical practice.

CONCLUSION

The study developed a prognostic model for the de-
layed efficacy of radiofrequency catheter ablation of focal
AT in school-aged children. The model revealed that fac-
tors such as arrhythmia density, presence of presyncope,
number of ectopic foci, and the presence of an ectopic fo-
cus in the right atrium were inversely related to the likeli-
hood of achieving an effective RFA outcome. The use of
the proposed model, in conjunction with the evaluation of
the clinical presentation of the disease, has the potential
to optimize the decision-making algorithm for managing
school-age patients with relative indications for interven-
tional treatment of arrhythmias.
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Genetic causes are increasingly found to be responsible for the development of sudden death in young people. Since
2009, pathogenic mutations in RBM20 gene were recognized as an important cause of dilated cardiomyopathy (DCM)
and sudden cardiac death (SCD). The high risk of malignant ventricular arrhythmias in RBM20-cardiomyopathy has
made these patients potential candidates for the implantable cardioverter-defibrillator for primary prevention of SCD.
The presented clinical case of malignant pathogenic mutation in the RBM20 gene demonstrates different phenotypes,
including DCM, SCD and asymptomatic forms in one family. Moreover, for the first time we described the presence of pro-
longed QT interval due to the fusion with U wave on ECG in carries of this malignant familial mutation. The prolonged
QT interval may contribute to the development of ventricular arrhythmias and the increased risk of SCD in patients with
this rare genetic pathology.
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Sudden cardiac death (SCD) accounts for more than The genetic causes of DCMP are extremely heteroge-
4 million cases worldwide each year [1]. Although the risk  neous. More than 100 genes with different functions have
of SCD increases with age, cas-
es of sudden death among young
adults are not uncommon. To-
day, according to official statis-
tics, between 1100-9000 young
people die suddenly each year in
Europe and between 800-6200
in the USA [2, 3]. In those cases
when no structural heart disease
can be detected by autopsy, the
cause of sudden death is ma-
lignant ventricular arrhythmias
due to genetically determined
channelopathies (Brugada syn-
drome, prolonged QT syndrome, Fig. 1. Electrocardiography (ECG) of patient A.: a - resting ECG, heart rate (HR)
catecholamine-dependent ven- 61 beats/min, QT = 400 ms, QTc = 472 ms. (note the presence of discrete U-wave
tricular tachycardia) [4]. At the mainly in the lateral thoracic leads - marked by arrows; b - repeatedly taken
same time, malignant ventric- resting ECG, HR = 76 bpm, QT = 440 ms, QTc = 512 ms (U-wave is superimposed
ular arrhythmias may serve as on the end part of the T wave); c - fragment of Holter ECG recording (at
only one manifestation of severe  minimum HR 52 beats/min, QT = 520 ms, U-wave becomes part of the T wave
structural heart disease, one of (marked with arrows), OT interval is marked with vertical lines. QT interval
which is dilated cardiomyopathy  value was determined according to E.Lepeshkin and B.Surawiczg, 1953 [10]. The
(DCMP). recording speed is 25 mmy/s.
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been described to be associated with the development of
DCMP [5], and the list of genes of interest continues to
grow. These include genes encoding sarcomeric proteins
responsible for cytoarchitectonics and integrity of the nu-
clear membrane, carrying out ion transport and ensuring
mitochondrial function [6]. The DCMP Working Group
of the international Clinical Genome Consortium (https://
clinicalgenome.org/) has conducted a detailed analysis of
the evidence base of the continuously growing body of
data on the association of genetic alterations with the de-
velopment of monogenic DCMP. Of the entire spectrum
of genes, only 19 (ACTC1, ACTN2, BAG3, DES, DSP,
FLNC, JPH2, LMNA, MYH7, NEXN, PLN, RBM20, SC-
N5A, TNNCI1, TNNT2, TNNI3, TPM1, TTN, VCL) have a
sufficient clinical, pathophysiologic, and experimental ev-
idence base, and it is these genes that are currently recom-
mended for routine genetic diagnosis of DCMP [7].
Mutations in the RBM20
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biochemical blood tests, as well as thyroid hormone lev-
els. The specific values were as follows: potassium — 5.1
mmol/L, magnesium — 1.05 mmol/L, pro-BNP — 69.5 pg/
mL, free T4 — 16.41 pmol/L, and thyroid-stimulating hor-
mone (TSH) — 1.45 mlU/mL. The results of echocardiog-
raphy (Echo) confirmed normal values of left ventricular
(LV) end-diastolic dimension (EDD) and end-diastolic
volume (EDV) (LV EDD = 5.6 cm with normal values up
to 5.8 cm in men, LV EDV = 146 ml with normal values
up to 150 ml in men). It revealed a slight increase in LV
end-systolic dimension (ESD) (4.4 cm, with a norm of
up to 4.0 cm in men) and indexed LV EDV (78.1 ml/m’,
with a norm of up to 74 ml/m’ in men), an increase in LV
end-systolic volume (ESV) (76 ml, with a norm of up to 61
ml in men), as well as indexed LV ESR (40.6 ml/m?, with
a norm of up to 31 ml/m? - men). Moderately reduced left
ventricular ejection fraction (LVEF) was 46-48%. The di-
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pitalized for evaluation follow- &

ing a single episode of loss of
consciousness, which occurred
during physical and emotional
exertion. Loss of consciousness
was accompanied by muscle
«twitchesy. After 1 to 2 minutes,
the patient regained conscious-
ness. An ambulance crew was
called and recorded sinus tachy-
cardia with a heart rate of up to
125 beats per minute on the elec- e
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No pathology was detect-
ed during inpatient physical
examination. According to the
results of the laboratory exam-
ination, all indices were within

normal values for general and extrastimulus.

Fig. 2. Results of electrophysiological study of the heart of patient A.: a -
induction of paroxysm of atypical atrial flutter with transition to atrial fibrillation
with HR=150-190 beats per minute during program stimulation by a single
extrastimulus; b - induction of an episode of polymorphic ventricular tachycardia
with duration of 4 s during program stimulation of the right ventricle by a triple
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mensions of the right heart chambers and left atrium left
and right ventricular wall thickness were within normal
limits. No pathology of the valve apparatus was detected,
mitral and tricuspid regurgitation corresponded to the
first degree.

Due to deviations from normal values in several
echocardiographic (Echo) parameters, and in accor-
dance with the new 2022 recommendations from the
European Society of Cardiology on the diagnosis and
treatment of ventricular arrhythmias [9], the patient un-
derwent cardiac magnetic resonance imaging (MRI) with
intravenous gadolinium contrast. The results of this study
also confirmed LV cavity enlargement (LV EDD 6.0 cm,
LV ESD 5.2 cm, LV EDV 185.8 ml, LV EDV indexed 99.2
mL/m?), as well as a slightly more pronounced decrease
in LVEF (40%). No signs of the phenomenon of «late ac-
cumulation» of contrast agent in the ventricular myocar-
dium were detected.

The episode of syncope in Patient A prompted a more
detailed examination due to a significantly aggravated
family history, which included three cases of sudden car-
diac death at a young age. Two of these cases were as-

N/a N/a
N/a N/a

49 years, DCMP, SCD during
I CRD (?) exercise

1 2

Syncope, Ml 2-3
RBM20: p.R636H/N*

Hypokinetic nondilated

cardiomyopathy, Healthy DCMP, SCD at rest
syncope, ICD

i .1 5 .

A

RBM20: p.636H/N  RBM20: p.R636H/N
Fig. 3. Pedigree of patient A’s family, where proband is
shown by arrow, closed symbols show family members
with indications of DCMP and/or who died suddenly,
crossed-out symbols show deceased family members, age
at death is indicated if known. Generation numbers are
indicated by Roman numerals, the number of a person
in a generation by Arabic numerals. RBM20: p.636H/N
is a carrier of the p.R636H mutation in the RBM20
gene in a heterozygous state, genetically confirmed.
RBM?20: p.6436H/N* is an obligate carrier of the
D-R636H mutation in the RBM2() gene, genetically
unconfirmed. SCD - sudden cardiac death, DCMP -
dilated cardiomyopathy, ICD - implantable cardioverter-
defibrillator, MI - mitral insufficiency, CRD - cardiac
rhythm disturbances, AF - atrial fibrillation, CHF -
chronic heart failure.

DCMP, AF, ICD
RBM20: p.R636H/N*

1 2 3
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sociated with physical and emotional exertion, while one
occurred at rest, during sleep at night. This required ex-
clusion of a wide range of inherited heart diseases, most
notably prolonged QT and Brugada syndromes and cate-
cholamine-dependent ventricular tachycardia.

When analyzing the resting ECG of the proband (Fig.
1), no Brugada ECG phenomenon was detected. However,
the presence of a discrete U wave was noted, which in some
leads was superimposed on the descending knee of the T
wave. At normal values of the QT interval there was an
increase in the corrected value of this index up to 470-500
ms (Fig. 1a,b). OT interval prolongation was also regis-
tered according to Holter ECG monitoring data: against
the background of minimal heart rate (HR) of 52 beats per
minute the absolute value of QT interval amounted to 520
ms (Fig. Ic), while no significant rhythm disturbances were
registered in the patient.

To exclude Brugada syndrome, we performed a
provocative diagnostic test with a class IA drug (procain-
amide, 10 mg/kg for 20 min) [11]. The test did not reveal
any changes in the morphology of the QRS complex or the
ST segment in leads V1 and V2, which are characteristic
of Brugada syndrome. This allowed for the exclusion of
Brugada syndrome as a diagnosis.

To exclude catecholamine-dependent ventricular
tachycardia, we performed an epinephrine test according
to the Mayo Clinic protocol [12]. During the assay with a
maximum dose of 0.3 ug/kg/min, the appearance of ven-
tricular extrasystoles was noted. However, the polymor-
phic ventricular tachycardia, which is pathognomonic for
this congenital channelopathy, was not induced.

Although the use of the epinephrine test to exclude
long OT syndrome does not appear in the 2022 clinical
recommendations for the diagnosis and treatment of ven-
tricular tachycardia [9], as it did in previous versions, we
observed an increase in the QT interval (from 420 to 480
ms) and the corrected QT interval (from 383 to 529 ms)
during the administration of epinephrine at a dose of 0.05-
0.1 ug/kg/min. This increase was disproportionate to the
rise in heart rate (from 49 to 73 beats per minute).

Given the association of syncope with physical
activity, a physical load test on a bicycle ergometer
with abrupt cessation of the load was performed. No
heart rhythm disturbances were induced during the
test, no decrease in blood pressure was recorded.
There was a prolongation of the QTc interval up to 520
ms in the early recovery period. Prolongation of the
corrected QT interval to 530 ms was again also noted
during stress-echo at the height of exercise. However,
no signs of occult coronary artery disease were detect-
ed. Rare single supraventricular and ventricular ex-
trasystoles were recorded during the test. According to
current recommendations, an increase in the corrected
OT interval value during the early recovery period may
support the diagnosis of long QT syndrome [13]. How-
ever, the Echo and cardiac MRI data, which indicat-
ed a decrease in left ventricular (LV) systolic function
and LV cavity dilation, did not align with the typical
presentation of primary «electrical heart disease.»
According to the 2022 consensus document from the
working group on myocardial and pericardial diseases
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of the European Society of Cardiology, the presence
of global LV systolic dysfunction, defined as a ejec-
tion fraction (EF) < 45%, not attributable to abnor-
mal filling or coronary artery disease and confirmed
by echocardiography and MRI, is consistent with the
diagnosis of hypokinetic cardiomyopathy [14]. In the
European Society of Cardiology s 2023 clinical guide-
lines on cardiomyopathies, the term «hypokinetic non-
dilated cardiomyopathy» has been replaced by «left
ventricular nondilated cardiomyopathy.» This updated
term encompasses all cases of non-ischemic LV pathol-
ogy, including those with scarring or fatty infiltration,
regardless of whether there is local or global contrac-
tility impairment, as well as cases of LV hypokinesia
without scarring [15].

Given that the cause of syncope remained un-
known, an intracardiac electrophysiologic study (EPS)
was conducted on the patient with LV nondilated car-
diomyopathy, in accordance with both European and
national guidelines [9]. According to the electrophys-
iologic study results, atrioventricular conduction and
conduction through the His-Purkinje system were within
normal limits. The AH interval was 72 ms (normal range.
55-125 ms), the HV interval was 52 ms (normal range:
35-55 ms), and the Wenckebach point of the AV node
was also within normal limits, measured at 180 impulses
per minute. Programmed stimulation with a single ex-
trastimulus induced a paroxysm of atypical atrial flutter
with transition to atrial fibrillation with CSF=150-190
beats/min (Fig. 2 a). This arrhythmia was of a persistent
nature and required electrical pulse therapy.

Next, the patient underwent a standard protocol of
frequent and programmed ventricular stimulation from
two points - the right ventricular apex and the right ven-
tricular outflow tract - using single, paired and triple
extrastimuli until the effective ventricular refractory
period was determined. Programmed stimulation of the
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right ventricle with triple extrastimulus induced 2 epi-
sodes of polymorphic ventricular tachycardia (VT) last-
ing 4 sec and 3.5 sec, which was accompanied by a sen-
sation of dizziness (Fig. 2b). Reproducible induction of
2 erratic episodes of VT during programmed stimulation
suggests the presence of an arrhythmogenic substrate
for the development of clinically significant ventricular
arrhythmias. Thus, during programmed cardiac stimu-
lation during EPS, a spectrum of supraventricular and
ventricular cardiac rhythm disturbances was detected,
indicating «vulnerability» of both ventricular and atrial
myocardium.

Analysis of the generally accepted diagnostic cri-
teria of the prolonged QT syndrome with calculation
of the corresponding scores [6, 14] reveals the pres-
ence of three features in our patient: 1) prolongation
of the QTc interval more than 480 ms on the resting
ECG (3 points on the scale); 2) syncope occurring on
the background of stress (2 points); 3) unexplained
sudden cardiac death among family members under 30
years of age (0.5 points). According to the algorithm
for the diagnosis of prolonged QT syndrome [16], the
patient was assigned a score of 5.5, which corresponds
to «definite» prolonged QT syndrome. Thus, the clini-
cal diagnosis at this stage was formulated as «Hypo-
kinetic nondilated cardiomyopathy (familial). Heart
rhythm disorder: prolonged QT syndrome. Syncope
dated 9/25/2021.» Given the familial nature of the dis-
ease, the patient was referred for genetic counselling
and DNA diagnosis [9]. The patient underwent whole ex-
ome sequencing (WES) searching for mutations in genes
responsible for known primary arrhythmogenic syn-
dromes and cardiomyopathies. The study in the patient re-
vealed a rare genetic variant NM_001134363:¢.1907G>A
(p.R636H) in the RBM20 gene, in heterozygous state
(Pathogenicity Class V, Pathogenic), repeatedly de-
scribed in patients with DCMP [17-20].

Table 1.
Patient A’s family pedigree
Presence of RBM20 LVEF QTc
Member p.R636H/N mutation Age 2022 (%) Syncope MI CRD max ICD
Died at age 49
? -
I.1 (?), untested (CHF). n/a n/a n/a n/a n/a
Died at the age
? + -
1.2 (?), untested of 29 (SCD) n/a n/a n/a n/a
L1 Bond carrier R636H, 60 50-54% n 2-3 o 470 )
not tested degree
1.2 Bond carier R636H, 63 20-25% no 2 AF n/a +
not tested
L1 Proband, carrier R636H, 23 40% + |3 degree| VCRD | 530 +
confirmed
111.2 Carrier R636H, 32 55-56% | no 0-1 no 520 no
confirmed degree
Died at the age
? - -
I11.3 (?), untested of 29 (SCD) DCMP no 1-2 VCRD 500

Notes: SCD - sudden cardiac death, DCMP - dilated cardiomyopathy, VCRD - ventricular cardiac rhythm disturbances,
ICD - implantable cardioverter-defibrillator, MI - mitral insufficiency, N/A - no data, CRD - cardiac rhythm disturbances,
LVEEF - left ventricular ejection fraction, AF - atrial fibrillation.

JOURNAL OF ARRHYTHMOLOGY, Ne 3 (117), 2024



CASE REPORTS

Thus, the patient evaluation plan we implemented
in 2021 was in full compliance with the later version of
the European clinical guidelines for the diagnosis and
treatment of ventricular arrhythmias, released in 2022
[9]. According to these guidelines, it is recommended
that implantation of a cardioverter-defibrillator (ICD)
be considered in patients with hypokinetic nondilated
cardiomyopathy when LVEF <50% and two risk factors
(unexplained syncope and the presence of a pathogenic
variant in the RBM20 gene) are present. Considering the
patient’s young age and the absence of indications for
cardiac pacing, a decision was made to implant a sub-
cutaneous cardioverter-defibrillator. The surgery pro-
ceeded without any complications. The diagnosis was
formulated as «Hypokinetic nondilated cardiomyopathy
due to a mutation in the RBM20 gene.» Prolonged QT
syndrome. Syncopal state. Implantation of subcutaneous
cardioverter-defibrillator «k EMBLEM MRI S-ICD». The
patient was discharged with recommendations to check
the parameters of the implanted subcutaneous ICD once
every six months, to take metoprolol 50 mg/day under HR
control, perindopril 4 mg/day under BP control, and to
perform screening for carriage of the identified mutation
in the RBM20 gene in available family members. During
the dynamic follow-up of the patient during the next year,
there were no arrhythmic events according to the data of
telemetric monitoring of the subcutaneous ICD operation
parameters. According to Echo data, no significant nega-
tive dynamics of heart chamber dimensions or myocardi-
al contractile function was revealed.

Considering the results of the genetic study, the fam-
ily data were reanalyzed (Fig. 3). The medical history of a
cousin (111.3) who died suddenly at the age of 29 years was
reconstructed in detail (see Fig. 3, Table 1).

Progressive LV dysfunction was seen on a series of
cardiac ultrasound findings of patient I11.3 from the age of
18 years. Echo performed at the age of 23 years showed
marked dilatation of the LV cavity (EDD 6.8 cm, ESD 5.9
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cm), LVEF was 33%. The inflammatory genesis of DCMP
was discussed, and the patient underwent cardiac MRI,
which showed no evidence of contrast agent accumulation.
Signs of active inflammatory myocardial damage were not
detected and according to the results of endomyocardial
biopsy, the pathomorphologic picture corresponded to di-
lated cardiomyopathy. An ICD for patient I11.3 was not rec-
ommended at that time. When comparing the ECG of pro-
band (Fig. 4a) and 111.3 (Fig. 4b), both showed a U wave in
the lateral thoracic leads. We carefully examined another
relative (111.2) (see Fig. 3, Table 1), who at the time of ex-
amination (age 23 years) was practically healthy (accord-
ing to Echo data, no enlargement of heart chambers was
detected, LV EF 55-56%). The ECG of patient II1.2 also
showed a U wave in the lateral thoracic leads at a OT in-
terval duration of 520 ms (Fig. 4c). Based on the results of
cascade family screening, patient I11.2 also had a p.R636H
mutation in the RBM20 gene in a heterozygous state. Thus,
family member II1.2 is currently a genotype-positive phe-
notype-negative carrier of the pathogenic mutation. In ac-
cordance with the ESC 2023 guidelines [15], the patient
was recommended to undergo contrast-enhanced cardiac
MRI and dynamic follow-up.

According to family history, in two previous genera-
tions, three other family members (1.1, 1.2, and I1.2) were
diagnosed with cardiac diseases. Patient 1.2 has been ob-
served for more than 10 years for DCMP, chronic heart
failure with reduced LVEF (25%), paroxysmal atrial fibril-
lation, for which cryo-isolation of pulmonary vein orifices
was performed. At the age of 53 years, he was fitted with
an ICD for primary prevention of SCD, and no device acti-
vations were noted during the 10-year follow-up. The pro-
band’s father, patient II.1, was examined by us at the age
of 60 years. According to the results of the examination, no
dilatation of heart chambers, reduction of LV contractili-
ty were obtained, but myxomatous degeneration of mitral
valve with mitral insufficiency of 2-3 degree was detected.
Patient 11.1 has a history of three syncopal episodes, two
of which can be regarded as va-
sovagal syncope, and the third
occurred during exercise. Pa-
tient 11.1 refrained from further
evaluation.

Thus, the autosomal dom-
inant type of inheritance of ma-
lignant mutation manifested by
DCMP, various heart rhythm
disorders and SCD is traced in
the family (Fig. 3, Table 1).

DISCUSSION

In 2009, the RBM20 gene
was added to the list of genes
responsible for the develop-
ment of cardiomyopathies with
the risk of SCD. The malignan-
cy of mutations in this gene

Fig. 4. ECGs of the patients of the family: a - ECG, proband, patient A (I11.1),
b - ECG, proband’s suddenly deceased cousin (II1.3) (discrete U wave seen), c -
ECG of proband’s second cousin (I11.2), U wave seen as part of the QT interval

(QT = 520 ms).

was clearly demonstrated on
the example of two families
where cases of DCMP and
SCD were registered for sever-
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al generations [15]. The RBM2( gene encodes a protein
containing a motive for RNA recognition. This highly
specialized protein is expressed in transverse striated
muscle, the heart, and regulates the transcription and
cardiac-specific translation of more than 30 proteins.
The most studied target of RBM20 splicing is the TTN
gene, which encodes the giant sarcomeric protein titin.
Importantly, mutations in the titin gene itself are fre-
quent causes of DCMP, responsible for approximately
20% of familial cases and about 15% of sporadic cas-
es of DCMP. Moreover, the course of TTN-mediated
cardiomyopathies is characterized by less malignancy,
which is explained by the diversity of intracellular tar-
gets of RBM20 protein [21, 22].

In addition to titin, the RBM20 gene regulates car-
diac-specific splicing of ion channel genes (CACNAIC,
RYR2, TRDN, et al.), sarcomeric and sarcomeric-asso-
ciated proteins (ENAH, FHOD3, LDB3, LMO7, MLIP,
MYH7, MYOMI, OBSCN, TNNT2), calcium-calmodulin
dependent kinases (CAMK2G, CAMK2D, KALRN, etc.),
and adhesive proteins responsible for intercellular inter-
actions [22]. Notably, mutations in each of these target
genes have been described as an independent cause of
all known types of cardiomyopathies or arrhythmogenic
syndromes (catecholamine-dependent ventricular tachy-
cardia, prolonged QT syndrome, idiopathic VT). There-
fore, disturbances in the amount or properties of RBM20
protein may be accompanied by a wide range of clinical
manifestations, depending on which target proteins’ func-
tions may be impaired.

The present clinical observation is the first to
demonstrate QT interval prolongation due to a U wave
merging with the terminal part of the T wave in patients
with familial cardiomyopathy caused by a mutation in
the RBM?20 gene. To date, there is experimental scientific
evidence of QT interval prolongation in laboratory an-
imals with RBM20 gene inactivated using gene knock-
out technique [23]. At the same time, there are no data
on QT interval changes on ECG in the clinical cases of
such familial cardiomyopathies available in the litera-
ture. The QT interval changes we found in members of
the described family may be because of RBM20 on cal-
cium channel genes and may further contribute to ar-
rhythmogenesis in this category of patients. Based on the
results of the genetic study performed, a heterozygous
substitution in exon 9 of the RBM20 gene, c.1907G>A
(NM_001134363) was detected in a proband (III.1) in the
described family. This mutation results in the substitution
of arginine (R) for histidine (H) in a highly conserved
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6 amino acid site of PRSRSP (amino acid residues 633-
638) in the RS domain of the protein, p.Arg636His. A
change in any of these amino acids accompanies the mis-
sense variants p.Arg636Ser and p.Arg636Cys [17, 18].
The mentioned mutations are prevalent in patients with
DCMP: in the work of T.M.Hey et al. 2019, the p.Ar-
g636His mutation was detected in 16 patients, and the
p-Arg636Ser mutation in 47 patients [24]. Substitution
of any amino acid of the RS domain leads to impaired
interaction of Rbm20 with transporter-3 and disrupts its
localization in the nucleus [25]. Mutations at each of the
six RS-domain positions have now been described, and in
all cases, they result in cardiomyopathy with a dominant
dilated phenotype, atrial fibrillation, and a high risk of
sudden cardiac death [26, 27].

The family observation we presented also demon-
strates a diversity of clinical phenotypes ranging from
cases of SCD, DCMP to asymptomatic forms such as in
the proband’s relative, II1.2. The 2016 consensus docu-
ment attempted to classify the phenotypic diversity of
clinical forms in families with malignant mutations by
introducing the term hypokinetic nondilated cardiomy-
opathy as an intermediate stage preceding the unfold-
ing picture of dilated cardiomyopathy. According to this
document, relatives who are mutation carriers are char-
acterized by a preclinical phase without cardiac mani-
festations, which can further rapidly progress to severe
impairment of the pumping function of the heart with
the development of heart failure [14]. Current recom-
mendations do not provide methods of SCD prophylax-
is for asymptomatic carriers of pathogenic mutations.
However, the fact of the presence of a pathogenic mu-
tation in the context of our family observation serves as
a basis for dynamic follow-up of the proband’s relative
- II1.2. In this case, the decision on the need for the use
of measures for the prevention of SCD may be reconsid-
ered during the life of the patient.

CONCLUSION

The presented clinical observation demonstrates the
diversity of clinical phenotypes due to a malignant patho-
genic mutation in the RBM20 gene in one family, ranging
from cases of sudden death to mildly symptomatic forms.
In addition, this case allowed us to detect for the first time
the presence of QT interval prolongation due to fusion with
the U wave in carriers of a malignant familial mutation. QT
interval prolongation may potentially contribute further to
the setting for ventricular arrhythmias and risk of SCD in
patients with this rare genetic pathology.
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ASYMPTOMATIC CORONARY-ATRIAL FISTULA FORMATION AFTER ZERO FLUORO CATHETER
ABLATION FOR INCESSANT RIGHT ATRIAL TACHYCARDIA USING ABLATION INDEX MODULE:
CASE REPORT
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We present a case of asymptomatic coronary-atrial fistula formation after zero fluoro catheter ablation for incessant
right atrial tachycardia using ABLATION INDEX module.
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Postincisional tachycardias are a relatively common
complication in patients who have undergone prior open-
heart surgeries [1]. Radiofrequency catheter ablation (RFA)
of supraventricular tachyarrhythmias (SVT) in this patient co-
hort is both a highly effective and safe technique, particularly
when compared to pharmacological therapy. Direct coronary
artery (CA) injury during radiofrequency catheter ablation
(RFA) is an exceedingly rare event, with global experience
limited to the documentation of isolated clinical cases [4-8].
Modern techniques for inducing radiofrequency myocardial
injury with pressure force-controlled catheters are designed
to achieve controlled exposure, thereby optimizing both ef-
ficacy and safety. However, it is not always possible to com-
pletely avoid adverse events during controlled RFA.

The aim of this work is to present a unique case of
coronary-right atrial fistula formation following radiofre-
quency ablation using a SmartTouch pressure force mon-
itoring catheter and the Ablation Index module (Biosense
Webster, USA) near the right coronary artery.

A 75-year-old patient had undergone surgery for mi-
tral stenosis 10 years prior, which involved the implanta-
tion of a biological mitral valve prosthesis via a left-sided
minithoracotomy at a European center. Prior to the «open
hearty surgery, diagnostic coronary angiography was per-
formed as a standard procedure, and the coronary arteries
were found to be unchanged.

On the first postoperative day, a sternotomy was
performed to review the mediastinal organs and address
bleeding, ensuring hemostasis. The surgical intervention
was carried out under conditions of cardiopulmonary by-
pass. On the second postoperative day, the patient expe-
rienced paroxysms of atrial fibrillation (AF), which were
managed with medication. For 6 years, the arrhythmia did

© Autors 2024

not trouble the patient. Three years ago, a paroxysm of AF
was recorded again; on the second day, the rhythm was
restored with the administration of the class I antiarrhyth-
mic drug propafenone. Three months later, a paroxysm of
rhythmic palpitations occurred. Drug-induced cardiover-
sion - no effect. ECG shows an atrial flutter (AFI) rhythm.
RFA of atypical right atrial flutter was performed. Two

Fig. 1. ECG of a patient with atrial flutter.
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years later, the arrhythmia recurred again: SVT with irreg-
ular conduction at the atrioventricular junction (Fig. 1).

A decision was made to perform repeat SVT RFA.
Prior to the operation, the patient underwent diagnostic
coronary angiography (Fig. 2), which revealed diffuse
changes in the coronary arteries, hemodynamically insig-
nificant stenoses of the anterior interventricular branch
of the left coronary artery (30-40%), and the presence
of a myocardial bridge of the left coronary artery. Ne-
phluoroscopic (completely without fluoroscopy) catheter
ablation was performed under
CARTO 3 navigation system
(Biosense Webster, USA), us-
ing SmartTouch pressure force
control catheter (Biosense Web-
ster, USA) and Ablation Index
(A1) module (Biosense Web-
ster, USA) (Fig. 3). After pre-
viously performed open heart
surgery and RFA, a large area
with low or no signal amplitude
- scar-altered tissue - is visual-
ized on the right atrium (RA)
voltaic map (Fig. 3b). The ac-
tivation map visualizes the cir-
culation of a re-entry wave with
a cycle of 270 ms on the lateral
wall of the RA, where the criti-
cal isthmus is the area between
the scar-altered tissue and the
fibrous ring of the tricuspid
valve. Electrophysiologic tests
confirm the activation mapping
data. It was decided to perform
a linear impact on the free wall
in order to create a block of im-
pulse conduction along the crit-
ical isthmus (Figs. 3 c,d). Tar-
get Al values during ablation of
400-450 units were achieved at
50 W power. During ablation,
restoration of sinus rhythm is
noted with a slowing of the
tachycardia cycle to 315 ms.
No tachycardia is induced on
control electrophysiologic study
after 15 minutes of waiting time.
The patient was discharged the
next day in sinus rhythm.

Two years later, the patient
again felt a characteristic rhyth-
mic heartbeat and increasing
dyspnea at minor physical ac-
tivity and sought medical help.
During the examination, a re-
currence of tachycardia and dys-
function of the biological mitral
valve prosthesis was diagnosed,
presenting as the formation of
mitral insufficiency. This was at-
tributed to the dysfunction of one

a

'
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of the prosthetic flaps, characterized by a 0.4 cm tissue de-
fect at the base of the flap adjacent to the aortic valve ring.
Additionally, the flap exhibited areas of compaction. There
was no evidence of a paraprosthetic fistula.

A decision was made to repeat SVT RFA. Given the
presence of diffuse changes in the coronary arteries, hemo-
dynamically insignificant stenoses of the anterior interven-
tricular branch of the left coronary artery (up to 30-40%,),
and myocardial bridging detected two years earlier, rou-
tine coronary angiography was performed as part of the

28

Fig. 2. Diagnostic coronarography of the right coronary artery: a - projection of
LAO 20, CAU 2, b - projection of RAO 6, CRA - 28.

Fig. 3. Mapping of the right atrium (RA): a - voltage map of the RA after
previously performed ablation procedure of atypical right atrial flutter; b -
electroanatomic (activation) map of the RA; c - electroanatomic map showing
linear influence on the free wall of the RA; d - voltage anatomic map showing
linear influence on the free wall of the RA, hereinafter SVC - superior vena cava,
IVC - inferior vena cava, TV - tricuspid valve.

Fig. 4. A series of X-ray images with contrast of the right coronary artery in
the direct projection, showing the «discharge» of contrast agent firom the right
coronary artery into the right atrium (indicated by arrows).
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preoperative preparation. No significant negative changes
were observed; however, selective contrast imaging of the
right coronary artery in the middle third projection demon-
strated «dumping» of the contrast agent into the right atri-
um. Thus, a coronary-atrial fistula was diagnosed (Fig. 4).
The consilium decided on conservative management of the
patient in relation to the «finding» considering the absence
of clinical and echocardiographic changes.

The patient is taken to the operating room for SVT
RFA. Nephluoroscopic catheter ablation was performed
with the CARTO 3 navigation system (Biosense Webster,
USA), SmartTouch pressure force control catheter (Bio-
sense Webster, USA), PENTARAY high-density mapping
catheter (Biosense Webster, USA), Ablation Index mod-
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Fig. 5. Electroanatomical reconstruction of the right atrium
using PENTARAY catheter and COHERENT module (a, b);
electroanatomical map of the right atrium after radiofrequency

interventions in the critical isthmus region, where impulse
conduction slowing was detected (c).
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ule (Biosense Webster, USA), and COHERENT module
(Biosense Webster, USA) (Figs. a-c). Electroanatomic
reconstruction of the RA revealed the circulation of the
re-entry wave in the same location, but with a longer
cycle of 292 ms.

Prior to nonfluoroscopic RFA, precautions were im-
plemented, including catheterization of the left radial artery
to monitor invasive blood pressure. This access route could
also be utilized for potential interventional procedures on
the coronary artery if necessary. A specialist from the De-
partment of X-ray Surgical Methods of Diagnostics and
Treatment, equipped with all necessary instruments, was
present at the operating table. Given the presence of a slow
conduction zone (as indicated by the COHERENT module
during high-density mapping of the right atrium
with the PENTARAY catheter) at 8 mm from the
right atrioventricular ring, a decision was made
to apply a minimal number of radiofrequency
energy applications with a power of 40 W and
target Ablation Index (Al) values of 450 units
(Fig. 5¢).

On ablation, restoration of sinus rhythm
is noted with a slowing of the tachycardia cy-
cle to 342 ms. No ST segment changes in 12
leads were detected during ablation and during
40 minutes of follow-up. Clinically, no pain or
discomfort behind the sternum was noted by
the patient. It was decided to perform control
coronary angiography only in case of negative
dynamics in clinical status.

The series of ECG, Holter monitoring on
the next day after surgery, echocardiography
showed no negative dynamics. The patient was
discharged a day after surgery in a satisfacto-
ry condition. During the follow-up period - 12
months - no paroxysms of tachycardia were re-
corded on ECG. Improvements in clinical status
are noted in the form of decreased dyspnea and
improved exercise tolerance. However, these
manifestations have not been eliminated. This
may be due to persistent dysfunction of the MV
prosthesis.

DISCUSSION

Based on our findings, the occurrence
of a coronary-atrial fistula during ablation in
the right atrium using a catheter with tissue
pressure force control and Ablation Index (AI)
monitoring has not been previously reported
in the world literature. The formation of coro-
nary-atrial fistula in our case occurred after re-
peated RFA in RA using short-term high-pow-
er 50 W and Ablation Index module. Selective
coronarography of the right coronary artery
before the intervention showed no contrast
agent discharge into the RA cavity.

The safe and effective use of such ab-
lation parameters for performing linear ex-
posures in the left atrium has been widely
reported in the literature [2, 3]. Furthermore,
in one of the initial studies utilizing the Abla-
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tion Index module, the target Al values were significantly
higher than those reported in this paper, reaching up to 550
units. Currently, there is no standardized set of Al values
established for ablations across different atrial regions.
Therefore, each clinic uses a «proprietary» standard. In
our center, we use an approach of applying impacts with
minimal Al to ensure transmural damage to the atrial wall.
Moreover, short, high-power exposures may reduce the
likelihood of collateral organ damage. Similar ablation
parameters are routinely used in daily clinical practice in
our center to perform wide antral pulmonary vein orifice
isolation in the treatment of AF. The implementation of this
approach did not result in an increased incidence of com-
plications or serious adverse events when compared to the
standard methodology.

Instances of right coronary artery stenosis formation
have been reported during radiofrequency applications in the

CASE REPORTS

right atrium, such as in catheter ablation of typical atrial flut-
ter [4-8]. Such complications may occasionally be attributed
to anatomical peculiarities, including the subendocardial lo-
cation of the right coronary artery or the reduced thickness
of the myocardium above the artery in radiofrequency expo-
sure. In some cases, it ended with stenting of the right CA.
Moreover, in an animal experiment, it was shown that direct
damage to the coronary artery and adjacent myocardium oc-
curred in 8 out of 10 pigs [9]. On the other hand, Calkins
et al, when performing RFA of typical AFl showed that the
incidence of complications did not exceed 2.7%, and there
was no mention of CA injury. In our case, the formation of
asymptomatic right CA fistula occurred.

Further clinical studies are required to evaluate the
efficacy and safety of radiofrequency intervention using a
tissue pressure force-controlled catheter and Ablation In-
dex module near the coronary arteries.
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The article focuses on the role of left atrial (LA) fibrosis as the basis of the electroanatomic substrate in atrial fibril-
lation (AF), which determines not only the stability of AF but also the success of catheter ablation (CA). In the article the
molecular and cellular aspects of LA fibrosis formation and possible mechanisms of arrhythmogenic effects of fibrotic
tissue are considered in details, the methods of estimation of LA fibrosis size determining the effectiveness of CA in pa-
tients with AF are demonstrated. Current data on the possibilities of using circulating fibrosis biomarkers as predictors
of fibrosis severity and recurrence of AF after CA are presented.
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Atrial fibrillation (AF) is the most common cardiac ar-
rhythmia and is associated with an increased risk of stroke
and heart failure, as well as increased mortality. The incidence
of AF increases with age, and it is estimated that the number
of adult patients with AF will more than double by 2050 [1].

Atrial fibrosis has been found to be a key pathoge-
netic factor in the development and progression of AF [2],
being a driver for the maintenance and progression of AF
[3, 4]. It has been demonstrated that the efficacy of catheter
ablation (CA) for AF is influenced by the extent of fibrous
substrate present in the left atrium (LA) [5, 6]. Consequent-
ly, accurately predicting the severity of the electroanatomic
substrate is a critical issue when selecting patients for CA.

LA FIBROSIS AS THE BASIS OF ELECTRO-
ANATOMICAL SUBSTRATE OF AF

It has been demonstrated that the efficacy of CA for
AF is influenced by the extent of fibrous substrate present
in the LA [5, 6]. Consequently, accurately predicting the
severity of the electroanatomic substrate is a critical issue
when selecting patients for CA. Newly formed connective
tissue fibers replace damaged myocardial cells, altering tis-
sue hemostasis by promoting excessive accumulation of
VM proteins. This subsequently leads to a disruption of the
architectural integrity of the heart, thereby promoting atrial
remodeling and dysfunction.

Modern etiopathologic classification distinguishes
two types of fibrosis: reactive and reparative (replace-
ment). Reactive fibrosis is characterized by the accumula-
tion of collagen components within the connective tissue
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space, both interstitially (between cells) and in the perivas-
cular space, as well as in the perimysium. This accumula-
tion results in the thickening of fibrous connective tissue
surrounding muscle bundles, effectively isolating them
from one another (Fig. 1). Interstitial fibrosis develops in
the context of chronic damage, such as pressure overload
(e.g., valve defects, hypertension), cardiac inflammation

a Normal tissue
£ S
b _
Va 7 ;
S NS : =
- -
3 N
e
b Reactive fibrosis "; perimysial sheath of fibrous tissue
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Fig. 1. Types of myocardial tissue fibrosis (modified
from Nattel S. [8]): a - normal bundle of cardiac tissue
consisting of longitudinally arranged cardiomyocytes
surrounded by a perimysial sheath of fibrous tissue; b -
reactive (interstitial) fibrosis increases the amount of
perimysial fibrous tissue surrounding muscle bundles;
¢ - replacement (reparative) fibrosis replaces dead
cardiomyocytes and may interfere with longitudinal
conduction. Arrows indicate longitudinal conductivity.
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(e.g., myocarditis), and metabolic disorders (e.g., obesity,
diabetes mellitus), as well as the natural aging process. In-
terstitial fibrosis can accelerate longitudinal conduction in
the myocardium, which is associated with the development
of more resistant forms of AF [7].

Reparative or replacement fibrosis is initiated follow-
ing the necrosis and apoptosis of cardiomyocytes, trans-
forming necrotic regions of the myocardium into fibrotic
scar tissue, which is predominantly composed of type I
collagen (Fig. 1). The resulting areas of fibrosis disrupt the
longitudinal bundles, creating distinct longitudinal conduc-
tion barriers. These areas are significantly more impaired
in terms of electrical conduction and are more irreversible
compared to reactive fibrosis.

Depending on the structure, size and distribution of
fibrous tissue histologically the following types of fibrosis
are distinguished: interstitial, in the form of thickening and
expansion of VM; compact, consisting of dense areas of col-
lagen; diffuse, characterized by mixed areas of myocardial
and collagen fibers; patchy with the presence of areas of col-
lagen bundles and long collagen strands.

Different patterns and types of fibrosis can coexist
within a single atrium, and the distribution of fibrotic tissue
significantly influences the electrical processes in the atrial
myocardium (Fig. 2). For example, areas of fibrosis that
separate myocardial muscle bundles from each other and
impede normal conduction can promote impulse re-entry
by causing slowed or «zigzag» conduction and the forma-
tion of unidirectional conduction blocks. The increased

Fig. 2. Realization of proarrhythmogenic effects of fibrous tissue
(adapted from Xintarakou A. [9]), where a - unaltered cardiac tissue
with normal wavefiront propagation; b - slowed propagation of

the transverse wavefiont due to interstitial collagen filaments that
disrupt intercellular connections of myocytes; c - slowing of zigzag
conduction and blockade of unidirectional conduction due to «spotty»
fibrous barriers; d - fibrosis contributing to the re-entry mechanism;
e - heterocellular gap junctions between myofibroblasts and
cardiomyocytes leading to increased automaticity; f - paracrine action

of fibroblasts/myofibroblasts.

65

number of fibroblasts alters cardiomyocyte properties such
as conduction, resting potential, repolarization and excit-
ability due to newly formed heterocellular junctions. In
addition, fibroblasts can exert a proarrhythmic effect on
cardiomyocytes «at a distance», through the secretion of
paracrine factors, which leads to conduction slowing and
changes in refractoriness [9].

Electrophysiological prerequisites for the occurrence
of AF are mechanisms of abnormal pulse formation, such as
automatism or trigger activity, arising due to spontaneous di-
astolic depolarization against the background of suprathresh-
old inward current of Na* and Ca*" ions in the 4th phase of
the action potential (AP), shortening of the refractory period
due to excessive release of K ions. Triggers originating in the
atria at the pulmonary vein orifices become chaotic as they
collide with sites with different conduction velocities and re-
fractory periods and form one or more macroscopic circles of
re-entry in one or both atria, leading to the onset of AF. During
this process, myocardial cells undergo shortening of AP and
refractory period due to decrease of depolarizing current of
Ca”" ions through L-type channels and increase of repolariz-
ing current of K" ions. The longer the atrium is in the state of
fibrillation, the more pronounced are the processes of electri-
cal remodeling in it, which can maintain AF.

According to the spiral wave or rotor model, a re-en-
try wave has a resemblance to a spiral that rotates long and
fast around a central core. The stability of this mechanism
is attributed to high cellular excitability and a short peri-
od of atrial refractoriness. The developmental features and
stability of AF have been found to depend on
the structure, size, and distribution of fibrous
tissue. For example, the compact type of fibro-
sis is less arrhythmogenic compared to other
forms of fibrosis and promotes organized ro-
tation (flutter) of impulses around the arca
of fibrosis due to unidirectional re-entry type
blockade [10]. Diffuse fibrosis contributes to
the maintenance of AF due to a decrease in
atrial conduction velocity, leading to spiral
wave formation [11].

J.M. De Bakker et al. found that patchy
fibrosis is arrhythmogenic due to the develop-
ment of zigzag electrical conduction between
different bundles and long tracts [12]. Intersti-
tial fibrosis impairs transverse conduction by
dividing myocardial bundles, while not affect-
ing longitudinal conduction. It is this arrange-
ment of thick interstitial collagen filaments that
is closely associated with persistent and more
persistent forms of AF [7, 13].

A significant contribution to understand-
ing the pathophysiology of the relationship be-
tween atrial fibrosis and arrhythmogenesis was
made by S.P.Krul et al. [14]. Their study high-
lighted the importance of the quality, rather
than the quantity, of fibrous tissue in the patho-
genesis of arrhythmogenic substrate formation
by re-entry mechanisms, which contributes to
the maintenance of AF.

B.J. Hansen et al. conducted simultane-
ous mapping of subendocardial and subepi-
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cardial atrial activation areas and subsequently compared
these activation patterns with a magnetic resonance imag-
ing (MRI) model of the atria. Researchers have confirmed
that fibrosis disrupts myocardial structure, creating ob-
stacles to both longitudinal and transverse conduction,
thereby establishing an anatomical substrate conducive to
the maintenance of AF [15]. Thus, an understanding of
the role of fibrosis as a maintenance substrate of AF has
now been developed.

CELLULAR AND PARACRINE MECHANISMS
OF FIBROSIS FORMATION

Cardiomyocyte death is often the initial event re-
sponsible for activation of fibrotic processes in the myo-
cardium. In other cases, damaging stimuli (such as pres-
sure overload or myocardial inflammation) may activate
profibrotic pathways in the absence of cell death. Several
cell types are involved in the fibrotic remodeling of the
heart; however, in all conditions associated with cardiac
fibrosis, a key cellular event is the transdifferentiation of
fibroblasts into secretory and contractile cells known as
myofibroblasts.

Myofibroblasts, arising from fibroblasts and other
epitheliocytes by epithelial-mesenchymal transition, have
high sensitivity to profibrogenic and proinflammatory
mediators, and are capable of secreting specialized VM
proteins: fibronectin, periostin, collagens of type I and III
(these types are characteristic exclusively for cardiac fibro-
sis). Additionally, myofibroblasts have contractile activity
due to the presence of smooth muscle actin o (a-SMA) and
mechanically act on intercellular matter.

Monocytes, macrophages and mast cells are able to
produce and secrete a large number of proinflammatory
mediators such as cytokines (interleukin-1 [IL-1], tumor
necrosis factor [TNF-a], and interleukin-6
[IL-6]) and profibrotic growth factors such
as transforming growth factor B (TGF-p),
platelet-derived growth factor (PDGF), and
fibroblast growth factor (FGF), thereby par- M1,
ticipating in the inflammatory and reparative
response after myocardial injury (Fig. 3). In-
creased levels of mast cell-derived chymase,
tryptase, and histamine also stimulate fibro-
blast proliferation and collagen synthesis,
and enhance connective tissue growth factor
(CTGF) synthesis. Macrophages produce
renin and angiotensin-converting enzyme,
molecules that promote the production of
angiotensin II (ATII), in large quantities. It
has been observed that patients with AF have
increased infiltration of left atrial auricular
macrophages compared to patients with sinus
rhythm [16]. In the study of C.H.Liao et al.
it was shown that the accumulation of mast
cells in the atria is pathogenetically associated
with atrial fibrosis through the expression of
growth factor PDGF-A and increases myocar-
dial susceptibility to AF [17].

T cells located in the myocardium have
different functions: for example, Th1 and CD8+
cells have antifibrotic functions because they
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release mediators that inhibit the action of the profibrotic
TGF-p (Fig. 3). Cytotoxic T cells, Th2 exhibit significant
profibrotic activity by secreting IL-4 and IL-13, molecules
that directly stimulate collagen secretion, or by activating
TFG-B. Endothelial cells may undergo endothelial to mes-
enchymal transition, directly contributing to the expansion
of the fibroblast pool in the fibrotic heart, with the potential
for perivascular fibrosis.

Several studies suggest that under conditions of stress,
viable cardiomyocytes may also contribute to the develop-
ment of interstitial fibrosis by activating interstitial fibro-
blasts: with adenosine triphosphate release being one of the
early signals that activate fibroblast responses after cardiac
injury.

Among the various growth factors, TGFf, FGF, and
PDGF have been best studied. Elucidating their role and
associated biomarkers involved in signaling pathways is an
important goal to identify the mechanisms causing cardiac
fibrosis.

TGF-B is a key regulator of the fibrotic process.
TGF-p is found in three isoforms (TGF-f1, 2 and 3) encod-
ed by three different genes. Of greatest interest is TGF-B1,
a proinflammatory cytokine that plays a central role in the
transformation of fibroblasts into myofibroblasts. TGF-1
induces the expression of myofibroblast markers and pro-
fibrotic growth factors (such as CTGF, FGF). Moreover,
TGF-B1 regulates VM remodeling by promoting an im-
balance between profibrotic and fibrotic matrix metallo-
proteinase (MMP/TIMP) enzymes. The enhancing effect
of TGF-f occurs when reactive oxygen species (ROS) are
released in a positive feedback type [19].

Proinflammatory cytokines such as tumor necrosis
factor a (TNF-a, IL-1B, and IL-6) act on cardiac fibro-
blasts to enhance proinflammatory cytokine production
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Fig. 3. Cellular mediators of atrial fibrosis (adapted from Sagris

M. [18]). Immune cells such as monocytes, CD4+ T cells and mast
cells contribute to tissue fibrosis by secreting profibrotic factors and
regulatory molecules that enhance the activation and differentiation
of fibroblasts into myofibroblasts. Antifibrotic mediators secreted by
Thl cells that are gradually replaced by the products of profibrotic
Th2 cells have been shown. TGFp, transforming growth factor beta;
TNFa, tumor necrosis factor alpha; PDGE, platelet-derived growth
factor; IL-1, interleukin 1; IL-4, interleukin 4; IL-6, interleukin 6; IL-
10, interleukin 10; ROS - reactive oxygen species; IFNy - interferon
gamma; IGF-1 - insulin-like growth factor 1; Thl - T helper type 1;
Th2 - T helper type 2; PAR-2 - protease-activated receptor 2; Ang-II -
angiotensin.
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and indirectly promote VM accumulation by regulating
CTGF production. Interleukin-33 (IL-33), a member of
the interleukin-1 family, realizes its effects through IL-
1R4 (ST2) receptors. IL-33 is released from damaged car-
diac cells and binds to the transmembrane receptor ST2L,
preventing cardiomyocyte death. In response to injury,
cardiac fibroblasts and cardiomyocytes produce a soluble
form of the IL-33 receptor called sST2 in large quanti-
ties. When sST2 levels are elevated, due to obstruction
of signaling through the IL-33/ST2L receptor system, the
cardioprotective effects of IL-33 are attenuated and the
profibrotic response is enhanced.

The renin-angiotensin-aldosterone system, cate-
cholamines, and endothelin-1 stimulate fibrosis in a va-
riety of ways, both related to TGF-f and independent of
it. In the classical pathway of angiotensinogen conver-
sion to angiotensin I by renin, further conversion to ATII
by angiotensin-converting enzyme or chymase follows.
ATII via type 1 receptor increases the secretion of proin-
flammatory cytokines (IL-6, TNFa), free radical oxida-
tion, promotes fibroblast proliferation and their collagen
synthetic activity through AT1-receptor-dependent inter-
actions, through the production of TGF-B, PDGF. Aldo-
sterone also increases the synthesis of pro-inflammatory,
pro-oxidant molecules, TGF-p.

Reactive oxygen species (ROS) are involved in the
profibrotic differentiation of fibroblasts into myofibroblasts
by regulating collagen synthesis and matrix metallopro-
teinase (MMPs) activity, the main enzymes of BM degra-
dation. Increased oxidative stress activates MMPs and re-
duces fibrillar collagen synthesis in cardiac fibroblasts [8].

Fibroblasts that have been activated by angioten-
sin-II, PDGF, TGF-B, and CTGF synthesize and release
profibrotic mediators such as PDGF, TGF-f, independent-

a MRI-MIP

© MRI - Color ¢ Electroanatomic Map

Fig. 4. Relationship between magnetic resonance
imaging and electroanatomic mapping data of the left
atrium in posterior (PA) and right anterior oblique
(RAO) projections. Segmented MRI (a) reveals distinct
areas of enhancement in the posterior wall of the LA
and interatrial septum. The color 3D model (b) of the LA
allows for a clearer delineation of contrast enhancement
zones. Low-voltage areas (delineated by white lines)
detected during electroanatomic mapping (c), in the
region of the posterior wall of the LA and septum,
correlate with areas of contrast enhancement detected
during MRI. Adapted from Oakes R.S. et al [23].
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ly maintaining and potentiating the fibrotic process. In this
process, the ATII/TGFB/CTGF-based triad enhances cardi-
ac fibroblast activation [20].

It seems that basic research aimed at studying the
pathogenesis of atrial fibrosis formation may help to de-
velop new diagnostic approaches and therapeutic targets in
patients with AF.

WAYS TO ASSESS THE SEVERITY OF ATRIAL
FIBROSIS

Magnetic resonance imaging with delayed gadolini-
um contrast is an established volumetric analysis and im-
aging modality for the assessment of LA remodeling and
allows identification and quantification of atrial fibrosis.
Contrast enhancement is due to delayed washout of gado-
linium from damaged tissue with disruption of structure, as
opposed to normal atrial tissue.

To date, an MRI protocol for visualization of LA
fibrosis has been developed. The DECAAF study used
Corview image processing and analysis software devel-
oped and patented at UTAH [6]. This software allows a
complete process of segmentation of the LA wall, identifi-
cation of fibrosis and export of the final 3D models, man-
ually tracking the blood pool in the pulmonary veins in
each slice of the MRI volume and defining endocardial and
epicardial boundaries. To assess fibrosis, the algorithm au-
tomatically selects intensity thresholds, offering Gaussian
intensity distributions for fibrotic tissue (enhanced voxels)
and healthy myocardium. The typical threshold value is in
the range of 2 to 4 SD.

For three-dimensional visualization of LA fibrosis,
color coding is more commonly used, with blue represent-
ing healthy tissue and green and yellow representing con-
trast-enhanced (i.e., fibrotic) tissue (Figure 5). The group
of N.F.Marrouche et al. proposed the UTAH classification
for quantitative analysis of fibrosis by stages, based on the
increase of fibrosis content in the LA wall as a percentage
of the total area of the LA wall: stage I is defined as <10%,
stage II - from 10 to 20%, stage III - from 20 to 30% and
stage IV - >30% [6]. The severity stage of LA fibrosis has
been shown to correlate with the results of catheter abla-
tion of AF, regardless of the presence of other comorbidi-
ties or the nature of AF [21].

Three-dimensional electroanatomic mapping (EAM),
including activation and bipolar (voltage) mapping, allows
to assess, in addition to anatomy, the heterogeneity of elec-
trophysiologic properties of atrial myocardium relevant
to arrhythmias, i.e., to detect arrhythmogenic electroana-
tomic substrate. Bipolar mapping is actively used to iden-
tify low-voltage zones (LVZs) and scar areas as surrogate
markers of atrial fibrosis in AF [22]. It has been observed
that LVZs are associated with fragmented electrical impulse
transmission and slowed conduction, which may contribute
to the formation of a re-entry mechanism. Improvements in
mapping with the advent of multipole mapping electrodes
and additional modules in navigation systems have contrib-
uted to the wider application of this method.

R.S.Oakes et al. revealed that the LVZs recorded in
bipolar EAM of the LA correlate closely with the areas re-
taining contrast during MRI and the severity of LA fibrosis
(Fig. 4) [23]. L.C.Malcolme-Lawes et al. when comparing
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MRI with EAM data in 50 patients with AF, also found an
association between areas with increased gadolinium accu-
mulation and LVZ in the LA [24].

Most current studies use regions with reduced volt-
agecontrast characteristics as a surrogate marker of arrhyth-
mogenic fibrotic substrate of AF [6, 21, 25, 27]. A.Verma
et al. in a study of 700 patients found that the presence of
extensive scar areas, registered during EAM in the form of
no voltage or bipolar signal amplitude <0.05 mV, and low
voltage areas with signal amplitude <0.5 mV, are indepen-
dent predictors of AF recurrence after performed CA [26].

Z.Liu et al. found that a higher level of total LVZ as a
% of LA area is a major risk factor for the development of
long-period persistent AF, and indicates that LVZ is associ-
ated with the persistence and maintenance of AF [27]. The
distribution of LVZs differed at different stages of AF, with
predominant localization along the anterior wall in parox-
ysmal AF, with further spread to the septum in persistent
AF, and transition to the posterior wall and the bottom of
the LA in long-term persistent and permanent forms of AF,
which may be of importance for CA [27].

Endomyocardial biopsy is the most reliable meth-
od of detecting and clarifying the degree of LA fibrosis,
but given its invasive nature and high risk of compli-
cations, this diagnostic method is not used in routine
practice. In the HEAL-AF and HEAL-AF2 studies, Y.
Takahashi et al. found an association between atrial
structural remodeling detected histologically by atrial
biopsy and the presence of LVZs detected by EAM [28].
Such histologic factors as diffuse interstitial fibrosis
without signs of replacement fibrosis, increased inter-
cellular space, and loss of myofibrils were significantly
associated with decreased electroanatomic characteris-
tics (decreased voltage, signal fractionation, and slowed
conduction). Additionally, it was found that the percent-
age increase in LA fibrosis, increased intercellular space
and decreased cardiomyocyte nuclear density were more
pronounced in the persistent form of AF, compared to
the paroxysmal form [28]. Thus, instrumental imaging
techniques have great diagnostic value but are invasive,
time-consuming, and difficult to reproduce, making the
search for more accessible markers of atrial fibrosis an
important challenge.

EVALUATION OF FIBROSIS ZONE SIZE
IN PREDICTING RECURRENCE AFTER CA

Several models have been developed to predict the ef-
ficacy of catheter ablation in patients with AF. In a prospec-
tive multicenter study, J. Kosiuk et al. developed the DR-
FLASH prognostic model, including the following factors
for recurrent AF after CA: diabetes mellitus, renal dysfunc-
tion, persistent form of AF, LA diameter >45 mm, age >65
years, female gender, arterial hypertension. The DR-FLASH
model was also effective in predicting the presence of areas
of LA fibrosis: with each score, the probability of having ar-
eas of LA fibrosis increased 2.2-fold. In addition, the risk of
recurrent AF after pulmonary vein orifice isolation increased
1.3-fold with each score and was almost 2-fold higher in pa-
tients with a DR-FLASH score >3 points [29].

N.F.Marrouche et al. are one of the first researchers
who proved the relationship between the recurrence of AF
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after CA and the severity of LA fibrosis detected by cardiac
MRI: a direct correlation between the area of LA fibrosis
and the probability of AF recurrence was obtained; more-
over, the relationship was significantly stronger at a lower
stage of fibrosis (<10%) than at a higher one (>30%) [6].
Similar results were obtained by Akoum et al. who found
that patients with a higher degree of fibrosis assessed before
CA had a higher chance of developing a recurrence of AF
after ablation [5].

A group of Russian investigators in a prospective ob-
servational study on 181 patients demonstrated that an in-
crease in % electroanatomic substrate area was shown to be
the only independent predictor of recurrence of AF after both
primary radiofrequency ablation of pulmonary vein orifices
and after repeated procedures. In addition to substrate area,
duration of history of AF and LA size were independent pre-
dictors of recurrence after repeat CA [30]. The results of a
prospective study by E.V. Dedukh et al. of 64 patients after
primary pulmonary vein aperture isolation showed that the
presence of LVZ >20% was an independent predictor of AF
recurrence [31].

G.A.Begg et al. studied the role of circulating bio-
markers as predictors of recurrent AF after CA, along with
LVZ, clinical and echocardiographic parameters. Of the
factors studied, LVZ area greater than 30% was the only
independent variable predicting recurrent AF after per-
formed CA [32].

T.Yamaguchi et al. also confirmed the significance of
increased LVZ as a predictor of recurrence of persistent
AF; moreover, recurrence of persistent AF was more fre-
quent in patients with UTAH stage IV fibrosis compared
to stages I-1II. The authors attributed the higher rate of AF
recurrence in stage IV fibrosis to more pronounced residual
fibrosis, which acts as an anatomical substrate of AF [33].

POSSIBILITIES OF CIRCULATING BIOMARKERS
AS PREDICTORS OF LA FIBROSIS AND CA
RECURRENCE

The concept of molecular biomarkers in risk stratifi-
cation of patients with AF has been widely developed in the
last decade [34], yet the use of circulating fibrosis mark-
ers as possible predictors of fibrosis size and CA efficacy is
poorly understood and seems promising.

A meta-analysis by Hui Jiang et al. included 36 studies
that summarized data on 11 blood markers. Some biomark-
ers have convincingly demonstrated their association with
recurrences of AF after CA [35]. Baseline elevated levels
of biomarkers such as atrial natriuretic peptide (ANP) (but
only in the absence of structural heart pathology), brain na-
triuretic peptide (BNP), N-terminal brain natriuretic propep-
tide (NT-pro-BNP), interleukin-6 (IL-6), C-reactive protein
(only in Asian studies), low-density lipoprotein (LDL), tis-
sue inhibitor of metalloproteinase 2 (TIMP-2) were associ-
ated with an increased risk of recurrent AF after CA [35].

Natriuretic peptides (NUPs) comprise a class of pro-
teins with diuretic and natriuretic actions, and ANP and
BNP are two common NUPs in clinical practice. Volume
expansion or pressure overload initiates the production of
NT-proBNP, it has a longer half-life 6 times that of BNP,
making it easier to detect in the blood. BNP and NT-proBNP
are the best prognostic indicators to assess prognosis and
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monitor heart failure (HF) and complement clinical risk fac-
tors to assess a patient’s risk of developing AF.

Large cohort studies (Cardiovascular Health Study,
and the CHARGE-AF Consortium) have confirmed the
association between NT-proBNP concentration and the de-
velopment of AF [36, 37]. Y.Yuan et al. found a significant
relationship between the initial level of NT-proBNP and
the recurrence of AF after ablation [38].G.A.Begg et al. in
a prospective study did not confirm the prognostic role of
circulating fibrosis biomarkers (N-terminal propeptide of
procollagen type III, PIIINP, galectin-3, fibroblast growth
factor 23, FGF-23, and C-terminal telopeptide of collagen
type I, ICTP) as predictors of AF recurrence after AF abla-
tion, in contrast to NT-proBNP area [32].

The most studied biomarkers in chronic HF patients
with preserved left ventricular ejection fraction in recent
decades are the inflammatory and fibrosis biomarkers sST2
and GDF-15.

ST2 (Growth STimulation expressed gene 2, stimulat-
ing growth factor expressed gene 2, also known as ILIRL1
and Supression of tumorigenicity 2) is a member of the inter-
leukin-1 (IL-1) receptor family that plays a central role in the
regulation of immune and anti-inflammatory responses [39].
ST2 exists in two forms: a transmembrane receptor (ST2L),
and a soluble form of sST2 that circulates freely in the blood.
ST2L is a membrane-bound receptor for which 1L-33 is a
functional ligand. IL-33 can act as both a pro-inflammato-
ry and anti-inflammatory cytokine. With respect to the heart,
IL-33 is thought to exert cardioprotective effects by reducing
fibrosis and manifestations of hypertrophy in mechanically
stressed tissues. The soluble form of ST2L, sST2, is released
into the blood and acts as a trap receptor for IL-33, inhibiting
the effects of IL-33/ST2L signaling. Elevated concentrations
of sST2 freely circulating in the bloodstream attenuate the
systemic biological effects of I1L-33, thus excess sST2 leads
to cardiac fibrosis. There are only sporadic reports on the
association of sST2 concentration with LA fibrosis and CA
outcomes in AF.

The aim of the study conducted by Z.Wang et al.
was to investigate the potential of serum sST2 levels in
predicting the extent of LVZ [40]. The results showed that
sST2 with a threshold value of 26.65 ng/mL was the only
independent predictor of LVZ area >20%. In addition, pa-
tients with sST2 levels <26.65 ng/mL were significantly
less likely to have a recurrence of AF after 12 months of
follow-up, which, according to the authors, can be used as
a predictor of recurrent AF after CA [40].

H.Liu et al. in 2020 published the results of a prospec-
tive study that evaluated the role of sST2 in predicting the
recurrence of AF in a group of 258 patients after CA. Preop-
erative sST2 levels were found to be significantly higher in
patients with recurrence than in patients without recurrence
(31.3 ng/mL vs. 20.3 ng/mL, p <0.001). Some of the patients
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in the study underwent repeat CA, with newly performed
endocardial mapping. Finally, it was obtained that sST2 lev-
el >26.9 ng/mL was a predictor of recurrent AF with «new
abnormalities» in endocardial mapping with a sensitivity of
100% and specificity of 75.9% [41].

Growth differentiation factor-15 (GDF-15, MIC-1) is
a member of the transforming growth factor B superfamily.
GDF-15 is produced by cardiomyocytes, adipocytes, mac-
rophages, and endothelial cells, and expression is regulated
by proinflammatory cytokines including (TNF)-a, interleu-
kin (IL)-1B, and IL-6. GDF-15 exerts anti-inflammatory ef-
fects, leading to inhibition of lipopolysaccharide-stimulated
TNF-a secretion by macrophages. Increased GDF-15 levels
have been found to be associated with increased mortali-
ty and incidence of cardiovascular events in patients with
acute coronary syndrome, coronary heart disease, and HG
[42]. In the large multicenter ARISTOTLE and RE-LY tri-
als, GDF-15 has shown to be a risk factor for major bleed-
ing, mortality, and stroke in AF [43]. It is suggested that
GDF-15 may be involved in atrial structural remodeling by
enhancing collagen synthesis and transformation, and fibro-
blast proliferation.

Our research group found a direct correlation of GDF-
15 level with LVZ area and LA volume index. It was also
obtained that GDF-15 levels above a threshold level of 840
pg/mL may be an independent predictor of LVZ area >30%,
which is associated with severe fibrosis and expected poor
CA performance [44]. Y.Wei et al. studied the relationship
of GDF-15 level with CA outcomes: it was found that the
initial elevated level of GDF-15 before CA correlated with
the degree of LA remodeling and was associated with an
increased risk of AF recurrence [45].

V.A.lonin et al. studied in patients with AF and meta-
bolic syndrome the association of profibrogenic biomarkers
galectin-3 and GDF-15 with the risk of AF recurrence with-
in 12 months after radiofrequency ablation. Epicardial fat
thickness, the degree of left atrial fibrosis, and galectin-3
and GDF-15 concentrations have been identified as inde-
pendent predictors of recurrent AF after ablation [46].

Thus, the available data suggest the feasibility of fur-
ther studies to investigate the role of proinflammatory and
profibrotic biomarkers as predictors of fibrosis severity in
patients with AF referred for CA.

CONCLUSION

A personalized approach based on quantifying or
predicting the severity of the electroanatomic substrate
of atrial fibrillation is warranted in selecting the optimal
treatment strategy for patients. Currently, the application
of circulating proinflammatory and profibrotic biomarkers
signaling specific pathogenetic mechanisms at different
stages of the atrial fibrillation continuum is promising and
requires further investigation.
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THERAPEUTIC POTENTIAL OF FLECAINIDE FOR CARDIAC ARRHYTHMIAS:
A SHORT REVIEW OF STUDIES AND CLINICAL RECOMMENDATIONS
H.I.Condori Leandro, D.S.Lebedev, E.N.Mikhaylov
Almazov National Medical Research Centre, Russia, Saint-Petersburg, 2 Akkuratova str.

Flecainide is a IC antiarrhythmic drug with a history of more than 30 years, nowadays it is widely used for the
management of acute episodes of atrial fibrillation and sinus rhythm maintenance, however, firstly was approved for
the treatment of ventricular arrhythmia and later due to the results of the Cardiac Arrhythmia Suppression Trial was
contraindicated in patients with ischemic structural heart disease. Of note, flecainide use is feasible in different clinical
situations, such as catecholaminergic polymorphic ventricular tachycardia, for unmasking Brugada syndrome, and for
patients with long QT syndrome. In our country, flecainide is new for clinical use; therefore, the clinical experience with
flecainide is limited. In this review article, we aim to describe the use of flecainide and its role in the management of
cardiac arrhythmias.
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In the era of widespread availability of catheter abla-
tion of arrhythmias, antiarrhythmic drugs remain the cor-
nerstone of therapy and maintenance of sinus rhythm [1,
2]. Among the IC class antiarrhythmic drugs, flecainide a
drug developed in the 70s and later approved for use in
a number of countries in the 1980s [3], is an antiarrhyth-
mic agent mainly used for the prevention of atrial fibril-
lation (AF) recurrent episodes, ventricular arrhythmias in
some categories of patients, as well as for termination and
prevention of recurrence of supraventricular tachycardia
(SVT). Although flecainide has a long history and has been
studied in a number of clinical trials for a wide range of
heart rhythm disturbances [4-7], its market availability has
been limited to some countries. Over the past few years,
the geography of the drug’s presence has significantly ex-
panded [8], and in 2024, flecainide became available in
Russia, expanding the possibilities of drug therapy for pa-
tients. However, it remains a new drug for health care prac-
titioners (Fig. 1). This review article presents the results of
some recent studies on the use of flecainide in the treatment
of cardiac arrhythmias.

BASIC DATA ON PHARMACOKINETICS
AND PHARMACODYNAMICS

When taken orally, flecainide is well absorbed, its bio-
availability is 90-95%, it does not undergo significant sys-
temic metabolism in the liver. Flecainide binds to plasma
proteins by 32-58%, passes through the placenta and is ex-
creted in breast milk. Flecainide is intensively metabolized

© Autors 2024

by the cytochrome P450 CYP2D6 isoenzyme. Flecainide
and its metabolites are excreted mainly in the urine, only 5%
of the administered dose is excreted with faeces [9]. The rate
of excretion of flecainide decreases with renal insufficiency,
liver diseases, heart failure and with a pH increase in urine
(alkalinization). The half-life is 12-27 hours [10].

Flecainide binds to the sodium channels of cardio-
myocyte membranes, causing a powerful slowdown in the
conduction of cardiac impulse and suppression of sponta-
neous ventricular extrasystoles. Flecainide binds strongly
to fast sodium channels and, thus, slows down the rate of
depolarization and reduces conduction in the atria, atrio-
ventricular node, ventricles and Purkinje fibers. The most
pronounced effect is observed in Purkinje fibers. Flecainide
also increases the refractoriness of anterograde-conducting
and, especially, retrograde-conducting accessory atrioven-
tricular pathways [11]. On an ECG, the effect of flecainide
is manifested by a prolongation of the PR interval and an
expansion of the QRS complex, which may be accompa-
nied by a prolongation of the QT interval. The effect on the
JT interval is insignificant [12]. Flecainide usually has no
effect on heart rate. Flecainide intake may be accompanied
by a decrease in left ventricular ejection fraction due to a
negative inotropic effect [13].

ATRIAL FIBRILLATION

Atrial fibrillation termination
In accordance with the Guidelines for the diagnosis
and management of AF of the European Society of Car-
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diology (ESC) 2020, the use of flecainide is indicated in
patients without significant left ventricular hypertrophy,
systolic left ventricular dysfunction or coronary heart dis-
ease for conversion to sinus rhythm [14]. Flecainide can be
used orally (including “pill in the pocket”), or intravenous-
ly, which leads to a rapid (3-5 hours) restoration into sinus
rhythm in >50% of patients (51% after 3 hours, 72% after
8 hours). In addition, it is advisable to simultaneously pre-
scribe a drug that slows down atrioventricular conduction
to prevent the transformation of AF into atrial flutter with
conduction 1:1 to the ventricles. Sinus rhythm restoration
with intravenous flecainide usually requires hospitalization
and medical supervision. Oral administration only requires
medical control. To date, a series of studies has been pub-
lished estimating the time to restore the sinus rhythm in AF
after administration of flecainide.

In a randomized study by G.Boriani et al., flecain-
ide was used to convert recent AF (<48 hours) [15]. Four
hundred and seventeen patients without heart failure were
hospitalized and randomized to the following groups: (1)
placebo in 121 patients; (2) intravenous amiodarone at a
dose of 5 mg/kg bolus, followed by 1.8 g/24 hours in 51
patients; (3) propafenone intravenously, 2 mg/kg bolus,
for 0.0078 mg/kg/min in 57 patients; (4) propafenone oral-
ly, 600 mg orally once in 119 patients; (5) flecainide 300
mg orally once in 69 patients. Interestingly, in the placebo
group, recovery of sinus rhythm within 8 hours was ob-
served in 37% of patients, in the amiodarone group, the fre-
quency of conversion, although higher, did not significant-
ly differ from the placebo group (57%). In the flecainide
and propafenone groups, the frequency of AF conversion
was maximal and comparable (about 75%).

In another prospective single-blind study, 150 patients
with symptomatic recent AF (duration <48 hours) were ran-
domized into the following groups: intravenous administra-
tion of flecainide, propafenone or amiodarone. Flecainide and
propafenone were administered as a bolus dose of 2 mg/kg
for 20 minutes [16]. A second bolus dose of 1 mg/kg was ad-
ministered for 20 minutes if AF conversion was not achieved
within 8 hours. Amiodarone was administered as a bolus of 5
mg/kg for 20 minutes, followed by a continuous infusion of
50 mg/hour. By the end of the 12-hour follow-up period, AF
conversion was achieved in 45 patients (90%) in the flecain-
ide group, 36 (72%) in the propafenone group and 32 (64%)
in the amiodarone group (p=0.008
for general comparison, p=0.002
for flecainide versus amiodarone,
p=0.022 for flecainide versus
propafenone and p=0.39 for
propafenone versus amiodarone).
The median time to conversion
to sinus rhythm was shorter in the
group of flecainide (25 minutes;
range from 4 to 660) and propafe-
none (30 minutes; range from
10 to 660) than in the group of
amiodarone (333 minutes; range
from 15 to 710; p<0.001). Fle-
cainide was more effective than
propafenone and amiodarone for
the conversion of recent AF.

Approved by FDA
1985

1972
First synthesized

1989
CAST
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In the study of A.Kartalis et al., flecainide was admin-
istered intravenously in combination with oral beta block-
ers for termination of recent AF paroxysm (<48 hours): in
121 patients (73 men and 48 women with an average age
of 61.4 years), conversion to sinus rhythm within 2 hours
was observed in 99 patients (81.8%), and the average time
to AF treatment was 11.7 minutes (from 3 to 23 minutes).
The authors noted that this conversion time was the short-
est in comparison with other studies and may probably be
associated with the concomitant use of beta blockers [17].
No serious side effects were reported in the study.

In 2022, H.J.G.M.Crijns et al. presented the results
of an open multicenter study using a new inhaled form of
flecainide [18]. 101 patients with symptomatic AF were
included (the duration of the AF episode was less than 48
hours), inhalation of a solution of flecanide acetate using
a nebulizer was performed independently (30 mg [n=10],
60 mg [n=22], 90 mg [n=21], 120 mg [n=19] and 120 mg
in a compound containing saccharin [n=29]). To record the
effects of the drug, continuous ECG recording was per-
formed for 4 hours and the concentration of flecainide in
blood plasma was evaluated. The rate of rhythm conver-
sion and plasma concentration increased depending on the
dosage, with the use of the highest dose in 48% of patients,
conversion to sinus rhythm was observed within 90 min-
utes. Among patients with the maximum concentration of
the drug in plasma (>200 ng/ml), the proportion of rhythm
conversion within 90 minutes was 50%; at plasma concen-
trations <200 ng/ml, it was 24% to restore the rhythm. The
median conversion time was 8.1 minutes. No significant
cardiovascular side effects were reported, but transient
cough, sore throat and throat irritation were present. This
study showed that oral inhalation of flecainide is effective
and safe for the conversion of AF to sinus rhythm.

The results of the second phase of this study were
published in 2024. A dose of 120 mg was chosen for the
conversion of AF in 90 patients. Sinus rhythm was restored
in 48% of patients after inhalation for 90 minutes [19].
The total rate of rhythm conversion was 42.6% within 90
minutes after completion of inhalation, with the majority
(75.0%) of conversions occurring within the first 30 min-
utes (median 14.6 minutes). It was also noted that the prob-
ability of conversion was significantly lower in patients
with the presence of flecainide in plasma before inhalation

Available in the

PITAGORA CPVT Russian
trial trial Federation
2008 2017 2024

e

‘v’//ﬁi - =
2012 2024
Flec-SL INSTANT trial
trial Flecainide oral inhalation

solution

Figure 1. Timeline of introduction and research of flecainide
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compared with those who had no previous intake of fle-
cainide (15.3% and 46.9%, respectively).

Long-term suppression of atrial fibrillation

recurrences

IC class antiarrhythmic drugs are recommended for
long-term rhythm control in patients with AF without struc-
tural heart disease [20]. The last review of scientific data
on the use of flecainide was published in 2019 by L.Valem-
bois et al. [21]. This article is an update of previously pub-
lished reviews from the Cochrane database in 2006, 2012
and 2015, analyzing four randomized controlled trials with
a total of more than 500 patients. It has been shown that
long-term use of flecainide is significantly more effective
in preventing recurrent episodes of AF compared with the
control (no treatment group or placebo group) with a rela-
tive risk of arrhythmia recurrence of 0.65.

In 2008, the PITAGORA’s trial results were released,
this was a prospective, randomized, single-blind study
[22]. The aim of the study was to evaluate IC class an-
tiarrhythmic drugs, propafenone and flecanide, in com-
parison with class III drugs (amiodarone or sotalol) as a
prevention of AF recurrences in patients after pacemaker
implantation. The primary endpoint was combined and
included death, permanent AF, hospitalization for cardio-
vascular diseases, cardioversion for atrial arrhythmia, and
a change of antiarrhythmic medication. A total of 176 pa-
tients (72+8 years old) from 27 medical institutions were
recruited. Randomization was performed in a 3:2 ratio for a
Class 111 or class IC drug, respectively. The dosages of oral
drugs were as follows: 200 mg for flecainide, 450-600 mg
for propafenone and 160-240 mg for sotalol. Amiodarone
was prescribed at a dosage of 600 mg for 10 days, then
400 mg, after which a daily maintenance dose of 200 mg
/ day was used. The average follow-up period was 20+9
months. Comparing flecainide, propafenone and sotalol
separately, only flecainide demonstrated a criterion of no
less effectiveness with amiodarone with an absolute differ-
ence of -10.3% and 95% confidence interval between 5.4%
and -25.9% (p=0.01). Freedom from the primary endpoint
after 1 year was 68% for amiodarone, 77% for flecainide,
66% for sotalol and 72% for propafenone. One of the main
limitations of this study was the small number of patients
in each group, extrapolation of the results is limited to pa-
tients after pacemaker implantation and the absence of sig-
nificant structural heart disease.

Another important study was the Flec-SL study, a
prospective, randomized, open-label, blinded study involv-
ing 44 cardiac centers [23]. For this study, patients with
persistent atrial fibrillation undergoing planned cardiover-
sion were selected, after which randomization was carried
out into one of two groups: the flecainide treatment group
(200-300 mg/day) for 4 weeks (short term treatment), the
flecainide treatment group for 6 months (long term treat-
ment), and the control group. The primary endpoint was
combined and included time to persistent AF or death.
According to the results of a 4-week follow-up in 242 pa-
tients, in the flecainide group, the absence of a primary
endpoint was observed in 70.2% of patients versus 52.5%
in the control group (P=0.016). AF recurrences were ob-
served in 120 (46%) of 261 patients receiving a short term,
and in 103 (39%) of 263 patients receiving a long term
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of flecainide therapy. The authors concluded that a short
term of flecainide therapy significantly reduces the risk of
AF recurrence, while a long course shows better therapy
results. It should be noted that these results are based on a
limited observation period.

Antiarrhythmic therapy and catheter ablation of

atrial fibrillation

In the era of catheter ablation treatment of AF pa-
tients, a long waiting time for the procedure can be a se-
rious limitation and an important factor in the progression
of the disease, given the ineffectiveness of antiarrhythmic
drugs in this particular population [24].

A recent Canadian study estimated the time from re-
ferral for an ablation procedure to its completion [25]. An
increase in waiting time from 211 days to 244 days was
demonstrated compared to the previous register. One in
five patients on the waiting list died, was hospitalized or
received emergency care due to deterioration and the ap-
pearance/progression of heart failure. These adverse events
were more often observed in patients on the waiting list
with paroxysmal AF.

Another study showed that the time from diagnosis
to ablation is a factor independently associated with re-
currence of arrhythmia and the need for repeated ablation
[26]. Perioperative treatment with antiarrhythmic drugs is
important for maintaining sinus rhythm and maintaining
the quality of life of patients, while optimal antiarrhythmic
therapy before ablation remains poorly understood [27].

According to the ERHA-ESC registry in the Russian
population, class IC antiarrhythmic drugs are received by
28% of patients before pulmonary vein isolation, whereas
class III antiarrhythmic drugs are received by 53% [28].
Given the emergence of new drugs for use in AF, in the
near future it is likely that the established regimens of pre-
operative and postoperative therapy of patients with indi-
cations for catheter ablation of AF will change.

VENTRICULAR ARRHYTHMIAS

Since 1984, flecainide has been widely used to treat
not only AF, but also other cardiac arrhythmias. In obser-
vational studies, high efficacy of suppression of ventricu-
lar tachyarrhythmias has been demonstrated. However, in
1991, the results of the CAST study were presented and
shown that the use of flecainide in patients with reduced
ejection fraction and frequent ventricular extrasystoles af-
ter myocardial infarction was associated with a high inci-
dence of adverse events and death [4]. As a result, the use
of flecainide in ventricular arrhythmias was limited to cer-
tain groups of patients where the proarrhythmogenic risk
of its use is minimal.

Catecholaminergic polymorphic ventricular

tachycardia

In 2023, A. T.Bergeman et al., published the results of a
multicenter case cross-over study evaluating the possibilities
of flecainide in reducing the number of arrhythmic events
in addition to initial beta blocker therapy for catecholami-
nergic polymorphic ventricular tachycardia (CPVT) [29].
This study included 247 patients (who received an average
dose of flecainide 2.2 mg/kg per day). Initially, all patients
received a beta-adrenoblocker, 70 (28%) had previously had
a cardioverter defibrillator implanted, and 21 (9%) under-
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went left-sided sympathetic cardiac denervation. Prior to the
start of flecainide administration (median period 2.1 years),
41 patients (17%) had 58 episodes of ventricular tachycar-
dia (VT). After the start of flecainide therapy (median fol-
low-up of 2.9 years), 38 VT episodes were registered in 23
patients (9%). Thus, the authors suggested that combination
therapy with flecainide with beta blockers is associated with
a decrease in the frequency of ventricular arrhythmias. In
other studies, flecainide has been proposed as monotherapy
in patients with CPVT with poor tolerance of beta blockers.
G.J.Padfield et al. described a series of cases when flecain-
ide was better tolerated by patients, and its administration
was associated with a tendency to increase heart rate and
increase exercise tolerance [30].

Long QT syndrome

E.Chorin et al., evaluated the long-term safety and
efficacy of flecainide therapy in patients with long QT
syndrome (LQTS) type 3 with the D1790G SCN5SA mu-
tation. This study included 30 patients treated with fle-
cainide and followed up for 1-215 months (on average,
145454 months, median 140 months). During flecainide
therapy, QTc decreased significantly, by an average of 53
ms (10%; P <0.01). QTc shortening was associated with
clinical improvement: all patients who were committed to
the prescribed therapy had no arrhythmic events for 83+73
months. 6 out of 20 patients who stopped taking flecain-
ide had arrhythmic events after 1-11 months. An import-
ant finding of the work was that in 6 patients, initiation of
flecainide therapy led to the appearance of Brugada-like
changes on the ECG. Despite such limitations as the lack
of monitoring of plasma flecainide levels and incomplete
adherence to treatment, the results of the study indicated
the possibility of using flecainide in patients with LQTS
carrying the D1790G SCN5A mutation [31].

Brugada syndrome

Some researchers have used flecainide for oral or in-
travenous administration to diagnose (“unmask’) Brugada
syndrome. In 2005, C.Wolpert et al. compared the capabili-
ties of intravenous flecainide and ajmaline in provoking the
ECG pattern of Brugada syndrome [32]. 22 patients were
included, in all of them, the administration of ajmaline at a
dose of 1 mg/kg of body weight for 10 minutes provoked
or increased ST segment elevation in the right thoracic
leads. When flecainide was administered at a dose of 2.0
mg/kg of body weight (maximum 150 mg) for 10 minutes,
the provocative test turned out to be positive in only 15 out
of 22 patients. Despite the probably lower effectiveness of
flecainide in the diagnosis of Brugada syndrome, its use
may be justified if ajmaline is unavailable.

The use of oral flecainide at a dose of 400 mg in order
to provoke Brugada-like ECG changes has been described
in separate observations. In 2022, the results of the use of
a low dose of oral flecainide for the diagnosis of Brugada
syndrome were published: 30 minutes after taking 300 mg
of flecainide, ECG changes characteristic of type 1 Bruga-
da syndrome were detected in 2 patients [6]. At the same
time, the maximum manifestations on the ECG were de-
tected after 3-4 hours.

Other channelopathies

The use of flecainide has been tested in patients with
Andersen-Tawil syndrome, a rare genetic disease charac-
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terized by frequent ventricular tachyarrhythmias (bidirec-
tional ventricular tachycardia), dysmorphic disorders and
periodic paralysis. K.Miyamoto et al. evaluated the effica-
cy of flecainide in ventricular arrhythmias in patients with
Andersen-Tawil syndrome with the KCNJ2 mutation [33].
The study included 10 patients, all of whom had previously
registered bidirectional ventricular tachycardia, despite the
use of beta blockers. Holter monitoring and stress test were
performed initially and after oral administration of fle-
cainide (150+46 mg/day). Flecainide reduced the number
of episodes of ventricular arrhythmia from 38407+19956
to 11196+14773 per day. In patients with stress-induced
unstable ventricular tachycardia, the use of flecainide sup-
pressed episodes of arrhythmia. During the average therapy
period of 23+11 months, none of the patients had syncope
or cardiac arrest. The authors suggested that oral flecainide
therapy is effective for suppressing ventricular arrhythmia
in Andersen-Tawil syndrome.

CLINICAL RECOMMENDATIONS

Since flecainide was registered for clinical use in
Russia only in April 2024, it is not mentioned in the current
clinical guidelines for the management of patients with
ventricular arrhythmias [34], atrial fibrillation [20] and
supraventricular tachycardia [35], approved by the expert
council of the Ministry of Health in 2020.

At the same time, according to the recommendations
of the European Society of Cardiology 2020 on the man-
agement of patients with AF, the possible use of flecain-
ide (along with some other IC class drugs) is indicated in
the following situations: for pharmacological cardiover-
sion of recently onset AF (excluding patients with severe
structural heart disease); for long-term rhythm control in
patients with AF with normal left ventricular function and
without structural heart disease, including significant left
ventricular hypertrophy and myocardial ischemia; as a
preliminary therapy to increase the success of electrical
cardioversion in AF; in some cases, with infrequent ep-
isodes of recent AF in persons without significant struc-
tural or ischemic heart disease - in the form of a single
continuous oral administration (“pill in the pocket”) for
cardioversion, but only after a preliminary evaluation of
the effectiveness and safety of the drug in a particular
patient. Concomitant use of flecainide with a drug that
slows down the atrioventricular node conduction (with
good tolerability) is advisable [36].

According to the guidelines of the ESC 2022 on the
management of patients with ventricular arrhythmias and
the prevention of sudden cardiac death [37], flecainide
can be used to suppress idiopathic ventricular arrhythmias
(extrasystoles and ventricular tachycardia). It is also rec-
ommended to consider flecainide therapy when catheter
ablation of the arrhythmia substrate is unavailable, unde-
sirable or especially risky in patients with symptomatic
idiopathic ventricular arrhythmias from the right ventric-
ular outflow tract and left ventricular fascicular arrhyth-
mias. The recommendations include the use of flecainide
in Andersen-Tawil syndrome and CPVT. Flecainide can be
used to relieve monomorphic ventricular tachycardia with-
out impaired hemodynamics in patients without structural
myocardial diseases.
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CONCLUSION

Flecainide is an important member of the IC class an-
tiarrhythmic drugs family for clinical use, having the abili-
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ty to terminate AF and restore sinus rhythm, prevent recur-
rence of AF and ventricular arrhythmias in the absence of
structural heart diseases, in some channelopathies, as well
as a diagnostic tool for Brugada syndrome.
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Artificial intelligence technologies

In the modern world, the speed of information up-
date is growing at an unprecedented rate, and the number
of clinical and fundamental research, scientific and educa-
tional publications is calculated in three-digit numbers ev-
ery week. It is not surprising that artificial intelligence (AI)
technologies, initially introduced for big data processing
using clinical datasets, have begun to penetrate the field of
preparation of scientific papers, and into the review pro-
cess. Regulation, rather than banning the use of advanced
technologies, promotes the development of science, in-
cluding medical disciplines. In this regard, the “Journal
of Arrhythmology” introduces for its authors, readers and
reviewers the updated “Publishing Ethics” section of the
Journal.

Authors should provide clear information wheth-
er Al-assisted technologies (for example, large language
models, chatbots or image creators) were used for this
work.

* It is necessary to indicate whether Al or Al-enabled tech-
nologies were used in the preparation of the manuscript.
The information should be provided in the cover letter
when submitting a manuscript.

e In the “Methods” section of the manuscript, authors
should describe how and for what purpose Al or Al-en-
abled technologies were used in the research and/or prepa-
ration of the manuscript.

» Al or Al-enabled technologies are not considered as au-
thors and should not be listed as authors or co-authors of a
manuscript. Likewise, they should not be listed as authors
or co-authors in references.

* Authors must declare and confirm that no part of the sub-
mitted material to the Journal created or modified by Al
or Al-enabled technologies is under consideration or has
been submitted to another journal for consideration, and
that no element of its presentation, including any content
generated by Al or Al-enabled technologies, constitutes
plagiarism and does not violate the Journal’s policies.

Reviewers should not upload manuscripts into
Al-software or other Al-assisted technologies where con-
fidentiality cannot be guaranteed. In case of using Al or
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Al-enabled technologies for the purpose of reviewing ar-
ticles, reviewers should inform the Editorial Board. It is
necessary to indicate how the Al technology was used in
the process of evaluating the manuscript or in writing the
comments/conclusion.

Caution! The results obtained by using Al tools may
seem convincing and authoritative. However, Al tools
themselves cannot distinguish true information from false
information, which means that their results may be in-
correct or misleading or provide an incomplete or biased
result.

“Journal of Arrhythmology” in audioformat

For those who want to keep up with the latest pub-
lications, but do not have enough time to read full texts
articles, the following news will be particularly important.
“AudioRhythm” is the name of a new Journal section, it
contains podcasts - dialogues with Journal authors. Each
recording lasts for 8-15 minutes and allows you to be im-
mersed into the world of electrophysiology without taking
your eyes off the road (while driving or cycling) or lunch.

In the podcasts, you will learn about the latest re-
search and advanced clinical practice in the field of heart
rhythm disorders, prevention of sudden cardiac death,
diagnosis of cardiovascular diseases, cardiac pacing and
many other areas of invasive, surgical and drug treatment
of patients with arrhythmias.

It is important to note that the “AudioRhythm” pod-
casts, as well as the published scientific articles, are intend-
ed for healthcare professionals. Information in podcasts
usually accompanies accepted or just published articles,
but may be different from the published article; podcasts
are not peer-reviewed and cannot be taken as medical rec-
ommendations. Authors may express their personal opin-
ions regarding scientific and educational aspects. Informa-
tion may differ from the policy of their employers and from
current clinical guidelines.

For the convenience of readers and listeners, each
podcast will be posted on the page along with a corre-
sponding article, on a separate page of the Journal’s web-
site - AudioRhythm (https://vestar.elpub.ru/), as well as in
our Telegram-channel (https://t.me/vestnikaritmologii).
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