ISSN 1561-8641 (print)
ISSN 2658-7327 (online)
ISSN 2713-3265 (english)

y OPHUIHUAJIbHBIA )KYPHAJI BCEPOCCUICKOTO
¢ HAYUHOI'O OBIIECTBA CIIELIMAJIMCTOB MO

04308
N

A

¢ KIMHUYECKOM 3JTEKTPO®U3UOJIOTHH,
"o’ APUTMOJIOTHH U KAPITUOC TUM YJISINUU

X BCEPOCCUUCKUIA CHE3A, APUTMO/IOTOB

8-10 UIOHA 2023 TOAA
MOCKBA

SOLUXE HOTEL MOSCOW

MHOOPMALIUAHA CAWTE BHOA www.vnoa.ru

Journal of Arrhythmology

EQ VK

nNnrTmMmoJsiormum

Caiir: https://vestar.elpub.ru
Bkurouen B Scopus, sapo PUHLL,
IlepeyeHb U31aHUH U )KYPHAJIOB
PEeKOMeI0BaHHBIX IKCIIePTHLIM coBeToM BAK
IMToanucuoii nuaekce INourel Pocecuun: 1IIM033



BECTHUK APUTMOJIOI'NHN

VESTNIK ARITMOLOGII
HAYYHO-MIPAKTUYECKHWH PEHEH3UPYEMBIHN )KYPHAI

Tom 30 Ne 2 (112) 2023

N3paercs ¢ 1993 roga

I'TABHBIE PEJAKTOPBI*:

A.IIl. PesumBunm
E.B. IlnsaxTo

PEJAKIIMOHHASA KOJIJIETUA:

HCIIOJTHUTEJIBHBIE PEJAKTOPBI:

M.M. Menasenes
E.H. Muxaiinos

P.E. Baranos A.A. Kocrapesa 10.B. llly6ux J. Kautzner
1O.H. Benenkos J1.C. JleGenen E. Aliot J. Kosiuk

JI.A. Boxepust JL.B. Mutpodanosa L. Efimov N. Marrouche
C.II. T'onutsa C.B. Ilomos J. Brachmann A. Panfilov

E.3. TomyxoBa A.b. PomanoB M. Haissaguerre C. Pappone
P.C. Kapnios M.A. lIkonpHUKOBA J. Jalife P. Platonov
PEJAKIIMOHHBIN COBET:

A.C. AbnpaxmaHOB K.B. laBTsH @.I. Pzaes B.A. Hpipmua
A.B. Apnames .M. Pouesckas A.B. YamypHbIx
E.A. Aptioxuna A.A. Kanembepr C.®. CokonoB A.A. YepHoBa
A.b. BriroBckuit C.I". Kanopcknit B.A. Tarapckuit FO.A. IIneiinep
T.II. I'm3arynuna B.B. Kynuos B.M. TuxoneHko B.A. llynsman
O.JI. Topnees C.E. Mamuyp T.B. Tpeurkyp C.M. SAumu
1O.H. T'pumkua C.10. Hukynmna M.C. Xapmnamn

TEXHUYECKHUH CEKPETAPDH IMOMOIIIHUK PEJAKTOPA

10.0. Mypasckas H.3. T'aceimoBa

* - AQdunmanmu perakiinOHHOM KOJUIETHH 1 PEIAKIIMOHHOTO COBETaKypHalla pa3MelleHbl Ha caifre https://vestar.elpub.ru

Penensentsl xkypHana: Apgames A.B., bassines B.B., Bbaranos P.E., beparapar O.P., Backosckuii B.A., ['poMbIiko
I''A., dastsa K.B., Iypmanos C.C., Emecun JI.A., 3otoB A.C., Kamembepr A.A., Konbacora E.B., Kornopu Jleannpo
9.3., Kpenkanosckwii JI.B., Jlebenes J1.C. Jlomunze H.H., JIscaukosa E.A., Manes 3.I"., MamonTos O.B., Mapees 10.B.,
Mouceea O.M., Heuenypenkp A.A., P3aeB @.I., CanenbuukoB O.B., CumonoBa K.A., Cmopron A.B., Tonusa A.T",
Xapnan M.C., Uyrynos M.A., Ammn C.M.

Kypnan 3aperucrpupoan Komuterom Poccuiickoit @enepannu o nedatu Ne 016512 ot 13 aBrycra 1997 .
Iepuonuunoctsb: 4 Homepa B roa. [logmucnoii unaexc karasora Ioursr Poccun: [IM033. CBoGoaHas 1ieHa.
Marepuaiisl )KypHaiia pacripocTpansitoTces nox imnensuei Creative Commons.

Kypnan BxmtoueH B Scopus, [lepeuens Beqymux Hay4qHbIX )KypHanoB 1 usnanuit BAK, Poccuiickuil nHaekc HayuyHOro Iu-
thpoBanus (BkitoueH B ssapo PUHLI), neyxnernuit nmnaxr-dakrop PUHI] - 0,403.

OnextpoHHast Bepcust: https://vestar.elpub.ru, www.vestar.ru, www.elibrary.ru. [Ipedukc DOI: 10.35336.

© BecrtHuxk apur™monoruu, 2023

Anpec penakimu: 197341, Cankr-IlerepOypr, yi1. AKKypartoBa, a. 2. DnekTpoHHas nouta: vestnik aritmologii@mail.ru.
Cnano B Habop 25.03.2023 r. [Togmucano B nedars 16.04.2023 . Orneuarano B OO0 «Apryc CI16».

Anpec tunorpadun: 198320, . Cankr-Ilerepoypr, Kpacuoe Ceno, yia. CBoOosL, 1. 57.

Bymara menosannas 110 r/m?, popmar 60x90 1/8. INeuars opcetnas. Yem. med. . 8,5. 3akaz . Tupax 3000 5k3.

MznarenbctBo HAO MHCTUTYT KapAHOIOTHUECKON TEXHUKU. JIMIIEH3MsI Ha OCYIIECTBICHUE U3/1aTeNbCKOM NesITeTbHOCTH
JIP Ne 065572 Boinana Komurerom Poccuiickoit denepanuu no nevaru 16.12.97 .
Anpec uznarensctsa: 194214 r. Cankr-IletepOypr, Beiboprekoe mr., 1. 22A, HAO «MHKAPT»

Yupeaurean :xypHaJia
OI'BY «kHMUIL] um. B.A.Anmazosa» Munsapasa Poccun, 197341, Cankr-IlerepOypr, yi1. Akkypartosa, 1. 2
HIT «Canxkr-IlerepOyprckoe kapauonorudeckoe oomectBo», 197341, Canxr-IlerepOypr, yi. Akkyparosa, a. 2
HAO «MHCTHTYT KapIHOJIOTHYeCKOi TeXHUKN», 194214, Cankrt-IletepOypr, Beiooprekoe ., a. 22A



EDITORS-IN-CHIEF*:
A.Sh. Revishvili
E.V. Shlyakhto

EDITORIAL BOARD:

R.E. Batalov
Yu.N. Belenkov
L.A. Bokeriya
S.P. Golitsyn
E.Z. Golukhova
R.S. Karpov

ADVISORY BOARD:

A.S. Abdrakhmanov
A.V. Ardashev

E.A. Artyukhina
A.V. Chapurnykh
A.A. Chernova
K.V. Davtyan

ASSOCIATE EDITOR
N.Z.Gasimova

JOURNAL OF ARRHYTHMOLOGY
A PEER-REVIEWED SCIENTIFIC JOURNAL

Volume 30 No 2 (112) 2023

A.A. Kostareva
D.S. Lebedev
L.B. Mitrofanova
S.V. Popov

A.B. Romanov
M.A. Shkolnikova

T.P. Gizatulina
O.L. Gordeev
Yu.N. Grishkin
A.A. Kalemberg
S.G. Kanorskii
M.S. Kharlap
V.V. Kuptsov

Founded in 1993

DEPUTY EDITORS:
M.M. Medvedev
E.N. Mikhaylov

Yu.V. Shubik J. Kautzner

E. Aliot J. Kosiuk

J. Brachmann N. Marrouche
1. Efimov A. Panfilov

M. Haissaguerre C. Pappone

J. Jalife P. Platonov
S.E. Mamchur B.A. Tatarsky
S.Yu. Nikulina V.M. Tikhonenko
F.G. Rzaev T.V. Treshkur
[.M. Roshchevskaya V.A. Tsyrlin
Yu.A. Shneider A.B. Vygovsky
S.F. Sokolov S.M. Yashin
V.A. Shulman

EDITORIAL ASSISTANT
Yu.O.Muravskaja

* - Affiliations can be found on the website https://vestar.elpub.ru

Reviewers: Ardashev A.V., Bazylev V.V., Batalov R.E., Berngardt E.R., Condori Leandro E.E., Chugunov I.A., Davtyan
K. V., Durmanov S.S., Gromyko G.A., Kalemberg A.A., Kharlap M.S., Kolbasova E.V., Kryzhanovskiy D.V., Lebedev
D.S., Lomidze N.N., Lyasnikova E.A., Malev E.G., Mamontov O.V., Mareyev Yu.V., Moiseeva O.M., Nechepurenko
A.A., Rzayev F.G., Sapelnikov O.V., Simonova K.A., Smorgon A.V, Topcyan A.G., Vaskovskiy V.A., Yashin S.M.,

Yelesin D.A., Zotov A.S.

The journal was registered by the Committee of the Russian Federation for Press Ne 016512 on August 13, 1997.

Periodicity - 4 issues per year. Subscription index of the Russian Post catalog: PM033.

The journal is distributed according to the Creative Commons lincense.

The Journal is listed by the Scopus, Supreme Examination Board (VAK), indexed by the Russian Science Citation Index
(RSCI core). Two-year RSCI impact factor: 0.403. Electronic version: https://vestar.elpub.ru, www.vestar.ru, www.elibrary.ru.

DOI prefix: 10.35336.

© Journal of Arrhythmology, 2023

Editorial office address: 197341, St. Petersburg, 2 Akkuratova str. E-mail: vestnik _aritmologii@mail.ru.

Put in the set on 25/03/2022. Signed in print 16/04/2023.

Printing house address: 198320, St. Petersburg, Krasnoe Selo, ul. Svobody, 57.

Coated paper 110 g/m?, format 60x90 1/8. Offset printing. Conditional printed sheets 8.5. Order. edition 3000 copies.

Publishing House NAO «Institute of Cardiology Technic».
Publishing License LR No. 065572 issued by the Press Committee of the Russian Federation on December 16, 1997
Publishing house address: 194214 St. Petersburg, Vyborgskoye sh., 22A, NAO «INCART»

Founders

Almazov National Medical Research Centre, 2. Akkuratova str., 197341 St. Petersburg
NP «St. Petersburg Cardiology Society», 2. Akkuratova str., 197341 St. Petersburg
NAO «Institute of Cardiology Technic», 22A Vyborgskoye shosse, 194214 St. Petersburg



COJIEPKAHUE

OPUT'HHA/IBHBIE HCCIIE/IOBAHHUA

JL.IL.BotsikoB, M.B./Innenxo, M.A.MenbkoB, I.C.I1acenos, I.I.Xy0yn1aBa

KOPOHAPHBIN CUHYC KAK AHATOMWYECKHWI OPUEHTHUP ITPU ITY HKIIMN

MEXITPEJCEPJTHOM ITEPETOPOJIKI ...t 5
H.A.TaiimacoBa, E.A.ApTioxuna, A.Ill.PeBuiiBuIN

CPABHUTEJIbHBIN AHAJIN3 OTJAJIEHHBIX PE3YJIbTATOB TOPAKOCKOIIMYECKOM

U KATETEPHO! ABJIALIMU C UCITOJIb30BAHMEM MHJIEKCA ABJIAIIUU V TIAIITUEHTOB

C HEITAPOKCHU3MAJIbHBIMU ®OPMAMU OUBPUIIISALUN TTPEJCEPIMM ..., 11
N.0.Pennukos, N.H.I'un3oypr, O.JI.FopueeB,

OTHAJIEHHBIE PE3VJIBTATHI ITIPUMEHEHNM S OTEYECTBEHHBIX DH/JOKAPIAMAJIbBHBIX
SJIEKTPOZIOB C AKTUBHOM OUKCALITEN ......c.voieeeeeeeeeeeeeeee oo eeeeeee s se s s e s e eee e ses e s eees s 20
10.U.PauxoBa, O.A.Cepreesa, M.B.I'opes, III.I"Hapaas, H.A.I'aiinykoBa, C.B.IleTe/bKko,

0.B.MakapsbiueBa, C.U.Joarununa, ®.I' P3aes, E.10.BacuibeBa, A.B.llInextop

BJIUSHUE JOIIOJHUTEJIBHBIX BO3JEMCTBHI B JEBOM IIPEJICEPIUN

HA DOPPEKTHBHOCTH KPUOBAJIJIOHHOM ABJIALITUU Y TAIITUEHTOB

C TIAPOKCU3MAJIBHOM ®OPMOM ®UBPUIIJISILIUN HPEJCEPIAM ... 27
H.H.UaoB, C.A.Boiiunos, O.B.ITanbunkoBa, M.I.TepentheBa, A.A.HeuenypeHko

KIIMHUYECKAS KAPTUHA 1 ®PAKTOPHBI, ACCOILIMNPOBAHHBIE C JIETAJIBHBIM UCXOIO0OM
BCJIEJICTBUE OCTPOM JJEKOMIIEHCAIIMU CEPJIEYUHOM HEJOCTATOUYHOCTH ....cooov. 35
M.B.I'opes, LHI.I'Hapaas, C.B.Iletenbko, O.B.MaxkapsiueBa, H.A.I'aiinykoBa, O.A.Cepreesa, ®.I.P3aeB
N3MEHEHUE AKTUBHOCTU BAPOPE®JIEKCA ITOCJIE U30JISIIIMU JIETOYHbBIX BEH

V IMTAIIMEHTOB C ®UBPUJUISLIAEN TTPEJCEPIIII ... 44
J.B.IleB3nep, F0.A.OmapoB, U.A.Mepky.ioBa, U.C.SBesioB, A.JI.Komapos, B.1.I'anokoB

TPOMBO3 OKKJIIOJIEPA TTOCJIE DHJIOBACKVJISIPHOM U30JISLUN YIIIKA JIEBOI'O ITPEJCEPIMS

V ITAIIMEHTOB C ®UBPUJUISLIUEN ITPEJCEPJNI: IIPOCIIEKTUBHOE HABJIIOJJEHUE .................... 51
E.Jd.CtpeokoBa, A.Ill.PeBumBuin, E.C.Manbimenko, E.A.ApTioxuna, B.A.Ilonos,

M.A.HoBukos, E.B.fsInoBa, K.2.Bonaypko, I.I'Kapmazanosckuii, M.Kagbiposa

OTJIAJIEHHBIE PE3YJIBTATHI TOPAKOCKOITMYECKOT'O JIEUEHU S ®HUBPUJUISLINU [IPEJICEPIHIA....... 59

KIIHHUYECKHE HABJIIO/TEHUA

J.®.Apaye, T.M.Yckauy, O.B.CanenbHukos, P.C.Axuypun

PACIIMPEHHAS KATETEPHAS ABJTIALIUS C MUHUMAJIBHBIM UCITOJIb3BOBAHUEM
®JIFIOOPOCKOIINU V TALIMEHTA C ®UBPUJIJISILIUEN U TPEIIETAHUEM IIPEJICEPANIA

U CEPAEYHOM HEJTOCTATOUHOUCTDBHO ... 70
J.A.laBb110B, U.A.Makapos, A.A.Mopo3os, T.A.Makaposa, JI.b.MuTtpopanosa

KJIMHUYECKU CJIVYAU HEOHATAJIBHOM BOJIYAHKH C XPSILEBOU METAIIJIABUEMN,
OUBPO30M U KAJIBIIMHO30M 30HBI ATPUOBEHTPUKYIISAPHOTO V3JTA ..ot el
0.A.Kodeiinuxona, /I.10.AnexceeBa, C.I.®eTucoBa, E.B.fIkoB/1eBa,

O.lLIleperynuna, T.JI.Bepmnnuna, A.A.KocrapeBa, E.C.Bacuuxkuna

KJIMHUYECKASI KAPTUHA “TOPSIYEN ®A3bI” APUTMOTEHHOUN KAPJIJUOMUOIIATUU

YV ITAHMEHTA JETCKOTO BOSBPACTA ..ottt ettt ettt ettt sttt st et e et eenbaesnbeeseesaseenaeesnnees e6

Ob30P

H.C.Anekcangposa, A.B.HanypHbIx

®OKAJIbHASI AKTUBHOCTbh B TEHE3E ®UBPUJIJISALIMY ITPEICEPIUIA:

COBPEMEHHOE COCTOSHME ITPOBJIEMDBI ........ccocoiiiiiiiiiiiiiiiiiciciccc e el2
B riomMoIlb IIPAKTHYECKOMY BPAYY

M.M.Menseaes, A.b.Ilapuxkckuii
K BOITIPOCY O ,Z[I/IdDCDEPEHL[I/IAJ'IbHOﬁ JUATHOCTHKE XEJIYJOUYKOBBIX SHKTOIUN U
ABEPPAHTHBIX KOMITJIEKCOB QRS C KAPTUHOM BJIOKAIbI ITPABOU HOXXKU ITYUKA TUCA......... e26

H30bPAKEHUA HOMEPA

A.B.Ilpokonenko, A.A.Mopo3oB, J.A.UBanunkuii, M.M.Menseaes
KOPPUT'MPOBAHHA S TPAHCIIO3ULUSI MATUCTPAJIBHBIX APTEPUI C ITOJIHOM
ATPMOBEHTPUKYVYJISIPHOM BJIOKAJOM U TTPOBEJEHUEM I10 JOIOJHUTEJIBHOMY IIYTHU....... e33

HEKPOJIOI
JIMUATPUI GEJOPOBUY ETOPOB (1949-2023).........vveoeeeeeeeeeeeeeeeeeeeeee e esee e ees e es e seseeeeee e37

BECTHUK APUTMOJIOT'UH, Ne 2 (112), 2023



CONTENT

ORIGINAL ARTICLES

L.P.Votyakov, M.V.Didenko, I.A.Menkov, G.S.Pasenov, G.G.Khubulava

CORONARY SINUS AS AN ANATOMICAL LANDMARK FOR ATRIAL

TRANSSEPTAL PUNCTURE ....ooiiiiieieee ettt ettt ettt ettt sae et beessesbeess e beesseeseesbeessenseeneesseesnesseesnas 5
I.A.Taymasova, E.A.Artyukhina, A.Sh.Revishvili

COMPARATIVE ANALYSIS OF LONG-TERM OUTCOMES OF THORACOSCOPIC

AND ABLATION INDEX-GUIDED CATHETER ABLATION IN PATIENTS

WITH NON-PAROXYSMAL ATRIAL FIBRILLATION ....c.coiitiieieieieieieteteietee ettt sese bbb bbb nesenenes 11
1.0.Repnikov, LN.Ginzburg, O.L.Gordeev,[D.F.Egorov |

LONG-TERM PERFORMANCE OF DOMESTIC ACTIVE-FIXATION ENDOCARDIAL

PACING LEADS. ..ottt ettt ettt et ettt e et eebee2eesteessesaeessesasesseessesseessesbeessesbeessesaeenseeseessesssesseessesseaseans 20
Iu.I.LRachkova, O.A.Sergeeva, M.V.Gorev, Sh.G.Nardaia, N.A.Gaidukova, S.V.Petelko,

0.V.Makarycheva, S.I.Dolginina, F.G.Rzaev, E.Yu.Vasilieva, A.V.Shpektor

ADDITIONAL LEFT ATRIAL LESIONS IMPROVE THE EFFECT OF CRYOBALLOON

PULMONARY VEIN ISOLATION IN PAROXYSMAL ATRIAL FIBRILLATION PATIENTS ......ccccoeeevenrnne 27
N.N.Ilov, S.A.Boytsov, O.V. Palnikova, M.G.Terentyeva, A.A. Nechepurenko

CLINICAL CHARACTERISTICS AND FACTORS ASSOCIATED WITH DEATH FROM ACUTE
DECOMPENSATED HEART FATLURE ......c.ociiiiiiieieiecee ettt ae e ne s s veesse e esaessnens 35
M.V.Gorev, Sh.G.Nardaia, S.V.Petelko, O.V.Makarycheva,

N.A.Gaidukova, O.A.Sergeeva, F.G.Rzaev

BAROREFLEX ACTIVITY CHANGE AFTER PULMONARY VEIN ISOLATION

IN PATIENTS WITH ATRIAL FIBRILLATION ....oooiiiiiiiiiieiesie ettt ettt ve e sae e ene s sveese s esseennens 44
D.V.Pevzner, Y.A.Omarov, I.A.Merkulova, I.S.Yavelov, A.L.Komarov, V.I.Ganyukov

DEVICE-RELATED THROMBUS AFTER LEFT ATRIAL APPENDAGE OCCLUSION

IN PATIENTS WITH ATRIAL FIBRILLATION: A PROSPECTIVE FOLLOW-UP.......ccccooviviiiiiiiiieiecieien, 51
E.D.Strebkova, A.Sh.Revishvili, E.S.Malishenko, E.A.Artyukhina, V.A.Popoyv,

M.A.Novikov, E.V.Yalova, K.E.Bondurko, G.G.Karmazanovsky, M.Kadirova

LONG-TERM OUTCOMES OF THORACOSCOPIC ABLATION FOR ATRIAL

FIBRILLATION ... ..oiottitietteit ettt ettt ettt ettt ettt et ete et e e st e sbeeseesbeesaesasesseassesseessesseessesseessesseessesseenseeseensesssessesssessenssans 59

CASE REPORS

D.F.Ardus, T.M.Uskach, O.V.Sapelnikov, R.S.Akchurin

EXTENDED CATHETER ABLATION WITH MINIMAL FLUOROSCOPY IN A PATIENT

WITH ATRIAL FIBRILLATION AND ATRIAL FLUTTER AND HEART FAILURE........cc.coooviiiiiiiiieecie, 70
D.A.Davydov, 1. A.Makarov, A.A.Morozov, T.A.Makarova, L.B.Mitrofanova

CLINICAL CASE OF NEONATAL LUPUS WITH CARTILAGINOUS METAPLASIA,

FIBROSIS AND CALCIFICATION OF THE ATRIOVENTRICULAR NODE ZONE .....c.ccooviiiiiiiieieeiieeiee, 1
0.A. Kofeynikova, D.Yu.Alekseeva, S.G.Fetisova, E.V.Yakovleva,

O.L.Peregudina, T.L.Vershinina, A.A.Kostareva, E.S.Vasichkina

CLINICAL CHARACTERISTICS OF THE “HOT PHASE” OF ARRHYTHMOGENIC

CARDIOMYOPATHY IN A PEDIATRIC PATIENT ..ottt eb
REVIEW

L.S.Aleksandrova, A.V.Chapurnykh

FOCAL ACTIVITY IN ATRIAL FIBRILLATION: STATE OF THE ART ....ccooiiiiinininineececeeeeeee el2

GUIDANCE FOR PRACTITIONERS

M.M.Medvedev, A.B.Parizhskiy

THE DIFFERENTIAL DIAGNOSIS OF VENTRICULAR PREMATURE BEATS

AND ABERRANT QRS COMPLEXES WITH A PICTURE OF COMPLETE

RIGHT BUNDLE BRANCH BLOCK ..ottt ettt ettt €26

IMAGES

A.V.Prokopenko, A.A.Morozov, E.A.Ivanitsky, M.M.Medvedev
CORRECTED TRANSPOSITION OF THE GREAT ARTERIES WITH COMPLETE

ATRIOVENTRICULAR BLOCK AND ACCESSORY PATHWAY ....cooiiiiiiiiiiiiiiiieseeeieeeeee e e33
OBITUARY
DMITRY FEDOROVICH EGOROV (1949-2023)......ceiiiiiiiiiiiiiiieieeiecteeet et e37

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A 5

https://doi.org/10.35336/VA-2023-2-01 https://elibrary.ru/EYWZCG

KOPOHAPHBIN CHHYC KAK AHATOMUYECKHWI OPUEHTUP [TPY IIYHKIIMU MEXIIPEJCEPJHOM
MNEPETOPOIKU
JL.IL.BotsikoB, M.B./Innenxo, U.A.MenbkoB, I.C.I1acenos, I.I' Xy0yn1aBa
Deoepanvroe zocyoapcmeennoe 0100)cenHnoe 60eHHOe 00pazosamebHoe yupercoeHue evicuiezo 00pazoeanus
«Boenno-meouyunckan akaoemus umenu C.M.Kupoeay Munucmepcmea 060oponwt Poccuiickoit @edepayuu,
Cankm-Ilemepoype, yn. Axademuxa Jlebedesa, o. 6

Heanb. M3yuurs cunronuio mexnpencepaHoit neperopoaku (MIIIT) u xoponapHoro cunyca (KC) y manuenToB
¢ ¢pubpwusinmeit npeacepauit (OIT), koTopeiM B TOCEAYOMEM OblIa BBIMOMHCHA KpuobaiwionHas u3ossinus (KBI)
ycTbeB J€rounslx BeH (YJIB) u onpenenuts aHaTOMUUECKUE OPUEHTUPBI A myHKIuu MITTI.

Marepuaa n MeTobl HccaenoBanus. [IpoaHann3upoBaHbl JaHHBIE MPEAONEPALIIOHHON KOMIBIOTEPHOI TOMO-
rpaduu cepaua 25 nocienoBareabHbIX nanueHToB ¢ OI1, koTopbiM B ocienyoneM obuta BeimoiHena Kb VIIB. beun
u3MepeHs! yribl, onuckiBaromue nonoxenue MIIIT u nanpasnenune KC. IIpoananu3upoBaHa B3aUMOCBSA3b MEXY MOJ0-
skennem MIIIL, nanpasnenuem KC u pazmepom JieBOro npeacepaus.

Pesyabrarnl. Cpennue 3HadeHus yrio nonokenust MIIIT n nanpasnenus KC cocrasumm 47,2+7,8° (ot 27,6 10 57,3)
u 45,7+8,1° (ot 26,7 no 59,3) coorBercrBenHo. Ha ycnoBHoM mudepbnare yacos (HarpaBieHUst (Uiaykka ITyHKIHOHHON
UIJIBI) 3TUM 3HAYEHUSM COOTBETCTBOBAJIO cieytoree Bpems: 4 4 34 muH £ 15 muH (0T 3 u 55 MuH 10 4 1 54 MuH) A7151 10JI0-
sxeHust MIIIT n 4 4 31 muH = 16 muH (o1 3 1 53 mMuH 10 4 4 58 muH) juis Harpasinenust KC. Bbuia BeIsSiBIIeHa CTaTHCTHYECKN
3Ha4YMMast Koppessiius Mexay nojokenrneM MIIIT n vanpasnennem KC (r = 0,77; p <0,001). JInHelHbIH perpeccHOHHbINA
aHaJM3 METOJIOM HaMMEHBIIHMX KBaJPaToB Iokasaj, uyto HanpasieHue KC oObscuser 60% HabnromaeMol N3MEHUYUBOCTH
nonoxennst MIIIT (1 = 0,60). MtoroBoe ypaBHeHue perpeccun jutst B3aumocsizu nonoxennst MIIIT u nanpasnenust KC
npenctasieHo B Bune: Ilonoxenune MIIIT = 12,76 + 0,75 x nanpasnenue KC. Ananu3s B3aumocsssu nonoxenus MIIIT u
pa3Mepa JIEBOTO IpeCepAns HE BBISIBHI KaKOH-n00 3HaYMMO¥ Koppersinun 1 3aBiucumocti (p=0,84). Beem 25 nanuentam,
NPUHSIBIIMM y4yacTHe B uccienoBanuu, obuia BeimoHena Kb YJIB. Ilynkuus MIIIT ¢ nepsoro pasa yaanace y 100% ma-
1eHToB. Y 24 nanueHToB (96%) noimyuunoch J0cTHYb 4 crerneHn okkio3un JIB, u ObuT oATBEpIKIIeH IBYHAIPABIICHHBIN
0ok npu npoBepke ekTpryeckoit akrusHoctH JIB. Bee nponenypst KBM YJIB 3aBeprumiich 6e3 0CIoKHEHUH.

BruiBoasl. Y nanumentoB ¢ ®I1 nanpasnenne KC moxer ObITh HanéKHBIM npenukTopoM nonoxenus MIII, uto
MOXKET HCIIONIB30BAThCS B KIMHUYECKOH npaktuke. OqHAKo, JUIsl BepUPHUKAIMH JaHHBIX M ONPECIICHNS] TEXHUUECKUX
pEeKOMEHIalMi TPH POBE/ICHUN TPAHCCENTAILHOM IMyHKIUH HEOOXO0AMMO TPOBE/ICHNE JIOTIOJHUTEIBHBIX KIIMHUYECKUX
UccaeI0BaHUM.
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CORONARY SINUS AS AN ANATOMICAL LANDMARK FOR ATRIAL TRANSSEPTAL PUNCTURE
L.P.Votyakov, M.V.Didenko, I.A.Menkov, G.S.Pasenov, G.G.Khubulava
Federal State Budgetary Military Educational Institution of Higher Education “Military Medical Academy named
after S.M. Kirov” of the Ministry of Defense of the Russian Federation, Saint-Petersburg, 6 Academik Lebedev str

Aim. The study of interatrial septum (IAS) and coronary sinus (CS) syntopia in patients with atrial fibrillation (AF),
who subsequently underwent pulmonary vein isolation with a cryoballoon and the determination of anatomical landmarks
for puncture of the IAS.

Methods. The data of preoperative computed tomography of the heart of 25 consecutive patients with AF, who sub-
sequently underwent pulmonary vein isolation with a cryoballoon, were analyzed. Angulations describing IAS orientation
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and CS direction were measured. The relationships between IAS orientation, CS direction and size of left atrium were
subsequently analyzed.

Results. The mean angulations for [AS orientation and CS direction were 47.2+7.8° (range 27.6 - 57.3) and 47.2+7.8°
(range 26.7 - 59.3) respectively. On the conventional clock face (direction of the flag of the puncture needle), these values
corresponded to the following time: 4 h 34 min+15 min (from 3 h 55 min to 4 h 55 min) for the IAS orientation and 4
h 31 min+16 min (from 3 h 53 min to 4 h 54 min) for the CS direction. Statistically significant correlation was revealed
between the IAS orientation and the CS direction (r = 0.77; p <0.001). Linear regression analysis by the least squares
method showed that the CS direction explains 60% of the observed variability in IAS orientation. The final regression
equation for the relationship between the IAS orientation and the CS direction is presented as: IAS orientation = 12.76 +
0.75 x CS direction. Analysis of the relationship between the IAS orientation and the size of the left atrium did not reveal
any significant correlation and dependence (p=0.84). All 25 patients who took part in the study underwent pulmonary vein
isolation with a cryoballoon. Puncture of the IAS from the first time was successful in 100% of patients. In 24 patients
(96%), it was possible to achieve grade 4 occlusion of the pulmonary veins, and a bidirectional block was confirmed when
checking the electrical activity of PV. All cryoballoon ablation procedures were completed without complications.

Conclusion. In patients with AF, the CS direction can be a reliable predictor of the IAS orientation, which can be
used in clinical practice. However, to verify the data and determine technical recommendations for transseptal puncture,
additional clinical studies are needed.

Key words: interatrial septum; coronary sinus; atrial fibrillation; computed tomography; cryoballoon ablation
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B coBpemMeHHOI KIMHHYECKOW MPAaKTUKE ITyHKIIUS
Mexnpencepanoil neperoponku (MIIIT) crana npakruue-
CKY PYTHHHOW MaHUMYJSIMEH, 0COOEHHO TPH BBIOJHE-
HUHU apUTMOJIOTMUYECKUX omepanuil. B 1o ke BpeMs oHa
OCTaeTCsl OJHOM U3 CaMbIX OTBETCTBEHHBIX B IPAKTHKE
HMHTEPBEHIIMOHHOTO Bpada U MOXKET COIMPOBOXKJIAThCA H0-
CTaTOYHO TSDKENBIMU OcCHokHeHUsMHU. [lo umeromumces
JTaHHBIM, BEPOATHOCTb >KU3HEYTPOXKAIOIIUX OCIOKHEHUIH
TaKUX, Kak rnepdopanys 1 TaMnoHa/ia cepAia, CoCTaBIsIeT
0,5-1,3% [1-8].

Jis GezomacHoro BbimosHeHHs myHKiuu MIITT
WHTEPBEHIIMOHHOMY Kap/MOJIOTy M apUTMOJIOTY HEoO0-
XOIMMBI JIeTaJlbHOE€ TIOHMMAaHHE W 3HAHUE AHATOMHHU
cepaua u MIIIL. [Ins MUHUMU3AIMH OCJIOXKHEHUN TPO-
LEAYpBbl MOXKET HCHOJIb30BAaThCsA MpsiMas BU3yalH3allus
MIIIT ¢ momouIbI0 YIBTPa3BYKOBBIX METOAMK, BBIMOJ-
HEHHE KOTOPBIX B psijie CIy4aeB TPyIHO odecneuuTs [9].
B 1O ke Bpemsi, pH BBINOJIHEHUH JaHHOW MaHHITYJIs-
LUU, KaK OJMH U3 aHATOMUYECKUX OPUEHTHPOB, MOXKET
HCIIONIb30BaThCsl KaTeTep B kopoHapHoMm cuHyce (KC)
[10]. J.Z.Dong et al. (2015) mpeamosaratoT, 4T0 MECTO
nyukiun MIIIT nomxHo HaxoauThest Bhimie ycThs KC,
ITOCKOJIKY OHO OOBIYHO HaXOJUTCS Ha TOM K€ YPOBHE,
YTO M HIKHSS TpaHuia jesoro npeacepaus (JIIT) Bomu-
3 TUIOCKOCTH KOJbIIa MUTpaJbHOTO KianaHa [9]. Tem He
MEHee, TOJIbKO B HECKOJIBKHUX, AOCTYMHBIX B MEXAyHa-
poaHbIX 0azax JaHHBIX, pabdoTax ObLIa M3y4YeHa B3aMMO-
cBa3b nosnoxenus MIIIT n nanpasnenus KC. Tak, H.Sun

et al. (2015) oOHapyX WM CTaTUCTUYCCKU 3HAYUMYIO
Koppensuio Mexay noioxenuem MIIIT u nanpasnenu-
eM KC (r = 0,928; P <0,01) [11]. Onnako, B 3TO# padoTe
M3YYaJIUCh TOJIBKO TMAlUEHTHI C HOPMAJIbHBIM CEpIeM
n 6e3 ubpumsinun npencepauid (OI1), a B3auMocss3b
MIIIT u KC Obiia onieHeHa TOJIBKO B aKCHAJIbHOM TJI0CKO-
ctu. B cBoro ouepenn, Y.Wang et al. (2016) paspadora-
T Y TIPEUIOKHIN METOJ| ONPEACTICHUs] MECTa MyHKIIUN
MIIII, ocHOBBIBasCH Ha aHAIU3€ MYJIBTCIIUPATBLHON KOM-
neroTepHoit Tomorpadun (MCKT) nanueHToB M TaHHBIX
peutrenockonuu [12]. Kpome Toro, B A0CTynmHON Ham
JUTEpaType Mbl HE BCTPETHIIM Pa0OT, KOTOPhIE H3yyaln
OBl B3aMMOOTHOIIICHUE ATHX aHATOMUYCCKUX CTPYKTYpP Y
MAIMEHTOB, KOTOPBIM BBIMOJIHSIIACH KpHOOAIIOHHAS U30-
msius (KBUW) yerbeB nérounsix Ben (YJIB).

Lenpto 1aHHOTO MCCIENOBaHUS ObUIO M3YYHTh CHH-
tonuto MIIIT u KC y nanentos ¢ @I, koTopsiM B ocie-
nytomieM Obina Beimonnena KbU YJIB u onpenenuts aHa-
TOMUYECKHE OPUCHTUPBI JIJISl MYHKIIUH MEXKIPEICEPIHOMN
MEPEropOIKH.

MATEPHUAJ U METOJbI
HCCIEJOBAHUA

Brutr mpoaHatM3upoBaHbI JaHHEIE ITPEIOTICPAIIHOH-
Hot MCKT cepama 25 mociieioBaTeNbHBIX TAIlEHTOB C
@I1, xoTopeiM B TocnenyromeM Obuia BeimoaHeHa KB
VJIB. MccnenoBaHue OCYyLIECTBISJIOCH HA KOMIIbIOTEP-
HoM Tomorpade (General Electric Revolution CT, CIIA),
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

MO3BOJIIOIIEM 32 OJIMH 00OPOT PEHTICHOBCKOW TPYOKH
BBITIOJTHUTH HMCCJICIOBAHUE BCErO CEpIIa, MOJTY4YHB Of-
HoMoMeHTHO 512 cpe3oB. DKI-CHHXpOHU3UPOBAHHOE
CKaHUPOBAHUE Cep/Ila BBIMOJIHSIOCH [TOCIIC BHYTPHBCH-
HOTO GOTIOCHOTO BBEJICHHS KOHTPAacTHOro BemiecTsa (Mo-
npomun 370-100 mit) ¢ modydeHHEM aKCHAJIBHBIX CPE30B
tonuuHo# 0,6 MM. HecMoTpst Ha IMpOKUE BO3MOKHOCTHU
MOJTyYCHUS KaueCTBEHHBIX H300paKCHUI cep/la y maiu-
enToB ¢ OII Ha maHHOM TOMOTpade, sl MUHUMU3AINH
BO3MOXKHBIX apTe(aKTOB CTapaluCh MPUICPKUBATHCS
1IeJIEBOM YacTOThl CEPJCYHBIX COKpAIllEHW MeHee 65
yIapoB B MUHYTY C MOMOIIBIO MPUMEHEHHS OeTa-0JioKa-
TopoB. B 88% ciyuaeB uccieqoBaHue BBIMONHSIOCH Ha
CHHYCOBOM PHUTME.

| -y g

Puc. 1. Ilonoscenue kamemepa 6 KOPOHAPHOM CUHYCE
U UHMPOOBIOCEPA C U0 RPU RYHKUUU MedCnpeocepo-
HOWl nepezopooku. Kénmaa cmpenka ykasviéaem HaA UH-
mpoosvtocep ¢ uznoii bpokenopoy, zenénaa cmpenka - na
Kamemep, 3a8e0éHHbLIL 8 KOpOHAPHbLIL cunyc. CHUMOK
noKa3zvigaem, Ymo HANPAgIeHue u2ibl 0N NYHKYUU
MedHCnpeoceponoil nepezopooKu npaKmuiecKu napai-
J1eIbHO HANPAGIEHUIO Kamemepa, KOmopslil HaxXo0umcs
6 KOpOHAPHOM CUHYCe.

. "

Puc. 2. Memoouka uzmepenus yenoe o (a) u ff (6). Oovacnenusn 6
mexcme. IIpumeuanue: MIIII - mexcnpedceponasn nepezopooxa;
KC - koponapuuuii cunyc; JIII - nesoe npedcepoue; JIK - negutii
acenryoouex; I1II - npagoe npeocepoue; 1K - npagwtit scenyoouex;

HIIB - nuscnusasn nonas éena.

W3BectHO, uto mpu myHkuuu MIIIT unTponsrocep
C UIJIOHN MOBOPAYMBAIOT TaKMM 00pPa3oM, YTOOBI €ro KOH-
YUK OKa3aJICs MPUOIM3NUTEIBHO B TIOJIOKEHHUH «4-5 4acoB»
ycinoBHOTO 1udeponara. Tak, MBI HCIONB30BAN JIMHUIO,
TOPH30HTAIBEHYIO OTHOCHTEIIBHO TUIOCKOHM JIEKH CTOJIA KOM-
MBIOTEPHOTO TOMOrpada, Kak TOYKy oTcuéra, paBHyIo 0°,
KOTOpasi COOTBETCTBOBaJIa 3 yacaM yCJIOBHOTO nudepOia-
Ta, Touka orcuéra 90° - 6 yacam u 180° - 9 yacam.

Kak ynomunanocs Beie, npu myHkiuu MIIIT kare-
Tep B KC MOXET MCIONb30BaThCsl KakK JIOTOJHUTENbHBIH
aHaromuueckuil opuentup (puc. 1). IIpu sTom Hampasie-
nue MIIIT u KC OynyT B3auMHO TEPICHIUKYJISIPHBI APYT
Jpyry. B aToii cBs3u, Ha akcuansHOM cpe3e KT ropuson-
TaJbHask IMHUS PAKTHYECKH OyIeT OTpaskaTh JIMHHIO BXOXK-
JICHUsI HWO)KHEW MOoJION BeHbI B MpaBoe npencepaue. Takum
00pa3om, HaIpaBJICHUE UIVIBI JUIS ITyHKIUH MEKIPeCcep-
HOM Neperopojiku JOJHKHO OBITH ITapajijiebHbIM HalpaBiie-
HUIO KareTepa, KOTOPbIH HaXOIUTCsl B KOPOHAPHOM CHHYCE.

Tak, ut0o0bl u3Meputh nonoxenue MIIII (yrom a),
OBLIH BBIMOJIHCHBI clieaytomue marn (puc. 2a): 1) ompe-
JISTSUICSL ¥ BBIOMpAJICS Cpe3 B aKCHAIbHOM IJIOCKOCTH, B
KOTOpOM HauboJjiee OTUETIINBO BU3YAIIN3UPOBAIIACH OBAJIb-
Hasl sIMKa; 2) TPOBOAMIIACH JIMHMS, CIIPOCIIMPOBaHHAs Ha
MIIII, yepe3 MIOCKOCTh, Pa3AEISAIONIYI0 MPABOE U JIEBOE
npeacepaus. IInockocTs ompeaensyiach Ha OCHOBaHHU
pa3Muuil TJIOTHOCTHBIX ITTOKa3aTejied KpOBU B Ipercep-
JSIX; 3) CO CTOPOHBI MPABOTO IMpPEACEPHs B MECTe pac-
TIOJIOXKEHUS! OBAJILHOM SIMKH OITyCKaJjICsl IEPIEHANKYIISP K
JIUHHUHU, COOTBETCTBYIOMICH 0° U ONMCaHHOM BBINIE; 4) Yo
0 M3MEpSUICS MEXKAY IMEepHeHIUKY/SIPOM, OMUCAHHBIM B
MyHKTE 3, ¥ JUHHUEH, MPOBEIEHHON TOPU30HTAIBHO OTHO-
CUTEIIFHO TIOCKOCTH cTosa Tomorpada (0°).

Hanpasnenue KC (yron ) onpenensiocs Clemayro-
muM obpazom (puc. 26): 1) BeIOMpascs cpe3 B aKCHaIb-
HOW TwIocKoCTH, B KoTopoM KC Hambonee OTUETIMBO BU-
3yaJM3MUpoBaJICs; 2) MPOBOIMIIACE JIMHUS, HAMOOJIEE TOUHO
cooTtBeTcTBYIOmAs JUIMHHUKY KC 1 MON0KEHUI0 3J1eKTpo-
(usnonornueckoro karerepa npu karerepuzanuu KC; 3)
yroi [ u3MepsuICs MKy JIMHHEH, 0003HAYCHHOH BHIIIIC,
W JIMHUEH, TPOBEICHHOW TOPU3OHTAIBHO OTHOCHTEIBHO
IUIOCKOCTH cTojia Tomorpada (0°).

Oco0eHHOCTH BBINOJHEHUS] MYHKIHT

MIIII u KBHU YJ/IB

ITocne aHanmu3a JaHHBIX MHOpeaonepa-
nuonHoid MCKT BbeImonHsIach  MYHKIUS
MIIIT u nocnenyromas KBU VIIB. Ilocne
karerepusanuu KC 3aBeneH qaTuuk 1js BHY-
TpucepaeuHoi sxokapauorpaduu (OxoKI).
3aTeM B BEpPXHIOIO MOIYI0 BEHY 3aBOAMIICA
MHTPOJBIOCED C HWIVIOW /ISl TpaHCCENTalb-
HOH myHKIUHU. B neBoii kocoll mpoexkuu uH-
TPOABIOCEP C UIJIOW MOBOpAYMBAJICS TAKUM
o0Opa3oM, 4TO yKazaTellb OBOPOTa Ha WIJE
OKa3bIBaJICA B MOJOXEHUHU «4-5 4acoBy yc-
noBHoro nudeponara. [Tocie Broporo «ckau-
Ka» (jump) HampaBJieHUE UTIIBI JOJDKHO CTaTh
MPAaKTHYECKH NapaulebHBIM HarpaBJICHUIO
karerepa B KC. [lazee mox peHTTeH-KOH-
TposieM U BHyTpucepaeunoit 9xoKI' Beimosn-
Hanace nmyHkuus MIIIL. HemocpeactBeHHO
nocie nyHkuuu Beogunocsk 10000 EJl rena-
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puHa. [Tocne 3TOr0 NociaeaoBaTeIbHO MPOBOAMIACH OK-
ximo3us u Kb VIIB.

CrartucTuyeckuii aHaJIm3

Bce nanHbIe nipeqcTaBieHbl Kak cpeiHee apudMeTH-
yeckoe + cranngaptHoe oTkiionenune (M=SD). Ilposepka
pacripezienieHus Oblila MPOBEAEHA C MOMOUIBI0 KPUTEPHs
Shapiro-Wilk u mocTpoeHuss KBaHTHJIBHOM AnMarpammebl.
JUis OLeHKH B3auMOCBSI3U Mexy nonoxeHuem MIIIT u
HarnpasienueM KC Obul ncnonb3oBaH KOI(GQHUIUEHT KOp-
pemsinuu [Mupcona (r). Janee ObUT POBENCH JTHHEHHBIN
PErpecCHOHHBIH aHaIN3 METOJAOM HaMMEHBUIMX KBajpa-
TOB JUISl ONPEJIeNICHNs] 3aBUCUMOCTH BEJIMYMHBI yIiia O OT
BeNMM4MHBI yria 3. YpoBeHs 3HadauMoctH p <0,05 ObL1 pu-
HAT KaK CTaTHCTHYECKH 3Ha4MMbIi. Bce nanHble aHamu-
3MPOBAIIKCH ¢ TIOMOIIbI0 porpamMmMel SPSS 26 (IBM Inc.,
Armonk, NY, USA).

HOJNYYEHHBIE PE3YJIBTATbBI

B mame nccienoBanne ObUIM BKITFOYEHBI 25 IMarieH-
TOB. XapaKTEepUCTHKU IAllHEeHTOB OTOOpa)KeHbI B TaOM. 1.
Jannbie ymioB o u P, omwceBaronmx monoxeHne MIIIT u
Hanpasienre KC cooTBEeTCTBEHHO, ITpeICTaBIICHBI B Ta0I. 2.

Bbina BBISBICHA CTAaTUCTUYECKH 3HAYMMasi B3aHMO-
cBs13b Mexy nonokeHrneM MIIIT n nanpasiennem KC (r =
0,77; p <0,001; puc. 3). 3aTeM MBI IPOBEIH JTHHEHHBIH pe-
T'PECCHOHHBIN aHaM3 METOJOM HAaMMEHBIINX KBaJpaToB
Jutst mporuosupoBanus nojoxenust MIIII B 3aBucumoctu
ot HanpasneHus: KC. bputo ycraHoBieHO, 4TO Hampasie-
e KC o0Obscuser 60% naOmrogaeMoll M3MEHYHUBOCTH
monoxxenuss MIIII (12 = 0,60). UtoroBoe ypaBHEHHE pe-
rpeccuu Juist B3auMocBsizu nosioxkenust MIIIT u nanpasne-
Hust KC moxHO npencrasuth B Buae: [lonoxenne MIIIT =
12,76 + 0,75 x manpasnenne KC.

CTouT OTMETUTH, YTO MBI HE YCTAHOBMIIM KaKOW-
160 B3auUMOCBS3H Mexay ronokeHuem MIIIT u pa3me-
pom JIIT (p=0,84). Tak, no nanasM OxoKI' 36% nammx
MaLMEeHTOB UMENH nepenne-3anauuil pasmep JIII or 30 no
40 mmM, y 40% nepenne-3aguuii pasmep JIII cocrasuin ot
41 no 46 Mm u y 24% nepeane-zagauii pazmep JIII Ha-
xonmics B mpenenax oT 47 mo 52 mm (tabm. 1). Taxoe
pacrpesiesieHHe XapaKTepu3yloTCsl BEPOSITHO TEM, 4TO
y OOJNBIIMHCTBA HCCIEAyeMbIX manueHToB (88%) Oblna
napokcu3MaibHas Taxucucronundeckas (Gopma PII, npu
KOTOpOH OOBIYHO HE MPOUCXOANUT 3HAUYNTEIHLHOTO yBEIH-
genus pasmeposn JIIT [13].

Ipouenypa Kpuoo6AJJIOHHO U30JISILIUU YCTHEB

JIErOYHBIX BeH

Bceewm 25 nanuenram, NpuHSIBIIMM YyYacTHE B UCCIIE-
nosauu, Oputa BeimonHeHa KBU YIIB. ITyakmust MITII ¢
niepBoro pasa yaanacek y 100% manuenTos. Y 24 nanneHTos
(96%) moOMyYMIIOCh JOCTHYB 4 CTETICHH OKKITIO3HH JIETOY-
HBIX BEH, 1 OBUI IIOATBEP>K/ICH ABYHAIPABICHHBII OOK Ipn
MpoBepKe anekTpuyeckor aktuBHoctH JIB. V 1 nauuenra
(4%) He ymanoch MO3UIMOHMPOBATH KPHOOAIUIOH B IIpa-
Bble JIB m3-3a oTHOCHTENBEHOTO OOsbIToro oobema JIIT (46
MM TniepenHe-3aaui pazmep no IxoKT, oosem JIIT 142 M
o MCKT), a Taxoke Hanu4ust ipaBoii jo6aBouHoit JIB Ma-
JOT0 AuameTpa. B cBA3M ¢ 3TUM cuMTaeM HEOOXOIMMBIM
npuBecTn Oonee neransHoe onucanue KT-kapTuHbl aHa-
TomuH 1paBbIx JIB y nanHoro mamuenTa. CripaBa 101€BbIe
BETBH OTXO/MJIH OT IPEICEPIHsI CAMOCTOSATEIBLHBIMHU CTBO-
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JIaMM: HIDKHEZoJIeBast AUaMeTpoM 15 MM Ha IpOTsSKEHUU
10 MM, B TOM YHclie C CAMOCTOSITEILHOM BeHOUM S6 cer-
MEHTa TUaMeTPOM 8 MM M NMPOTHKEHHOCTBIO 14 MM, BeHa
cpenHedt nonu auamerpom 13 MM u quHOM 12 MM, BeHa
BepXHe 1oy ObLia pacnoioyKeHa KIepeau OT HUKHEH u
cpennedt auamerpoM 18 MM Ha mpoTspkeHuu 28 mm. Tem
He MeHee, y JJaHHOTO TalueHTa jesbie JIB Ol u3onupo-
BaHbI, a PKTOIMUYCCKAsi aKTUBHOCTH B IpaBbix JIB He peru-
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MonoxeHue MexnpeacepaHO Neperopoaku (a),
rpaaychbl
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200

200 300 400 500 00

HanpasneHue KopoHapHoro cuHyca (8), rpagychl

Puc. 3. /luazpamma pacceanusn 63aumoomHouIenus
nonoxncenus MIIII u nanpaenenusn KC. Jluneinwii
pezpeccuontblil AHanu3 nOKA3Aa 3HAYUMYI0 Koppens-
uuro mexcoy nonoxcenuem MIIIT u nanpasnenuem KC.
Ilynkmupnuule nunuu ompascarom 95% ooseepumens-
Hotit unmepean. Koagpgpuuuenm xoppenayuu Iupcona
r=20,77 (p <0.001). MIIII - mesxcnpeoceponas nepezo-
pooxka; KC - koponapuwlit cunyc.

Taonuuya 1.
Xapaxmepucmuka nayuenmos
Cpennnii Bozpact, M+SD 59,9+10,9
Wunexc maccel Tena, kr/m2, M+SD 30,8+4,7
W36bITOuHas Macca Tena, n (%) 8(32)
Osxupenue | crenenu, n (%) 7 (28)
Osxwupenue II crenenu, n (%) 5(20)
Osxwupenne III crenenn, n (%) 1(4)
Atepockiiepo3 aoptsl 1 KA, n (%) 18 (72)
l'unepronnueckas 6one3ns I cramum, n (%) 1(4)
Tl'unepronunueckas 6ose3ns I craguu, n (%) [ 10 (40)
I'mmepronmueckas 6omnesns Il ctagmm, n (%) | 8 (32)
OB JIK, %, M£SD 60+11,5
XCH I @K, n (%) 5(20)
XCH II @K, n (%) 10 (40)
IMocTunbapkTHEIH Kapauockiepo3, n (%) 3(12)
[Tapoxcmsmansaas @I, n (%) 22 (88)
[epcuctupyromas ®I1, n (%) 3(12)
Ilepenne-3aguuii pazmep JIII o sxokpaguorpamMmme
30-40 mm, n (%) 9 (36)
41-46 MM, n (%) 10 (40)
47-52 mm, n (%) 6 (24)

IIprmmewanne: M£SD - cpemHedt apupmeTndecKas+cTaH-
naptaoe otkinoHeHue; KA - koponapueie aprepun; OB
JIX - ¢paxums BeiOpoca neBoro xermynouka; XCH - xpo-
HHUYeCKas cepedHas HegocTatouHocTh; PIT - pubpmms-
uus npencepauit; JIII - neBoe npeacepaue.
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ctpupoBasacs. Bee npouenypst Kb VJIB 3aBepruinch
0e3 OCIIOKHEHUH.

OBCYXJIEHUE MOJYYEHHBIX
PE3YJIBbBTATOB

3HaHME KOMIUJICKCHOH aHAaTOMHM CEp/la U, B 4acT-
HOCTH, TIpeICepauii, KpailHe Ba)KHO IS O€30MacHOTO
YCIICITHOTO BBIMIOJHEHHS PA3IMYHBIX WHBA3MBHBIX DJICK-
Tpodusnonormueckux mpouenyp [14]. Tak, g ycmem-
Horo BeInonHeHus myHkunu MIIIT Bpau nosmxkeH sicCHO
noHumarb u npenacrtaBisaTh aHaromuto MIIIL. Kak yxe
YKa3bIBAJIOCH BBIIIE, JUIs ONPEICIICHNS HAIIPABICHUS UIIIbI
quts myHkiua MITTT MoxxeT ObITh UCTIONB30BaH TaKoi OpH-
entup, kak karerep B KC. Ongrako, HEOOXOAMMO MOIIEp-
KHYTb, 9TO B JIOCTYITHOH JHTeparype JIUIIb HEMHOTHMHU
OpLTa m3ydeHa B3anMocBs3b Mexxry MIIIT u KC [11, 12]. B
Hamel pabore ObIIO BIIEPBbIE N3YUEHO B3aMMOOTHOIICHHE
9THX aHATOMUYECKNX CTPYKTYp Y MAIMEHTOB, KOTOPBIM B
nocinenytomem BoinonHsuiack Kb VJIB. B Hamem uccie-
JOBaHUM cpeqHmii yron nonoxenus MIIIT (yron a) cocra-
Bun 47,2+7,8°. Ha ycnoBHOM mmepOiaTe 4acoB 3TOMY
3HAYEHHUIO COOTBETCTBOBAJIO clieayrowee Bpems: 4 u 34
MuUH * 15 MuH. [Tony4yeHHblE TaHHBIE COOTBETCTBYIOT KJIH-
HUYECKOW IpakTUKe, B KoTopoi npu nyHkuuu MIII un-
TPOIBIOCED C UIVION TOBOPAYMBAETCSI TAKUM 00pa3oM, 4To
yKa3aTrelab MOBOPOTA OKa3aJCsl NPUOIN3UTENBHO B IOJO-
xeHnu «4-5 gacosy [14, 15]. Oxraxo, HaOMOMaTaCh Bapu-
abenpHOCTH TonokeHnst MIIIT ot 27,6° no 57,3° (ot 3 4a-
coB 55 MUHYT 110 4 4acoB 54 MUHYT COIVIACHO YCIIOBHOMY
nugepbmary gacoB). Takas BapuaOeNbHOCTH MOJIOKEHUS
MIIIT He Obu1a HEOXKMUTaHHOW. Tak, B padote E.A.Fender et
al. (2014) [17], cpemnnit yron MIIII coctaBmin 60,6+10,6°,
¢ pazbpocom ot 29,5° mo 88,7°. B uccnemoBanuu H.Sun
et al. (2015) [11], npuBOOATCS ClIeAYIOMINE PE3YITBTATHI:
cpennuit yron MIIII coctaBun 36,8+7,3° ¢ MUHUMAaJIbHBIM
3HagenreM B 19,1° u makcumanbHeIM B 53°. Ctout oTMe-
TUTb, YTO B IOCJIEIHEE HCCIECIOBAHWE OBLIM BKIIOYEHBI
TIAIIECHTHI 0€3 KaKOW-IN00 CepIeTHO-COCYAUCTON TTaToI0-
THH, 9YTO MOIJIO CKa3aThCs Ha KOHEUHBIX pe3ysbrarax. B to
JKe BpeMsI METO, TpeiokeHHbIH Y. Wang et al (2016) [12]
JUIsL OIpeNesIeHnsl OoNTUMalbHOro Mecra nmyHkiuu MIIIT
IO/ PEHTTEHOCKOITMUYECKHM KOHTPOJIEM, MCHOJIB3YeT Kak
TOYKy OTcuéTa MecTo OnypKanuu cpeaHeii BeHbl cepana
B KC. CormacHo aBTOpam, Hamboiee IMOIXOIsIas TOYKa
JUTA TyHKIAXA Haxoawmnach B cepeaune MIIIL, B e€ Hanbo-
jee mupokoll vactu. M3menunBocTh nonoxenus MIIIL,
HaOmoaeMasi B HalleM M JPYTHX HCCIEOBaHUSX, MOJ-
YEPKUBACT BAKHOCTH TOYHOTO OTPEIEIICHUS TOJIOKCHHUS
MIIII Bo BpeMsI BHITIOTHEHUSI MHBAa3UBHBIX dJICKTPO(PH3HO-
nornueckux mnpouexyp. CiienoBaTenbHO, YCTaHOBICHHE

Tabnuua 2.
Pezynomamut uzmepenuii, nonyuennsie ¢ nomouipto MCKT, M=SD

B3aUMOCBs3U Mexay nonokenneM MIIIT u Takum ana-
TOMHYECKHM OPHEHTHPOM, Kak HarpasieHue KC, moxer
MMETh HEOLIEHMMOE 3Ha4YEeHHUE B MPAKTHKE HHTEPBEHIHOH-
HBIX Kap/IMOJIOTrOB ¥ aPUTMOJIOTOB.

B naHHOM wWcCCiIe0BaHMM MBI OOHAPYKHIIM CyIIe-
CTBEHHYIO JINHEHHYIO 3aBUCHMOCTb MEXIY IMOJIOKEHHEM
MIIIT u nanpasnenuem KC y nanuentos ¢ @II, koTopsiM
oputa 3aruanupoBana KBU YJIB. Hecmotps Ha mupo-
KO€ pacHpoCTpaHEHHE HCCIeNOBaHUN cepana ¢ MOMO-
IIbI0 KOMITBIOTEPHOH ToMoTrpaduu, JINIIb B HEMHOTOYHUC-
JICHHBIX MCCJIEJ0BaHMSAX u3ydaeTcs monoxenue MIIII.
YeToHYMBBINA XapakTep B3aUMOCBSI3U B IIUPOKOM JHara-
30He, Ipu ToM, 4To HanpasieHue KC o0bsicusier 60% Ba-
puadenpHOCTH onoxenus MIIIT (12 = 0,60), npenmomnara-
€T, 4TO ATa B3aUMOCBSI3b MOXKET UMETh IIPOTHOCTHYECKYIO
LEHHOCTB JUIS KIIMHUIIMCTOB BO BPEMSI HHTEPBEHIIMOHHBIX
mporenyp. ITo B3aUMOOTHOIIICHUE MOKET OBITh O0OBsCHE-
HO aHAaTOMHYECKOH CBS3bI0 MEXKIY ITUMH CTPYKTypamH,
Tak kak yctbe KC pacnonoxkeHo B HuxHeit yactu MIIII,
U, CJIEI0BATEIbHO, 0XKHUIACTCS, YTO OHO OyAeT BpaIiaThes
BMECTE C MEXIpeacepaHoi neperopoakoi [13, 18]. On-
HaKo, MOCTPOCHHAsI MOJIENb PErPECCUOHHON MPSIMON He
rapaHTUpyeT JIMHEWHOW 3aBUCHMOCTH MEXIY MOJIOXKe-
nuem MIIIT u nanpasnenueMm KC 3a mpenenamu Hamero
JIMara3oHa JIaHHbIX.

VY mamueHToB ¢ oueBUAHBIM BparieHueM MIIIT mmun
Ype3BblYAHO MalbIM WK OonbimM yriom mexay MITIT n
TOPU30HTAJIFHOM JIMHUEH B aKCHAJIbHOHM IIOCKOCTH MOTYT
BO3HHUKHYTh TpyAHocTH B Busyamuszaimu MIIIL. Crnenosa-
TENBHO, B3aUMOCBS3b MeX Iy nonokenueM MIIIT u Hanpas-
nerrem KC, HaOmronaemast B HallleM HCCIEI0BAHNIH, MOYKET
MMETh HEOIIEHNMOE 3HaUCHHE JUIsi 00eCIIeYeHUsI OPUEHTHPA,
TMO3BOJISIFOIIETO CKOppeKTHpoBath yroi npoekipu MIIIL. bo-
Jiee Toro, pa3padoran anroputm myHkimy MITIT mox dutroo-
POCKOIUYECKMM KOHTpoJieM Oe3 upecruiieBoaHoil IxoKT,
B KOTOpPOM ONMparoTcs Ha nojoxkenue karerepa B KC [10].
Jlnst mopTBeprKAeHMsT 0€3011aCHOCTH JITAHHOTO METo/1a 1 OBbUIO
pelIeHO MPOBECTH JaHHOE HccienoBaHue. TakuM oOpasoM,
B pyKax CIEHHUAINCTOB C OOJNBIIMM ONBITOM paboThl U B
KPYITHBIX MPO(QMIIBHBIX HEHTPaX BO3MOKHO OCYIIECTBIICHHE
nyHkimu MIII, OCHOBBIBasICh TOJNBKO Ha JTAHHBIX (PITHOOPO-
ckonuu ¥ nojiokenuu karerepa B KC. Ho, koHeuHo, TpeOyer-
csl JanibHelIIee n3ydeHue JaHHOM POoOIIeMBbl.

Orpanuyenusi uccjie0BaHus

B namre nccnenoBanye OblIM BKITFOYEHBI 25 MalyeH-
TOB, YTO SIBJISIETCSI HEOOJNBION BhIOOpKOW. TaKkke nu3aiiH
UCCIeI0BaHus ObUT PETPOCIIEKTHBHBIM U UCCIIE0BAHUE HE
SIBISTIOCH MYJIBTH-IIEHTPOBBIM. ClieyeT cka3arb, YTO MBI
WCCIIEeIOBANIM XapaKTep B3auMOcBs3u mnonoxkenus MIIIT
n HanpasieHuss KC Tonbko B aKkCHaJbHOM IUIOCKOCTH.
JanbHeiue uccieqoBaHus, HalpaBlICHHBIC
Ha usyuenne MIIIT u KC B apyrux mnocko-
CTSIX, HallpIMep, KOPOHAPHOM, MOTYT BBISIBUTD

[Ipumeuanue: MIIII - mexnpencepanas neperopoaka; KC - xoponap-
Hblil cunyc; MCKT - mynsrucnupanbHasi KOMIBIOTEpHAsE TOMOTpadus;

* - 110 yclioBHOMY «1udepOiary 4acoBy.

Mapamerp 3navenue | M3amMeHYMBOCTH Bpems* TpPEeXMEpPHBIC B3aUMOCBSI3H MEXIy JIAaHHBIMHU
(Tpamycer) (Tpamycer) (gac: MuHyTa) | CTPYKTYpamH.

[Monoxenue MIIII (o) | 47,2+7,8 27,6-57,3 4:34+0:15 3AKJIIOUYEHUE

Hampasnenune KC (B) | 45,7+8,1 26,7-59,3 4:31+0:16 V nammentos ¢ dubpmumImHeH Tpes-

cepauii HampaBlieHHE KOPOHApHOTO CHHYCa
MOXET OBITh HaJI&KHBIM ITPEIUKTOPOM I10JI0-
KEHNSI MEKIPEACEPIHON NMEePeropoaKH, 4To
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MOXKET UMETh KIIMHUYCCKYIO 3HAYUMOCTDb JJIs SHGKTpO(i)I/I-
3UOJIOTUYCCKUX NpOoUeayp. Baxuno OTMCTUTD, UTO 3HAHUC
AHATOMHUH KOPOHApHOIo0 CHMHYCa MO3BOJACT MUHUMU3U-
poBaThb YUCIO OCJIO)KHEHUH IMpU MYHKIUU MEKIIpeaAcepa-

ORIGINAL ARTICLES

HO¥ meperoponku. OaHAKO, s BepuUKAIMK TaHHBIX H
omnpeneNeHus] TEXHUYECKUX PEKOMEHJAINI MpHu MpoBe-
JICHUU TPAHCCENTALHON MyHKIUU HEOOXOTUMO MpPOBE-
JICHHE JOMOJIHUTECIBHBIX KIMHUYECKUX UCCIICIOBAHMUIM.
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CPABHUTEJIbHBIN AHAJIN3 OTHAJIEHHBIX PE3YJIBTATOB TOPAKOCKOITMYECKOM
U KATETEPHOM ABJIALIMU C UCITOJIb30BAHMEM MH/IEKCA ABJIALIUU V TTAIIMEHTOB
C HEITAPOKCU3MAJIbHBIMU ®OPMAMMU OUBPUJIJISALIMU TTPEJICEPINI
N.A.TaiimacoBa, E.A.ApTioxuna, A.Ill.PeBumBuiIn
DI'BY «Hayuonanvnuliit MeOUYUHCKUIL UCCe008amenbckuil yenmp xupypeuu um. A.B. Buwneeckozo»
Munszopasa Poccuu, Mockea, bonvuwasa Cepnyxoeckas yn., 0. 27.

Hean. [IpoBecTr cpaBHUTENBHYIO OLIEHKY OTAAJICHHBIX pe3yJbTaroB Topakockonuueckoi (TA) u karerepHoii adia-
uun (KA) ¢ ucrionbp3oBaHneM MHJEKCA abNalyy y MAlMEeHTOB C HEMApOKCU3MaIbHBIMU (hopMaMu (pUOPHILIALMU TIPE-
cepawuii (PIT).

Marepuan u MeToAbI UccieaoBaHusl. B nccienoBanue BKIIIOYEHO 78 manueHToB (56 MyK4YUH), ¢ IEPCUCTUPYIO-
el (32 manyenTa) U JUIMTeNbHO-TIepcucTupyomei (46 nauuenton) Gopmamu OII, cpenusist ppakuus BeIOpoca JeBOro
xkenynouka coctasuia 60,0+5,56%. BeInonHeH cpaBHUTENBHBIN aHAJIN3 OTAAJICHHBIX pe3yasraTtoB KA ¢ ncnonb3oBaHu-
eM MHJekca abnanuu - rpynmna Ne 1 (36 maumentoB) n TA ¢ ammyTanueil yika JieBoro npexacepaus - rpymma Ne 2 (42
MalyeHTa).

Pesyabrarbl. DddexruBHocts KA cocraBuna 57,14%, TA - 67,5% mnpu 12-MecsidHOM CpOKE HAOIIOICHHUS
(p=0,128). CratucTHyecKky 3HAYMMBIX PazIMYui B OE30IaCHOCTH TaKKe BbIsBIeHO He Obu1o (p=0,55). B rpynme Ne 1
B CTPYKTYypE MOCJeonepauuoHHbIX Taxukapauid peunauB OI1 cocrasun 93,3% (n=14) cinyuaes, B rpynmne Ne 2 - B 50%
(n=8) ciryuaeB. Arunnunoe Tpeneranue npencepauii (TII) passuiock y 6,6% (n=1) nmanuenTos B rpymnne Nel, a B rpyme
Ne2 y 31,5% (n=5) nauuenros. Tunuunoe TII 66110 3adukcupoBano Tosbko B rpymme Ne2 B 18,75% (n=3) ciryuaes. [Ipn
cpaBHUTeNbHOM aHanuse peruauBos PII BriABIeHO, uTo B rpynne KA nocroBepHO waie Bo3HUKaOT peruauBel OIT
yepes 6 Mecsues HaOmonenus (p=0,04).

BriBoasbl. KaterepHast 1 Topakockonueckas abnamus conocTaBUMbI o 00miei apdekTHBHOCTH 1 O€30M1acHOCTH,
OJIHAKO TOpaKoCKoIMueckas abnamus odecnednBaet 0ombiyto ceodoay ot @I1 Ha 6 Mecsi HabMOIEHHMS.

Kuiarouessble ciioBa: (1)I/I6pI/IJ'JJ'IHIII/IH npez[cepﬂm‘/i; TOPAKOCKONMNYECCKast a6nau1/m; KareTepHas a6nau1/1;1; HNHICKC aGﬂaHI/II/I
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COMPARATIVE ANALYSIS OF LONG-TERM OUTCOMES OF THORACOSCOPIC AND ABLATION
INDEX-GUIDED CATHETER ABLATION IN PATIENTS WITH NON-PAROXYSMAL ATRIAL FIBRILLATION
I.A.Taymasova, E.A.Artyukhina, A.Sh.Revishvili
A.V. Vishnevskiy National Medical Research Center of Surgery, Russia, Moscow, 27 Bolshaya Serpukhovskaya str.

Aim. To conduct a comparative assessment of the long-term results of thoracoscopic and catheter ablation using the
ablation index in patients with non-paroxysmal atrial fibrillation (AF).

Methods. A comparative analysis of the long-term results of catheter ablation using the ablation index - group Ne 1
(36 patients) and thoracoscopic ablation with the left atrial appendage exclusion - group Ne 2 (42 patients) was performed.

Results. The effectiveness of catheter ablation was 57.14%, thoracoscopic ablation - 67.5% at 12-month follow-
up (p=0,128). There were also no statistically significant differences in safety (p=0.55). Analyzing the structure of
postprocedural atrial tachycardias in group Nel was demonstrated that AF recurrence was in 93.3%, in group Ne2 - in 50%.
Atypical atrial flutter was documented in 6.6% of cases in group Nel and in 31.5% - in group Ne2. Typical atrial flutter was
documented only in group Ne2 (18.75% (3)). However, AF recurrence was more common in the catheter ablation group
after 6 months of follow-up (p=0.04).

Conclusion. Catheter and thoracoscopic ablation are comparable in terms of overall efficacy and safety, however,
thoracoscopic ablation provides greater freedom from AF in a 6 month.
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Oudpmsuus npeacepauit (PII) sBnsercs Han-
0oJjiee pacHpOCTPAHCHHOW AapUTMHEH CpeIu Hacele-

Hud [1]. JlaHHBIN BUA HapyLIEHUs pUTMa

Tabnuua 1.
CCPALA "ACCOUMMPOBAH €O CHIDKCHHBIM gy oegan xapakmepucmuka nayuenmog, M+SD
Ka4eCTBOM YXH3HH, TOBBILICHHBIM PHCKOM
pa3BUTHUS CEPAECUHOM HENOCTAaTOYHOCTH, | [TokasaTeib I'pynma Nel | I'pymma Ne 2 p
UIIEMHYECKOTO MHCYJIbTa U cMepTH [2]. KomiuecTso, n 36 42 _
Pa3zpaborannas J.Cox B 1987 roay ome-
pattust «JIaGUPHHTY H e MOTH(HKAIMH Bo3pacr, ner 55,8+13,02 | 57,36+7,64 | 0,63
CTaJli OCHOBHBIM METOJOM XHUpPYypruyec- o, Myskckoi, % (n) 61% (22) | 80,9% (34) | 0,123
koro jeuenus OII, obecneunmsas 95% | Ilepcuctupyromas ®II, % 444 38 0,2
cBOGOLy OT apuTMMH. OJHAKO MHBASHB- | 11y, pocT anamHe3a, e, 71224 | 71231 | 024
HOCTbh BMEILIATENbCTBA OCTaBallach Orpa- S
HUYHMBAIOIUM (PAKTOPOM B IPUMEHEHHH JmarenbHo nepeuctupyromtas OI1, %o 25,6 62 0,22
JIAHHOTO BMEIIATEIbCTBA y TALMEHTOB JlmuTenpbHOCTh aHAaMHe3a, MEC. 19,75+4,09 22,9+6,4 0,101
¢ «u3onupoBanHoi» OII [3]. V nannoit | Ilepenne-samuuii pasmep JIII, mm | 54,68+7,34 | 53,02+8,98 | 0,38
TPYHIIR! HALMCHTOB UIMPOKO MCHONL3Y~ | Ogpem JITT, M 161,8+28,9 | 170,6+39,8 | 0,09
TOTCA PAsIITTHbIC BAPHATL KaTeTeP N I eke o6bema JITL, M/ve 71,7420,6 | 76,9+17.8 | 0,08
um3oJsuu Jierounsix BeH (JIB), addek- i 2 2 2 2 d
THBHOCTh KOTOpHIX pocturaer 80-83% | PBJIK, % 61,14+7,17 | 60,64£6,65 | 0,74
npu mapokcusmansHoi Qopme OII [4]. [ KJIO JIK, mn 129,0+£20,1 | 131,5£23,6 | 0,61
Opnnako BCieACTBUE yCyryOneHus naro- | gco TIK, Mt 54,8+10,7 | 56,21+12,2 | 0,59
FeHETUYECKUX MEXaHU3MOB MNaIMeHTaM KIP JDK, vt 50,0439 | 54.6:7.17 | 047
¢ nepcucrupytomumu popmamu OII He-
oGxomumbl  MHOrokparneie karerepueie | KCP JDK, My 32,9244,71 | 36,83+6,44 | 0,33

HOBBIE PACHIMPEHHBIE MPOTOKOIBI KATETEPHOIO JICUCHUS
MAlMEeHTOB C HellapoKcu3MalbHbIMu Gopmamu DI1.

BMEMIATENIbCTBA C IEIbI0 MOJIEPHKAHUS
CTAaOMIILHOTO CUHYCOBOTO puTMa [S].
Jlyist ynmydiieHus: pe3yJibTaToB HHTEP-
BEHLIMOHHOTO JieueHust DI B KIMHUUECKYIO
MPAKTUKy BHEJPEH METOJ MHHUMAIBHO
MHBa3UBHOW SMUKApJIUAIBHONW TOPAKOCKO-
nuveckoit abnanuu JIB u 3agHel CTEHKH
nesoro npencepaust (JIII) [6]. Ognako mo
JAHHBIM PpAJla CUCTEMATHMYECKUX aHalu-
30B 3(PPEKTHBHOCTh TOPAKOCKOITUYECKOU
a0Januu y MalMeHTOB ¢ ePCUCTUPYIOIICH
¢dopmoii cocrasisier 68-80%, a ¢ IIUTENb-
HO nepcuctupyromuei - 25-72% mpu 12-me-
CSTYHOM cpoke Habmonenus [7, 8]. Mcmosnb-
30BaHUE CHUCTEM HE(IFOPOCKOINIECKOTO
AJIEKTPOAHATOMUYECKOTO  KapTUPOBAHHUS,
COBEpUICHCTBOBAHUE METOJIOB BU3yalll3a-
LMY AHATOMHYCCKUX U TEKTPOYU3UOTIOTH-
YEeCKHX 0COOEHHOCTEI MUOKap/a mpejcep-
JTAH, TTOSIBIICHHE a0JIAIMOHHBIX 3JICKTPOJIOB
C JIaTYMKOM JIaBJICHUSI U PACUETOM HHJIEKCa
abnarmu (MA) no3Bossitor pazpabarbiBaTh

[Mpumeuanue: 3nech u panee OII - pudbpmwstms npencepauit; JIIT - neBoe
npencepme; OB - ppakiwst Beiopoca; JIK - nessrit sxenmymnouek; KJ1O - koreuHo-
nuactommueckuii 00beM; KCO - koHeuHO-cHcTONnueckuit oobem; KJIP -
KOHE4HO-uactonuueckuil pasmep; KCP - koHeUHO-CHCTONMYECKUI pa3Mep.

Nesbie 1B MNpaseie NB

Nesbie N1B

MNpaeeie /1B

Puc. 1. Anamomuueckas pekoncmpykyus j1e6ozo npeocepous (JII1),
3a0uan npamasn npoexkyus (a). Touxamu ommeuenvt paououacmomnole
(PY) annnuxayuu: Kpacuvim - P4 annauxkayuu ¢ 0ocmuiicenuem no-
kazamensn unoexca aonauyuu 460, o1e0n0-po3oevim - 360. Boinonnenwt
AHMPATLHAA U30TIAYUA NPABBIX U J1€6bIX 1€204HbIX 6eH (JIB) , nunusn
no kpviwe JII1, nunua no 3aoueit cmenke JII1. Bonvmasxrcnan kapma
JIII nocne evinonnenusn P4 aonayuu, 3a0nasn npamas npoexyus (6).
Ommeuaemcsa uzonayus JIB u 3aoneit cmenxu JIII.
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Llenplo JaHHOTO MCCIENOBAaHMS SABIACTCS CPaBHU-
TeNbHAsl OLIEHKA OTJAJICHHBIX PE3YJbTaTOB TOPAKOCKOIIH-
YecKoW M KaTeTepHOH abmanuu ¢ ucrnoib3oBanueM A y
TMAIMEHTOB C HemapoKcH3MalbHbIMU popmamu DIT.

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

B wumcciaenoBanme ObBIIO BKIOYEHO 78 IMAllMEHTOB
C MEPCUCTUPYIOUIEH U MIUTEIbHO-IEPCUCTUPYIOLIEH
¢dopmamu OI1 Ge3 KiIamaHHBIX TTOPOKOB CEpIIA, HIIIE-
MHUYECKOH OOJIE3HM ceplilia U MPeJIIeCTBYIONINX BMeIIa-
TeNbeTB 1o nosony OII.

Kpurepusimu BKIIOYEHHS HAMEHTOB B HCCIIENOBa-
HUE SIBJISUINCH:
* BO3pacT crapuie 18 ner;
* Hemapokcm3ManbHas Gopma DII (amuTenpHOCTH OONEe
7 cyTOK);
» cumnromHoe nposieienue OI1 (EHRA score > 2);
* (pakmust BEIOpoca JIeBOro xemynouka >40%;
* OTCYTCTBHE ITPOTUBOIOKA3aHUN K XUPYPTHUECKOMY JIe-
yennro DII;
* MOANHCAaHHOEC HWH()OPMHUPOBAHHOE IOOPOBOIBHOE CO-
I71acue Ha yJacTHE B MCCIICIOBAHHH.

Kpurepusimu HEBKITIOUEHHS MAIIMEHTOB M3 HCCIIEN0-
BaHMS SIBIISUTUCH:
* BpOXJIEHHBIE TUOO0 MPHOOPETEHHBIC TIOPOKU CEPALIa;
* TPOTHBOIIOKA3aHMs K IPUEMY aHTHKOATYJISTHTHOM TEpariy;
* Tpomb603 ymka JII1, HecMOTps Ha TOTOOpaHHYIO aHTH-
KOAryJISIHTHYIO Teparuio;
* 1epeOpoBaCKyISIPHBIC COOBITHS, IIPOU3OIICAIINE MCHEES
4yeM 3a 6 MECSIIEB /10 BKIIIOUCHUS B MCCIIEAOBAHUE;
* MPEAIIECTBYIONINE OTEpAUH Ha OTKPBITOM CepAle, B
TOM uucie 1o nosoxy PII;
* MpEIIECTBYIONINE KaTeTepHbIE BMEIIATEILCTBA MO I10-
Boxy @II;
* upIIeMHuYeckas 0OJIE3Hb cep/la B aHaMHE3E;
* XpOHHYECKHE 3a00JICBaHUS B CTAIIH O0OCTPCHHUS;
* aktuBHasd (paza HHPEKIIMOHHOTO MpoIIecca.

ITauneHTsl HAaXOAWIIMCh HA PUTMYpEKAOLIEH Tepa-
U OeTa-0J0KaTopaMu 10 BMeIIaTrenbcTBa. Bee mammeH-
THI OBUIH pa3leNeHsl Ha 2 Tpynnsl. B rpymmy Ne 1 6pumn
BKJIFOUEHBI AMEHTBI NIOCIIE KATETEPHON PalnoyacTOTHOM
abmanmu (PYA) ¢ uctionszoBannem MA, B rpymmy Ne 2 -

13

MalMEHTHI TIOCJIEe TOPAKOCKOIINYECKOH adIaluy 1 aMIryTa-
nun yuika JIIT. Cpegnuit Bo3pacT nanueHToB B rpymme Ne
1 cocraBun 55,8+13,02 ner, B rpymnme Ne 2 - 57,36 + 7,64
net. CpenHuii HHACKC Macchl Tena B rpymnme Ne 1 coctaBun
30,36+4,44 ner, B rpymme Ne 2 - 29,9+3,27 net. CoriacHo
JIAaHHBIM MYJIBTUCIIMPAJIBHOW KOMITBIOTEPHOH TOMOTpa-
¢um ¢ kouTpacTupoBanueM B rpymme Ne 1 cpenauii 00bem
JIIT coctaBun 161,8+28,9 M, B rpynme Ne 2 - 170,6+£39,8
M1, cpenauil uHjaeke oobema JIIT B rpynme Ne 1 cocraBui
71,74£20,6 mi/m?, B rpymme Ne 2 - 76,9+£17,8 mu/m? (Tadm.
1). Ormevatorcst pasnuuust B 00beMHbIX nokazaresix JIIT,
OJIHAaKO OHM CTaTHCTHYECKH HE3HAUMMBI.

Bce maumeHTtsl 10 onepanuy TONy4ald pUTMype-
JKAOLIYI0 ¥ aHTHKOATYJISIHTHYIO Tepanuio. B pamkax mpe-
JIOTIEPAIIMOHHOM TOJIrOTOBKH MAaIlMEHTaM OBLIM BBIITOJ-
HEHBI CJICTYIOLINE MCCIIEIOBaHMS: dIIEKTpoKapanorpadus
(OKT), cyrounoe monutopupoBanue OKI mo Xontepy
(XM DKT'), koponapoanruorpadusi, MyJIsTHCIHpaIbHAS
kommbtoTepHast tomorpadus JIIT u JIB, axokapanorpadus,
a3o¢aroractponyaneHockonusi. C 1eNbl0 HCKIIIOUCHHMS
Tpom6Oo3a yka JIIT marpenTam BBITOMHSIIACH YPECITUIIE-
BOJIHAsI 9XOKapAnorpadus.

Texnuka karerepHoii PUA ¢puopunnsanun

npeacepauii

[lepen BMemaTenbCTBOM K MAIMEHTY IOAKIIIOYA-
Jach cucTeMa He(IIOOPOCKONNYECKOro BJIEKTPOaHaTo-
muueckoro kaprupoBanuss CARTO 3 (Biosense Webster,
USA). Jloctynom yepe3 JieByr0 MOAKIIOUMYHYIO BEHY B
KOPOHAPHBIH CHHYC TO3UIMOHUPOBAJICS JECATHUITONIOC-
HBIM IMarHOCTUYECKUi aneKkTpo. JJocTynoM uepes ieByto
OeApeHHYI0 BEHY B MPaBBIH JKEIYJ0YEK IO3UIIMOHUPO-
BAJICS ANIEKTPOJL ISl BPEMEHHON KapHOCTUMYJISIIIMU TTPU
Opanukapnuu. ITocne karerepuzanuu npaBoil GeapeHHON
BEHBl MPOM3BOJMJIACH TPAHCCENTANbHAS ITyHKLUS TOJ
(hITI0OPOCKONMYECKUM KOHTPOJIEM C TMOCIIEAYIONMM BBE-
neHreM remapuHa u3 pacyera 100 En/kr, oneHkoi akTu-
BUPOBAaHHOTO BPEMEHU CBEPTBHIBAHMS M MOAJCPIKAHMS
JTAHHOTO TOKaszaresisi B peepeHCHBIX 3HaUCHMsIX Oojee
300 cexynn. Hanee B momocts JIII mo3uiuoHpoBaInch
MHOTOITOFOCHBIN IIUPKYJSIPHBIN THarHOCTHYECKUN dJIeK-
tpox Lasso (Biosense Webster, USA) u opomaemslii abina-
uoHHBIH Anektpox Thermocool Smarttouch (Biosense
Webster, USA) ¢ naTtuukoM JaBieHUs] C TOCIEAYyIOLIeH

COMBUC T M E
3e

Puc. 2. Boinonnenue ynukapouaivbHou adnayuu 1eevlx 1e204Hblx et (a), éepxneil aunuu «boxy (6), nusicnei nu-
Huu «box» (8). amnymanus ywKa 16020 npeocepous ¢ NOMouibio IHoocmennepa (2). Cxemamuunoe uzoopasicenue
onepayuu (0). I pagpuuecxoe uzoopasricenue nadenus umnedanca mxKanu 6o epems aonayuu (e). Cxemamuueckoe

u306paafceuue CHUJICCHUA npoeodwnocmu mKanu (ch).

BECTHHUK APUTMOJIOTUH, Ne 2 (112), 2023



14

aHaroMuueckor pekoncrpykiueit JIIT ¢ moctpoeHueM Ou-
TOJISIPHOM BOJIbTaXKHOHM KapTel Ha putme PII. Pedepenc-
HBIC 3HAYEHMS JJ1s1 OUITOJISIPHOM BOJIBTXKHOW KapThl ObLIN
3amansl B npenenax 0,1 u 0,3 mMB. Ilepen BeimonaHeHuem
BO3ACHUCTBUI B MUILEBOJ NMO3ULIHUOHUPOBAICS MUIIEBOJ-
HBIH TEMIIEpaTypHBIH AATYUK M0J (HIIF0OPOCKOIHYECKUM
koHTpOosieM (AcTpokapa-23oceiipTu, Meaurek). PU-o3-
JICHCTBHUS BBIMOJIHSIIUCH MO MPHUHIUITY point-by-point 110
nocTkeHus: mokazarenet MA: mo nepenneit crenke 460,
110 3a1Hel cTeHke 380, qucTaHIus MeXK Iy 2 TOYKamMu ablia-
1MUY HE TpeBbIIana 6 MM. 3a7aBaJIuCh CIEAYIOLIUE Mapa-
metpsl PU BozjeiicTBuil: MakcuManbHas Temreparypa 44
°C, MakcuMalibHast MOIIHOCTb 32 BT, CKOPOCTb OpoIIeHUs
BO Bpemst abmanuu 17-30 miu/muH.

IlepBbIM 5TamoM BBINONHATACH MOCIEIOBATENbHAS
aHTpajbHAsT M30JALMs TIpaBbiX U JieBbix JIB. Ilocne BbI-
TIOJTHEHMSI AaHTPAIILHOM W30JISIIMY BBITTOIHSIIACH JIMHUS 10
xpeite JIIT ot npasoii BepxHeit JIB k neBoit Bepxueit JIB,
3areM JuHUA 1o 3aaHeil ctenke JIIT ot mpasoit HikHeit JIB
K JieBoil HbkHeH JIB moj1 KOHTposieM TeMIieparypbl Ha Ka-
HaJIax TeMIIepaTypHOro MUIIEBOIHOTO KareTepa (puc. 1).

[Tocne PYUA BBINOMHSIOCH TOBTOPHOE MOCTPOEHUE
OMIIOISIPHON BOJIBTQXKHOW KapThl C OLEHKOW 30H MPOphIBA
BO30Y)K/JICHUSI M BBINOJHEHHS B JJAHHBIX 30HAX JOMOJHU-
TeJabHBIX TOYeyHbIXx PY anmnukaunuii. 30Ha ¢ OTCYTCTBH-
€M DJIEKTPUYECKOH aKTHBHOCTH
100 ¢ MUHHMAaJIbHOM aMIUTH-
tTynod Bombraxka (0,05 wmB),
HC OTJIMYAMOW OT NIYMOBBIX
HABOJIOK, paclleHUBaJach, Kak
30Ha wu3onsAnuu. Ilocnme amek-
TPUYECKOH KapJHOBEpCHU Ha
CHHYCOBOM PUTME BBINOJHSIACH
IpoBepKa OJI0Ka BXOJAa M BBIXO-
Jla BO30YXK/ICHHsI B M30JIMPOBaH-
HBIX BeHax ¥ 3a7Hei crenke JIII.
Cpenssisi AJUTENBHOCTh OTepa-
mu cocrapmia 203,8+61,3 muH,
CPeAHSS UTUTEIBHOCTh (DIIF0O-
pockoruu - 37,2485 MuH, a
CPeAHUI CPOK TOCIUTATU3ALUU
cocraBwi 2,8+1,1 nHs.

Texnuka

TOPAKOCKOIMNYeCKOI

abnauuu GpuoOpUIISIUU

npeacepauii

Ilepen TOpakockomuyec-
KoM abianyell y NalneHToB BbI-
MOJIHSJIOCh TTO3UIMOHUPOBaHME
MHOTOIIOJIFOCHOTO  3JIEKTPO(hH-
3HOJIOTUYECKOTO 3JEKTpoAa B
KOpoHapHsIi cunyc. Topakocko-
nueckast abianus mpoBoIIach
B YCJIOBHSIX KapIHOXUPYpruyec-
KOW OTIepaluOHHOM.

Texnuka omnepauud 3a-
KJIIO4asIach B BBINOJIHEHUH BO3-
JecTBHH 110 THITY «boX lesiony,
KOTOpBIC BKJIFOYAIOT B ceOs aH-
TPaJbHYIO0 W3O0JISALUIO NMPABBIX U
neBbix JIB, JNHMHUIO MO KpBIIIE

ORIGINAL ARTICLES

JIIT - BepxHIOIO MMHUIO «BOX», TMHUIO 1O 3aHEH CTeHKe
JIIT - awxknioro nunuio «Boxy». Tlponenypa 3aBepinanach
ammyTanueit ymika JIIT.

[pornenypa TOpaKOCKOMAYCSCKOM a0y BBITIONHS-
JIach € MCIOIb30BaHUEM OMIIaTepabHOrO A0CTyna B 3, 4 1
5 MexpeOephsiX 1O MepegHed U CpeaHel MOAMBIIICYHBIM
muHuAM. Ilocne yCTaHOBKM TOPaKOCKONMUYECKHX MOPTOB
CrpaBa BBITIOJIHSIIACH MIEPUKAPIUOTOMUS BbIIIE Tuadpar-
ManbHOro HepBa. Jlajee BbLIENAINCH KOCOM U TMomepeu-
HBII cUHYCHI epukap/a. 3a JIB 3aBoauics NpoBOIHUK, MO
KOTOPOMY NPOBOAMIIACH OpaHIla OUIOISPHOTO AJIEKTPOsA
(Synergy Ablation Clamp, AtriCure). [lanee BbInonHsIach
cepust PY anruimkanuii (1o 28,5 BT) o peructpaunu cHu-
JKCHUsI TIPOBOAMMOCTH TKaHH, OTOOpa)kaeMOW Ha MaHeln
cucrembl AtriCure B peabHOM BPEMEHH, MOCIIE Yero Bbl-
MOJHSUTUCH BO3/ACHCTBUS MO KpbIlIe U 3aaHel cTeHke JIB
npu momoru JimHeiHoro ammiukatopa (CoolRail Linear
Pen, AtriCure) (no 20 BT). AHaJOrM4YHBIM CIIOCOOOM
BBIMOJIHSJICA 1OCTYyN K JieBbIM JIB myTem mepeceueHus
nepukapia Hiwke auadparmansHoro Hepsa. Jlaiee Bo-
kpyr neBbix JIB Beimonnanace cepust PU-Bo3neiicTauit 1o
CHIDKEHMsI TPOBOAMMOCTH TKaHU, a TaKKe 3aBEpIIAIIHChH
BEPXHsISL M HIDKHSIA JMHUKA «Box». duHaIbHBIM 3TaroM
BhIMONHANAck ammyTanus ymka JIIT sHgockonnyeckum
cumBatonmM anmnapatom (EndoGia, Autosuture) (puc. 2a).

Puc. 3. Pecucmpayusn cuznanog ¢ 1eeo2o npeocepous (a): pumm - puopunnayuu
npedcepouii (6). Pecucmpayusa cuzHanoe ¢ 30Hbl U30TUPOBAHHBIX J1€20UHBIX 6EH
(8): uzonunus - 610K 6x00a (2). CmumynAyua 301l U30IUPOEBAHHBIX T1€20UHBIX
6eH nocie eKmpuieckoil kapouoegepcuu (0): 010k evixooa (e). 36e300uKamu
0003nauensl 30nol pecucmpayuu akmusnocmu; JII - nesoe npedcepoue, JIB -
JlezouHble GeHbl.
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Jlanee mMpoU3BOAMIOCH CUUTHIBAHME M OLIEHKA CHUT-
HaJIOB C 30H M30JISIIIMU C MOMOIIBIO CUNTHIBAIOIIETO AJICK-
tpona (Transpolar Pen, AtriCure). [Tocne snexrpuueckoii
KapJMOBEPCHU Ha CHHYCOBOM PUTME BBINOJIHSAIACH IPO-
Bepka OJI0Ka BXO/Ia ¥ BBIX0/1a BO30YKJICHUS B M30JIUPOBaH-
HBIX BeHax u 3anHeil crenke JIIT: anekrpox Transpolar Pen
(AtriCure) MO3MIIMOHUPOBAJICSI B 30HBI M30JISIIIMH, TIOCIIE
YEero MpOBOAMIIACH CTUMYJSILMS C CHUJIOH Toka 15 MA u
yacToToH cTuMyssiuu 600 MC ¢ mocienyromei OleHKOH
Hanuuust nposefeHus crumyna Ha JIIT na monutope DKIT
n 6noka cucremsl AtriCure. [Ipu oTcyTCTBHN TIpOBE/ICHHS
crumyna Ha JIIT 0ok BeIxoAa cunTasncs BepuduIupoBaH-
HBIM. [IpH CTUMYJISIIMU C BPEMEHHOTO 3JIEKTpoja B KOPO-
HapHOM CHHYCE NPOU3BOIMIOCH CUMTHIBAHUE CHUTHAJIOB
¢ 30H n3ossanuu JIB u 3apneit crenku JIII. Tlpu nanuaun
W30JMHUM B 30HAX M30JISIIMU OJIOK BXOJd CUMTAJICS BEpH-
¢unmposanHbIM (prc. 20). CpenHsist UM TETLHOCTD OTepa-
nuu coctaBuia 268,69+80,02 MuH, cpeaHuit CpoK rocmu-
Tanu3anuu coctaBun 6,00+3,28 nHei.

Ilocne BMemaTrenbCTB MalMEHTaM Ha3HaudajCcs
aMHUOJIapOH 10 HAChIIIaloIIeH cxeMe Ha 3 MecsiIia ¢ oce-
nyrolnei orMeHoi. BMemarenbcTBO cumtanoch 3ddek-
THUBHBIM NIPU OTCYTCTBUH 3apETHCTPHUPOBAHHBIX Ha XM
OKT npencepaHbIx TaXuKapAuid B cpoke HaOmroneHus 12
MecsneB. be30omacHoCTh BMENIaTeNbCTBa 3aKI0uaIach B
cB00O/IE OT OCIIOKHEHUH B paHHEM M OTAAJICHHOM T10CJIe-
orepanoHHOM nepuosaax. OcaoKHEHHE PACLEHUBAIOCh,
KaK IOCIIC/ICTBUSI BMELIATENILCTBA, TPEOYIOIINE BBINOJ-
HEHHsI JOMOJHUTENIbHBIX HE3alUIaHUPOBAHHBIX MaHHMITY-
JISIUH, YBEJIIMYMBAIOIINE JUITUTEILHOCTh TOCIUTAIU3AINN
Ha 48 uacoB u Oosee, Takue Kak nepdopanusi CTEHKH
npejacepans, TaMIIOHala CepAlla, JTPEHUPOBAHUE IEpH-
KapJia, KOHBEPCHSI OTIEPALIMOHHOTO BMEIIATEILCTBA, THEB-
MOTOpaKC, I'eMOTOPAKC, (OPMUPOBAHHME apTEPUATBHO-
BEHO3HOT'O CBHIIA, MYJIbCUPYIOIIEH reMaToMbl B 00JIaCTH
ITyHKIIMHU BEH.

CrarucTudeckasi 00padoTka pe3yJibTaTOB

[Tpn onmcaHuM KOMMYECTBEHHBIX BEJWYUH C HOP-
MaJbHBIM paclpeieIeHUeM MPOBOIWICS PacdyeT CPEAHUX
BenmurH (M) u craniapTHBIX oTKIoHeHui (sd). Ecim pac-
NpeJesieHe OTINYaioch OT HOPMAaJbHOTO, MOKa3aTelH
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OIMHKCHIBATIMCH MPU MOMOIIM 3HA4YCHUI MeauaHsl (Me) u
HIDKHETo M BepxHero kBaptuied (Q1-Q3). HomunanbHble
JIaHHBIE OITMCHIBAJIMCH C yKa3aHHEM aOCOJIOTHBIX 3Haye-
HUI U TPOICHTHBIX Joieh. [Ipu cpaBHEHUU CPEIHUX Be-
JUYUH B HOPMAJIbHO PACHpENeNICHHBIX COBOKYITHOCTSIX
KOJIMYCCTBCHHBIX JTAHHBIX PACCUUTHIBAIICS t-KPUTCPHIA
Croeronenta. Kputepuit Manna- YUTHH UCTIONB30BAJICS JIJIS
CPaBHEHUS KOJIMYECTBEHHBIX JITAHHBIX C PACIpeelICHUEM,
OTIIMYHBIM OT HOpPManbHOro. Pasnuuus nokasareneil cuu-
TaJMCh CTATUCTUYCCKU 3HAYMMBIMU MPH YPOBHE 3HAUUMO-
ctu p<0,05. CpaBHEHHE HOMUHAJIbHBIX JTAHHBIX MIPOBOIN-
70ch mpu nomomu kputepus x> [lupcona mmubo TOYHOTO
kputepust Gurepa. OneHka GYHKIIUU «BBIKHBACMOCTHY
MalueHToB MpoBoAuiack nmo merony Karutana-Maiiepa.
CpaBHHUTCIBHBIN aHAIN3 KPUBBIX «BBDKHBACMOCTH» BBI-
MOJNHSUICSL ¢ ToMoIbio psina TectoB: Log-Rank Test,
Gehan’s Wilcoxon Test, Cox’s F-Test.

HOJYYEHHBIE PE3YJIBbBTATbI

OT1aajieHHbIe pe3yJIbTaThl KATETEPHOH adJauuu

[Ipu cpoxe HabmoneHust 12 MecsIeB COITacHO JaH-
HeiM XM OKT B rpynme Ne 1 cBoOoma OT mpemcepaHbix
Taxukapanii ormedanack B 57,14% (n=20) ciydaes (puc.
3a). B 42,8% (n=15) ciyuaeB ObUIH 3apernCTPUPOBAHBI
npezncepansle Taxukapaun: B 40% (n=14) ciaydaes 3ape-
ructpuposan permaus @I, B 2,8% (n=1) - arunmunoe
neBompencepanoe Tpemneranne mnpencepauid (TIT). Ilpu
aHAJIM3€ KIMHUYECKUX XapaKTePUCTHK MAlMEeHTOB CO CTa-
OWMIIBHBIM CHHYCOBBIM PUTMOM M C MPEICEPIHBIMH TaxH-
KapausMu B Tpynre Ne | BBISIBICHBI CTAaTHCTHYECKH 3HA-
gumble pasnuans B ooseme JIIT (p <0,01), mamexce o0bema
JIIT (p=0,009) (Tadmn. 2, puc. 36).

OOuii MPOLIEHT OCIOKHEHUHA KaTeTePHOH abrauu
coctaBun 2,7% (n=1) ciay4gaeB. OcIO)XKHEHHUE SBISLIOCH
MHTPAOTIEPAMOHHBIM 1 OBIIIO CBSI3aHO C PA3BUTHEM TaM-
MOHA/Bl cepAna, NoTpeOOoBaBIIe MyHKIMU W APEHUPO-
BaHMA IepuKapna. JIMTeTbHOCTh MOCIEONEPAOHHOTO
nepuozaa cocraBuia 4 n1Hs. B ornaneHHoM nocieonepany-
OHHOM NEPHOJIE XUPYPTUUECKUX OCIOKHEHHUH BBISIBICHO
He Obuto. JlaHHBIN ManMeHT ObLI MCKIIOYEH M3 aHaIn3a
PEe3yIabTaToOB METOANKH.

Tabnuuya 2.
Cpasnumenvnan xapakmepucmuxa, Me (Q 25%-75%)
I'pynma Nel I'pynma Ne2

[Tokazarenb

CP MIITA P CP MIITA p
KonuuecTBo, n 24 - 20 15 -
Bospacr, et 54 (50-63) 58 (51-64) 0,67 50 (38-64) 64 (54-68) 0,06
UMT, kr/m? 29 (28-32) 31,2 (29-32) 0,18 30(27-34) 30 (29-33) 0,53
O6wem JITI, M 137,4 (118-141) | 180 (171-195) | 0,023 | 157(139-179) | 187(180-221) |<0,01
Nunexc oobema JITT, mur/m? 71,1(65-80) 89,7 (78,4-99,3) | 0,036 60(45-70) 81(75-91) 0,009
OB JIXK, % 59 (55-66) 61,5 (59-64) 0,63 63(59-66) 59(58-63) 0,18
KO JIXK, M 133,4 (115-151) | 131 (116-139) | 0,49 | 120(100-144) | 136(120-141) | 0,72
KCO JDK, mn 54,2 (48-65) 51 (48-59,5) 0,48 52(48-58) 52(48-63) 0,82
KP JDK, mm 56,7 (51-59) 53,5 (50-56) 0,16 50(45-54) 52(47-54) 0,78
KCP JIK, mm 36,1 (32-42) 34 (31-38) 0,17 31(30-36) 33(30-35) 0,35

[Ipumeuanue: 3aech u nanee CP - cunycosslii putym; I[IIITA - nociaeonepaionusle npeacepansle Taxuaputmun; UMT -

HHICKC MacCCHI TCJla.
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OTtnaneHHble pe3yJabTaThl TOPAKOCKONMYECKOMH

adnauumn

[Tpu cpoke HabGmrOmEeHUsS 12 MecsIeB COIIacHO JTaH-
HeiIM XM OKI B rpynme Ne 2 apdexTuBHOCTD mporery-
pBl coctaBmia 67,5% (n=27) cimyuaeB (puc. 38). B 40%
(n=16) cnydaeB ObUTH 3apETHCTPUPOBAHBI MPEACEPIHBIE
taxukapaun: B 20% (n=8) ciay4aeB 3aperHCTPHPOBAH pe-
g OIL, B 12,5% (n=5) - aTunu4HOE NeBOMIpeaCcepaHOe
TIL, B 7,5% (n=3) - Tunmmanoe TII. Cxygan Tunuanoro TII
He ObLIM BKIIFOYECHBI B aHAN3 3(P()EKTUBHOCTH METOIUKH.
[Ipn ananm3e KIMHUYECKUX XapaKTEPUCTHUK IAI[CHTOB
CO CTaOMJIBHBIM CHHYCOBBIM PHTMOM U C MPEICEPAHBIMU
TaXUKapIUAMH B Tpymme Ne 2 BBISBICHBI CTAaTUCTUYECKH
3HauuMble pasznuuns B ooveme JIIT (p=0,023), mnmekce
obowema JIIT (p=0,036) (Tadmn. 2, puc. 3r).

OOmIuit IPOLEHT OCIOKHEHUN TOPAKOCKOMTNYECKON
abmamuu coctaBmi 4,7% (n=2) ciaydaeB. OCIOXHEHHUS
pasBWIIKMCH BeiencTBue nepdoparuu 3anuei crenku JIIT
C TIoCJIeyIolIel KoHBepcrel B onepanuio «JIabupuHTY.
[IprurHaMU OCIOKHEHUH SBISINCH MOBPEXKICHUE KPHI-
mu JIII B mpoiecce BbIeNIEHUS IMONEPEYHOIO CHHYCa
MepuKapa B OIHOM cllydae, MOBPEXKACHNE 3aJHEH CTeH-
ku JIIT mpu nmomnbiTke BblAENeHus JeBbix JIB Bo BTOpOM
ciyqae. Cpemssisi IIUTEIBHOCTH IOCICONEPAIIMOHHOTO
nepuona cocraBuia 11+1,4 gus. B ornanenHoM mocie-
OTIEPAIIIOHHOM TIEPUOAE XHPYPrHUECKHUX OCIOKHEHHN
BBISIBJICHO HE ObUTO. /laHHBIE ManMeHTHl ObUIH MCKITIOYe-
HBI U3 aHAIIN3a PEe3yIHTaTOB METOIHKH.

CpaBHHUTe/JbHAS OlleHKA OTaJ1eHHOI

3(pPeKTUBHOCTH U 0€30MACHOCTH KATETEPHOI

U TOPAKOCKONMUYeCKO# adianuun

[Ipn cpaBHUTENBHOW OLIEHKE pE3yJbTaToB CTaTH-
CTHYECKH 3HAYUMOTO TPEHMYIIECTBA TOPAKOCKOIHYEC-
koW abmanuu BbIsBIEHO He ObuIO (3% =2,80, p=0,128). C
LIEBbI0 CPABHEHUS PE3yNbTaTOB B KAXKIBII MOMEHT Bpe-

MCHHU Ha6J’HOI[CHPIﬂ BBITIOJIHCH
a KpMESaA Bkl

ORIGINAL ARTICLES

uuauB OIT (93,3%, n=14), Torna kak B rpymme Ne 2 peuu-
quB OI1 3adukcuposan jumib B 50% (n=8) cmyuyaeB. Atu-
nmyHoe TII pasBuinock y 6,6% (n=1) manueHToB B rpyIre
Ne 1, a B rpynme Ne 2 y 31,5% (n=5) nmarpientoB (Tabm. 3).

Jyis HarIsITHOM OIICHKH TUHAMHKH CBOOOABI oT DIT
B 00eux rpymmax rnocrpoeHsl kpuBble Kamnana-Maiiepa
Juis obenx rpynm. C Lenblo OLEHKH CTaTHCTHYECKH 3Ha-
YUMOTO pa3nuuus B creneHn ceoboasl ot DI BeimomHeH
CPaBHHTENILHBIM aHanu3 KpuBbIX (puc. 40). [lns cpaBHe-
HUSI IBYX KPHBBIX HCIIOJB30BAJICS PS/I TECTOB, MO PE3YJIb-
TaraM KOTOPBIX CTATHCTHYECKH 3HAYNMBIX pa3Inunii Mexk-
JIy KpuBBIMH He oOHapyxkeHo (log-rank p=0,22412, Cox’s
F p=0,13784). Bo3MO)XHO, CTaTUCTUYECKUE Pa3JIUuUs HE
OBUTH BBISBIICHBI U3-32 MaJoro 00beMa BeIOOpKHU. TeM He
MeHee, [IPU CPaBHEHUU OTAAJICHHBIX Pe3yJIbTaToB IO JIaH-
HBIM BH3MTOB, BBISBJICHBI CTATUCTUYECKH 3HAUUMBIEC pa3-
muuus Mexnay rpynmnaMu. Tak, penuaus @I peructpupo-
BaJICSl 3HAYMMO Yalle B IpyIIe KareTepHol abnanuu Ha 6
Mecsn Habmonenus (p=0,04). Takum oOpa3om, onpeaens-
eTCs CTaTHCTHYECKH 3HaunmMasi TeHaeHuus peuuana OI1
B rpynme Ne 1 uepe3 6 MecsIeB ocie BMeIaTeabcTBa Mo
cpaBHeHUIO ¢ rpynmoi Ne 2 (puc. 4B).

[Ipn cpaBHeHUM O€301TACHOCTH BMELIATEIBCTB HC-
MOJIb30BaJICsl TOUHBIN kpuTepuil @umepa. Tak, BBISBICHO,
YTO Pa3IN4Msi B KOJIWYECTBE OCIOKHEHHUH HE SIBIISIOTCS
CTaTUCTUYECKH 3HAYMMbIMU (omHOCTOpoHHee p=0,55,

Taonuuya 3.
CmpyKkmypa nocieonepayuoHHbvixX npeodcepoHbIx
maxuapummuii 6 2ZPynnax nAYUeHmos

Tun IIITA I'pynma Nel I'pynma Ne2
QI 93,3% (14) 50 % (8)
Arunmanoe TIT 6,6% (1) 31,5% (5)

60
ocTh® Kan, Makepa 6

ITpumeuanue: TII - Tpeneranue npeacepaui.
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Puc. 4. Kpuevie Kannana-Maiiepa, 0emoncmpupyioujue c60600y om npeoceponvix
maxuapummii 6 cpoke Hadnroenun 12 mecayes (a, 8) u xapaxkmep pacnpeoeine-
nuza (box plots) noxaszameneii 06vema 1€6020 npedcepouss RO OAHHLIM MYTbMU-
CRUpPANbHOI KOMRbIOMEPHOU momozpaghuu (0, 2) nociie KamemepHoil U MopaKo-
cKonuueckoil abnayuu, cOOmeemcmeeHHo.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

nByxctoponree p=1,00). Takum oOpa3zom, kareTepHas U
TOPAKOCKOIMYECKAasi METO/Ibl COITOCTABHMBI 110 OE3011aCcCHO-
ctr. OtHaKo, JUINTEIBHOCTh PAHHETO MOCIIEONEPaIHOHHO-
O nepuoza Beiile B rpymnme Ne 2.

OBCYXJIEHHUE MMOJYYEHHbBIX
PE3YJIBTATOB

MeTonnka TOPaKOCKOTTHYECKON abiaruy IMoTydn-
Jla MHUPOKYI0 M3BECTHOCTH Oiraromapsi MepBBIM padoTam
S.Krul, R.Wolfetal. (2005,2011), mocBsmeHHBM aHAIHA3Y
ee 3(pdexTuBHOCTH, B KOTOPBIX OBLIN MPOAEMOHCTPHPO-
BaHBI MHOTOOOematonue pes3ynsratsl [9, 10]. C pa3BuTu-
€M KaTeTepHBIX TEXHOJIOTHIl, IyOInKOBaINCh pabOTHI 110
CPaBHUTEIBHOMY aHalN3y JBYX METOAMK OTMEpPaTHBHOTO
nedenns OII. OnHUM U3 TEPBBIX MCCIEAOBAHUH, TOCBS-
IICHHBIX CPAaBHEHMIO PE3YIIBTATOB TOPAKOCKOITNIECKON 1
karetepHoi abmaruu OI1, sBisercs uccnegopanne FAST
[11]. C 2007 mo 2010 rox B mccaenoBanue ObUIO BKIIIO-
yeHo 124 manmeHTa, KOTOphIe OBUIH paHIOMH3UPOBAHEI
Ha TPYIIIEI KaTETEPHON W TOPAKOCKOIIMYECKOW abmaIi.
CBo0Ooma OT apuTMHIL B TPYTINIEe TOPAKOCKOITMYECKOit abia-
LMY 0Ka3aJ1ach 3HAYMMO BBIIIIE 10 CPABHEHHUIO C KaTeTep-
HO#1 (65,6% mpotuB 36,5%, coorBeTcTBeHHO, p=0,002).
OpHaKo ypoBEHB CephE3HBIX HEOIarOMPUATHBIX COOBITHIA
ObUI BBIIIE B TPYIIIIE TOpaKocKonudeckoi admamum (34%
mpotuB 16%). Tem He MeHee, y TaHHOTO HCCICTOBAHI
BBISIBIICH sl OTPaHUYEHUH. BOJIBIIMHCTBO MAaIMEHTOB
HMeJIo mapokcm3Manbayo hopmy OII, a Takxke B aHaMHe-
3¢ UMENUCh MPEANICCTBYIOINE KaTeTEPHbIC BMEIIATEIb-
ctBa o mosoxy @II. B nccnenoBanmu A.Adiyaman et al.
(2018) mpencTaBiIeHBI pe3yabTaThl TOPAKOCKOITMIECKOH 1
KaTeTEepHOH abianny y MalHeHTOB C MPENMYIIECTBEHHO
napokcu3ManbHoi dopmoit PII (74%) [12]. Katerepras
abmamys okasanach d((eKTHBHEEe TOPAaKOCKOIIHYECKON
n obecneunna csoboxy ot PII 56% manueHTOB MPOTHB
29% manueHToB B TPYIIE TOPAKOCKOMMUYECKOH abmannun
(p=0,059).

Borneeriry0oxwii aHaM3 cCpaBHATEIBHBIX XapaKTePHC-
THK JIByX METOJWK IPOBOJAMICS B PAJE CHCTEMaTHUECKUX
u MeTa-aHanm3oB. CornmacHo meta-aHanu3y W.R.Berger et
al. (2018), TopakockonyecKast METOIMKA aCCOIIMHPOBaHA
¢ 6oIee BEICOKMME TIOKa3aTeNsiMu cBoOoab! ot OI1 y marm-
eHTOB ¢ nepcuctupytommeit popmoit GII (69% mpotus 51%
B TPYyNIIE KaTeTEpPHOTO JICUCHHUS), HO PUCKH MPOLETYPHI
Takke 3Ha4nMO BhIe [13]. Cxoxune pe3ynsTraTsl OTpake-
HBI B cucTeMatnieckoM aHaimse S.Yi et al. (2020) [14]. ¥V

17

MAIMEeHTOB ¢ Mapokcu3ManbHou (opmoii DI Topakocko-
nmu4veckas admaius odnagaet cxokei 3(h(HEeKTHBHOCTHIO C
KaTeTepHOH abnamuei, HO B IPyIe MalUeHTOB C MePCH-
crupyromieit ®I1 accouuupoBana ¢ OOJIBIIUM MPOICHTOM
c¢B0o0oabI 0T DI, HO M ¢ OONBIIUM KOIMYSCTBOM HeOa-
TONPHATHBIX cOObITHH. COMIacCHO JIaHHBIM MeETa-aHaJIn3a
A.Wang et al. (2020), kareTepHas abnarus 0o0eCrieYnBacT
MEHbIIYI0 3()(EKTUBHOCTh, HO OOJBIIYI0 0€30MacHOCTh
0 CPABHCHUIO C TOPAKOCKOMMUECKON abmanueit [15]. As-
TOPBI PEKOMEHJYIOT KaTeTepHYIO alOialfio, KaK MepBYIO
JIMHUIO JICYEHUs MallMeHTOB, pepakTepHBIX K aHTHAPUT-
MHUUECKOH TepaIuH.

Hecmotpst Ha cXokue pesysbTaThl MeTa-aHaJIN30B,
OHM TaKXe MUMEIOT psii orpaHumueHuil. OTMmevanach pas-
HOPOJIHOCTh B MPEIOCTAaBICHUM JaHHBIX 00 aHamMHe3e
MAIMEHTOB, YTO UCKJIIOYAET BO3MOXXHOCTD OIIEHKH ITOTEH-
[UAJBHBIX MPEAUKTOPOB IPPEKTUBHOCTH MM HEIPPEK-
TUBHOCTH BMEILIATENILCTB, TETEPOTCHHOCTh B JIU3aifHaX
aHAJIM3UPYEMBIX HCCJICJOBAaHUM, Pa3HOPOIHOCTH (OpM
@Il y manueHToB, BKIIIOUCHHBIX B UCCIIEIOBAaHNE, KIIMHH-
YECKHUX XapaKTEePUCTHUK, MPOTOKOJIOB BBIIIOJIHEHHUSI CAMUX
TIpoLEeayp.

B 2020 romy omnyOiMKOBaHBI pe3yJabTaThl MHO-
TOICHTPOBOTO  PaHJIOMH3MPOBAHHOTO HUCCIIEOBaHUS
CASA-AF [16]. B uccnenoBanue ObUTH BKJIOUEeHBI 120
MEPBUYHBIX MAMEHTOB C JUIUTEIBHO NEPCUCTUPYIOMIEH
¢dopmoii ®DII, panaOMU3NPOBaHHBIE Ha TI'PYNIBI TOpa-
KOCKOTIMYECKOW M KareTepHOo#l abmanuu. OJHAKO KaTe-
TepHasi abjauus BBINONHsIAch Oe3 mokazarenss A n
KOHTPOJISI TEMIEPATYPhl B MUIIEBOJIE 110 CPABHEHUIO C
MIPOBEJICHHBIM HaMU HccienoBaHueM. 1o pesynbraram
uccinenosanus csodona or OI1 6e3 anTnapur™Muyeckon
Tepanuu Obuia obecrieucHa 28% B rpyIe KareTepHOM
abmanuu, 26% B rpyIme TOPAKOCKOMUYECKON adianuu
(p=0,83). 3HaunmMbIc HEOMATONPHUATHBIC COOBITHS OBLIH
3aperucTpupoBanbl y 15% mainueHToB mocie TOpako-
ckonuyeckoi abnanuu npotuB 10% mnocne xareTepHoOn
abnanuu B Teuenue 30 guei, u'y 40% nociie TOpakocko-
nu4yeckoil mpotuB 15% mocie KaTeTepHO abialuu B
TeueHue 12 mecsies nociie BMemarenbeTBa (p=0,003).
Bornee Toro, corinacHo npoaHaJu3upPOBAHHBIM JaHHBIM O
3arparax TOro WM HHOTO METO0Ja, 0Ka3aJloCh, YTO KaTe-
TepHast abnanus SBISETCS YKOHOMHYECKH 00Jiee BBITO/I-
HOW. ABTOpPBI JENAIOT BBIBOJ, YTO KareTepHas almanus
accouuupoBaHa ¢ yiaydmeHueMm cumnromoB DII, xage-
CTBA )KM3HHU U YKOHOMHYECKOH 3(P()EKTHBHOCTBIO.

a Cumulative Proportion Surviving (Kaplan-Meier) 6 Cumulative Froporion Surviving (Kaplan-hdsder) P m TopaxocKormeckas aGramys
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Bpeun HaGmogenis, i Bpema Habnoaena, aHi

Puc. 5. Kpuevie Kannana-Maiiepa, demoncmpupytougue c60000y 0m nocileonepayuoHHslX npeoceporbix maxuxap-
ouil (a) u puoépunnayuu npeocepouit (6), ounamuka peyuouea uopuniayuu npeocepouil (8) 6 zpynnax Go1bHuIX.
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Jns nocTikeHUsT OOBEKTHBHBIX pE3YJIbTaToB B
MIPOBEJICHHOE HCCIJIEJIOBAHNE BKJIOYAIUCH TOJBKO Ta-
LUEHTHl 0e3 NPEe/IIEeCTBYIOINX KaTeTepPHBIX BMella-
TENBCTB C Hemnapokcu3manbHbiMH (opmamu DI, Ges
CONMYTCTBYIOIIEH KapauanabHOW maTojoruu. brarogaps
CTPOTMM KPHUTEPHSIM BKJIIOYCHHS Y HEBKJIOUYEHHUS CPaB-
HUBaeMble TPYIIBI SBISIIOTCS COMOCTaBUMBIMH. Bcem
MalUeHTaM BMENIaTeIbCTBA BBINOIHIINCH IO €AMHOMY
CTPOTrOMY TPOTOKOINY, UYTO TakK)Ke crocoOcTByeT Ooiee
00BEKTHBHOMY aHalu3y pe3yiabratoB. OCOOEHHOCTHIO
JTAHHOTO HCCJICIOBaHMS SIBISIETCST TO, YTO KaTeTepHas
abjanysi BBIMOJIHSJIACH C HCIOJb30BaHMEM IIOKa3are-
na WA. Takum o6pa3om, HacTosllee HCClIeJOBaHUE
oOyagaeT HeNbIM PSIOM NPEUMYIIECTB M0 CPAaBHEHUIO
C BBIIICHU3JIOKCHHBIMU paboOTaMH, 4TO MO3BOJIIET 00b-
€KTUBHO OIICHHTH PE3YJbTaThl KaTeTEPHOH M TOpaKo-
ckornyeckor abmanuu. OtnaneHHas 3((EKTHBHOCTH
KaTeTepHO# abmanuu ¢ ucnoib3oBanueM MA B HacTos-
LIEeM HCCIICJOBAHUM OKa3ajach HECKOJBKO BBIIIE IO
CPAaBHEHHIO C JIAHHBIMH JINTEPATYPHBIX MCTOYHHKOB U
coctaBmia 57,14% npu 12-Mecsi9HOM CpoKe HabIro/Ie-
Hust. OPeKTHBHOCTH TOPAKOCKONIMYECKO abnanuu co-
craBusa 60%, 4TO He MPOTUBOPEUUT JAaHHBIM MUPOBOH
nuTepatypbl. CTOUT OTMETHUTH, YTO JJIUTEIBHOCTD apHUT-
MOJIOTHYECKOT0 aHaMHe3a U 00beM JIIT ObLIN HeCKOIBKO
BBIIIIE B FPyNIE TOPAKOCKOMMYECKOH abialyu mo cpas-
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HEHUIO C IPYIION KaTeTepHoi abianuu, OHaKO, pas3in-
YHs He ABJSAJIUCH CTATUCTUYECKU 3HAUUMBIMHU.

OrpaHuyeHnst MCCJIE0BAHNSA

OrpaHU4YeHUsMU HCCIEAOBaHUS SBISJINCH OTCYT-
CTBHE PaHJOMU3ALUM U PETPOCIEKTUBHBIN aHANIMU3 JaH-
HbIX. [ popMynupoBaHMs YETKMX PEKOMEHIALU Mo
BbIOOpY omeparuBHoro JsedeHus @PI1 HeoOxomumo mnpo-
JIOJDKaTh M3ydeHue MpoldieMbl Ha Oosblieil BEIOOpKE ma-
reHToB. Takke NpUMeHeHHe MHOTO(akTOpHOTrO aHaIn3a
KJIMHUYECKUX XapaKTEPUCTUK OOJIBIIEro o0beMa BHIOOp-
KU TIO3BOJIMIIO OBI ONPEIEIUTh CTAaTUCTUUECKH 3HAYMMBbIe
peuKTOpbI 3P (HEKTUBHOCTH BMEIIATELCTB.

3AKJTIOYEHHUE

[Tpn cpaBHEHNN TOTyYEHHBIX PE3YIBTATOB OTIAJICH-
HOW 3()(h)eKTHUBHOCTH BEISABICHO, YTO KaTeTEpHAs abiarms
OII ¢ ucnonb3oBanueM mnokazarenss A comocraBuMa c
TOpaKOCKOITHIecKoi abmartuei mo obmeit 3¢ ek THBHOCTH
n OesomacHocTH. Topakockommdeckas abmarus obecre-
guBaeT Oombiryro cBobomy ot @Il mo cpaBHEHHIO ¢ Kare-
TEpHOI abianueii Bo BpeMEHHOM OTpe3Ke B 6 MecsIIeB Ha-
Omromenust. Tarxoke BBISIBICHO, YTO B TPYIIIE MAI[EHTOB C
3apErUCTPUPOBAHHOMN MOCIEONEPAIMOHHON NPeNCcepIHON
taxukapaueit oosem JII1, manexc oopema JIIT craructiye-
CKH 3HaYMMO BBIIIE TI0 CPAaBHEHHIO C MAMCHTAaMH CO CTa-
OWMIBHBIM CHHYCOBBIM PHTMOM.

JIUTEPATYPA

1. Hindricks G, Potpara T, Dagres, N, et al. 2020 ESC
Guidelines for the diagnosis and management of atrial fibril-
lation developed in collaboration with the European Asso-
ciation for Cardio-Thoracic Surgery (EACTS): The Task
Force for the diagnosis and management of atrial fibrillation
of the European Society of Cardiology (ESC) Developed
with the special contribution of the European Heart Rhythm
Association (EHRA) of the ESC. Eur Heart J. 2021;42(5):
373-498. https://doi.org/10.1093/eurheartj/ehaa612.

2. Morin DP, Bernard ML, Madias C, et al. Thihalolipa-
van S, Estes NA 3rd. The State of the Art: Atrial Fibrilla-
tion Epidemiology, Prevention, and Treatment. Mayo Clin
Proc. 2016;91(12): 1778-1810. https://doi.org/10.1016/j.
mayocp.2016.08.022.

3. Cox JL, Jaquiss RD, Schuessler RB, et al. Modification
of the maze procedure for atrial flutter and atrial fibrilla-
tion. II. Surgical technique of the maze III procedure. J
Thorac Cardiovasc Surg. 1995;110(2):485-495. https://
doi.org/10.1016/S0022-5223(95)70245-8.

4. Mehra R, Benjamin EJ. Radiofrequency ablation as
initial therapy in paroxysmal atrial fibrillation. N Engl J
Med. 2013;368(5): 476-477. https://doi.org/10.1056/NE-
IMc1214193.

5. Ganesan AN, Shipp NJ, Brooks AG, et al. Long-term out-
comes of catheter ablation of atrial fibrillation: a systemat-
ic review and meta-analysis. J Am Heart Assoc. 2013;2(2):
€004549. https://doi.org/10.1161/JAHA.112.004549.

6. Kirchhof P, Benussi S, Kotecha D, etal. 2016 ESC Guide-
lines for the management of atrial fibrillation developed
in collaboration with EACTS. Eur Heart J. 2016;37(38):
2893-2962. https://doi.org/10.1093/eurheartj/chw210.

7. Krul SP, Driessen AH, Zwinderman AH, et al. Navigat-
ing the mini-maze: systematic review of the first results

and progress of minimally-invasive surgery in the treat-
ment of atrial fibrillation. Int J Cardiol. 2013;166(1): 132-
140. https://doi.org/10.1016/].ijcard.2011.10.011.

8. La Meir M, Gelsomino S, Luca F, et al. Minimal in-
vasive surgery for atrial fibrillation: an updated review.
Europace. 2013;15(2): 170-182. https://doi.org/10.1093/
europace/eus216.

9. Krul SP, Driessen AH, van Boven W], et al. Thoraco-
scopic video-assisted pulmonary vein antrum isolation,
ganglionated plexus ablation, and periprocedural confir-
mation of ablation lesions: first results of a hybrid surgi-
cal-electrophysiological approach for atrial fibrillation.
Circ Arrhythm Electrophysiol. 2011;4(3): 262-270. https://
doi.org/10.1161/CIRCEP.111.961862.

10. Wolf RK, Schneeberger EW, Osterday R, et al. Vid-
eo-assisted bilateral pulmonary vein isolation and left atri-
al appendage exclusion for atrial fibrillation [published
correction appears in J Thorac Cardiovasc Surg. 2006
Apr;131(4):772]. J Thorac Cardiovasc Surg. 2005;130(3):
797-802. https://doi.org/10.1016/].jtcvs.2005.03.041

11. Castella M, Kotecha D, van Laar C, et al. Thoraco-
scopic vs. catheter ablation for atrial fibrillation: long-
term follow-up of the FAST randomized trial. Europace.
2019;21(5): 746-753. https://doi.org/10.1093/europace/
euy325.

12. Adiyaman A, Buist TJ, Beukema RJ, et al. Random-
ized Controlled Trial of Surgical Versus Catheter Ablation
for Paroxysmal and Early Persistent Atrial Fibrillation.
Circ Arrhythm Electrophysiol. 2018;11(10) ctp?. https://
doi.org/10.1161/CIRCEP.118.006182.

13. Berger WR, Meulendijks ER, Limpens J, et al. Per-
sistent atrial fibrillation: A systematic review and me-
ta-analysis of invasive strategies. /nt J Cardiol. 2019;278:

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

137-143. https://doi.org/10.1016/].ijcard.2018.11.127.

14. Yi S, Liu X, Wang W, et al. Thoracoscopic surgical
ablation or catheter ablation for patients with atrial fibril-
lation? A systematic review and meta-analysis of ran-
domized controlled trials. Interact Cardiovasc Thorac
Surg. 2020;31(6): 763-773. https://doi.org/10.1093/icvts/
ivaa203.

15. Wang TKM, Liao YB, Wang MTM, et al. Catheter vs

19

thoracoscopic ablation for atrial fibrillation: Meta-analysis
of randomized trials. J Arrhythm. 2020;36(4): 789-793.
https://doi.org/10.1002/joa3.12394.

16. Haldar SK, Jones DG, Bahrami T, et al. Catheter ab-
lation vs electrophysiologically guided thoracoscopic sur-
gical ablation in long-standing persistent atrial fibrillation:
The CASA-AF Study. Heart Rhythm. 2017;14(11): 1596-
1603. https://doi.org/10.1016/j.hrthm.2017.08.024.

BECTHHUK APUTMOJIOTUH, Ne 2 (112), 2023



20 ORIGINAL ARTICLES

https://doi.org/10.35336/VA-2023-2-03 https://elibrary.ru/JHSTZO

OTHAJIEHHBIE PE3VJIBTATHI IPUMEHEHUW S OTEUECTBEHHBIX SHIOKAPAMAJIBHBIX
SJIEKTPOJIOB C AKTUBHOM ®UKCALIMEN
HN.0.Pennnxos', U.H.I'nn36ypr?, O.J1.Topaees?,
'I'BY3 “Topoockas ITokposckas donvnuya”, Poccus, Canxm-Ilemepoype, Bonvuioii np. Bacunvesckozo ocmposa, 0. 85;
I'BY3 “I'opoockas knunuueckas oonvnuya Ne31”, Poccus, Cankm-Ilemepoype, np. /[lunamo, 0. 3;
SIICIIOIMY um. axao. H.I1.I1asnosa, Poccus, Canxm-Ilemepoype, yr. JIvea Toncmozo, 0 .6-8.

Heab. OneHnTh OTAANIEHHBIC PE3YAbTaThl UMIUIAHTALNK OTEUYECTBEHHBIX 3HIOKapIHaTbHBIX 31eKTpoaoB (93) ¢
axTuBHOH (ukcanueit DJIBU 233C-53 u DJIBU 233C-58, nMIIIaHTHPOBAHHBIX COOTBETCTBEHHO B TIPEJICEPIHYIO H JKEITy-
JIOYKOBYIO TTO3UIUH.

MartepuaJ 1 MeTO/IbI HCCIIEI0BAHMS. B peTpOCIIeKTHBHOE OTHOLIEHTPOBOE MCCIIEIOBAHNE BKITIOYEHO 165 TarmenTos,
koTopbM ¢ 2016 o 2018 rox 66110 UMITTaHTHPOBaHO 239 273 (55 DJIBU 233C-53 u 184 DJIBU 233C-58). Meauana Bo3pacta
cocrasmia 78 niet (ot 43 o 92 ner). [IpoanamzupoBaHo 846 MPOTOKOIOB MPOrPaMMUPOBAHHI, KOTOPBIC TIPOBOAMIINCH B |
CYTKH TI0CJIEe MMIUTAHTAIMK | Jlajiee Kaxpie 6 Mec. OcloKHeHns pa3aeneHs! Ha panaue (1-7 cyrt) u mo3anue (8 cyt u 6onee).

Pesyabrarel. B rpynne 93 3OJIBU 233C-53 cTaTuCTUYECKU 3HAYMMBIX M3MEHEHHUH MapaMeTpoB CTUMYIISLUH 3a
BpeMs1 HaOMoIeHNsI He 0TMedeHO. BrrsiBneno 6 ocnoxuenuii (10,9%): 6mokana Berxona nmiynbca (n=1, 1,8%), nucioka-
st 99 (n=3, 5,4%), moBpexaeHue cTpykrypsl 33 (n=2, 3,7%). KonmaecTBo NOBTOPHBIX onepariuii coctaBuiio 3 (5,4%).
B rpynme 2JIBU 233C-58 B tuHaMuKe OBLIO YCTAHOBJIEHO CTAaTUCTUYECKH 3HAYMMOE MOBBIIIEHUE ITOPOTa AIEKTPOCTH-
mymsitn (9C) (p=0,026). 3aperucrpuposano 13 (7,0%) ocnoxxHeHui, BKIo9aomux B ceOs mosbimenne nopora JC
(n=11, 6%), 6nokaxy BeIxOAa nMIyabca (n=1, 0,5%), moBpexxaenue crpykrypsl I3 (n=1, 0,5%). KomuecTBo MOBTOPHBIX
orepanuii B rpymme coctasmio 2 (1%).

BruiBoasi. Dnexrponsr DJIBU 233C-53 u DJIBU 233C-58 3a Bpemst HaONIOACHHS MTPOJEMOHCTPUPOBAIN TIPHUEM-
JIeMbIe MTapaMeTphl CTUMYJISIIUH 1 Oe30macHOCTh. OCIOKHEHUS TIPOUCXOHMIIH TPEUMYIIIECTBEHHO B NIEPBBIN Ioj| Ocie
nMIuIanTanyi. KommuecTBo MOBTOPHBIX onepanuii 0bu10 HU3KUM. He ObIIO BBISBICHO HH OJHOTO JIETAIBHOTO MCXO/a,
BBI3BAHHOTO OCJIOKHEHUSIMH TIOCJIC MMIUTAHTAIMN JIEKTPOOB.

KoaioueBble ci10Ba: oTnaneHHbIe Pe3y/IbTaThl; SHAOKapANAIBHBIC IEKTPOALI ¢ aKTUBHON (UKcalnuei; paHHue U
no3Hue ocnoxkHenus; napamerpsl DJIBU 233C-53 u 3JIBU 233C-58
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LONG-TERM PERFORMANCE OF DOMESTIC ACTIVE-FIXATION ENDOCARDIAL PACING LEADS
1.0.Repnikov', .N.Ginzburg?, O.L.Gordeev?,
!State Pokrovskaya Hospital, Russian Federation, Saint-Petersburg, 85 Bolshoy prospect V.0.; *State Municipal
Hospital Ne31, Russian Federation, Saint-Petersburg, 3 Dinamo ave; ’First Saint Petersburg Pavlov’s State Medical
University, Russian Federation, Saint Petersburg, 6-8 Lev Tolstoy str.

Aim. The aim of the study was to evaluate the long-term results of implantation of domestic endocardial leads (EL)
with active fixation ELBI 233C-53 and ELBI 233C-58, implanted in the atrial and ventricular positions, respectively.

Methods. A total of 165 patients were included in the retrospective, single-center study. 239 EL were implanted
from 2016 to 2018 (55 ELBI 233C-53 and 184 ELBI 233C-58). The median age was 78 years (43 to 92 years). 846 pro-
gramming protocols were analyzed, which were carried out on the 1st day after implantation, and then every 6 months.
Complications are divided into early (1-7 days) and late (8 days or more).

Results. In the EL ELBI 233C-53 group, there were no statistically significant changes in the pacing parameters
during the observation period. There were 6 complications (10.9%): exit block (n=1, 1.8%), dislocation of the EL (n=3,
5.4%), damage to the EL structure (n=2, 3.7%). The number of reoperations was 3 (5.4%). In the ELBI 233C-58 group,
a statistically significant increase in the pacing threshold was found (p=0.026). 13 (7.0%) complications were registered,

© Komnektus aBropos 2023 (cc

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023


mailto:repnik-off@mail.ru

OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

21

including an increase in the pacing threshold (n=11.6%), exit block (n=1, 0.5%), damage to the EL structure (n=1, 0.5%).

The number of reoperations in this group was 2 (1%).

Conclusion. EL ELBI 233C-53 and ELBI 233C-58 demonstrated acceptable pacing parameters and safety during
observation. Complications occurred mainly in the first year after implantation. The number of repeated operations was
low. There were no deaths caused by complications after lead implantation.

Key words: long-term results; active fixation endocardial pacing leads; early and late complications; parameters of

ELBI 233C-53 and ELBI 233C-58.
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EsxeronHo B Mupe pacTeT KOJIUYECTBO MMILIAHTALUH
anekrpokapanoctumyisitopos (OKC) [1]. Hanbonee ysi3su-
MBIMHU B CUCTEME KapJUOCTUMYIISILIUU SBISIOTCS SHIO0Kap-
JuanbHble AMekTpoabl (93). KoianuecTBo oJHOMOMEHTHO
HMMIUTAaHTUPOBAHHBIX OO YyBEIWYMBAETCS C MOMEHTa IO-
SIBTIEHUS IByX- U TPEXKaMEPHBIX YCTPOMCTB, a TaKkXkKe BO3-
MO>KHOCTH OOHOBJICHUSI CHCTEMBI KapIHOCTUMYJIALHHN. Yem
OONBLIMI CPOK MPOXOIUT MOCNE WUMIUIAHTAuu DD, TeM
BBIIIE PUCK HAapyLIeHHs ero (pyHKIMY (TIOBBIIIEHHE TT0pora
CTUMYJISILIMH, OJIOKa/1a BBIXOa UMITYJIbCa, HapyIIeHHE H30-
JSIIMM WK TIEPEJIOM TPOBOIHMKOB aiekrpona) [2, 3]. He-
KOTOpBIE W3 3THX IIPOOJIEM MOXKHO PEIIUTH IPHU IPOrpam-
mupoBanuu OKC, Hanpumep NOBBIINICHUEM AaMIUTUTY/BI
CTUMYJIa IIPU BBICOKOM I1OPOT€ CTUMYJISLUY UIH IEPEBOIOM
OKC B MOHONONSAPHBIN PEKUM CTUMYJISILIUY B CIydae nepe-
JIOMa OZIHOTO U3 MPOBOAHUKOB O3. OJHAKO, B psifie CIydaeB
9TH MEPbl UIMEIOT BPeMEHHBIH 3 PeKT nitr HeaPEeKTHBHEIL.
B aToM ciydae permeHreM npoOJieMbl SBISICTCS] TIOBTOPHAsT
oreparys, perno3uys Wi 3aMeHa DD, 4YTO yBeJlIN4uBa-
eT pUCK MH(CKIIMOHHBIX oclioxkHeHui [4]. Kpome Toro, B
cllyyae UMIUIAHTallMd HOBOro O3 BO3HHMKAET BOIPOC, YTO
JIeJ1aTh C OCTABIIMMCSI He(DYHKIIHOHUPYIOIINM 3JIEKTPOJIOM.
Jlaneko He Bce KITMHUKH, 0COOCHHO B Poccuu, MMEIOT B pac-
MOPSDKEHUU CUCTEMBI JUTA AKCTPAKIUK AIEKTPOJIOB, a yha-
JeHue DD yxe yepe3 | roj nocie UMILUIAHTAIIUU METOJIOM
IIPOCTOH TPAKIUU COMPSIKEHO C BBICOKMM PUCKOM OCJIOXKHE-
Huil [5]. Bo MHOTHX cTpaHax BeAyTCs PEerucTphbl NallMEeHTOB
C UMIUIAHTUPOBAHHBIMHU YCTPONCTBAMH, A TAKXKE KIMHHUE-
CKHE€ UCCIIEN0BAHUS, TIO3BOJISIIONINE OLEHUTh HAJIeKHOCTD,
JIOJITOBEYHOCTh W 0€30MacCHOCTh MMIUIAHTHPOBAaHHBIX D3
[6]. D10 naer uH(OpPMALUIO O S-JIETHEH «BBDKUBAEMOCTIDY
ANIEKTPOIOB U KOJIMUECTBE OCJIOKHEHUIH, CBA3aHHBIX C TeX-
HUYECKOH cocTraBistomeil 93, a He ONBITOM KOHKPETHOIO
LeHTpa unu oneparopa [7-9]. Ilo pesynsraraMm HEKOTOPBIX
HCCIIE/IOBAaHNIT MOXKET TPUHUMAThCSl pelieHne o0 OT3bIBe
omnpeneneHHbIX Mojeneit 293 ¢ puiaka [10].

DD pas3HbIX NPOMU3BOJUTENCH U JJake pa3HbIX MOE-
JIel OIHOTO U TOTO K€ MPOU3BOJUTEIIS OTIIMYAIOTCS APYT OT
JIpyra 10 CBOMM T€XHUUYECKUM XapaKTePUCTUKAM (aKTHBHasI
WM TIaCCUBHAsi (DMKCALVsl, CHIIMKOHOBOE MJIM TIOJIMypeTa-
HOBOE IOKPBITHE, JMAMETP JJIEKTPOia), MOITOMY Ba)KHO

HUMETh HaJIS)KHBIE PETPOCIIEKTUBHBIE JAHHBIE IS TPUHATHS
peuieHus: 00 MMIUIaHTAllMU TOM WM MHOW monenn D0. B
YCIIOBUSIX UMIIOPTO3aMEIIEHHs BEIHYKAEHHO PacTeT CIIPOC
Ha TPOAYKIMIO OTEUECTBEHHBIX KOMMaHMH. B nureparype
MBI HE HaIlUIM CBE/ICHUIT 00 OTJaJeHHbIX pe3yiibrarax npH-
MEHEHUsI IIEKTPOIOB POCCUHCKOTO MPOU3BOICTBA.

Ienb TaHHOTO MCCNIEOBAHUS - OLIEHUTh OTAAJICHHBIE
PE3yNBTaThl TI0CJIE HMMIUIAHTAMU OWIIOJSAPHBIX CTEPOUI-
AMFOUPYIOIIHX DD ¢ aKTUBHOW (PUKCAIMEH U CHIIMKOHOBBIM
nokpeitueM DJIBU 233C-53 u DJIBU 233C-58 dupmsr Dire-
crum-Kapno (Mocksa, Poccnst), MMITTaHTHPOBAaHHBIX COOT-
BETCTBEHHO B IPEJICEPAHYIO (YIIKO IPABOTO MPEACEP/IHs) 1
JKEJTYJIOUKOBYIO (BEPXYIIKa PABOT'O JKEYI0UKA) TIO3UIINH.

MATEPHUAJ U METOJbI
HCCIEJOBAHUA

B perpocnekTHBHOE OIHOLIEHTPOBOE HCCIEIOBAHNE
ObLTO BKITIOUEHO 165 marmeHToB, kKoTopsiM ¢ 2016 o 2018
ron uMmIDasTupoBano 239 292: 55 DJIBU 233C-53 u 184
OJIBU 233C-58. KputepreM HCKITIOYEHHS M3 HCCIEI0Ba-
HUSI OBITa TIOTEPsI CBA3H C MAIIMEHTOM MIIH HEBO3MOXKHOCTD
TIPOBECTH TIPOTPAMMHUPOBAHIE B 3aIUTAHNPOBAHHBIE CPOKH.
KoHeyHBIMI TOYKaM¥ SIBIISUTHCH 3aMeHa / yIalleHHWe dJIeK-
Tpoza Wi cMepTh manuenTa. CpenHee BpeMs: HaOIIOICHUS
coctaBmio 11,94+7,5 mec (MakcumainbsHO 24 Mec). Knmmande-
CKasl XapaKTepHCTHKA TAIIMeHTOB TIPHBEACHA B Ta0. 1.

DONeKTpoAbl WMILIAHTHPOBAIN dYepe3 TIIIeYEeTOIOB-
Hyo (141 23, 59%), noaxmounynyio (86 23, 36%) nim
HapyXHyI0 sipeMHyIo BeHy (12 O3, 5,0%). B namem uc-
CJIEZIOBAaHUH BHIOOp I1E€BOI BEHBI OBLT OOYCIIOBIICH aHa-
TOMHYECKIMH OCOOCHHOCTSMH TallMeHTa W OBLI IOATall-
HbIM. HaunHam ¢ BBIZICTIEHUS TUIEYeT0I0BHOM BeHBI (59%
nmmuanTanui). [Ipu ee rumora3ny HEBO3MOKHOCTH 3a-
BECTH ABa DD Yepe3 OfHY BEHY, a TaKXKe MPETSTCTBUIX
B MECTE BIAJCHUS B TIOAKIIOUNYHYIO BEHY BBITIOTHSJIACH
nmyHKIusa nocienHer (36% ciyuaes). Haxorern, mpu He-
BO3MO)KHOCTH ITyHKIIMY TTOAKITIOYWIHOMN BEHBI JICTalH JI0-
CTYT K Hapy>KHOH spemHo#t BeHe (5%) [11].

[Ipoanamu3upoBaro 846 MPOTOKOIOB MPOTPAMMHPO-
BaHW, KOTOPHIE IPOBOIMIINCH B TIEPBBIC CYTKH TTOCIIE UM-
TUTAaHTAIMA, U Jajee Kaxasle 6 mec. [IporpamMupoBanme
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MIPOM3BOIUIIOCH C MCIIOJIB30BAHUEM IIpOrpaMmMaropa Jie-
ctum-Kapano Iporpakc-060 (Bepcus 5.20).

Bce ocnoxuenus O0butn pasznenessl Ha pannue (1-7
cyT) u no3aaue (8 cyt u Oonee). [Jucmokanus 3nekTpoaa
JuarHoctupoBasach npu mporpammupoBannn OKC 1o
OTCYTCTBHUIO 3aXBaTa MHOKapAa WM CTUMYJISLUH 3JI€K-
TPOJIOM JIpDYTOM Kamepbl Cep/ilia U MOATBEPKaach PEHT-
reHorpadueii. K BBICOKMM ToporaM CTUMYJISIIIMN OTHECIH
3HadeHus Bole 2,5 B mpu anurensnoctu ctumyna 0,4 mc.
[ToBpexeHust cTpyKTypbl OO ompenensanch Kak Hapy-
LIEHUs] YyBCTBUTEIBLHOCTH/CTUMYIISIIIMN W/MIIM 3HAYMMBbIe
U3MEHeHHs uMmnenanca ekrpoaa (<300 Om, >2000 Om
WM u3MeHeHus umrnenanca 6onee 30% OT ypoOBHS Mpebl-
JIYIIEro MPOrpaMMUpPOBAHUS).

CrarucTuyeckuii aHaau3

CratucTH4ecKUi aHaJIN3 MPOBOIMIICS C HCHOJIB30Ba-
nuem nporpammel StatTech v. 1.2.0 (pazpaborunk - OOO
“Crarrex”, Poccust). KonmnuecTBeHHBIC TOKa3aTelll OLCHU-
BaJINCh HA TIPEAMET COOTBETCTBUSI HOPMAJBHOMY pacripe-
JICTICHUIO C TIoMOIIbio Kputepust Koimmoroposa-CMupHOBa.
KornyecTBeHHbIE MMOKa3aTey, NMEIONHE HOPMAILHOE pac-
TIpe/ieNieHNe, OIMCHIBAIIICH C IIOMOIIBIO CPETHUX apH(METH-
yeckux BesarH (M) 1 cTaHIapTHBIX oTKIIOHeHuH (SD), rpa-
wui 95% noeeputensHoOro uHtepraia (95% /M). B cioydae
OTCYTCTBHSI HOPMAJILHOTO PACIIPENeTICHNs] KOJTMIECTBEHHBIC
JIaHHBIE OIMUCBHIBAIMCH C MOMOIIBIO Meauansl (Me) u HIK-
Hero U BepxHero keaptunei (Q -Q,). lng cpaBHeHus Tpex U
0oJiee CBSI3aHHBIX TPYII MO0 HOPMAJBHO pPacIpeeliCHHOMY
KOJIMYECTBEHHOMY NPH3HAKY MPUMEHSUICS OIHO(AKTOPHBIH
JIMCTIEPCUOHHBIH aHaJIn3 C MOBTOPHBIMU n3MepeHusimu. Cra-
THCTUYECKast 3HAYMMOCTb U3MEHEHHH 1TOKa3aTelisi B AMHAMU-
Ke OLICHMBAJIACh ¢ moMorbio crena [Tmtas (Pillai’s Trace).
[pu cpaBHeHHM Tpex U Ooslee 3aBUCUMBIX COBOKYITHOCTEH,
pacrpeziesieHie KOTOPBIX OTIMYaIOoCh OT HOPMAJIBbHOTO, HC-
TIONB30BAICSL  HeMapameTpuueckuil kputepuilt dpunmana
C aroCTEPHOPHBIMU CPABHEHHMSIMU C TMOMOUIBIO KPUTEPHS
YuIikokcoHa ¢ morpaBkoi Xonma.

HOJYYEHHBIE PE3YJbTATbBI

[Mapametper amekrpomoB DJIBU 233C-53 B mpen-
cep/iHOM no3uIuu (YIIKO [PABOro MPeCep/Iusi) B EPBbIe
CYTKH MOCJIE UIMIUIAHTAI[MH U B [TOCIIE/ Y0~
X HaOIONEHUSX MPUBEICHBI B Ta0I. 2.
OTH 3HAYCHHS OBLIH CONIOCTABUMEBI C OITY-
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HE y/laJ0Ch YCTAaHOBUTH CTATUCTUYECKU 3HAUYMMBIX H3Me-
HCHHI 9yBCTBUTEIBHOCTH U umrnenanca (p=0,72 u 0,922
COOTBETCTBCHHO).

OcJ10:kHeHns

VYV 5 mauueHToB BbIsIBIEHBI 6 ocioxHenui (10,9%),
CBSI3aHHBIC C MPEACEPAHBIMHU AIEKTPOAAaMH (y OJHOTO Ma-
IIMEHTA 3apErHCTPUPOBAHO 2 ocioKHEeHus). Y 13 manuen-
ToB (7,0%) 3aperncTpupoBaHbl OCIOKHEHUS, CBSI3aHHBIE C
JKEITYJOUKOBBIMH AJIEKTPOJIAMH.

Inexmpoowt IJIBH 233C-53

B pannem nocieoneparnuronsom nepuoae y 1 (1,8%)
ManyeHTa oTMedYeHa OIoKa/ia BBIX0/Ia UMITYJIbCa T10 Mpe-
CEpAHOMY DJIEKTPOMLY, YTO TOTpeOOBaNO IOBTOPHOU
orepanyy - 3aMeHbl dJekTpona. [lozaHue ocioKHeHMs
BBIsIBIICHBI y 5 manueHToB (9,0%). Tpu ciyyas (5,4%) nuc-
JIOKAIMU DJICKTPOJIOB MPOM30ILIN B MEPUOA OT § CyT 10
11 Mec. u moTpeOOBAIM PEMO3UIINHU TOJIBKO B 2 CITydasix
(3,6%), Tak Kak y TPEThEro MalMeHTa U3-3a Pa3BUTHS I10-
CTOSIHHOH (hOpMBI (PUOPWILISALIMK TIPEACEPINH MTpeaAcep-
HBIH BJIEKTPOJ MPH MPOrPaMMHUPOBAHMU OBUT OTKITIOUYEH.
Taxoke B cpoku 1-12 mec. BoisiBiicHO 2 (3,6%) moBpexie-
HUSI CTPYKTYPBI 3JIEKTPOJIOB (B 1 cilydae CHUKEHHE MMIIe-
JaHca anexrpoaa 10 150 Om, u B 1 ciydae ero noBbIIIEHHE
10 3000 Om B GunonspaoM pexxume, 450 OM B MOHOIIO-
JSIPHOM pEeXuMe). OTH HM3MEHEHHUs HEe OTpPa3WiINCh Ha
(YHKIIMOHUPOBAHHUH JIEKTPOJA ¥ HE TOTPeOOBaIN XUPYP-
I'MYECKOTO BMEIIATEeNIbCTBA, TAK KaK MAllMEHT HE SIBISIICS
OKC-3aBucumbim (Tabdm. 3). Takum 00pa3oM, KOJTUYECTBO
MIOBTOPHBIX OTIEPALIU B TPYIIIIE MPEICEPAHBIX 3IEKTPOIOB
coctaBwio 3 (5,4%).

Inexmpoovt IJIBH 233C-58

PaHHME OCIO)KHEHHUSI IO JKENYIOYKOBBIM 3JIEKTPO-
Jam oT™eueHsl y 8 (4,3%) nauumenTtoB. M3 HuX B 6 ciaydasx
(3,3%) Obu10 moBeimenue nopora IC (MakCUMaIbHO 110
3,75 B), 4ro norpeboBasio nepenporpaMMHUpPOBaHHs U Ha-
3HAUCHUs MMPOTHBOBOCHAINTENBHON Tepanuu. B 1 (0,5%)
cilyyae BBISIBJICHA OJI0KaJa BBIXO/Ia UMITyJIbCa (TTpoBeeHa
peno3urus 31ekTpoza) u eme y 1 nanuenta (0,5%) orme-
YECHO MOBBINICHUE MMITEaHca dekTpoaa domee 2000 Owm,
KOTOPOE€ HE MOBJIHUSUIIO HAa (DYHKIIMOHWPOBAHUE 3JIEKTPOIA,
MAlMEHT HAaXOUTCS I0J JTUHAMHYECKHM HaOIIOJICHUEM.

ONMMKOBAaHHBIMU TAHHBIMH II0 TIpEICep.-

HBIM JIEKTPOIaM JIPYTUX NTPOU3BOIUTENEH

[9, 12, 13]. AHanu3 moKas3al OTCYTCTBHE
CTaTHCTHYECKH 3HAYMMBIX U3MEHEHHH T10-

pora DC, 4yBCTBUTEIEHOCTH 1 UMIIEIAHCA

3a Bpems Habmonenus (p = 0,883, 0,714 u

0,421 COOTBETCTBEHHO).

[Mapamerper  smekTpomoB  DJIBU
233C-58 B KemymouKOBOH MO3UIHMH (BEp-

XyIlIKa TPaBOTO KeTyAouka) IPUBEICHbI B

Tabn. 2. OHK OBUIA COMIOCTABHMEI C OIY-

OJINKOBAHHBIMHU JaHHBIMH JPYTHUX HCCIIC-

JIOBAHUH TI0 KENTYTOYKOBBIM JIIEKTPOAAM
c akTHBHOH ¢ukcammeit [3, 14]. B xoxme

Tabnuua 1.
Knunuueckas xapaxmepucmuka nayuenmos
Xapaxrepuctuka 3HaueHue
Bospacr, net* 78 (43;70-81,5;92)
Myxckoit o, n (%) 75 (45,4)
HNmemungeckas 6ome3nb cepama, n (%) 157 (95,2)
AprepuanbHas runeprensus, n (%) 4(24)
XpoHmyeckas peBMaTuyeckast 0one3ns cepaua, n (%) 4(2,4)
CunnpoM crabocTi CHHYCOBOTO y3ia, 1 (%) 40 (24,2)
ABB 6noxkaga II/I11 ct, n (%) 9(5,4)/24 (14,6)
Bunonanenas 6one3ns, n (%) 27 (16,4)
@TII, cyororansHas / monuast ABB, n (%) 29 (17,6) /32 (19,4)
TII, cyOroranbhas / nonnast ABB, n (%) 2(1,2)/2(1,2)

aHanm3a qrHaMUKY mopora DC Hamu OBLTO
YCTAHOBIIEHO CTAaTUCTUYECKH 3HAYUMOE
ero nosermenwue (p=0,026). B To ke Bpems

[Ipumeuanue: * - 3HauUeHMS MPEICTABIECHBI KaK Meauana (25 u 75 kBaptu-
m); ABB - arproBenTpukymsipaas 6nokana, ®II - ubprusiius npencep-
nuit; TII- Tpeneranue npeacepauil.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

VY 5 (2,7%) manueHTOB HAOTHOIAINCH MTO3HUE OCIOKHE-
Hust (B cpok 1-15 mec.) - moBbienne nopora IC BoO Bcex
cirydasx. Peonepaiusi, a IMEHHO 3aMEHa JKEIYJI0YKOBOTO
aNIeKTpona, moTpedoBanack B 1 cimydae (0,5%) B CBsI3H C
noBbinieHueM nopora DC (tadmn. 3). OOIiee KoIu4ecTBO
MTOBTOPHBIX OIMEPALUI B TPYIIIC KETYITOUKOBBIX ICKTPO-
noB coctaBuiio 2 (1,0%).

OBCYXJIEHUE MOJYYEHHBIX
PE3YJIBbBTATOB

Bumnonsipusrie amexrponsr DJIBU 233C-53 u 233C-
58 UMEIOT aKTUBHYIO (PUKCAINIO B BHJE MHKPOBHHTA Ha
JUCTAaTHHOM KOHIIE, ITOKPBHITHI CHJIIMKOHOBOW H30JISAIUEH.
Jn1Ha 21eKTpOIOB COCTABISET COOTBETCTBEHHO 53 U 58
cM. s ynoOcTBa OpHEHTAIMN MEXAY AIIEKTPONaMH MPH
AMIUTaHTanuu ApyxkamepHoro JKC, KOHHEKTOpHas 9acTh
DJIBU 233C-53 momeueHa 3€J€HOW KOJIBIIEBOH METKOM.
Marepuan aHofa - THUTaH, MOKPBITHIA OKCHIOM HPUINS,
KaTOJI BBITIOJHEH W3 CIUIaBa TUIATHHBI-UPUINS, TIOKPBITHII
TakKe OKCHAOM HMpuansi. KoiamdecTBo JexcaMmeTa3oHa B
JUCTanbHOM yacTu sekrpoaa 0,65 mr.

B komIuiekre ¢ 3neKkTpogaMu MOCTaBISIIOTCS 3 CTU-
nera - npsimblie, auameTpoM 0,39 MM (C 3eTeHBIM HaKOHEY-
HUKOM) 1 0,35 MM (C KENTHIM), a TaKKe CTHIET J-POpPMBI
muametpoM 0,35 MM (¢ KEenTo-3eIeHBIM HAKOHETHHKOM).
Crout oTMeTHTD, uTO J-cTrutet mist DJIBU 233C-53 umeer
“aHaTOMHYECKUN~ W3rH0 B 2-X IDIOCKOCTSAX, (PPOHTAIb-
HOW M CaruTTalbHOM, YTO 3HAYUTEILHO OOJIEr4aeT ero
MTO3UIIMOHUPOBAHUE B YIITKE IPABOTO MPEICEPAHS.

MaxcuManbHbIH tuametp anekTpona 7,5 French (Fr).
Oto OombIle, YeM TUAMETpP DJIEKTPOJOB C CHIMKOHOBBIM
MTOKPBITHEM JIPYTHUX TPOU3BOIUTEIICH, JOCTYITHBIX CErof-
Hs Ha poiHKe (HampuMmep, Beflex RF 45D u 46D (Sorin
Group), a take CapSure Fix Novus 5076 (Medtronic),
KOTOpBIE MMEIOT MaKCHMalbHbIH auamerp 6 Fr). B kmm-
HUKE JWAMETp DJICKTpoJa MMeeT 3Ha4CHHE TPH BBIOOpE
XUPYPTAYIECKOTO IOCTyma. Hampumep, pa3smep Iuiedero-

23

JIOBHOM BEHBI YaCTO HE TIO3BOJISIET 3aBECTH B HEE OIHOBPE-
MEHHO J1Ba jekTpoaa no 7,5 Fr, mubo mocie ycrnenHoro
BBEJICHUS 3TU DIIEKTPOBl PACIIONAraloTcsl Tak TECHO, YTO
3aTPyIHSETCS MX CBOOOAHOE MO3WIIMOHUPOBAHUE BHY-
TpU Ceplilla BCJIEICTBUE B3aUMHOIO TPEHMSI, YCUJIMBAIO-
IIETOCS M3-32 HAJIMYHS CUJIMKOHOBOTO MOKPBITHS. Takxke
3aTpyAHCHUS MOTYT BO3HUKHYTH IPU BBEJCHUHU JOIOJI-
HUTCIBHBIX JIEKTPOMOB C OOJBIIAM JIHAMETPOM Yepe3
MOJIKIIIOYMYHYIO BEHY, KOrZla B HEeW y)e MMEIOTCS paHee
UMIUIAHTHPOBAHHBIC 3JICKTPOJBI M HUMEETCS CY)KCHHE
MIPOCBETA BEHBI, 3aTPYAHSIONICE MPOXOXKICHUE TOTOTHU-
TEJNBHBIX MEKTPonoB. [ToaToMy pa3paboTka u BHEIPECHUE
AIICKTPOIOB C MEHBIIUM JIHAMETPOM IO3BOJMIA OBl pe-
IIUTh P TEXHHYCCKUX MPOOIIEM, BO3HUKAOIINX BO BpeE-
Msl TIPOIICYPhl UMIUTIAHTAIUU. MeXaHUu3M aKTHBHOM (PHK-
calUy MperoiaraeT OOJBIIYI0 CTaA0MILHOCTh KOHTAKTa
ANIEKTPOJIa C DHJOKAPJOM, YTO MPOSBISETCS MEHbBIIUM
MPOLIEHTOM JUCIIOKAIMK B paHHEM M MO3/IHEM TOCIeore-
palMoOHHOM Iiepuoze. B HaieM uccie0BaHuu BBISBICHO
5,4% TNO3AHUX TUCIOKALUN MpeICepAHbIX 3IEKTPOJIOB,
YTO CPaBHUMO WJIM HECKOJBKO BBIIIE ATOrO MOKa3aress B
Jpyrux ucciaenosanusx [9, 12, 13]. B to xe Bpems y xe-
JIYIIOYKOBBIX JIEKTPOIOB TUCIIOKANUH BBISBICHO HE OBLIO,
YTO MPEBOCXOIUT AHAJIOTUYHBIC TAHHBIC 3aPyOCIKHBIX UC-
cnenoBanwuii [14]. C OfHOW CTOPOHBI, TO MOXKHO OOBSIC-
HUTH TEM, YTO B HAIIICM HCCJICIOBAHUH BCE JKCITYTOUKOBBIC
AJIEKTPOJIbI HAXOAMIIUCH B BEPXYIIKE MPABOTO JKEIYI0UKa,
YTO HM3HAYAJIbHO MPENIojaract OONBIIYI0 CTaOWUIBHOCTD
ANEKTPOJIA, XOTS JIaXKe B ATOM CIIydae COXPaHSETCs BEpO-
SITHOCTB €T0 JIMCIIOKALMU B CJIEAYIOIINUX CUTYalHsX:

* B paHHEM MOCJEONEPAlMOHHOM MEPUOE, BCIEICTBUE
OTCYTCTBUSI KOHTPOJISI XOPOILEro KOHTAaKTa AJIEKTpoja C
SHIOKAP/IOM Ha JTare UMIUIAHTAlUU (KOHTPOJb BBIXONA
BUHTA M3 AJICKTPOJIA 10 PEHTTCH-MapKepaM, mpoda ¢ Jbl-
XaHUEM W KalllIeM, TIIATCIbHBIA PEHTICHOCKOMUYCCKHIA
KOHTPOJIb 32 JIBUKEHHEM KOHYMKA AJIEKTPOJa MOCIJE BBI-
KpY4YHMBaHUS BUHTA, pOpMa IHIOTPaAMMEI);

Taonuua 2.
Ananu3 OuHamuKu nopoz2a INeKmMpoCmMuUMynAUUU, YY6CMeumenbHOCMu U umnedanca nekmpoooe JIBH 233C-53
u 3J/IFH 233C-58
Dranbl HAOIIOAEHNS
I cyr 2 cyT-6 Mec 7-12 mec 13-18 mec 19-24 mec P
Dnexrpoast DJIBU 233C-53

0,85 | 0,69- | 1,02 | 0,83- | 1,01 | 0,82- 1+ 0,8- | 0,89 | 0,75-
Topor 3C, B, M+SD 1056 | 101 [2052] 12 | 2039 1,19 | 026 | 12 | 044 103 | O3
UyBCTBUTEIBHOCTH, MB, 2,7 2,17- 1 2,61 | 1,97- | 2,09 | 1,55-| 2,97 | 1,46- | 2,35 | 1,84- 0.714
M=£SD +1,81 | 3,22 | £1,79| 3,24 | 1,15 | 2,63 +2 4,48 | £1,66 | 2,85 ’
HMmnenanc, Om, Me, 550- 552- 554- 550- 546-
Q1-Q3 624 73 650 788 592 711 613 766 630 750 0,421

Onexrpoanst DJIBU 233C-58
0,62 | 0,38-] 0,83 | 0,68- 1,1 0,1- 1,15 | 0,71- | 1,23 | 0,78-
i b b b b b b b b b b

Hopor 3C, B, MESD 1 551 | 087 [+0,13| 098 | +087 | 2.1 | =038 | 158 | 039 | 1,68 | %0%°
UyBCTBUTEIHHOCTD, MB, 7,28- 8- 8- 9,6- 14,4-
M+SD 13,2 14,4 144 14,4 144 14,4 144 14,4 144 14,4 0,72
Wmnenanc, Om Me, 752 | 475- | 678 | 567- | 675 528- | 715 | 489- | 722 | 547- 0.922
Q1-Q3 +241 [ 1030 [+96,7 789 | +128 | 823 | £196 | 941 | +152 | 897 ’

[Ipumeuanue: OC - AMEKTPOKAPANOCTUMYIISALIUS.
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* B paHHEM M MO3JHEM IMOCJIEONEPALNOHHOM TMEepUOJIE
BCIIE/ICTBHE BHEIIHUX MPUYUH (CUHIPOM TBUJJIEpA WU
Puna, 3axpbiTas TpaBMa rpyHOHN KJIETKH C TPAKIUEH dIeK-
TPOZIOB, U HEKOTOpHIE Apyrue) [15].

Ecnu npuHATH BO BHUMaHWE KIMHUYECKYIO 3HAUHU-
MOCTb 3TUX JIaHHBIX, TO, 0C3yCIOBHO, HI3Kasi BEPOSITHOCTh
CMCIICHHS JKEITYJJOYKOBOTO JJICKTpoJa OJaromnpusTHa B
IIaHe 0e30MaCHOCTH MAIlMEeHTa, 0COOCHHO €CIIM OH SIBJISI-
etcst OKC-3aBUCUMBIM.

CpaBHUTENBHO BBICOKYIO YacTOTy JUCIOKAIUi
MPEJICCPIHBIX TEKTPOIOB, KaK OBLIO MOKA3aHO B Pa3HBIX
uccienoBanusx [13, 16], MOXXHO OOBSICHUTH OTCYTCTBUEM
J-bopMmbl y nuCTaNBHON YacTH 3JCKTPOJA, XapaKTCPHOI
JUTS TIACCUBHBIX 3JICKTPOJIOB, Y KOTOPBIX Takas mpedop-
Ma SIBJISICTCS. MEXaHM3MOM (DUKCAIMU B TPAOCKyJlaX YIIKa
npaBoro npeacepaust. [IpeacepaHbii 2IeKTpo/l ¢ aKTUBHOK
(ukcanmell GUKCUPOBAH TOJBKO 32 CUCT MUKPOBUHTA, U
€ro CTaOWJIBHOCTh HE MOJICPIKUBACTCS U30THYTOU (op-
MO#. MOXXHO TPEAIMOIOKHUTh, YTO KPUTCPUU CTAOMIHHO-
CTH 3JICKTPOJIa C aKTHBHO# (hUKCAIIMEH, OTTMCAHHBIC BBIIIIE,
JIOJDKHBI  COOJTFONIAThCS CIIC JKECTYC MPU HMILIAHTAIUH
AJIEKTPOJIa B MPEICCPAHYIO MO3UIMIO, YTOOBI YMCHBIIUTh
KOJIMYECTBO JTUCIIOKAIIUMH, a 3HAYUT U MOBTOPHBIX XUPYP-
TUYECKUX BMEIIATEIbCTB.

N3BecTHO, YTO UMILIAHTAIUS JIEKTPOJIa Yepe3 Moji-
KJIIOYMYHYIO BEHY TTOMHMO PHUCKa MMHEBMOTOPAaKCca HECET
B ceOc TaKKe PUCK MOBPEKICHUS AJICKTPONA B MOIKIIIO-
YUYHOU 00JaCTH W3-3a MPOXOKICHHUS €ro uepe3 peodep-
HO-KJIIOUM4Hyt0 cBsi3ky [17, 18]. [lpu ananuze npuyuuH
MOBPEXKIICHHSI 3ICKTPOJOB HAMH ObLTO OOHAPYKEHO, YTO
o0a MpeICepAHBIX 3IEKTPOAa, Y KOTOPBIX OTMEYAJIHCh
W3MCHCHHS WMIIC/IaHCA, OBUIM WMIUIAHTHPOBAHBI uepes
MOJIKITFOYMYHYIO BeHY. B TO jxe BpeMst 00a KeTyTI0IKOBBIX
AJEKTPOJIa, Y KOTOPBIX TAK)KE OTMEUAIOCh U3MEHEHUE M-
reanca, ObLUTH MMIDTAHTUPOBAHBI Yepe3 IJICYCTOJIOBHYIO
BeHy. TakuM 00pa3oM, YeTKO# 3aBUCHMOCTH BEPOSITHOCTH
MOBPEXKIICHHSI ICKTPOAA OT BEHBI, Yepe3 KOTOPY ObLia
MPOU3BE/ICHA UMILIAHTAIUS, BBISIBICHO HE ObLIO. DTO MO-
JKET OBITh CBSI3aHO KaK ¢ MaJIOi BBIOOPKO# MAI[EHTOB, TaK
U C HEOOJBIINM KOJIMYCCTBOM MOBPEKICHHUI AIICKTPOIOB
(o nBa B Kaxzo# rpymme). B ciaydae ¢ Kemymou4KoBEIMU
AIEKTPOIaMH YOS TUTEIHBHO TOBOPUTH O MECTaX MOBPEXKIC-
HUS DIIEKTPOJIOB U BO3MOXKHBIX TPH-
YUHAX 3TOTO JI0 BHIMOJIHEHUS PEBU3UU
HE TpeNCTaBisieTcss BO3MOXKHBIM. 1o
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eB, 3,8%), Tak U B MEHBIICH CTEICHH B Mo3nHue (5 ciy-
4aes, 2,7%) cpoku mocie onepaiuu. KoHcepBaTUBHBIMU
METOJIaMH, TO €CTh MOBBIIICHUEM AMIUTUTYIbI CTUMYJIA H
Ha3Ha4YE€HHEM IPOTHBOBOCHAIUTEIBEHON Teparuy yaaaoch
CHU3UTH mopor ctumyisinud B 10 ciayuasx (5,4%), oqHako
JIBYM TMAIMCHTaM H3-3a2 HEA(P(PCKTHUBHOCTH KOHCECPBATHB-
HOW Tepanuu ObUTH BBIMIOJIHCHBI TIOBTOPHBIC OTCPAIUH -
OJIHa PETO3UIIMS U OJIHA 3aMEeHa dJIeKTposa. B nmureparype
OMKCAaHO HECKOJIBKO BO3MOXKHBIX MIPUYHH MOBBIIICHUSI 110-
pora CTUMYJISIIIAN, TIPUYEM CBS3b PA3BUTHS OCIOKHCHUS
CO CpPOKaMH IIOCIIe ONEpalMy JIaeT KU K HOHHMMaHHIO
stux npuuud [15, 19]. Ecnu noBelieHue nopora CTUMYJIs-
LMK WM OJIOKaJ1a BBIXOAA Pa3BUBAIOTCS Yepe3 HECKOIBKO
YacoB WM JHEH Mociie UMIUIAaHTal|K, TO Haubosee Bepo-
SITHBIMU TPUYUHAMHU 3TOTO SIBIISTIOTCS IUCIOKAIUS JICK-
Tpona uiaM nepdopanus cepaua. [lorepst 3axBara uepes
HECKOJIbKO HEJIEIb M MECALEB MOCiIe ONepaluy IpOouc-
XOZMT B OCHOBHOM M3-3a2 00pacTaHus JIeKTpoaa MyQron
U3 COCTMHUTEIBHOW TKaHW. DTOT BapHaHT B HACTOSIICE
BpeMsi BCTPEYAETCsl PElKO, TaK KaK BCE COBPEMEHHBIC
ANIEKTPO/IbI MMEIOT CTEPOMHOE MOKPHITHE Ha JANCTAIb-
HOM KoHIIe. M, HakOHeIl, MOBBIIICHHIE TOPOra CTUMYJISIHH
4yepe3 HeCKOJIBKO MECSIIIEB WIIM JIET CBS3aHO Yallle BCEro ¢
MOBPESKICHUSIMUA METAJTMYCCKOTO TPOBOIHUKA WIH U30-
JSIIMU JIEKTPOJiA, a TakKe, BO3MOXKHO, C HCTOLICHUEM
Oarapeu KapAMOCTUMYNIATOpA. TakyKe BO BCEX Cllydasx He-
00XOIMMO HCKJIFOYaTh OOpaTHMbIC MPUYHHBI, HAPUMED,
MeTaboJIMueCcKUe HapyLIICHUs, UIIEMHIO MUOKap/a, a Tak-
JKE TIPUEM PA3IIUYHBIX (HapMAKOJIOTHYCCKHUX MPErnapaTos,
CIOCOOHBIX MOBBICUTH CTUMYJISIIIHOHHBIN opor [20].

TakTuka BEJCHHS MAIMCHTA C TAKHUM OCIIOKHCHUEM
B HaIlleM HCCIICJOBaHUU ObUIa cienyromas. Eciu B pan-
HHE CPOKM MOCJIe MMIUIAHTAIlMK MpoMCcXoamiia Ojokana
BBIXOJIa, ITPOBOJMJIACH CPOYHAs PETO3MIMSI WM 3aMEHa
anekTpona. B cimydae ¢ panHe#t Onokaabl Beixona DJIBU
233C-53 Obula npoBe/ieHa 3aMeHa AeKTpoaa. MoTuBamus
XHMpypra NpOM3BECTH MMEHHO 3aMEHY, a HE PEIO3UIIHI0
90D, ocranack HEU3BECTHOM (OTCYTCTBYET 3alUCh B UCTO-
pun OoNe3HN).

[Ipu BBICOKOM MOpPOTE CTUMYJISIIIMK B PAHHUE CPOKHU
Ha3Ha4YaJIMCh HECTEPOMJHBIC IMPOTHBOBOCIAIUTEIbHBIC
Mpenaparsl ¥ MOBbIIIATach AMILTUTYA CTHMYJIA 10 TPEX-

Tabnuua 3.

Ocnoxcnenusn nekmpooos IJIBH 233C-53 u DJIBH 233C-58

HAILIEMY OTBITY C SJIEKTPOAAMH JPY- | OcosHeHUs

| Cpokn | n | % | Jleuenne

TUX TPOU3BOAUTENEH, AaKe MOCTYI

Onexrpoast DJIBU 233C-53

Yepe3 BCHECCKIHIO TJICYETOJIOBHOM

BGHBI HC TapaHTHpyeT COXpaHHOCTh | DIOKAJIA BBIXONA

Jo 8 cyT. 1 | 1,8 | 3amena anexrpona

M30JIALUY AJIEKTPOJa ¢ TeueHueM Bpe- | Jlucmokarus 8 cyr. -11 mec. | 3 | 5,4 | Peno3unusi/3amena
MCHH, TaK Kak HPC3MCPHBIC YCWIHMA [ TToppeskaeHue CTpyKTyphbl D 1-12 mec. 2 | 3,6 | HaGmonenue, I1IT
MIPU 3aTATMBAHHMU JITATypbl BOKPYT Smexrponnt DB 233C-58
BEHBI 0€3 UCTIOIb30BaHUs My(THI TaK-
’Ke MOTYT NPUBECTH K [OBPEK/ICHHIO brokana Bexona 1-7 cyt. 1105 Penosunus
U30JIAIUY YK€ Ha paHHUX cpokax mo- | Mmnenanc >2000 Om 1-7 cyt. 1105 HaGmonenne
CJIe MMTLIAHTAIHH. 1-7 cyr. 6 |33 III1, HIIBC

OCHOBHYIO JOJIIO OCJIOXKHCHUH .

yio A Bricokuii mopor CTUMYITAIIN 1-15 mec. 4 (2,2 1T

B TPYIIIE JKETYJOUYKOBBIX JIEKTPOIOB
COCTaBUJIO 3HAYUMOE TIOBBILIEHHE 2 mec. ! 10,5 ] 3amena snekrpoza

nmopora CTUMYJISILIMU, TPHYEM 3TO
OTMEUanoch Kak B panuue (7 ciyda-

ITpumeuanue: OO - snaokapauanbHbIi 2nekTpon; I1I1 - mepenporpammuposa-
nue; HIIBC - HecTeponiHble TPOTHBOBOCHAINTENBHBIC CPE/ICTBA.
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KpaTHOTO 3araca ¢ MOoCAeAyIOIUM IPOorpaMMHUPOBaHIEM
Kaxxiple 1-2 JaHS 10 MOSIBICHHS TEHACHIIUH K CHIKCHHIO
aTOro mapameTtpa. [lanee mporpaMmMHpoBaHHE MPOBOIU-
J0ch B 00bIHOM pexxume (depe3 3-6, 9-12 mec). Ecin
OCJIO)KHEHHUE Pa3BUBAJIOCh uepe3 2 Mec. U TO3XkKe, TO,
P HEBO3MOXHOCTU 3alpOrpaMMHUPOBATh JABYKPaTHBIH
3arac 1o aMILTUTY/e, IPOBOIMIIACH 3aMEHa / PETIO3UIIHs
anexrpoaa. IIpu 3ToM Ha HauaJabHOM JTalne ¢ MOMOILBIO
0030pHOH peHTreHorpaduu OpraHoB IPYJHOH KIETKH B
pexuMe ‘““KeCTKOro” CHHMKA MCKIII0Yalach JUCIIOKAIUS
W/WIN TIOBPEXJICHUE 3JIEKTpoAa. Mbl IPOU3BEIH 3aMEHY
oxnroro O3 DJIBU 233C-58 B nmo3guue cpoku (yepes 2
MecC. T0CJIe UMIUIAHTAIMK) B CBSI3M C MOBBIIICHUEM I10-
pora crumyinsituu. [Tpexunit snexrpos Obln ynasieH 0e3
TEXHUYECKHUX TPYAHOCTEH METOIOM TPaKILUH, TOBPEXIe-
HUS HAa HEM OTCYTCTBOBAJIU.

C HakoNJEHHEM OMbITa MMIUIAHTAIlUM SJIEKTPOIOB
OJIBU 233C-53 u OJIBU 233C-58 y Hac moSBUIMCH IO-
JKeJIaHUs K IPOU3BOIUTEIIIO [T YITyUIIEHUS KOHCTPYKIUH
1 00JeryeHus npouecca UMIIaHTALUU ITUX JIEKTPOIOB.
[Ipexnae Bcero 3To KacaeTcs CTUIIETOB, MOCTABISEMBIX B
KOMIIIIEKTE C 2neKTpoaaMu. Kak ObUI0 yKa3aHO BbIIIE, 3TO
2 mpsSIMBIX CTHJIETA C Pa3HOM TOJIIUHOM U, CIE0BATEIbHO,
Pa3HOM CTEMNEHBIO KECTKOCTU. 3aMEUEHO, UTO B OT/IEIBHBIX
city4asix ObUIO HEBO3MOYKHO TTO3UIIMOHUPOBATH JJEKTPOJ B
MIPABOM XKEJTyI0UKe, UCTIONIB3Yys MPIMOM CTHIIET Jake Hau-
MEHbIIIEH JKECTKOCTH, TaK KaK CTHJIET HE MOT NMPONTH IO
XOJly JIEKTPOJia uepe3 TPUKYCHUIAIbHbIN KIanaH B mpa-
BBIH xeyaouek. CTuieTr KaKk Obl “BBINPSIMIISIT SJIEKTPO/,
B pe3ynbTaTe 4ero MpOoHCXOJWIa €ro AUCIOKaIus B mpa-
Boe mpencepaue. [IpoGnema pemanach 3aMeHON cTueTa
Ha UMIIOPTHBIC aHAJIOTH, MEHBIINE 10 UaMeTpy U Oojee
“msrkue”. [1oaToMy MBI cauTaeM, 4To 100aBICHHE K KOM-
IJIEKTY elle OHOTO CTUJIETa MEHbIIEH KeCTKOCTH M03BO-
JIUII0 OBI PEMIUTB 3Ty IPOOJIEMY U UCIIONIB30BaTh BO BpEMs
OTIepalLiU TOJBKO “pPOJHBIC’ CTHIIETHI.
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Bropasi KOHCTpYKTHBHasi OCOOCHHOCTH Kacaercs
MHUKPOBUHTA aKTHBHOH (ukcanuu. B HekoTopbIX cH-
TyalusiX NpU MMIUIAHTAIMK DJIEKTPOJa 4epe3 IUIeuero-
JIOBHYIO BEHY, 0COOCHHO €ClIM B HEW BCTPEYasHCh Ipe-
MATCTBUS B BUJC M3BUTOCTCH WM “HEyqoOHOTO” yria
BIIQJICHUSI B MOAKIIIOYMYHYIO BEHY W IPHXOIWIOCH C
ONpEAENCHHBIM YCHWJIMEM TMPOTAJIKUBATh 3JIEKTPOJ IO
XOJly BEHBI, OBIJIO 3aMEYEHO CaMOIIPOU3BOJILHOE BBHIKPY-
YUBaHME BUHTA U 3allCIUICHHUE €r0 3a BEHO3HYIO CTEHKY.
DTO 3aTpyIHAIO AalbHEHINN CBOOOIHBIN X0/ AIIEKTPoaa
u TpeOOoBaJIO 3aKPy4HBaHHsI BUHTAa 00PaTHO, YTO HE TOJb-
KO Y/UTHHSIJIO BPEMSI ONepaliiy ¥ JOCTaBIISsIO Heya00cTBa
B paboTe, HO ¥ CO3/1aBaJI0 ONPEACICHHBIA PUCK AJIS MAIH-
eHTa (nepdopalns BeHbI, BO3MOKHOE ITOBPEKACHUE TPH-
KyCIUJaJIbHOTO Kilanana). Mpl cuuTaeM, 4To HEOOXO/H-
MO yCOBEpPILICHCTBOBaHUE MeXaHH3Ma (DPUKCAIMH, YTOOBI
n30eKaTh NOJO0OHBIX OCIOKHEHHH.

3AKJTIOYEHHUE

Onexrponsr DJIBU 233C-53 u DJIBU 233C-58 3a
BpeMs HAOIIOACHHUS MPOJAEMOHCTPHUPOBAN MIPUEMIIEMBIC
MapaMeTpsl TyBCTBUTEIBHOCTH, OCTPBIX U XPOHUICCKUX
MTOPOTOB CTUMYJIAINH, a Takke 6e3omacHoCTh. [Ipu cpas-
HUTEJIBHO BBICOKOM YPOBHE PAaHHUX W TMO3JHUX IIOCTE-
OTICPAIIMOHHBIX OCIOXHEHHHA, KOTOPBIE IPOUCXOIUIH
MPEUMYIIECTBEHHO B MEPBBIA TOJ MOCJTE MMILTAHTAIIHH,
JIOJISL TIOBTOPHBIX oOmepanuid Opiia HeBbICOKOH (5,4% B
Tpymnme TmpeacepaHbix U 1% B Tpymme KeTyTouKOBBIX
aneKkTpoaoB). Heckompko Oombliee KOMMYECTBO OCTIOXK-
HeHull y anmekrpomoB DJIBU 233C-53 B mpencepmHoi
MMO3ULMKH OOBSACHSETCS UX 0oJiee 4acTOM AUCIOKALMCH,
YTO, BEPOATHO, CBA3aHO C OCOOCHHOCTSIMH (UKCAITUU
AIIEKTPOJIOB B YIIKE MPABOTO MpEAcepaus ¢ GOopMIpOBa-
HueM J-o6pasHoii metnu. He ObITO BEISBICHO HU OIHOTO
JIETaJIbHOI'O MCXOJa, BHI3BAHHOI'O OCJIOKHEHHUSMH I10CIIe
UMIUTAHTALAHN JIEKTPOIOB.
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BJIMSIHUE JOIOJHUTEJILHBIX BO3IENCTBHI B JIEBOM ITPEJICEPIMM HA DODOEKTUBHOCTD
KPUOBAJIJIOHHOM ABJIAIIUU V TTAIITMEHTOB C [TAPOKCHU3MAJILHOM ®OPMOM ®OUBPUIIJISALIUN
[IPEJCEPIUIA
10.U.PaukoBa'?, O.A.CepreeBa’, M.B.I'opes', IIl.I.Hapnasn', H.A.I'aiixyxoBa', C.B.Ileresibko’,
O.B.Makapbiuesa'?, C.U.JJoarununa', ®.I.P3aes'?, E.}0.BacuibneBa'?, A.B.IlInexkrop?

'TBY3 20pooa Mockewt «lopoockas knunuueckas oonvrnuua umenu H.B./lasbloosckozo lenapmamenma 30pasooxpa-
Henus 2opoda Mockewly, Poccus, Slyzckas yi., 0. 11; *@I'EOYBO «MocKo6cKuii 20cy0apcmeeHHbLil MeOUKo-
cmomamonozuyeckuii ynusepcumem umenu A.H.Eeooxkumosan M3 P®, /lenecamckas yn., 0. 20/1.

Heab. OueHnTh BIUSHNE AOTOMHUTENBHBIX Bo3nercTBuid ([JonB) B neBom mpeacepaun (JIIT) mocne 3aBepueHus
nzossiuuu Jgerounsix BeH (MJIB) Ha addextuBHOCTS KprobamtonHoi adnanuu (KBA) y nanueHToB ¢ mapoKCU3MaIbHON
¢dopmoii pudbprnanun npencepauit (PII).

Marepunana u MeTobl HccaenoBannsa. Hamu nposeneH ananu3 nepBudHbIX npouenyp KBA, BhIOTHEHHBIX Maly-
eHTam ¢ napokcusmaiabHol popmoii ®II 3a nepuon ¢ 2017 o 2021rr. Mccnenyemas rpynmna (rpymma Aaroputm, n=82)
HaOpana npocriekTrBHO B 2019-2021rr. ITepBbiM aTanom Beimonnsiiack KBA MJIB ¢ goctrkeHreM KpUTEpUEB U305~
nuu. [TanuenTtam ¢ cuHycoBbIM puTMOM Mociie okoHuanus JIB nposoaunacs naaykiust ®I1 mpu nomomu yyamaromei
CTUMYISILMU npefcepauit. IlamuenTtam, y koTopslx yaanock uHaynuposars @I, u mauuentam ¢ @I nocie okoHUaHUSA
WJIB BhINONHSIICS CAEAYIOIINI 9Tar - HaneceHue JlonB B 061acTH JIeBbIX raHIMOHAPHBIX cruteTeHuid. [Ipu nocTmxkennn
CTOIKOro CHHYCOBOIO pUTMa Ipoleypa 3aBepiianacs. B ciaydae nponomkenust OIT win ee MHAYKIMK NOBTOPHOH y4a-
maromeil crumyssinuet HanHocunucs JlonB no 3agneit crenke JIIT; ecnu @I mponomkanack nocine 3asepiueHus JonB
WM UHAYIUPOBAJach MpU yvyalllaolield CTUMYJISILIMK, CUHYCOBBIN PUTM BOCCTaHABIMBAIM KapauoBepcuel. B rpymnmy
KoHTpoJ st (rpynma KoHTposb, n=94) peTpoCrneKTHBHO BKIFOUYEHBI MAMEeHTHI, KOTOpbIM B 2017-2019 rr pyTHHHO BBION-
Hsnack Toabko KBA NJIB ¢ noctukenuem kputepues usomsinuu. B ciyuae npogomkenus @I1, cunycoBblil puTMm BoccTa-
HaBnuBanu kapauosepcueil. [ToneiTku nnaykiyu @I Bo Bpems npouexypsl He IPOBOJUIUCS.

Pesyabrarel [pynmnsr AnropurM 1 KOHTposIb ObUIM COTIOCTaBUMBI 110 KIIMHUKO-JIEMOTpaUueCKUM U JI1eKTpodu-
3MOJIOT'MYECKUM Xapakrepuctukam. Yepes 12 mecsueB 3(pGeKTUBHOCT MPOLEAYPHl B IPyIe AJITOPUTM Obliia BBIIIE,
yeM B rpymme Konrpouss (78% npotus 62,8%, p=0,044). 3Ha4nMbIX OCIOXKHEHHH HE ObLIO.

3akurouenne. Takum oOpaszom, nosrarnHoe Beinonnenne JJonB B JIIT noseimaer apdpexruHocts KBA B oTnanen-
HOM IIepHOIC U HE BIUSAET HAa PUCK PA3BUTUS OCIOKHEHHH.

KaroueBrble ciioBa: (1)I/I6pI/IJ'IJ'IHHI/I$I npe,ucep)mi/i; KpI/IO6aJ'IJ'IOHHaH a6nau1/m; JOIIOJTHUTCIIBHBIC BO3,H€I7[CTBPI$I; H30J1d-
oy 33[[Heﬁ CTCHKHU JICBOTO IpCACEpAUus
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Aim. Cryoballoon ablation (CBA) is one of the methods for catheter pulmonary vein isolation (PVI) for paroxysmal
atrial fibrillation (AF). Left atrial additional lesion (LAAL) to PVI were proposed to eliminate extrapulmonary AF trig-
gers. Nonetheless whether the additional lesions improve CBA effectiveness is not clear.

Methods. Primary CBA procedures performed for paroxysmal AF during 2017-2021 were analyzed. The study
group (Algorithm group, n=82) was recruited prospectively in 2019-2021. As the first step CBA PVI were performed in
all pts. In those who were on sinus rthythm (SR) after the PVI, AF induction attempts with burst atrial pacing were per-
formed. Pts with induced AF and those who stayed on AF after PVI underwent LAAL at the left ganglionated plexus area.
In case of stable SR (non-inducible AF) the procedure finished. If AF was inducible or did not terminate during CBA, the
second LAAL set were performed - LA posterior wall lesions. If AF was still inducible or did not terminate, the SR was
restored by electrical cardioversion. The control group (Control group, n=94) was formed retrospectively from patients
with routinely performed only CBA PVI with achievement of isolation criteria in 2017-2019. If AF continued, sinus
rhythm was restored by cardioversion. There were no attempts of induction AF during the procedure.

Results. The Algorithm and Control groups were comparable in terms of clinical, demographic and electrophys-
iological characteristics. At 12 months postoperatively, the effectiveness was higher in the Algorithm group than in the
Control group (78.0% vs. 62.8%, p = 0.044). No adverse effects were found.

Conclusion. Thus, the stepwise approach with LAAL increases the effectiveness of CBA in the long-term period
and does not affect the risk of complications.

Key words: atrial fibrillation; cryoballoon ablation; additional lesion; isolation of the posterior wall of the left
atrium
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pulmonary vein isolation in paroxysmal atrial fibrillation patients. Journal of Arrhythmology. 2023;30(2): 27-34. https://
doi.org/10.35336/VA-2023-2-04.

W3omsauus JIErOYHBIX BEH pynna Anroputm pynna KoHTponb
(MJIB) meTomom KpuoOOaJIoOH-
Hoit abnanuu (KBA) sBisiercs ( » ( »
OJTHMM M3 OCHOBHBIX CI1I0CO00B
KOHTPOJIS pUTMa y TAalMEHTOB cpP on
¢ MApOKCH3MAIbHOH (HOPMOIL 3asepuienve yem Hisgyiwa ¢I'I4_ 3aBepLieHuWe npoueayps!
bubprIAIUIN npeacepauit "pou?u‘yph' s cP on

/
(@I [1, 2]. DddexkTuBHOCTH
lpynna A-U/1B
WJIB obyciioBieHa ycrpaHe- ( ﬁ |rpynna K-CP ||l'pvnnal(-on|

HUEM TpUTITEPOB, KOTOPLIC B

i - cP

HauOoJbIIell  cTemeHH 00y 333:9:%"6 KM vy mykigmn N1 |¢n

CIIABJIMBAIOT  BO3HMKHOBEHHE np “lmpbl eo0oe

®IT [3]. CornmacHo JaHHBIM -

M.Haissaguerre u COaBT., BbI- Ry AMAEEHIC

ABJICHHE TPUITEPHON aKTHUB- oe® ! ﬂ - KBAWNB

HocTH JerouHbix BeH (JIB) 3asepLueHue npoueaypbI i @ - PomBTC !
: @ - PfomB3CAN

nocturaet 94% Bo BpeMs mep-
BUYHON MPOIEAYPHl KaTeTep-
Hoii abnanuu [4]. Peuuaus ®I1  Puc. 1. Cxema évitnonnenus kpuooannonnoi aonayuu (KbA) 6 odeux zpynnax.
MOXET OBITh CBsi3aH He TOoNbKo Ilpumeuanue: 30ece u oanee HJIB - uzonayus nezounvix éen; /lonB - oononnu-

C BOCCTaHOBJICHUEM IIpoBene- menvHble o30eiicmeus; I'C - canenuonapnste cnnemenus; 3C - 3a0HAA cmenKa;
uus B JIB, Ho u ¢ aktuBaruenr  JIIT - neeoe npeocepoue; CP - cunycoewtii pumm; @II - hubpunnayus npeocepouii;
BHEJICTOYHBIX aAPUTMOTCHHBIX A - Aneopumm (uccnedyemasn zpynna); K - Konmpons (Konmponwvnas zpynna).

| Tpynna A-M/IB+TC+3C |
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

04aroB (TPUTTEPOB WJIM KPYroB re-entry), 4to Haubosee
yacTo 00yCJIOBICHO pa3BUTUEM NpescepaHoro pudposa
[3, 5]. CaMbIMH YacTBIMH JIOKAJIU3ALUSIMU TaKUX TPUT-
repoB ®II aBnsitoTcs: BepXHsis 0OIast BEHA, KOPOHAPHBIH
cuHyc, yuiko jesoro npencepaus (JIIT), cesa3zka Mapiia-
J1a, TIOrpPaHUYHBIA rpedeHb, 0baacTu pparMeHTHPOBAH-
HOM akTHUBHOCTH y raHrimonapusix cruierenuii (I'C) u
3aauss crenka (3C) JIII [3]. U3BectHo, uto JIB u 3C JIIT
UMEIOT 001ee 3MOPHONIOrHYECcKOe MPOUCXOKACHHE U3
SKTOJIEPMBI U CXOXkKee TUCTOIOTHUEeCKoe cTpoeHue [6, 7].

Bwmecre ¢ TeM, Ha 3)peKTHBHOCTB KaTeTepHOH abia-
LM BJIMSIET ¥ KOMOPOMIHOCT. Bo MHOTHX HCCie0BaHUsIX
OBUTO TIOKa3aHO, YTO Takue (aKTOpbl PHCKa, KaK apTepH-
aJbHasl THIIEPTEH3UsI, OKUPEHUE, XPOHUYECKas cepeyHas
HEJIOCTATOYHOCTh YCYTYOJISIFOT ITPOIIECCHI AIEKTPUIECKOTO
U CTPYKTYPHOTO pEeMOJIeIMPOBaHUs peacepaunii [8, 9].

ComnacHo pexkoMeHanusM EBporieiickoro ooiecTsa
KapAHOJIOoroB no nuarnoctuke u euenuto OIT (2020), ne-
00XOJJMIMOCTH BBITTOJTHEHUSI, JIOKAJIU3ALHUsI U 00bEM JI0TOI-
HUTENBHBIX Bo3neircBuil ([JonB) Bo Bpems mpouenypsi
KaTeTepHOIl abylalliy 0CTaeTCsi Ha yCMOTPEHHE OTIePUPYIO-
mero xupypra [8]. [locnennue uccienoBanus, B KOTOPhIX
n3yuancs Bonpoc HaHeceHus JlonB ¢ momomrsio KBA, ne-
MOHCTPHPYIOT HEOJHO3HAUCHbIC pe3yJbTarbl U TPeOyroT
TiareabHoro aHanusa [10-13]. U3BecTHO, YTO MHIYKIUS
ycroitunBoit ®@I1 ygamaromeil cTumynsanuen npeacepauit
nocne MJIB moxer sBisThCS npequkTopoM pennausa OIT
[14]. Bonpoc mostanHoro HaHecenusi JonB Ha ocHoBe
BozMoxkHOCTH MHAYKIMH PII mocne Beimonnenuss KBA
WNJIB panee He n3yuancs.

Cpagnumenvnas XapaKmepucmuKka 0CHOGHBHIX KIUHUKO-
oemozpaghuueckux nokazamenei
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Takum 00pa3oM, TpencTaBiseTCs aKTyalbHBIM CO-
nocrasnenne dpdexruBHoctu crangapraoii KbA NJIB n
npouenypst KBA NJIB ¢ noaranueiM HanecenueM JlonB B
JIIT na ocuoBe unaynupymoctu ®II. Llensro HacTosIIETO
HCClIeIoBaHus siBysieTcs oueHka BiusHus JonB B JIIT mo-
cie 3aBepuienust UJIB na appexrnHocTs KBA y mannen-
TOB C MapoKcu3MaIbHOW popmoit DIT.

MATEPHUAJ U METOJbI
HCCIEJOBAHUA

B uccrnenoBanue BkItOYEHB! 176 MalMEHTOB, y KO-
TOPBIX M3y4YCHbI KIMHUKO-AEMOTrpa(uIecKue U 3JIEKTPO-
(hm3MOIOTHUECKIE XapaKTEPUCTHKHY, a TAKXKE OT/aJICHHBIC
pe3yabTaThl BMEIIATENbCTBAa. KpUTepnu BKIFOYEHUS: BO3-
pact manueHToB ot 18 mo 75 net, mapokcu3ManbHas Gpopma
OI1, nepsuuHas KBA. Kpurepuu HEBKIIOUEHHUS: 310Kade-
CTBEHHBIE HOBOOOpPa30BaHUs, OCPEMEHHOCTH, BBIpa)keH-
HBblE HapynieHust (QyHKIMU MOYeK (KJIMpEHC KpeaTWHHHA
<25 MII/MUH; YpOBEHb KpeaTHHIHA KPOBH >22(0 MKMOJIB/T)
U TiedeHH (TOBEHIMICHHE YPOBHS allaHMHAMUHOTpaHCQe-
pasel, acmapraTamMHHOTpaHcdepassl, OmmmupyonHa Oonee
3-X HOpM), OTKa3 MAILMEHTa OT Y4acTUs B MCCICAOBAHUM,
norepst cBsizu ¢ nanueHtoMm nocie KBA. HccnenoBanue
OBUIO BBINTOJHEHO B COOTBETCTBHU C NMPHUHIMIIAMU XEIb-
CHUHKCKOM JIeKJIapaLuu.

Hamu nposenien ananus nepsuuHbix npouenyp KBA,
BBITIOJIHEHHBIX TAIMEHTaM C IMapOKCH3MaJIbHOH (opmoit
®II 3a nepuox ¢ 2017 o 2021 rr. B uccnenyemoii rpymn-
ne (I'pymma Anroput™, n=82), HabpaHHON MPOCIIEKTHBHO
B 2019-2021 rr, npoBommiiack KBA ¢ mosTanHbiM BbIIOIHE-
muem JonB. B rpymmy kouTpons (I'pymma
KonTponp, n=94) ObuM pPETPOCHEKTHBHO
BKJIFOUEHBI HalMEHThl, KOTOpbIM B 2017-
2019 1T pYTHHHO BBINOJHSIACH TOJIBKO

Tabnuua 1.

[Tokazarenb Tpymna Tpymna A
Auroput™ (n=82) | KorTpoms (n=94) P Meroauka nponenyprt KbA .
— Bcewm marpenTaM mepen KaTeTepHOR
Kenckuit o, % 30 33,3 >0,05 abmanyeld BBINOJHAIACH KOMIIBIOTEPHAs
Bospacr, rozibl 62 [53; 67] 65 [58; 68]  [>0,05] rtomorpadus yuika JIIT unm upecnuieBo-
HWHnaexc Macesl Tena, Kr/m? | 28,0 [26,3; 31,8] | 28,8 [25,2; 33,5] | >0,05 | Has oxokapauorpadus i HMCKIHOYEHHUS
JIA®DIL, romsi 4,0[2,0;100] | 4,0[1,6;8,0] |>005| Tpomba s JIL Ilox sryrpusenHoii cexa-
nueil 1 MEeCTHOW aHecTe3Wed BBINOIHSII-
CHAZDSfVASC’ Gasbt 211 3] 2[1; 4] ~0,05 CsI BEHO3HBIHN JOCTYII, JUarHOCTHYCCKHEC
HAS-BLED, 6ansl 0[0; 1] 01[0;1] >0,05 | mMHOromomocHele 3MEKTPOIbI MO3UIHOHHU-
AT, % 74,4 85,2 >(0,05| PpoBamMCh B KOPOHAPHOM CHHYCE M PABOM
CIL, % 62 8.6 ~0.05 | emynouke. Mo u nocne KbA MJIB npo-
- - - - BOIUIOCH 3NEKTPOPU3MONOIHYECKOE HC-
UbC, % 7.3 18,5 >0,05 cnenosanue (Bard, Lab system Pro, USA)
OHMK, % 7,3 12,3 >0,05 [ ¢ uenbl0 AMATHOCTHKM COMYTCTBYHOIIMX
DKC/MUK] 2.4 7.4 >0,05 | mapymienuit purMa cepina, OlEHHBANach
Pasmep JITI, My 44 [39; 46] 41,0 [38;46] |>0,05| AMHAMHEKE H3MCHEHMA 3¢ PEKTHBHOTO
" : : pedpakTepHOro neproia aTpHOBEHTPUKY-
©B JIK, % 60 [58; 65] 60 [60; 65] >0,05 JIIPHOT'O y3J1a U aHTerpajHoil Touku Ben-

[Ipumevanue: naHHBIE IPEACTABICHBI B BUE MEANAHBI U MEKKBAPTHIBHO-
ro pasmaxa - Me [Q1; Q3] win aGCOMOTHBIX U OTHOCUTEIFHBIX YacTOT - N
(%). JA®II - nnurensHOCTh aHaMHe3a GUOpMILIIIUK npencepaunii; Al -
aprepuainbHas runeprensus; C/1 - caxapusiii quader; UBC - nmemnueckas
6onesnp cepana; OHMK - octpoe HapylieHHEe MO3TOBOTO KPOBOOOpaiie-
Hust; OKC - umnnantupoBaHHsblil 2nekTpokapauoctumyisatop; UK/ - um-
TUTAHTHPOBAHHBIN Kapauoseprep-aeduodpuusitop; JIII - neBoe npexcep-

nue; @B JIXK - gppaxups BIOpOCa JIEBOTO JKEITYI0UKA.

kebaxa, B TOM YHUCIIE JJIS OLICHKH PEeaKIINU
AaBTOHOMHOM HEpBHOW CHCTEMBI cepaLa
Ha BO3JCHCTBUS (KapIHOHEHpoaOmars).
[lon peHTTeHONIOTHYEeCKHM KOHTPOJIEM
BEITIONTHSUTACH IIYHKIUS MEXIpPEacepIHOn
MIEPETOPOIKH, YCTAaHOBKA TPaHCENTAIbHO-
ro uaTpoapiocepa SRO 8Fr (Abbott, USA)
nnu Preface 8Fr (Biosense Webster, USA),
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CMeHa ero Ha ympasisieMblii uHTpoabtocep FlexCath
Advance 12Fr (Medtronic, USA) B monoctu JIII u mo-
clienyroniee Mo3UIHUOHUPOBaHNE KPHOOAIJIOHHOTO KaTe-
tepa (ArcticFront Advance 28 mm, Medtronic, USA) B
kaxaoi JIB 1o uupKysasipHOMY ITHarHOCTHYECKOMY Kare-
tepy (Achieve, Medtronic, USA). Okkito3us JIB moareep-
KJanach C IOMOIIbIO BBEICHHS PEHTTEHKOHTPACTHOTO
BemiectBa Hompomun (Ynerpasuct 370, [Homucan HTOD
00O, Poccust). OnennBanuce Bpemst UJIB, mMuHuMaib-
Hasl TemIeparypa W o0mas IJIUTEIbHOCTh BO3IEHCTBUSL.
CoCTOATENbHOCTh BO3JCHCTBUI NOATBEpKAANach HaJH-
YHeM JABYyHanpaBJeHHOro Onoka mposenenusi. Bee JlonB
BBINOJHSIMCH T10]T KOHTPOJIEM TEMIIEPaTyphl B MHUIIEBOJIE,
IIPYU CHIDKEHUM TeMIeparypsl B KoTopoM a0 +20 °C Bo3-
JeiictBue ocraHaBnuBanock. Ilpu m3omsanuu npassix JIB
MIPOBOJIMIIACH CTHMYJISALIUSL TPAaBOro AuadparManbHOTO
HepBa ¢ 4acToTod 60/MMH IS CBOEBPEMEHHOTO BBISBIIC-
HUSI HapyIlIeHHs] TPOBEICHUS 110

ORIGINAL ARTICLES

J1a 710 TOCTHKeHHs A(PEKTHBHOTO pedpakTepHOro Ieprosa
npencepauil. Yyamamoomas CTUMYISIIUS  OCYIIECTBIAIACh
TMIOCJIEZI0BATEIBLHO JI0 JOCTHKCHUS JUIMHBI IUKIA CTUMYIISI-
un 300 mc, 250 mc, 220 mc u 200 Mc, cooTBeTcTBEHHO. [Tpn
Heunayupyemoctu @I oneparus 3aBepruanack (OArPyI-
na A-WJIB). ITpu unaykuun yeroitunsoit @I (mponomxku-
TeJBHOCTB 31m30/1a 6onee 30 ¢), a TakoKe NalMeHTam U3 TpyI-
bl A-@II BBIONHSIICS caeay oMt ATan - HaneceHue JlonB
B oonactu JeBbix ['C. Jlokanmzanus I'C onpeznensinach ucxo-
It 13 aHaromuueckux ocodenHocreit JIIT o nanuem KT n
MHTPAOIePaMOHHOTO KOHTpacThpoBanus. JlonB B obnactn
npaBbIX ['C pyTHHHO HE BBINOIHSINCK, Tak Kak u3ossiius ['C
y npaBbIx JIB gocTHraercst npu pyTHHHOW W30JISILIMN TIPABBIX
JIB npu nomonm kprodawiona. [Ipu gocTikeHnH CToHKo-
IO CHHYCOBOIO PUTMa MpOoLEeIypa 3aBepiiaiach (MoArpynma
A-WNJIB+I'C). B ciyuae nponomkenust OIT wim ee nuayknum
MOBTOPHON ydararomei ctumyinsiuued HaHocwiuch JlonB

HEMy U TMpPEKpalleHusi BO3MEH- Tabnuya 2.
Cpasnumensnas XapaxKmepucmuKka 0CHOGHbIX UHMPAONEPAUUOHHBIX
ctBus. TakKe CTOUT OTMETHTS, N
nokazameineii mexicoy cpynnamu
YTO TMalMeHTaM C THUIAYHBIM
tpeneranueM npexacepauit (TIT) Ipynma Tpymma
B aHAMHE3€ WM B CIIyHae HHIYK- | TTokasarens Auroputm Kourpoin p
MM ycToiynBoro tunuaHoro TIT (n=82) (n=94)
YHAUAIOMICH CTUMYTALHCH TIPCA™ [y o 16 KBA 60 [53;68] | 64[55;71] |>0,05
cepiuii, NOMONHUTENBHO BBIMON-
HsUtach pagrouactotHas abnamus | ACC nocie KBA 70 [62; 78] 70 [64; 80] | >0,05
KaBOTpUKycnuIanpHoro uctmyca. | OPIT ABY mo KBA 300 [265; 320] | 300 [273; 355] | >0,05
Ocobennocmu SPII ABY nocie KBA 260 [240; 280] | 270 [245; 335] [ >0,05
6VIMOAHEHIA MPOUCOVPYL |7 Touka BerkeOaxa 10 KBA | 415[370:485] | 430 [375:495] | >0,05
6 ucciedyemoii zpynne
(Anzopumm) Amnrerparas Touka Berkebaxa ociie KBA | 400 [330; 432] [ 410 [340; 470] [ >0,05
I'pymma Ausropurm (n=82) | MunumansHas temneparypa B JIBJIB, °C | 47 [44; 51] 45 [44; 48] |>0,05
Habpana npocriektusHo B 2019- | Mypyumanshas temneparypa s JIHJIB, °C | 44 [42; 47] 43 [40; 46] | >0,05
2021 rr Tpymmy cocrasmmn ma- 0 ewnepatypa 5 [THUIB, °C | 46 [44 50] | 46 [42;50] | 0,05
[IUEHTHI, KOTOPHIM BBIMOHSIACH
nepeuuHas  mponetypa  KBA MunnmansHas Temneparypa B [IBJIB, °C | 51 [47; 55] 48 [44; 53] |>0,05
WJIB ¢ mocnenyrormum modtan- | TTIJIBJIB, ¢ 55[35; 74] 38 [30;50] [>0,05
HbIM BbmmoyHerneM JlonB «1o | TT[ JIHJIB, ¢ 35[26,51] | 45([24;60] [>0,05
TpeboBaHuio». [lepBbIM 3TArIOM - - .
semonssnacs KBA VB ¢ 10¢Ti- TTI ITHJIB, ¢ 57 [36; 77] 34 [20; 55] 0,05
JKEHHEM KPHTEPHEB H3OJIALIHHL. TTITBJIB, ¢ 30 [21; 50] 36 [26; 56] [>0,05
[arieHTsI ¢ CHHYCOBBIM puTMOM | JlmuTensHOCTS BosaelicTaus JIBJIB, ¢ 240 [240;240] | 240 [180;240] [ >0,05
nocie okonyanust MJIB coctaBu- | Jiymrensuocts Bosneiicteus JTHJIB, ¢ 240 [180;240] | 240 [180;240] | >0,05
mrpynmy A-CPnawmenrere I 17 e TIHJIB, ¢ | 240 [180,240] | 240 [180;240] | 0,05
nocne oxonuanust JIB - rpynmy -
A-OIL. [lanee B rpyrme A-CP JlmurensHOCTH Bo3neicTBus [1BJIB, ¢ 240 [240;240] | 240 [180;240] | >0,05
nposoaunack uaaykuus OI1 mpu | PYA KTU, % 15,9 28,7 >0,05
TIOMOILH [IPOrpaMMHOM | y4aiia- | Jyuepas marpyska, mGy 151 [88;263] | 159[80;329] [>0,05
TOLICH CTHMYTIALUAM HPEACCPIMH. IIpoaomKUTETLHOCTD ONIEpalii, MUH 85[73;100] | 80,0 [70; 103] | >0,05
Bo Bcex cityyasix mporpamMHas u -
yVUANAIONAs CTUMYJIAIHS TPETi- HNuTpaonepannonbie 0CiIoKHeHus, % 0 0 >0,05

CepIuii BBIMOIHSIACH C JUATHO-
CTMYECKOTO  MHOTOIOJIFOCHOTO
ANEKTPOJa, TMO3UIIMOHHPOBAHHO-
ro B KOpoHapHOM cuHyce. [Ipo-
rpaMMHasi CTHMYJISIIUSL  TIPOBO-
Jach ¢ 0a30BOM TMHON LUKIIA
ctumyrsiin 400 MC 1 OJTHUM DKC-
TpacTumynoM 380 Mc ¢ ganbHel-
[IMM YKOPOUCHUEM SKCTPACTUMY-

[Ipumeuanue: 31eck u ganee YCC - gacrora cokpamenuii cepaua; KBA - kpuobai-
noHHas aOmanus; JIBJIB - seBas BepxwHsist ierounast BeHa; JIHJIB - yneBast HUKHsS
nerouHast BeHa; [THJIB - npaBas HukHss nerounas BeHa; [IBJIB - npaBas BepxHss
nerounas BeHa; DPII ABY - sddekruBHbI pedpakrepHbIil IEpHO aTPHOBEHTPH-
KyisipHoro ysina; PUA - pagnouactornas abmanusi; KTU - kaBa-TpuKycnuaaabHbINA
ucrtmyc, TTI (time to isolation) - Bpemst oT Hayasa Bo3zeiicTBus 10 m3ossinun JIB o
LUPKYJISIPHOMY JTMarHOCTHYecKoMy Karerepy Achieve. PaccMarpruBaeMbie HHTpaore-
panMOHHbBIE OCIOKHEHUsI: CTOWKUI nape3 auadparMaibHOTO HEpBa, TeMOIepHKap/,
0CTpO€ HapyLIeHHE MO3TOBOTO KPOBOOOPAILICHHSI.
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no 3C JIIT (moarpynmna A-UJIB+I'C+3C); ecnu ®II npono:n-
JKanach nociie 3aBepiienus JlonB, cMHYCOBBI pUTM BOcCTa-
HaBIIMBAJIM KapAuoBepcueit (puc. 1).

Ocobennocmu 6vtnonnenus npoueoypsl

6 Konmponwvhoi zpynne (Konmpons)

I'pyrmma Konrtponb (n=94) HaOpaHa peTpoCHEKTHBHO
13 MaleHToB, KoTopbiM B 2017-2018 rr pyTHHHO BBINOMHS-
nachk TpaaunuonHas nporeaypa KbA MJIB ¢ noctwkennem
KpUTepueB M30iimu. Eciu mocne 3aBeplieHus onepayu y
nanueHta umena mecro @I, BbIMOMHAIACE ANEKTpUUECKast
xapauoBeperd. Ionsirku nuaykimu OI1 He NpoOBOAMIUCE.
JlonosHuTeNbHbIE BO3ACHCTBHUSI HE HAHOCUIIHCH. [1anneHTs ¢
CHHYCOBBIM PUTMOM MOCJIE 3aBEPLIEHUs MPOLETYphl COCTa-
B rpymiry K-CP, marmentst ¢ @11 - rpymimy K-®IT (puc. 1).

Habniwooenue nocne KbA

ITocne BbIMMCKH B TeUeHHE 3 MeCSLEB BCE MaIHEH-
TBI MOJyYaJdd aHTHAPUTMHYECKYIO M aHTHUKOAryJISTHTHYIO
Tepanuio. JlanpHelmas KOppeKknMs Tepanuu OCyIlecT-
BJIsIaCh aMOyJIaTOpHO 110 MECTY JKMTEJBCTBA IallEeHTa.
O¢ddexruHocts KBA onenuBanace 4epe3 12 mecsies
IOCJie BBINOJHEHUS Mpolenypsl. BmemarenscTtBo cuu-
Tanu 3((EeKTUBHBIM IPU OTCYTCTBHM PELUIMBOB Ha MO-
MEHT BHU3MTa. PElMIMBOM CUYMTAIOCh BO3HHKHOBEHHE
OJIHOTO W 0oJiee YCTOWYMBBIX TTAPOKCH3MOB MPECEPIHBIX

100

80

60
Log rank: p-0,044

«CJIenoi IepHox

40
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- I'pynna KonTpoan

20 - I'pynna Axropatm
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Iepuon nabmoaenns, 1o

Puc. 2. Cpasnumenvuasn oyenxa Igpgpexmusnocmu
npoueodypvt KbA 3a 12 mecayee nabniodenus é zpynnax
Anzopumm u Konmponw.

Taonuua 3.
Tooosas rppexmuenocms (I'3) KbA npu ananuse
noozpynn

HUccrenyemble TPyTITBD N | I'D (%)
I'pynna Anroputm 82 78
Ionrpynmna Anroputm-CP 58 81,0
Honrpynma Anroputm-®I1 24 70,8
[onrpynma Anroputm-1JIB 33 81,8
Honrpynna Anroputm-UJIB+I'C 12 83,3
Honrpynna Anroputm-NJIB+I'C+3C 37 73,0
I'pynna KonTpons 94 62,8
[Monrpynma Koatpons-CP 77 63,6
Honrpynma KouTtpomns-®IT 17 58,8
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TaxuaputMuil (npencepanoit Taxukapauu/ TII/®IT), 3a-
PETHCTPUPOBAHHBIX Ha JJIEKTPOKApAMOTpAaMME WIH IpU
CYTOUHOM MOHHMTOPHUPOBAHUH  3JIEKTPOKapIUOTPaMMBI;
«crernol nepuoa» (mepBble 3 MecsIa Hocie IMPOoLeIypbl)
UCKJIIOYaJICs U3 HaOmroeHus. st oneHKH 06e30MmacHoCTH
BMEIIIATEIbCTBA YUUTHIBAIUCH CIEAYIOMNE KIMHUYECKU
3HAYMMBIE OCJOKHEHUS: mape3 AuadparMaibHOrO HepBa,
reMoIlepHKap/, racTpornapes, ocTpoe HapyleHHe MO3ro-
BOTO KpOBOOOpalieHus, 00pa3oBaHue MpeacepIHO-TTHIIE-
BOJTHOM (DHCTYIIBIL.

CrarucTuyeckuii anaau3

CraTucTnuecKuii aHaIu3 pe3ysIbTaToB ObLI BBIIOITHEH
¢ nomomipto SPSS Statistics 26.0 (IBM, USA). Ananuz Ha
HOPMAJIBHOCTh pacIpesieNieHus npoBesieH no Merony Kom-
Moroposa-CmupHoBa. OTIIMYHBIM OT HOPMAaJbHOTO CUMTA-
JIM paclpeiesieHue OTKJIOHSIOIIEECs OT HyJeBOH THIOTE3bI
C ypoBHeM craructudeckoil 3Haunmoctu p<0,05 (Hynesas
THIOTe3a - JAaHHBIE paclperneneHbl HopMaibHO). Komnue-
CTBEHHBIC TTOKA3aTeIM NPU paclpeAeieHUH OTIMYHOM OT
HOPMAJIBHOTO IPEJICTABICHBI B BUJIE MEIMAaHbl 1 MEKKBAp-
TuinbHOrO pasMaxa [Q1-Q3]. HomuHanmpHBbIE MOKa3aTenu
MPE/ICTABIICHBI B BUJIE JOJICH (M aOCONMIOTHBIX 3HAYCHHMA).
CpaBHEHHE KOJIMYECTBEHHBIX MEPEMEHHBIX BBITIOJIHEHO MO
metony Kpyckana-Yonuca u Manna-Yurau. HomuHansHbie
NepeMEeHHbIE CPaBHHUBAIIH TIPU MOMOIIM TOYHOTO KPUTEPHS
Oumiepa n Xu-kBaapar. dpdexkruBHocTs KBA paccunThl-
Basiach 1o Metony Kamnan-Meiiepa, 11 OLIEHKH CTaTUCTH-
YeCKON 3HAYMMOCTH TNOIY4YEHHOTO pe3yibTaTa MPUMEHSIH
LogRank Tect. CraTuCTHYECKH 3HAYMMBIMU CUHTAIN pe-
3yabTarhl pu yposHe p meHee 0,05.

HOJYYEHHBIE PE3YJIBbBTATbI

IIo OCHOBHBIM KIIMHHUKO-IeMOTpadHIecKy TOKa3a-
TEJSIM M3y9aeMble TPYTITEI OBUTH COITOCTaBUMEI (Tadm. 1).
ITpn cpaBHEHNM OCHOBHBIX MHTPAOIIEPAIOHHBIX TOKa3a-
TeJel, B TOM 4uCIie ANEKTPOYU3NOIOTHUECKHX, 3HAUMMON
pa3HUIBI MEXTy TPYIIaMH He BBIIBIEHO (Tadm. 2). Cry-
cTst 12 MecseB ObLTa IpOBeeHa OIICHKA (P PEKTUBHOCTH
nporenypsl KBA B 00enx rpymmax (puc. 2). O0mas nomns
naruenToB 0e3 peruansa @I1 B rpymme Anroput™ cocra-
Buia 78,0%, B rpymnme Konrpous - 62,8% (p=0,044). Ilep-
BbIe 3 Mecsa Mocie IpoLenypsl («CIernoiy» Mnepuon) He
YUUTHIBAJICA NpU oueHKe dddekrtuBHOCTH. KimHn4yeckn
3HAYMMBIX OCIIO)KHEHHH B 00EHX IpyMIax He ObUIO.

Takxe ObLT TIPOBEIEH CTATHCTHUYECKUH aHAIIU3 OT-
JTaleHHOW 3((EKTUBHOCTU MOATPYII B COOTBETCTBHHU
C dTamaM¥ TPOBEICHUS KaTeTepHOil abmarum (Tabm. 3).
ITpu cpaBHEHNU TOATPYI MEXIy cOOON pa3nuuns okasza-
JIMCh CTaTUCTHYECKN HE 3HAYMMBI, KpoMe roarpymi A-CP
u K-CP, p=0,036 (puc. 3). C aHTHAPUTMHYECKON ENBIO
nocie npouenypsl KBA nanuenram Ha3Ha4auIuMch aMHOAA-
poH, coTanon i nponaderoH. [Ipn ananmmse aHTHAPUT-
MUYECKOW Tepanuu yepe3 12 mecsueB mocie npoueaypbl
CTaTHCTHYECKH 3HAUYMMBIX Pa3Inuuil MEXAy rpyInaMy He
BEISBIICHO (pHC. 4).

OBCYXIEHMUE IMTOJYUYEHHBIX
PE3YJIbTATOB

B Hacrosiiee Bpemst 00IbIIOI HHTEPEC MPeICTaBISET
BeimonHeHue JlonB mpu nomomu texHonorun KBA. Hau-
Oonee M3ydeHa BO3MOXKHOCTH BBIIIOJHEHHUSI TAKOTO THIIA

BECTHHUK APUTMOJIOTUH, Ne 2 (112), 2023



32

JonB y nanmenTos ¢ nepcucrupyromied popmoit OII [13].
Tak, A.Aryana 1 coaBT. B MyJIBTUIIEHTPOBOM UCCIEAOBAHUHI
Ha 390 nanmenTax ¢ nepcucrupyromieii popmoit OI1 BbIsIBU-
JIM 3HAYMMO 00JIee BHICOKYIO KaK PaHHIOI, TaK U OT/ajIeH-
nyto sddexruBrocts npu KA WJIB ¢ nzomsmeit 3C JIIT
1o cpaBHeHu1o ¢ nzonupoBannoit KbA NJIB [11].

Tem He meHee, HaHecenue J{onB y nmaiueHTos c na-
pokcu3ManbHO# Gopmoit DIT Takxke UMeEeT CBOU MPEUMY-
mecrBa. Tak, y ManyeHToB ¢ aHATOMUYECKUMH 0COOEHHO-
ctsamu JIIT 1 JIB 3¢ exTHBHOCTD CTaHIapTHOW MPOLIETYPBI
KBA W1JIB Huxe, yeM y NMalMeHToB CO CTaHAApPTHON aHa-
TOMHUEH B CBS3U C HEMOJHOIICHHOM okkito3uent JIB [15].
Kpome Toro, y manmueHToOB ¢ MapoOKCU3MalIbHOU (POpMOit
@II BcTpewaroTcst BHENIETOUHBIE TPUITEPHI, YTO MOXKET 00-
YCIIOBIIMBATh BO3HHUKHOBEHHE PELHUAUBOB IPEACEPIHBIX
TaxuaputMuil nocne npouenypst KbA NJIB.

Takxke ciemyeT yHOMSHYTh O BaXXHOM pOJIM OKOJIO-
cepaeynbix ['C u BereTaTuBHOW HEPBHOM CHCTEMBI B BO3-
HUuKHOBeHUHW U nojyiepkanuu OI1. [ToBblieHne ee aKTUB-
HOCTH MOXET NPHUBECTH K BO3HUKHOBEHUIO INPEACEpIHOM
9KCTPACUCTONNH, a B JaybHeiimeM k MaHugpecranmu OI1
[16]. BoiaensiroT yeTbIpe OCHOBHBIX SHAOKapAuanbHbIX ['C,
pacrnonokeHHbIX B MUokape Bokpyr JIB. B psiae uccneno-
BaHWi1 ObLIO MOKa3aHo, 4To BeimosHeHue [lonB B obmactn
I'C 3naunmMo cHmxaeT BeposTHOCTH perunusa OIT [17, 18].

A.Bisignani coasr. B 2020 r. mpoBesy UcCIeA0BaHuUE,
BKItounBIIee 80 MAMEHTOB ¢ MAPOKCU3MATBHON (POpMOit
@II, aBTOpBI HE MPOJEMOHCTPUPOBAIIN 3HAYUMOE NTPEUMY-
LIECTBO BBHITMOJIHEHHUsS JOMNOJ-
HutenbHOM wm3omsiuu 3C  JIIT
110 CPaBHEHUIO CO CTaHJapTHOM
KBA WJIB. B omiuuune ot mpo-
BE/ICHHOM Hamu paboThl, HE U3-
ydajcs MNPHHLUI TO3TaHOro
Hanecenus onB [10].

Bo3MOXHBIMM ~ HETaTUB-
HBIMHU MOCJEICTBUSIMHU Ipolie-
Jypbl MOTYT OBITH ATPOTCHHOE
CO37laHUC HOBBIX 30H (uOpo3a
C apUTMOTEHHBIM MOTEHIUa-
JIOM U TePMUYECKOE TOBPEXKIe-

pynna A-UNB, n=33
Onepauya 3aKOHYeHa

lpynna A-W1B+IC, n=12
Onepauua 3akoHYeHa

HHUE  OKpYyXalIlux cepaue

CTpyKTYp (mmadparmanpHOro  [ERLEESIUERICENE:Y)
Onepauus 3aKoH4YeHa

HepBa, IHINEBOAA, OPOHXOB)

WUccnepyemasn rpynna (Anroputm), n=82

ORIGINAL ARTICLES

3TOM B KaXJIOW U3 MOATPYIH 3(PPEKTUBHOCTD TaKkKe ObLIa
BBIIIIE, Y€M B KOHTPOJBHOW TpyIIe, HO pa3iiuyuusl HE JI0-
CTHIVIA CTaTUCTUYECKON 3HAUUMOCTH.

Tak, a¢dexruBHocTs B noarpymnme A-UJIB, rae mo-
cne 3aBepuieHus MJIB coxpansiica CTOMKHMI CHHYCOBBIH
PUTM TOCJIE€ MPOBOKALMM apUTMHM, cocTaBuia 81,8%.
Coxpanenue win uaaykuus @I mocne 3toro srama mor-
JIM yKa3bIBaTh Ha HAJIMYUE JIOTIOJIHUTEIBHBIX TPUITEPOB 1
noanepkuBatomiero ¢akropa Bue JIB. B atom ciydae Ha
BTOpOM 3Tarne HaHocuiauck [lonB B obnactu I'C y neBbix
JIB, npu TOCTH)KEHUH CTOMKOTO CHHYCOBOTO PHTMa IpO-
nenypa 3asepmanach (moarpymmna A-UJIB+IC). [To nan-
HBIM DJIEKTPO(U3UOIOTHUECKOTO HCCIIEIOBAaHMS Cepllia,
BBITIOJHSAEMOTO JI0 M TIOCJIe BMEIIaTelbCcTBa, 00paliaio
BHUMaHHE yMEHbBIIICHUE aHTerpajHol Touku BeHkeOaxa,
3 PEKTHBHOTO PEePPAKTCPHOIO TMEPHOMAA, aKceIepallus
pUTMa, YTO IIOATBEPIKAAET COCTOSITEIBHOCTH JOMOJIHH-
TEJILHBIX BO3ACHCTBUI B 00JACTH OKOJOCEP/CUHBIX Bere-
TaTuBHBIX ranmmueB. [onoBas addexTuBHOCTL KareTep-
HOW abnanuu B 3TOM moarpymme coctaBmia §83,3%. Tem
namuenTtam, y kotopeix nociae KbA MJIB u I'C y neBbix
JIB ocraBanace nnu uHaynuponanacs OII, BEIMOIHINCH
BozneictBug no 3C JIII (moarpymmna A-WJIB+I'C+3C),
rogoBast pdekruBHocts 73,0%. B rpynme koHTpoI,
I7le malueHTaM PyTUHHOM BhINONHsNAchk npouenypa KbA
WJIB, nanyeHTsl CHHYCOBBIM PUTMOM B KOHIIE NPOLEAY-
psl coctaBunu noarpyny K-CP, ronosast apekTHBHOCTB
MpoIeypsl B 3TOM cilydae coctaBuia 63,6%. Ecnu nocie

MNepsuuHas KBA npu napokcuamanbHoit popme Il

176 nayneHToB

KBA U/IB, nonyuyeHue Kputepues UJ1IB
62,8%*

KoHTponbHas rpynna (KoHtpons), n=94
Onepauysn 3aKoHYeHa

lpynna A-®MN fpynna K-CP
n=77

Mpynna K-on
n=17

pynna A-CP

Kapduosepcus

AonBno3C /N

I:I - roposas 3p$eKTUBHOCTb | ** . 0,036

[19, 20]. C nenpto npoduiak-
TUKH TaKOro J>KHU3HEYTpOXKaro-
LIEr0 OCJOXXHEHHUS, KaK Ipea-
CepIHO-NUIIEeBOIHAs (HCTYyIa
U Tractpornapes, HaMH PYTHHHO
MIPOBOJMJICS KOHTPOJb TEMIIe-
patypbl B IHIIEBO/IE.

Ilpu ouenke cymmapHOU
3G GEKTUBHOCTH  TOATAIHOTO
MOJXOAA CO CTaHAAPTHOM Mpo-
uenypoit KBA NJIB Hamu ObL10
MOJTy4eHO, YTO0 (PPEKTUBHOCTD
B TPYIIIE C MIO3TAITHBIMU BHITOJI-
HenueM [lonB 3HaunMo BbIIIE,
4YyeM B TpyMnme CTaHJapTHOH
npouenypst KBA MJIB (78,0%
npotuB 62,8%, p=0,044). Tlpu

Puc. 3. Cpagnumenvnasn ouenxa ippexmuenocmu KbA npu cybananusze noo-
epynn. Ilpumeuanue: A - Anzopumm (uccnedyemasn zpynna); K - Konmpons (kon-
mponvhan zpynna); * - 3nauuman paznuya medxcoy cpynnamu 1 u 2 (p=0,044);

** - snauumas paznuya mexcoy noozpynnamu A-CP u K-CP (p=0,036).

TI'pynna Anropatm I'pynma Kontposas

B AMHOIapoH B AMHOJJAPOH
39; 49% . 370
5 49% Tlpyrre 31: 56% 20; 37% Jpyrue
31;39% m Her m Her

Puc. 4. Cmpykmypa anmuapummuyueckoii mepanuu 6 zpynnax Anzopumm
u Konmponv na momenm eusuma uepes 12 mecayeg nocie npoyedypot KbA.
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WJIB npopomxanacs @I, cHHyCOBBII pUTM BOCCTaHaBIIHU-
Baiu Kapauosepcuei (noarpynma K-®I1), ¢ romoBoit a¢-
(exruBHOCTBIO 58,8%, COOTBETCTBEHHO.

OOpaiaeT Ha ce0Osi BHUMaHUC 3HAYMMO 0OJIee BBI-
cokas addekruBHocTh KBA B noxrpynmne A-CP o cpas-
Henuto ¢ nonrpynnoi K-CP, 81,0% nportus 63,6%, coot-
BeTcTBeHHO, p=0,036). U B TOii, U B npyroi moarpymnmax
BoInoNHs1ach Toibko MJIB, JlonB He HaHOocwiuch u B
KOHLIE ONEpalluy UMeJI MECTO CHHYCOBBIN puTM. OHAKO
B noarpynne A-CP cuHycoBbIil pUTM COXpaHSUICS U IOCTe
nonbITok nHAYKIuY OII yyamaromei cTuMyssuei npes-
cepauii, B To BpeMs kak B noarpymnme K-CP ctumynsaunon-
Hble 1ipoOsb! Juist naayknuu OI1 e npoBoxmuck u JJonB
TaK)Ke HE HAHOCUJIUCh.

Takum 00pazoM, COIVIACHO IOJYYEHHBIM JaHHBIM,
coOnronenue noastanHoro npunnuna KBA Ha ocHoBaHMM
Heunayuupyemoct ®II y nmanueHTOB ¢ MapoKCU3Mallb-
Holi (opmoii PII mo3BonsieT yBenUUUTh SPPEKTUBHOCTD
npouenyps! no cpasuenuto ¢ KbA HNJIB u ontumusupo-
Barb konnuecTBo JlonB, 4To criocoOCTBYeT MOBBIICHHIO
0€3011acCHOCTH TIPOLEYPbI.

33

OrpanuyeHust NPOBeIEHHOI0 HUCCAeJ0BAHUS

Hanecenne onB B JIII BbIMONHSUIOCH MO PEHT-
TCHOJIOTHYECKUM KOHTpolieM, Oe3 TMOATBEp)KICHHUS CO-
CTOSITEIFHOCTH BBINTOTHEHHBIX BO3ACHCTBHNA C IMTOMOIIBIO
CHCTEMBI TPEXMEPHOTO HAaBHUTAIMOHHOTO KAPTHPOBAHHUSL.
Crycts 12 mecseB HaOMIOACHUS BCEM IMallMEHTaM PyTHH-
HO HE MPOBOJMIACH TOBTOPHAS MPOIEIypa ¢ TPEXMEPHBIM
HABUTAIIMOHHBIM KapTHPOBAaHUEM, COOTBETCTBEHHO, HE
OBLTO BO3MOXKHOCTH OTIPECNIUTh MpUUYHHY peruansa OI1
(BoccTaHoBneHHe MpoBeaeHUs B JIB mim HECOCTOSTEINb-
HocTh [lonB). KpoMe Toro mamueHTaM HEe WMILUTAHTHPO-
BaJIMCh TIETJIEBBIC PETHUCTPATOPHI PUTMa CEpAla M MoIja
OBITH HE yYTEHA 4aCTh OECCHMNTOMHBIX peruanBoB DII.
OTCyTCTBHE 3HAYNMOW Pa3HHUIIBI MEKAY MOAPYIIIAMH MO-
XKeT OBITh 00BSICHEHO MAJIBIMU pa3MepaMH IOATPYII.

3AKJTIOYEHHUE

ITostannoe Bemonnenue JonB B JIIT mocne 3aBep-
menus MJIB y nmanmeHToB ¢ mapoKcH3MalbHOM (opmMoit
OII nossinaer 3¢ pexrnBHOCTs KBA B 0TIa5€HHOM NIepH-
0JI€ U He BIMSIET Ha PUCK Pa3BUTHUS OCIIOAKHEHUH.
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KIIMHUYECKAS KAPTUHA 11 ®AKTOPBI, ACCOLIMUMPOBAHHBIE C JIETAJIBHBIM NUCXOJ10M
BCJIEJJCTBUE OCTPOM JEKOMIIEHCALIMU CEPJIEYHOM HEJJOCTATOUYHOCTH
H.H.Waos" 2%, C.A.Boiinos’, O.B.I1ansuukosa’, M.I. TepentbeBa’, A.A.Heuenypenko?

'@IrBOY BO Acmpaxanckuii TMY M3 P®, Acmpaxans, yn. Bakunckas, 0. 121;

@I'BY «®eoepanvuvlit yenmp cepoeuno-cocyoucmoii xupypzuury M3 P®, Acmpaxans, yi. llokposckas Powa, 0. 45
SOI'BY «Hayuonanbholii MEOUUUHCKUNL UCCIe008amMeNbCKUIL yenmp kapouonozuuy M3 P®, Mockea,
ya. Akaoemuka Yazoea, 0. 154

Heab. OueHnTh TMarHoCTHYECKY 0 3HaYMMOCTh KIIMHUYECKUX TI0Ka3areliel 1 BeJIMYnHbI (Ppakiuy BEIOpoca JIeBo-
ro xkenynouka (OB JDK) s mporuo3upoBaHus BEpOATHOCTH HACTYIUICHHSI CMEPTH BCIIEACTBUE OCTPOI JeKOMITEHCAllun
cepaeunoii Hegocrarounoctd (OJCH) y OOJBHBIX ¢ XPOHHYECKOM CepleuHON HEIOCTaTOUYHOCTRIO CO CHIKCHHOW DB
JDK (XCHuH®B) B Teuenue roga nocie UMIUIaHTALUK Kapanoseprepa-aeduopumusitopa (MK/).

Marepuan u MeTOABI HcclienoBanus. B uccienoBanue 6010 BntoueHo 384 6onpabix XCH NYHA 3-4 dynkimo-
HanbHOro kiacca ¢ @B JDK < 35%, xotopeiM maHupoBasoch nposeaeHue uMiutantanuu VK] ¢ nensio nepBuuHON
poHIaKTUKK BHE3anHo# ceprueunoit cmepru. [locne ummmanramun WK/ BKItOUeHHBIE B MCCIIEJOBAaHHUE MAallMEHTHI
MIPOCIIEKTUBHO HaOJIIOIAJIUCh B T€UEHHE Tojia (BU3UTHI B KIMHUKY uepe3 3, 6, 12 mecsnes). OneHnBanach NepBUYHAsS
KOHEYHas Touka - cMepThb 1o npuunne OJICH.

Pe3yabrarbl. B xo1e onHONeTHEr0 HaONIOACHHS NIEPBUYHAs KOHEUHAas TOUKa ObuIa 3aperucTpupoBana y 38 0oib-
HbIX (10%). [Ipr oHO(AKTOPHOM JTOTUCTUYECKOH PErpeccHy BbIAEIEHO 5 (haKTOPOB ¢ HAMOOJBIIUM ITPOTHOCTHYECKHM
norenuuanom (p<0,1), cBA3aHHBIX C BOSHUKHOBEHHWEM HCCIICIyeMOH KOHEYHOW TOYKH. K HUM OTHOCWINCH: Hajau4ue
aprepuaibHoii Tuneprensun (Al') u oxupenus B anamuese, s3Hadenne @B JDK Simpson, @B JIXK Simpson < 28% u Be-
JIMYMHA CUCTOJIMYECKOTO apTepuabHOTO JaBieHus. [1o pesyasraraMm MHOro(akTopHOrO perpecCHOHHOTO aHaiu3a Obuia
pa3paboraHa NPOrHOCTHYECKasi MOJIEIb, B COCTAB KOTOPOI BOILIO TP (paKkTOpa, NMEIOIIHE MaKCHMaJIbHbIE YPOBHU CTa-
THUCTUYECKOH 3HaYMMocTH: Hainnuune B aHamHese Al, oxxupenns u @B JIK < 28%. /lnarnoctnueckas 3pekTHBHOCTH
Mozenu coctaBuiia 69,5% (4yBCTBUTEIBHOCTH 78,9% cnenuduanocTs 68,5%).

BeiBonbl. Pe3ynbsraTsl IpoBEJEHHOTO UCCIIEA0BAHUS YKa3bIBAIOT HA TO, YTO OCHOBHBIM IIPEIUKTOPOM OJHOJIETHEH
aeransHocTH 110 ipuunHe OJICH y nzy4aemoii koroprst 60mbHbIX XCHHOB 3-4 OK seasercst @B JIXK < 28%. Hanuune
B aHaMHe3e Al 1 0OKUpPEHUs aCCOLUUPOBAIIUCH C JIyUIIMM IPOTHO30M JUIsl XKU3HH.
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CLINICAL CHARACTERISTICS AND FACTORS ASSOCIATED WITH DEATH FROM ACUTE
DECOMPENSATED HEART FAILURE
N.N.Ilov"2, S.A.Boytsov?, O.V. Palnikova’?, M.G.Terentyeva?, A.A. Nechepurenko?

'FSBEI HE Astrakhan SMU Russian Ministry of Healthcare, Astrakhan, 121 Bakinskaya str.;
’Federal Center for Cardiovascular Surgery, Astrakhan, Russia, 4 Pokrovskaya roscha str.;
3National Medical Research Center of Cardiology of the Russian Ministry of Healthcare, Moscow,
154 Akademik Chazov str.

Aim. To assess the diagnostic significance of clinical indicators and left ventricle ejection fraction (LV EF) for pre-
dicting the probability of death from acute decompensated heart failure (ADHF) in patients with chronic heart failure with
areduced LV EF (HFrEF) within one year after implantation of cardioverter defibrillator (ICD).

© Komnektus aBropos 2023 (cc

BECTHHUK APUTMOJIOTUH, Ne 2 (112), 2023



36 ORIGINAL ARTICLES

Methods. The study included 384 patients with heart failure NYHA 3-4 functional class with LV EF < 35%, un-
dergoing ICD implantation for the purpose of primary prevention of sudden cardiac death. After ICD implantation the
patients included in the study were prospectively observed during one year (visits to the clinic after 3, 6, 12 months). The
primary end point - a case of ADHF was registered.

Results. In a one-year observation, the primary endpoint was recorded in 38 patients (10 per cent). Single factor
logistic regression analysis showed 5 factors with the greatest predictive potential (p<(0.1), related to the occurrence of
the investigated endpoint. These included: history of arterial hypertension (AH) and obesity, LV EF based on the biplane
Simpson’s method, LV EF < 28% and systolic blood pressure. Based on the results of the multi-factor regression anal-
ysis, a predictive model was developed, which included three factors with the highest levels of statistical significance:
the presence of AH, obesity and LV EF < 28%. The diagnostic efficiency of the model was 69.5% (sensitivity 78.9%;
specificity 68.5%).

Conclusion. The results of the research indicate that the main predictor of one-year mortality due to ADHF in the
studied cohort of HFrEF patients with NYHA class 3-4 is LV EF < 28%. The presence in the history of AH and obesity
was associated with the best prognosis for life.

Key words: chronic heart failure; acute decompensated heart failure; clinical predictors; implantable cardiovert-
er-defibrillator; left ventricle ejection fraction; sudden cardiac death
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XpoHuueckas cepiaeuHast HegocrarouHocTs (XCH)
SIBISIETCSl  MCXOJIOM  CEPJICYHO-COCY/IUCTHIX — 3aboIeBa-
HUH, acCOIMHMPOBAHHBIM C BBICOKOH 3a00J€Ba€MOCTBIO
n cmeprHocTbio [1]. Ipuunnamu cmeptu 6onmpHbIX XCH
SIBIIICTCSL OCTpasi JIEKOMIIEHCAllUs CEepAEYHOM HexocTa-
tounoct (OJJCH) 1 BO3HHUKAIOIIKME >KU3HEYTPOKAFOIIUC
JKEJTYJOUKOBBIE TaxWapUTMUH, KOTOpble 0e3 OKazaHus
SKCTPEHHON MOMOIIY MPUBOAST K BHE3AMHOH CepAedHOit
cmepru (BCC) [2].

WmmnnanTupyeMble KapauoBepTephl 1eduOpuIsiTo-
put (MK ) siBiisitoTCst cpeicTBOM EPBOH JIMHUU MTPOQHIIaK-
tuku BCC y nanmenToB ¢ XCH co cHIbkeHHOH (pakiueit
BbIOpoca sieBoro xenynouka (XCHuH®B) [3]. Umeronuecs
JITaHHBIE YKa3bIBalOT Ha HECOBEPIICHCTBO KPUTEPHEB, UC-
OJIb3yEeMBIX Ul 0TOOpa OOJBHBIX HA 3TOT BHJ JICUCHHUS
[4]. CornacHo AEHUCTBYIOIIMM PEKOMCHIAIHMSIM, a0COIIOT-
HBIM ITPOTHBOINOKA3aHUEM JUISl TPOBEACHUS UMITJIaHTALUH
UK/ ¢ uensto nepeuuHoit npodunaktukn BCC sBnsiercs
OXHJlaeMas IMPONOJIKUTEIBHOCTh KU3HM MEHEe OJIHOTO
rozaa [3, 5]. Tepmunansuas XCH yacto mposiBisieTcst 3aTs-
HYBIIMMCSI COCTOSTHHEM 3JIEKTPUYECKOH HEeCTaOMIBHOCTH
MHOKap/ia KaK OJHUM M3 BAPHAHTOB CEPJACUHO-COCYAUC-
Toil cmepTH. B 31Ol cutyanuu moku, Hanocumbie MKJI,
OKa3bIBaIOTCS HE YPPEKTUBHBIMU U MOT'YT BBI3BIBATh CEPb-
e3Hble (PU3NYECKHEe M TCHXOJOIMYeCKHEe pacCTpONCTBa,
41O TpeOyeT pacCMOTPEHUS BOIIPOCA O €ro JeaKTUBALIUH B
cllydae HaJlMuus paHee MMIUTAHTUPOBAHHOTO yCTPOMCTBA
[6]. ITo 3TOl MpUYKMHE BBICOKUI PUCK HACTYMJICHUS CMEp-
tu Benencteue OJJCH cHmkaeT moTeHIMATIBHBIA dPHEKT
HMMIUTAaHTAllUU 10POTOCTOAIIET0 YCTPOcTRa.

Cy1ecTByoIue JaHHbIe IPEUIaraoT UCI0Ib30BaTh
B KadecTBe KiumHMueckux mnpeaukropoB OJICH uimemu-
gyeckoe npoucxokacarne XCH [7]NIDCM in 312 patients
(35%, Manudecranuo MambHYTpULIUU [8], H3MCHCHHE
KOHIIEHTpaIuu OuomapkepoB kposu [9]. OtcyTcTBHE Be-
pudupoBaHHBIX (AKTOPOB pHCKa, YKa3bIBAIOMIMX Ha

OTBOP BOJIBHBIX
©B JIK <35%
Oreyretsie JKT/®IK, aramresa BCC
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Puc. 1. ITomounas ouazpamma npouyecca (flow chart),
ompaycarowian ousain uccneooganus. Illpumeuanue: @B
JUK - ¢hpaxuus eviopoca nesozo rncenyoouxa; KT - sceny-
oouxoevle maxuxapouu; DK - puobpunnayus rneenyoou-
k08; BCC - enezannas cepoeunan cmepmo; UK/ - umn-
aanmupyemolit Kapouosepmep-oegpuopunnamop; CPT-/1 -
UMRIAHMUPYEMbLIL KapOuosepmep-0euopuniamop ¢
dynkyuei cepoeunoil pecunxponusupyrouieii mepanuu.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

IJIOXOM KPAaTKOCPOUHBIA MPOTHO3 JUISl KU3HH, JefaeT Ta-
KOW BBIOOp 3ajadeil, Jiexaleil BHE periaMEeHTHPYIOIINX
JIOKYMEHTOB, peIllleHHe KOTOPOil OCTAaBIEHO Ha yCMOTpe-
HUE UHTYUIUH U KIMHUYECKOTO OIBITA JICUaIllero Bpava.

Llens paboThI: OLUEHUTH JWATHOCTHYECKYIO 3HA4YM-
MOCTh KJIMHMYECKHX IOKa3aTejaeld M BEIMYMHBI (PpaKIUK
BBIOpOCa seBoro xkenynouka (OB JIK) mist mporaosupo-
BaHUSI BEPOSITHOCTH HACTYIUIEHUS CMEpPTH BCIEACTBUE
OJICH y 6ompabix XCHH®B B TeueHue roga mocie uM-
rantanuu MK/,

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

OT100p 00JBHBIX

JlanHOE HccieoBaHe ObUIO BBITIOJHEHO B COOTBET-
CTBUH CO CTaHJApTaMU HaJUIeKallell KIMHUYECKOH Ipak-
tukn (Good Clinical Practice) u mpuHImmamu XeabCHH-
ckoit [lexmapanuu. [Ipotokon uccinenoBanust 0611 0100peH
JOKaIBHBIM dTHYeckuM KomutetoM GI'BOY BO Actpa-
xaHckoro MY Mumnsnpasa Poccun (IIpotokon Ne 3 3ace-
maausg JIDK ot 30.12.2021r), mpeacTaBieH B IyOIHIHOM
peructpe clinicaltrials.gov (NCT05539898).

Hab6op 6onpHBIX mpoBoamics B mepuox ¢ 2013 mo
2021 rr. B uccnemosanme Briarodainch OonpHBIE XCH
NYHA 3-4 ¢ynxnuonansHoro kinacca ¢ @B JIK < 35%
Ha (OHE ONTHUMaJIbHON MEAMKAMEHTO3HO! Tepauy B Te-
YeHHe, KaK MUHUMYM, TPEX MOCIETHUX MECSIEB, KOTO-
PbIM IUIaHUPOBAJIOCH npoBeneHue uMmmiantauuu MK/ ¢
nenpio nepBuyHON mpodunaktuku BCC. BoiapmmHCTBO
narueHToB ¢ XCH 4 ¢pyHKIHOHANBHOTO Klacca, IpH OT-
CYTCTBUU IOKa3aHUN K NPOBENECHUIO CEPACUHON pECUH-
XPOHM3UPYIOIIEH Tepanuy, HaXOIWINCh B JINCTE OXMa-
HUS Ha TPAHCIUIAHTALNIO CepALa.

W3 wmccnenoBaHusl MCKITIOYAINCh ITAIIUEHTHI C TH-
nepTpoudeckol  KapAMOMHOIIATHEH, apHUTMOTCHHOMN
JIMCIUIA3UEN MPaBOTO JKEITYI0UYKa U BEpUPHUIUPOBAHHBIMU
HacJIeICTBEHHBIMU KaHaonarusimMu. Kpurepuem HCKIro-
YEHUS! TAKOKE SIBISUIOCH HAJIMUHME TTOKa3aHUI K KapIHOXH-
PYprHYecKOMY BMELIATEIbCTBY (PEBACKYIISPU3AIINH, KOP-
PEKINH KJIATAHHOM HEJOCTaTOYHOCTH).

ITocie mpoBepKkHM Ha COOTBETCTBHE KPUTEPHAM
BKJTIOYECHUS! / UCKIIIOUEHUS! B UCCIIEIOBaHNE OBIJIO BKIIIO-
gero 384 OompHBIX (puc. 1). [Mocme mmmmantannun WUK]
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Puc. 2. Kpusaa Kannana-Meitepa u maonuuya 00icu-
mus (pecucmpayus nepeuYHO KOHEYHOU MOYKU).
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BKJIFOYCHHBIE B HCCIICOBAHUE MAlMEHTHI IPOCHEKTHBHO
HaOJIIO/TANTMCh B TEUEHHE TOjla KapIuoJIoraMy IIEHTpa, B
KOTOpOM Obljla MPOBEACHA UMIUIAHTAIMS (BU3UTHI B KITH-
HUKY uepe3 3, 6, 12 mecsnes). [Ipu gexkomnencamnuu cep-
JICYHOM JIEATEIBHOCTH IMAllMEHT BHEIUIAHOBO BBIXO/WII Ha
CBSI3b C BPAuyOM-UCCIIEAOBATENEM, KOPPEKIU Tepanuu U
OIlIEHKa KJIMHUYECKOTO CTaTyca MPOBOAMIACH COBMECTHO
C KapAMoJoraMu 1o MecTy skutenbeTBa. Mudopmarus o
BO3HMKHOBEHHMHU KOHEUHOH TOYKH IOCTYTaia U3 MEJUIINH-
CKOM TOKYMEHTALUU U IIPU OMPOCE POJCTBEHHHUKOB.

KoHeunble TOUKH HCCIe10BAHUS

B kauecTBe nepBUYHON KOHEYHON TOYKH OIICHUBAIIU
Hactymienue cmeptu no npuurne OJCH. HonomHuTenb-
HO aHAJIM3UPOBAIM BPEMsl OT BKJIIOUCHUS B UCCIICAOBAHUS
JIO BOSHUKHOBEHUS IEPBUYHON KOHEUHON TOYKH.

CrarucTuveckuii aHaiau3

Marepuansl HCCIEAOBaHUS OBUIM TOJBEPTHYTHI
CTaTUCTHYECKON 00pabOTKe ¢ MCHOIB30BAHHUEM METOOB
napaMeTpUUECcKOro U HemapameTpuueckoro ananusa. Ha-
KOIIJICHHE, KOPPEKTUPOBKA, CUCTEMATU3ALUS HCXOIHOM
MH(QOPMAIMK U BU3yaJU3alHsl TOJyYSeHHbBIX PE3yJIbTaTOB
MIPOBOAMIIACEH B AJIEKTPOHHBIX Tabimnax Microsoft Office
Excel 2010. Craructuveckuii aHaJIU3 OCYIIECTBISUICS C
ucnosnb3oBanueM nporpammbl IBM SPSS Statistics 23.
Onucanue U cpaBHEHHE KOJIMYECTBEHHBIX IMOKa3arenei
BBIMIOJHSJIOCh C YYETOM paclpeiesieHusl, COOTBETCTBUE
KOTOPOTO HOPMAaJIbHOMY OII€HHBAJIOCH C MOMOIIBIO KpH-
tepust Konmoroposa-CmuproBa. [lpu moarsepkaeHUN
HOPMaJlbHOCTU paclpeie/ieHUs] JaHHbIE OMNMCHIBAINCH
c momoluelo cpenHeit apudmernyeckoi (M) u cras-
JaptHoro ortkioHeHus (SD) cpaBHeHHE BBIIOIHAIOCH
¢ nomotsto t-kpurepus Crbrogenra. [Ipu orcyrcTBun
HOPMaJbHOCTH PAaCIHpe/eNIeHUs] YKa3blBaJUCh 3HAYCHUS
Mmenuanbl (Me), HWKHEro u BepxHero kBaptuieil (QI-
Q3), moka3aTenu CPaBHMUBAIUCH C TOMOIIBIO KPUTEPUS
Manna-YutHu. CpaBHeHUE MOKa3aTeslel, U3MEPEHHBIX B
HOMHUHAJILHON IIKalle, MPOBOAMIOCH IPH MOMOIIH KPH-
tepust x> [lupcona. B kauecTBe KOMMYECCTBEHHONH MeEpbI
s dexra mpu CpaBHEHHH OTHOCHTENIBHBIX IOKa3areien
HaMU HCTOJb30BAJICA IOKa3aTesb OTHOIICHHS IIAaHCOB
(OMI). 3HaunMoCTh (hakTOpa CUHMTANACH JOKA3aHHOU B
Cily4yae HaXOXJIeHUS JOBEPUTEIBLHOIO HHTEpBaa 3a mpe-
JieJlaMH TPaHHIIBI OTCYTCTBUS A peKTa, IpUHUMaeMOii 3a
1. B3zaumocBs3u Mexay NepeMEeHHbIMU aHAJTU3UPOBAIH,
HCIIONB3Ys KOppensauuoHHbIi ananu3 Cnupmena. Kpurtu-
YEeCKHH ypOBEHb 3HAYMMOCTH PU MPOBEPKE CTATUCTHYEC-
CKHX TUIoTe3 NpuHumanu paBHseM 0,05.

[Toctpoenne MHOTOo(akTOpPHOM IPOTHOCTHYECKOU
MOJIENTU JUIsl OTpEAETICHUsI BEPOSITHOCTH BO3HMKHOBEHMS
CePICYHO-COCYIUCTON CMEPTH y HCCIICAYCMbIX OOJBHBIX
Ha OCHOBaHMU MCCIEAYEMbIX MOKa3aTelel BBIMOIHIIOCH
IIPY TIOMOIIM MeToja OMHApHOW JIOTMCTHYECKOH perpec-
cur. OTOOp HE3aBHCHUMBIX MEPEMEHHBIX IPOU3BOIAMICS
METOJIOM TMOIIaroBOi 0OpaTHOW CEJEKIMH C HMCHONB30-
BaHMEM B KaueCTBE KPHUTEPUsI MCKIIOYCHUSI CTaTHCTHKU
Banbnosckoro. CratucTuyeckast 3HaUuMMOCTh TOJTYYEHHOM
MOJIENTH OTpeielisiiach ¢ MOMOIIBbI0 KpuTepus x>, Mepoit
OMpEJIeNIEHHOCTH, YKa3bIBaloIIell Ha Ty 4acTh AUCHEPCUH,
KOTOpasi MOXKET ObITh 0OBSCHEHA C TOMOIIBIO JIOTHCTHYEC-
KOil perpeccuu, CIyXun nokaszarens R? Haiimkenkepka.
JI714 OLleHKH MPOTHOCTUYECKOH 3HAUMMOCTH MOJIENU U Ha-
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Taonuuya 1.

Knunuxo-oemozpagpuueckan xapakxmepucmura nayuennos, 6KII0UEHHBIX 8 UCCIe006aHUe
Knunnueckuil nokasarens (f:(:; gz) Blaigzlg;l © yglezp;él)de P&
Bospacr, net 56 (51-62) 56 (51-62) 55 (50-58) 0,262
Myskekoi o, n (%) 324 (84) 290 (84) 34 (89) 0,741
WHaekc Macchl Tena, Kr/m> 28,7 (25,6-32,5) | 28,8 (25,7-32,7) | 28,4 (23,8-29,9) [ 0,224
HNmemundeckas 601e3Hb cepama, n (%) 180 (47) 162 (47) 18 (47) 0,963
[MoctuHbapKTHEIA KapanockiIepos, n (%) 134 (35) 120 (35) 14 (37) 0,852
Heunmemuueckas kapauomuomnarusi, n (%) 204 (53) 184 (53) 20 (53) 0,912
Xponmueckas cepaedHas HenoctaroaHocTs 3 DK, n (%) 343 (89) 311 (90) 32 (84) 0,28
Xporndeckas cepaednast HemoctatodaocTs 4 DK, n (%) 41 (11) 35(10) 6 (16) 0,17
AprepuanbHasi TUIIEPTEH3MS B aHaMHe3e, n (%) 216 (56) 204 (59) 12 (32) 0,028
Caxapnbiii nuadet, n (%) 72 (19) 62 (18) 10 (26) 0,361
OskHpeHre Ha MOMEHT BKJTFOUECHMS B HccresioBanue, n (%) 148 (39) 138 (40) 10 (26) 0,161
Oxwupenne B anamuese™, n (%) 146 (38) 140 (40) 6 (16) 0,045
MosroBoii HHCYIBT, 1 (%) 28 (7) 22 (6) 6 (16) 0,154
Xponndeckasi 00i1e3Hb 1oUeK, n (%) 192 (50) 174 (50) 18 (47) 0,631
Anemus, n (%) 26 (7) 26 (8) 0 0,372
[Mapokcusmanbhas / nepcuctupyromas OI1, n (%) 102 (27) 94 (27) 8(21) 0,791
[ocrosanas @I1, n (%) 24 (6) 18 (5) 6 (16) 0,984
HeycTroitunBeie KeTyI09KoBBIC TaXHAPUTMUH, N (%) 24 (6) 18 (5) 6 (16) 0,102
Cucronuyeckoe apTepraabHOE AaBIEHUE, MM PT. CT. 120 (110-130) | 120 (110-130) | 110 (100-130) | 0,061
Jnactonuueckoe apTepuasbHOE JaBICHUE, MM PT. CT. 80 (70-80) 80 (70-80) 70 (60-88) 0,441
YacroTa cepIeuHbIX COKPAIICHUH, Y/I/MHH. 78 (68-90) 78 (69-90) 80 (67-90) 0,933
®paknus BEIOpoCca JeBOTo Kemynodka Simpson, % 29 (25-34) 30 (27-34) 23 (19-26) 0,0001
Xupypruueckue BMeIIaTeIbCTBa Ha Ceplle:
PeBackynsipusarus, n (%)* 156 (41) 142 (41) 14 (37) 0,812
Koppexknuus xnananHo# HexocTaTro9HOCTH, 1 (%) 76 (20) 66 (19) 10 (26) 0,541
[Tmactuxa JIK, n (%) 34 (9) 28 (8) 6 (16) 0,392
[Monmyyaemasi MeIIKaMEHTO3HAS TePaITHs
B-anpenobmokatopsl, n (%) 133 (100) 346 (100) 38 (100) 0,993
uAllD / APA 11, n (%) 90 (68) 230 (69) 25 (67) 0,851
APHU, n (%) 43 (32) 107 (31) 13 (33) 0,831
AHTaroHHUCTHI MHHEPATIOKOPTHKOHUIOB, 1 (%0) 119 (89) 304 (88) 34 (90) 0,154
[Metnessie nuypetuku, n (%) 129 (97) 332 (96) 37 (98) 0,912
uHI'KT-2, n (%) 30 (8) 27 (8) 3(8) 0,381
Coranon**, n (%) 21 (16) 42 (12) 8 (20) 0,191
Awmmuonmapos, n (%) 43 (32) 121 (35) 11 (29) 0,152
Wmnnantupoanusiii MK
CPT-/I, n (%) 218 (57) 198 (57) 20 (53) 0,393
Jsyxkamepusiii UK/, n (%) 166 (43) 148 (43) 18 (47) 0,411

[Mpumedanne: [laHHbIC TIpECTaBICHBI B BHIC a0COMIOTHOTO Yrciia 0oibHBIX (%) mwin B Bune Me (Q1-Q3), eciut He yka3aHO
WHOE; & - TOCTOBEPHOCTh Pa3IHUnil MEXIy BbDKUBIIMMU U ymepiiumu; DK - QyHKIHOHATBHBIN KiTace; * - B TIEpeMEHHYIO
«OKUPEHHE B aHAMHE3€» HE BKIIFOUAITHCH NTAIUEHTBI, Y KOTOPBIX OKMPEHHUE BIIEPBbIE OBLIO YCTAHOBJICHO BO BPEMsI BKIIFOUEHHUS
B uccienopanue; I - puoOprLIALIs Ipencepanit; * - KopoHapHOE IIYHTHPOBAHKE JTHO0 YPECKOKHOE KOPOHAPHOE BMEIIIATE b~
c1BO; HATID - HHrHONTOPBI aHTrHOTEH3UH-TIpeBparatoniero gepmenta, APA II - aHTaroHUCTHI K perienTopbl aHruoreHsuHa 11,
APHU - aHTMOTEH3MHOBBIX PELIETITOPOB U Henprit3nHa HHruouTopbl, ”HI'KT-2 - MHruOMTOpBI HATPUI-IITIOKO3HOTO KOTPaHC-
roprepa 2-ro tumna; ** - coTanos Ha3HaYaICs IPY HAJIMYUH [IPOTHBOIIOKA3aHUH K rpreMy amuonapona; UK/ - uMminantupy-
eMblii kapauoseptep-neuopmwuisitop; CPT-]1 - ycTpoiicTBO cepiedHol pecuHXpoHU3Upyroliei Teparuu ¢ ¢pynknuer MK/,
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XOXJICHHS] TOPOTOBOTO 3HAYEHHS MTOJTY4YECHHOH (DYHKIMH B
touke cut-off mpoBoamicss ROC-ananu3 ¢ pacyerom Iuio-
maau nox kpusoit (AUC).

HOJNYYEHHBIE PE3YJIbTATbBI

BrLsBIIeHHBIE Pa3MTHYXs B BETHIAHE CHCTOIMYECKOTO
aprepuansHoro nasneHus (CAJ]) mmenn ypoBeHb 3HAYH-
MOCTH, ONM3KH K cTaTucThdecku 3Haunmomy (p=0,00).
Bce GompHBIC, BKIIIOYEHHBIE B UCCIIEIOBAHNE, NMEIH IIe-
neBble 3HaueHWs AJ] W momydann MeOMKaMEHTO3HYIO
TEpanio COTIACHO HAIMOHAIBHBIM PEKOMEHIAITUSAM II0
negernto XCH [1], B Tom umcie mpemaparamu, oo1amaro-
LIMMU TUIIOTEH3UBHBIM JeiicTBUeM. [1o 3Tol npuynHe uc-
CIIeZIOBATeIH HE CMOTIIM OLIEHUTH Haimm4ne Al Ha MOMEHT
BKITIOUCHUS B HccienoBanue. [IlaHCH ymMepeTh BCIenCTBIE
JICKOMITCHCAIINHA CEPICYHON NeATSTFHOCTH y OONBHBIX,
nMeromux B anamHe3e Al Opum B 3,1 pasa HKe, 9eM y
HCCIIEyeMBIX MTAaIICHTOB, HE IMEBIIINX aHAMHECTHYECKAX
marsbeix mo AT (OL=0,32; 95% JU: 0,12-0,89). 3aBucu-
MOCTP pUCKa HACTYTUICHHUS IIEPBUYHON KOHEYHOH TOUKH OT
Hanu4ust B anamMHe3e Al olleHeHHas ¢ TIOMOIIBIO JIOTpaH-
roBoro kpurepuss Manrensi-Kokca, OblTa CTaTHCTUYIECKH
nocrosepHoit (p=0,019) (puc. 3).

Hanuuue B anamHe3e oxupeHus B 3,5 paza nOBbI-
[1aJI0 BEPOSTHOCTH BEDKUBAHUS B TEUCHHE T0J/la HAaOIFO-
JEHUs, OTHAKO, PAa3IMYMs IIAHCOB HE OBUIM CTAaTHUCTH-
gecku 3HaunMmbiMu (OII=0,28; 95% AM: 0,08-1,008).
Cpenn ucclaeTOBaHHBIX OOJBHBIX IMAIIMEHTOB C nedu-
LUTOM MAacchl Teia (MHIEKC Macchl Tena < 18,5 kr/m?)
BBISIBIICHO HE OBLIO.
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B rpynne BepkuBHIMX @B JDK 3naunTtensHO mpe-
BBIIIANIA AHAJIOTMYHBIN MapameTp y yMepIIUX OOJbHBIX
(30 (27-34)% mpotur 23 (19-26)%, p=0,0001). Iuaruo-
ctudeckass 3HaunMocts ®B JDK mpu mporxHozupoBanuu
BEPOSITHOCTH OJIHOJIETHEH JIETaJbHOCTH OblLIa OIIEHEeHa C
nomoripio Meroga ROC-kpuBbix (puc. 4). Ilnomans mox
ROC-kpuBoii, COOTBETCTBYIOILEH B3aUMOCBSI3H MEX1y Be-
POSITHOCTBIO OIHOJIETHEN Cep/IeuHO-COCYAUCTOM JeTanbHO-
ctu ¥ BenmuuHoit @B JDK, cocraBuma 0,83+0,043 ¢ 95%
J:0,75-0,92. beuio BeIOpaHO ONTUMAIBHOE pa3/esisioliee
3HaueHue 3Toro nokaszaresns. Bemnuuna @B JIK < 28% co-
OTBETCTBOBAJIa MPOTHO3Y BO3HHKHOBEHUS CEPAEUHO-COCY-
JIICTOH CMEPTH B ONWKAMIIMI roj] ¢ 4yBCTBUTEIBHOCTHIO
89% u criermpmunocTsio 30%. beuto oOHapykeHo, 4To Mpu
OB JDK < 28% puck oqHONETHEH JIeTaIbHOCTH MOBBIIIAJICS
B 8 pa3s (OII=8,4; 95% JIU: 2,4-30; p=0,0001).

[Ipu oaHOMAKTOPHON JIOTHCTHYECKOH perpeccuu
ObLTO BBIZENIEHO 5 (HaKTOPOB ¢ HAMOOIBIINM ITPOTHOCTH-
yeckuM noteHnuanom (p<0,1), cBI3aHHBIX C BOBHUKHO-
BEHUEM HcCclleyeMoil koHeuHo! Touku. K HuUM oTHOCH-
JIUCh: aHaAMHeCTHuYeckue naHHble o Al' u oxupeHwuo,
3HaueHue ®B JIK, ®B JIXK < 28% wu Bennunna CAJ]
(Tabn. 2). [ns ycrpaHeHHs] BO3MOXHOW MYJIbTHKOJLIH-
HEeapHOCTH ObliIa MTOCTPOCHA KOPPEISIHOHHAsT MaTpHIIA.
bruto BeIsiBICHO, yTO Mokazatenbr @B JDK mmeer BbIcO-
KyI0 KOPPEJSIMOHHYIO CBS3b C ApYruM (axtopoMm - OB
JIK < 28% (r=0,7; p<0,01) u no aToii mpu4yrHe OBLIT UC-
KIIIOUEH U3 MHOTO(aKTOPHOTO aHaIn3a.

C ucnonbp3oBaHWeM MeTo/a OWHAPHOM JIOTHCTHYE-
CKOil perpeccun Obuta pa3paboTaHa IPOTHOCTHYECKAs

Taonuua 2.
B3aumoceéasv uccnedyemvix pakmopos u nepeuuHoll KOHEUHOU MOYKU

OnHOaKTOPHBIN aHATIH3 MHoro(aKkTOpHBIN aHATH3

DaxTopEI
om | 95% A1 P Ol 95% 1 P

Bospact 0,97 | 0,93-1,02 0,29
MyKCcKo# 10T 0,61 | 0,13-2,81 0,53
Wnnexc maccol Tena 0,93 | 0,84-1,02 0,13
Hmemunveckast 60JIe3Hb cepama 0,99 | 0,38-2,56 0,98
[MocTrHbapKTHBIN KapAXOCKIEPO3 1,08 | 0,4-2,88 0,88
ApTepuanbHasi THTIEPTEH3Us B aHAMHE3e 0,32 | 0,12-0,89 | 0,029 | 0,49 | 0,15-1,57 | 0,23
CaxapHblii tuabet 1,64 | 0,55-4,91 0,37
OXxupeHne B aHaMHe3e 0,28 | 0,08-1,008 | 0,051 0,44 | 0,11-1,74 0,24
Mo3roBoii UHCYJIBT 2,68 | 0,68-10,6 0,16
XpoHuueckast 00JIe3Hb TIOYEK 0,76 | 0,29-1,97 0,57
Anemus 0,001 | 0,001-2,1 0,99
[Mapokcm3manbHas / mepcuctupyromas OIT 0,69 | 0,22-2,18 0,52
ITocrostanas I 3,29 | 0,81-13,4 | 0,096
HeycroitunBble xeny104KOBbIE TAXUAPUTMHU 3,31 | 0,81-13,5 | 0,095
Cucronuyeckoe apTepralibHOE IaBlIcHUE 0,97 | 0,94-1,001 | 0,055
JlnacTonuueckoe apTepraibHOe JaBICHUE 0,98 | 0,94-1,03 0,38
YacroTa cepieuHbIX COKpAICHAN 1,0 0,97-1,04 0,99
®paknus BEIOpoCca JIEBOTO JKellyIodka Simpson 0,796 | 0,72-0,89 | 0,0001
®paknus BEIOpoca JIeBOro Kemynouka Simpson < 28% 8,04 | 2,26-28,66 | 0,0001 | 6,43 | 1,76-23,44 | 0,005

[pumedanue: OLL - orHomenue mancos; {1 - moBepurenbHbIi nHTepBa; OI1 - pubprmsAIms Mpencepanii.
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MO/JIeJIb, MO3BOJISIOIIAs OMPEEIsATh BEPOSTHOCTh HACTY-
wienus cmeptu Beneacteue OJICH y 6oipabix XCHHDB
Ha OCHOBAHUU UCCIEAYEMbIX KIMHUYECKUX MOKa3aTemei.

B pesynbrare ObUIO MOTYyYEHO CIEAyIOIIEe ypaBHE-
Hue (1):

p = 1/(1+e?)*100%

z=-2717-0,77*X, - 0997*Xompme+ 1,86 X piwerses (1)
IJIe P - BEPOSITHOCTb HACTYIJICHUS CEPAECUHO-COCYTUCTOM
cmeptu, X, - Hanuuue AT B anamnese, Xo;}(npel-me - HaJu-
4ue OXHUpPeHUs B aHamHese, X ... - Hannane OB JDK
< 28%, ¢ - MaTeMaTH4eCcKasi KOHCTAHTa, MPUOIU3UTEIIEHO
paBHas 2,71828.

HVcxonst n3 3Ha4YeHMI perpecCHOHHBIX KO QUIMEH-
TOB, BKJIIOYCHHBIC B ypaBHeHHE nepeMenHbie X, u X
MMEIOT O0paTHYIO CBA3b, @ MEpeMeHHas X oo oo - Ipsi-
MYIO CBSI3b C BEPOSTHOCTBIO BOSHUKHOBEHUS UCCIIEAYyEeMOit
MEePBUYHON KOHEYHOH TOUKHU.

ITomyuyeHnHas perpecCHOHHasi MOJEINb SBIAETCS CTa-
tuctrdecku 3Haunmont (p=0,0001). Vcxons w3 3HaucHUs
Kkod(puumeHTa aerepMuHanmu Haifjpkenkepka, Mojenb
(1) yunteBaer 20,6% ¢(akTopoB, ONPEACISIONINX BEPOSIT-
HocTh HactyruieHus: cmeptu Beieactsue OJJCH y Gomb-
Heix XCHuH®B. Ilnomans nmog ROC-kpuBo#, cOOTBET-
CTBYIOIIEH B3aUMOCBSA3M MPOrHO3a MEPBUUHON KOHEUHOH
TOYKM W 3HAYEHUS] PErPEeCCHOHHOI (DYHKIIMH, COCTaBUIIA
0,722 + 0,056 ¢ 95% 111:0,612-0,831.

[Toporosoe 3nauenue Qynkuuu (1) B Touke cut-off
cocraBmio 0,111. 3HaueHus paBHbIC MM MPEBBIIIAOIINE
JTaHHOE 3HA4€HUE COOTBETCTBOBAIM MPOTHO3Y BO3HHUKHO-
BeHus cmept 1o npuunne OJICH B Teuenune Onmxaiiiero
roga. YyBCTBUTENBHOCTh U CHELHU(YUYHOCTH METONA CO-
craBuiu 84,2% u 39,9% cootBercTBeHHO. [locie koppek-
THUPOBKHM ITOPOTa KiIacCHU(pUKAIMU, UCXO/S U3 PE3YJIbTaTOB
ananmmnza ROC-kpuBoii, auarnocruueckas 3peKTHBHOCTh
MOJIyYEHHOM MPOrHOCTUUYECKON Mozenu coctaBuna 69,5%
(uyBcTBHTENBHOCTH 78,9% cneuuduaHocTs 68,5%).

B pamxax aHamu3a 4YyBCTBUTEJIBHOCTU JOMOIHH-
TEJILHO OBUT IPOBEACH PErPeCCHOHHBII aHAIN3, B KOTOPBIH
BMECTO IEPEMEHHOHN «OXXKHPEHUE B aHAMHE3€» ObLiIa BKIIIO-
YeHa MEepeMEHHasl «OXHPEHHEe Ha MOMEHT BKJIIOUEHUS B
nccnenoBanue». C yueToM TOro ke rnopora kiaccuduka-
uu (0,111) ObUIH MOJTYYCHBI PE3YIILTATHI, COTIOCTABUMEBIC
KaK B OTHolIeHUM camoi mepemenHoit (OL=0,63; 95%
AU: 0,21-1,91; p=0,411), Tak ¥ OTHOCUTENHHO AUATHOCTH-
4yeckoit apdexTuBHOCTH MOMyueHHO# Moxenu (R* Haiia-
xenkepka=0,189; dyBcTBUTENBHOCTE 78,9%); crieruduy-
HocTh 69%; p=0,0001).

OBCYXJIEHHUE MOJYYEHHBIX
PE3YJIBTATOB

[TpoBeneHHOE MCCIIEAOBAHUE CTAIO OXHUM M3 TIEp-
BBIX OTEUECTBEHHBIX KIMHWYECKUX HCCIEAOBAHUM, H3-
yauBIIHX JeTanbHOCTh o mpuanHe OJICH y GompHBIX
XCHu®B, mogseprumxcs mpoCIeKTUBHOMY HaOIOICHHUTO
B TedeHHe roma nocie umiiantanuu MK/, BemoHeHHOM
¢ nenpto nepuaHoi npodmiaktukn BCC. Oxomo 10%
HCCIeyeMbIX OOJBHBIX yMEpJIN B TEUCHHE IEPBOTO Toja
Habmronenwns o nprauHe passutus OJJCH. B ciaydae cBo-
€BPEMEHHOI'0 POTHO3MPOBAHMS TAKOTO HCXOJa LENIECO0-
OpasHocts mMrntanTaru MKJ[ morma Obr OBITE TIOABEp-
THyTa COMHEHHIO. DTO O3HAUYaeT, YTO KU3HECIACAIOILYI0

ORIGINAL ARTICLES

anexrporepanuio MKJ] momyunnm Obl Ipyrue nmaiueHTsbl,
HaXOJISIIIUECS B JINCTE OXKHJIAHHUSI.

PaccmarpuBaemast mpoOiiema, Hapsiy ¢ BO3MOXHO-
CThIO JecakTuBalmu 3ekrporepanuu UK/, Oe3ycinoBHO,
NIPE/ICTABISIET HEMPOCTOM it 0OCYKIECHUsI BOIIPOC, Kak
JUIsl TIAIIMEHTOB, TaK M JJISI MEIUIMHCKUX DPaOOTHHUKOB.
[TonyueHHsle pe3ynbraTbl MOTYT CTaTh HPEIMETOM JUIs
00Cy>KAE€HMsI DKCIIEPTOB, TPHHUMAIOIINX y4acTHe B pa3pa-
00TKe KIIMHUYECKUX PEKOMEHIAINH 10 BEJICHUIO OOJIBHBIX
¢ XCHuH®B. Mcnonp3oBaHue B IPaKTHKE MOTy4EHHON MO-
JIeny TpeOyeT BHEITHEH BakJalny.

[IpoBenenHoe nccnenoBaHne ObUIO HAIPaBICHO HA
BBISIBJICHHE KIMHUYECKHX (DAKTOPOB, aCCOIMHUPOBAHHBIX
C OJIHOJIETHEH JIeTaJbHOCTHIO BCJICICTBUE JCKOMIICHCA-
mun XCH. Tloxoxkas mo au3aiiHy pabota ObUIO MpOBe-
JieHa Tpymnmnoi uccienosareneil n3 Typruu, KOTopble Ha
koropre, cocrosimieit u3z 1107 dompuabix XCHHDB mpose-
MOHCTPHPOBAJIM, YTO YMEPIIHE B TEUCHHE T0a NAIUCHTHI
obutn crapiie (p=0,002), yaie uMenu caxapHblid quadet
(p=0,004), xponuueckyr Oone3nb mouek (p=0,02), ¢u-
opwursiiuio npencepauit (p<0,001) u GyHKIHMOHATBHBIH
knacc XCH no knaccudukanuu NYHA > 2 (p<0,001) [10].
BakHbIM pe3ynbTaTtoM JaHHOW paboThI, KOPPEIUPYIOIHM
C MOJYYEeHHBIMA HaMH pe3yjbTaraMy Oblia CBSI3b OIHO-
JIETHEH CeplIeYHO-COCYUCTON CMEPTHOCTH CO CHIXKEHHOM
®B JIXK (p=0,007), KOHEYHO-TUACTOTHUUCCKUAM Pa3MEPOM
JIX (p=0,04) u Tsoxen0# TpUKYCIUIAIBHON perypruTanu-
et (p=0,02). Ctout 3aMETUTh, YTO TPeoOIIaaaronasi 4acTh
OOJIBHBIX B JIAHHOW paboTe MMelia MMOKa3aHusl Il BTOPHY-
Holt podunaktuku BCC (64%), Oonpine 3naueHuss OB
JDK n 6onee nerxoe Teuenne XCH (NYHA 1 - 80%), uto
MOXKET OOBSICHATB Pa3JIMyus C HAIMMH Pe3yJIbTaTaMH.

B xone uccnenoBanust Obuia pazpaboTaHa MPOrHO-
CTHYECKast MOJIeITb, B COCTAaB KOTOPOH BOILIO TPH (hakTopa,
MMeEIOIINE MaKCUMaJIbHBIE YPOBHH CTaTUCTUUECKON 3HAUM-
MOCTH: Hajiuhe B aHamHe3e Al' M O)KMpEHUsI, BETMUMHA
®B JDK. Hamu ObU1O IMOKa3aHO, YTO aHAMHECTHYECKHUE
nmanHble o AT acconuupyercst ¢ TPEeXKpaTHBIM CHHDKE-
HHUEM pHUCKa ofiHoJeTHeH cmepTHocT no npuuunHe OJ[CH
(OI11=0,32; 95% JU: 0,12-0,89), a GoNbHBIC, YMEPIIUC B
TEYEeHHUE Nepro/ia HAOMIOICHNS IMeITH OoJiee HU3KUE 3Haue-
uust CAJl: 120 (110-130) mm pt. ct. mpotus 110 (100-130)
MM pT. cT., p=0,06. 13BecTHO, uTo Al sBRsieTCs MpU3HAH-
HBIM (h)aKTOPOM PHCKa, TMHEWHO CBSI3aHHBIM C HEXKeJaTelb-
HBIMH CEPJICYHO-COCYJUCTHIMU COOBITHSMHU; U3BECTHO, YTO

15%

Orcyrersne AT

10% Log Rank p=0,019

Haxorumermsnii prck cweprst o mpsrasze OJICH

TIpono/pKkHT eI HOC T HAb oA HHSA, MecAIBI

Puc. 3. Kpusasa Kannana-Meiiepa, ompasicaiouwiasn
63aumocea3v Hanuuusa é anamuese AI' u nakonnennozo
pucka cmepmu no npuuune OJCH y uzyuaemoit kozop-
mol 601bHBIX.
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NepBUYHasT NPO(UIAKTHKA BOZHHUKHOBEHHS U yXy/ILICHHS
teuenus: XCH 3akmtouaercst B cHkeHUH ypoBHs AJl 10
neneBbIx nokasareneit [11]. C npyroit cTOpoHbI, BbICKa3bI-
BaeTCs MHEHUE, COMIACHO KoTopoMy, Huzkoe CAJl moxer
yKa3blBaTb Ha MPOTPECCHUPOBAHHE COKPATUTEIBHOM auC-
¢ynxumu JOK n BeicTynars B kauectse npexukropa OJJCH
[12]. TIpu 5TOM, BEpOSITHO, BaXKHO pazfensiTh HU3koe AJ|
CBsI3aHHOE C TSDKECTBIO ManyenTa u cHmkenue A/l Ha gone
npoBoguMoN Tepanuu. Mmeer 3HaueHne u TOT (aKt, 4To
Huskoe CAJL siBisiercst pakTopom, CyIIeCTBEHHO OrpaHU-
YMBAIOUIMM HA3HAUCHHE U TNPUMEHEHHE BCEX OCHOBHBIX
KJaccoB mnpenaparoB Jiist aeueHus XCHuDB.

HeonaHo3HaYHOCTh KJIMHUYECKOW HHTEpHIpETaluu
BenmmunHbl CA /]y pasHbix kateropuii 0oiapHbIXx XCH Obl1a
SIPKO  TIPOMJITIOCTpUpOBaHa B padore S.Ather m coasr.
[13]. CpaBHUB JIETaILHOCTH B IpyNmax OOJBHBIX C yMe-
penHoii (3263 manyieHTa) U BBIPQKEHHOW CHCTOIMYECKON
muchynkiperd (2906 OONMbHBIX), aBTOPBI OOHAPYIKHIIH,
mpu 30% < ®B JIXK < 50% 3aBucumocts Mexay CAJl u
Cep/IeuHO-COCYANCTON cMepTHOCThI0 umeeT U-00pasHyro
¢dopMy ¢ MuHMMaNBHOH JietanbHOCTRIO Tipu CAJI=130-
140 MM pt. cT. IHTepecHO# HAaXOIKOM CTana BbISIBICHHAS
nuHenHas 3aBucuMocTh CAJl M cepaeuHO-COCYANCTOM
cmeptHocTH B rpynne OB JIK <30%: mpu CAZL > 140 mm
PT. CT. BEPOSITHOCTB JICTAJILHOTO UCX0/a Oblila MUHUMAIThb-
HoMi, a mpu CAJ[ < 120 mm pT. CcT. - Bo3pacrana [13]. B
KPYITHOM POCCHUIICKOM 3MHUIEMHOTIOIMYECKOM HCCIIE0Ba-
Hun DIIOXA-JI-XCH Obuta mpojeMOHCTpHpPOBaHA aHa-
JIOTUYHAs! 3aKOHOMEPHOCTh B OTHOIIEHUHU TOCHUTAIBHOTO
nporHosa it 6ombHbIX OJICH: mpu cHmkeHHH ypoBHS
CAJ] menee 120 MM pPT. CT. yBEIMUYUBAIUCH PUCKU TOCITH-
TaJbHOI eTanbHOCTH, B TO BpeMs Kak yBennueHue CAJL
Ha Kaxple 10 MM pT.CT. aCCOLIMUPOBANIOCH CO CHUKEHUEM
pucka ieranpHOro Mcxona Ha 13-16% [14].

Tecnas cBsa3p Mexnay ypoBHeM CAJl u cepaeuHo-
COCYTUCTOH 3a00JIEBAEMOCTBIO U CMEPTHOCTBIO, BEPOSITHO,
oObsicHsieTcst Gusuonorucit cepana. CAJl onpenensiercs
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YyBcTBUTENBHOCTD

02

00 02 04 06 08 10
1 - CneuncpuyHOCTb
Puc. 4. ROC-kpusasn, omoopasicarouian 63aumocenssb
MeHcOy 6ePOSAMHOCHIbIO 0OHOIEMH el CePOeUHO-
€OCyoucmoii 1emanbHOCIu U 6eTUYUHOU paKyuu
8bIOPOCA N1€6020 JHCeyOoUKa.
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BEJIMYMHON Cep/IeyHOro BHIOPOCA U CHCTEMHBIM COCY/IUC-
TBIM comnpoTuBieHueM. [Ipu coxpaHeHHON COKPaTUMOCTH
JDK Benymmm (akTopoM, OmnpenesnsfonM IOBBIIICHHE
CA/l, siBnsiercsi nepudepryeckast Ba3OKOHCTPUKLUS. Y
6onpHbIX XCHH®DB Huzkoe CAJl CBHIETENBCTBYET O CHU-
JKCHUH CEPJICYHOT0 BEIOpOCa, 110 ATOW IMTPUYHHE TTIOBBIIICH-
Hoe CAJl acconuupyercst CO CHUKEHHEM CMEPTHOCTH T10
npuunne OJICH [15].

ITo Bceil BUAMMOCTH, C 3TUX K€ MO3ULIMN CIexyeT
TPaKTOBaTh HAIlld PE3YNIbTAThl, B COOTBETCTBUU C KOTO-
peiMu ipu @B JIK < 28% puck oqHONETHEN JeTanbHO-
ctu noBeimancs B 8 pas (95% AU: 2,3-28,7; p=0,0001).
OTOT (haKT MOXKET MOAYEPKUBATH 3HAYCHUE BennunHbl OB
JIK npu otbope kanmumaaToB Ha uMintanTaiui UKL, aus
MIPUHATHS HE TOJIBKO MOJIOKUTENBHOTO PELICHNUs, HO U JIs
OIIpEeZIeICHUs] KOTOPTHI OOJNBHBIX, /ISl KOTOPBIX TaKoe pe-
IIEHNE MOXKET OKa3aThCsl HElleJIecO00pa3HbIM.

BoisBneHHBIE B XOZ€ JI@aHHOTO — HCCIIEIOBAHUS
B3aMMOOTHOIIIEHHUS MKy HAIUYMEM B aHAMHE3€ OXKHpe-
HUS U BepoATHOCThI0 cMmeptu Beaeactsue OJICH moryt
YKJIaJbpIBaTbCd B PAMKH ONHCAHHOIO B JMTEPAType «Ia-
panokca oxupeHus» [16]. B Mera-ananuse kimHUUYEC-
KHX UcclenoBanui, BkaounBimeM 28209 6onbpubix XCH,
A.Oreopoulos 1 coaBT. MoKa3zajiu, 4YTO B CPaBHEHUH C Ma-
LIUEHTaMHU C HOPMaJIbHBIM HHJIEKCOM Macchl TeJla OOJIbHbIC
XCH ¢ n30bITOYHOI Maccoi Teja WK 0KUPEHUEM UMENH
OoJiee HU3KHE MTOKA3aTEH CEPIICYHO-COCYANCTON 1 001IeH
CMEPTHOCTH TP HAONIONEHWU B TEYEHHE B CpeaHeM 2,7
rona [17]. Takue xapauonpoTeKTUBHBIE YP(EKTH CBS3bI-
BAIOT C HJIOKPUHHON aKTUBHOCTBIO KHUPOBOIl TKaHU, MPO-
SIBJISIFOIIENCS] YTHETCHHEM CHCTEMHOIO BOCHAJICHUS U 3a-
MEJICHHEM aTepOCKIepO3a, U3MEHEHUEM KOHLIEHTpAIU
aJINTIOHEKTUHA U JIPYTUX OMOJOrMYeCKH aKTHBHBIX arcH-
ToB [18]. CymiecTByeT 1 IPOTHUBONOIOKHAS TO3UIUS, CO-
IJIACHO KOTOPOH «IapasioKc OXKUPEHUs», ONMUCAHHBIN MpU
psizie cepAevHO-COCYUCThIX 3a00IeBaHNH, SIBIISICTCS CIE-
CTBHEM METOJIOJIOTUYECKUX OHIMOOK, JOMYHIEHHBIX BO
BpeMsl TUTaHUPOBAHUS U MPOBEJICHUs ucciaenoBanuit [19].
CTOUT MOAYEPKHYTh, YTO HaM HE YAAJIOCh OOHAPYKHUTH
pa3nuuMii MEXAy HCCIEAyeMbIMM TPyIIaMU B HHJEKCE
MAcChI TeJa, B TOM YHCIIE [P ero 3HaueHun >30 Kr/m?.

[IpotuBomnonokHOE MO APPEKTY BIUSHHE pPaHEE
BAJIMIMPOBAHHBIX (JAaKTOPOB pHCKAa Ha KIMHHYECKHE KO-
HEUHBbIE TOYKHM YacTO PACCMATPUBAIOT KaK MPOSBICHHE
oOparHo# snunemuonoruu [20]. Pesynbrarel JaHHOTO UC-
ClIeZIOBaHME CIEIyeT pacCMaTpUBaTh Kak C 3TOM MO3UIUH,
Tak ¥ MPUHUMATh BO BHUMaHHE MOTEHIMAIbHOE HAJTHMUUE
cnyThiBatomuxX Qakropos (confounders), Gpopmupyromux
JIO’KHBIE 3aBUCUMOCTH.

OrpaHuyeHnst MCCJIeA0BAHNSA

K orpanuueHusM mpOBEIEHHOTO HCCIEIOBAHUSL
MOXXHO OTHECTH OJIHOLIEHTPOBBIN XapaKTep U OTCYTCTBHE
aHaJIM3a BIUSHUS MPOBOJUMOMN CEpAECYHOM PEeCHHXPO3U-
pyroliei Tepanuy Ha PerUCTPalMi0 KOHEUHON TOUKHU, He-
BO3MOXXHOCTb MCIIOJIb30BaHMs (PU3NYECKUX M OHODU3M-
YECKUX METOAOB JUArHOCTUKU OXUPEHUs. Bo3MOXHBIM
OTPaHUYEHUEM HCCIIEJOBAHUS SIBJISETCS OTCYTCTBHUE aHa-
JM3a APYTUX JOCTYIHBIX KIMHHUYECKHX MapKepoB HeOua-
TONPHSATHOTO TPOTHO3a (YacTOThI JBIXATENbHBIX JIBHIKE-
nuii, CAJl B oprocrase u ap). [lomyuennsie pesysabTarsl
CIeyeT OLIEHUBATh C MO3MLHUI BO3MOXKHOTO BKIIHOUCHMS
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B MOJCIN KOJ'IJ'IaﬁZ[epOB " CITYyThIBArOIUX (baKTOpOB, 4qTo
MOXKET OOBSICHATEL HAJIMYKE <«JI0KHOTO napajgokca». Pa3pa—
OoTaHHas MOJCJIb HE Ipollia BHCIITHEH Bajiganuu, 41O
OrpaHUYMUBACT €€ MIPUMCHCHUC B IPAKTHKE.

3AKJIIOYEHHUE

PesynpraTsl mcciaeqoBaHUS TPOAEMOHCTPHPOBAIIH,
YTO OCHOBHBIM IIPEIUKTOPOM OJIHOJETHEH JIETaIbHO-
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ctu o npuunae OJICH y n3yuaemoii koroptsl 00JIBHBIX
XCHH®DB sBnsiercs ®B JIK < 28%. Hanuune B anamHe-
3¢ Al 1 O)KMpEHHUS aCCOMUPOBAIUCDH C JTYUIIUM IPOTHO-
30M JUIS JKU3HH. JTHU JaHHBIC HapsAy C IPYrHMH 00IIe-
MpU3HAHHBIMU (D)aKTOpaMU MOTYT MOMOYb B pa3paboTKe
AITOPUTMOB MPUHATHUSL PEUICHUH B OTHOLIEHUU HHTEP-
BEHIIMOHHOTO JieueHusl, BKItoyas umruiantanuo UK y
nanuenToB ¢ XCH 3-4 ©K.

JIUTEPATYPA

1. XpoHudeckass cepiedHas HEAOCTATOYHOCTh. KiuHU-
yeckue pexomenpanuu 2020. Poccutickuii Kapouonoeu-
yeckuti orcypran. 2020;25(11): 4083 [2020 Clinical prac-
tice guidelines for Chronic heart failure. Russ J Cardiol.
2020;25: 4083. (In Russ.)]. https://doi.org/10.15829/1560-
4071-2020-4083.

2. Packer M. What causes sudden death in patients with
chronic heart failure and a reduced ejection fraction? Eur
Heart J. 2020;41: 1757-63. https://doi.org/10.1093/eu-
rheartj/ehz553.

3. lnsaxto EB, Apytionos I'TI, benenxos FOH, u np. Ha-
[HOHAIBHBIC PEKOMCHIALUK MO ONPEACICHUI0 PUCKA U
npodUIaKTHKE BHE3AMHOM cepedHon cMepTH (2-¢ u3aa-
nue) - M.:.«Melnpaktlka-M». 2018:247 [Shlyakhto EV,
Arutyunov GP, Belenkov YuN, et al. National recommen-
dations on risk estimation and sudden cardiac death pre-
vention (2-nd edition). M.:«MedPraktika-M». 2018:247.
(In Russ.)]. ISBN 978-5-98803-397-4.

4. Unos HH, IMansauxoa OB, Cromnens 1P, u ap. Ctpa-
TH(UKALMS PUCKA BHE3AIHON CEPACYHON CMEpTH y ma-
LHEHTOB C CEepICYHON HEMOCTATOYHOCTBIO: JOCTATOYHO
M oxHOW (pakuuu BbIOpOca JieBoro kemynouka? Poc-
cutickuti kapouonozuueckuii scypran. 2021;26(1): 3959
[[lov NN, Palnikova OV, Stompel DR, et al. Risk strati-
fication of sudden cardiac death in heart failure patients:
is left ventricular ejection fraction alone sufficient? Russ
J Cardiol. 2021;26(1): 3959. (In Russ.)]. https://doi.
org/10.15829/1560-4071-2021-3959.

5. McDonagh TA, Metra M, Adamo M, et al. 2021 ESC
Guidelines for the diagnosis and treatment of acute and
chronic heart failure. Developed by the Task Force for the
diagnosis and treatment of acute and chronic heart failure
of the European Society of Cardiology (ESC) with the spe-
cial contribution of the Heart Failure Association (HFA) of
the ESC. European Heart Journal (2021) 42, 3599-3726.
https://doi.org/10.1093/curheartj/ehab368

6. Jleoenesa BK, Jlebener JIC. MMrutanTHpyeMbIid Kap-
JIMOBEPTEP-AePUOPHILIATOP: MPUHATHE pelIeHHs 00 OT-
KJIFOUYCHUH y MALMECHTOB C TEPMHUHAIBHOH XPOHHYECKON
CEep/IeYHON HENOCTAaTOYHOCTBIO. Poccuiickuii  kapouo-
noeuueckuti ocypruan. 2020;25(9): 3868 [Lebedeva VK,
Lebedev DS. Implantable cardioverter defibrillator: deci-
sion-making on turning off in patients with end-stage heart
failure. Russ J Cardiol. 2020;25: 3868. (In Russ.)]. https://
doi.org/10.15829/1560-4071-2020-3868.

7. Tyminska A, Ozieranski K, Balsam P, et al. Ischemic
Cardiomyopathy versus Non-Ischemic Dilated Cardiomy-
opathy in Patients with Reduced Ejection Fraction - Clin-
ical Characteristics and Prognosis Depending on Heart
Failure Etiology (Data from European Society of Cardiolo-
gy Heart Failure Registries). Biology (Basel). 2022;11:341.

https://doi.org/10.3390/biology11020341.

8. Tkauea OH, Kotosckass OB, Kpsuios KIO, u ap.
ManbHyTpulus Kak (aKTop, YCYryOIsIomuii TeueHue
XPOHUYCCKOW CEpICYHON HEJOCTATOYHOCTH B MOXKUIOM
U CTapuecKoM Bo3pacte. Poccutickuil kapouonoeuueckull
arcypran. 2022;27(1S):4583 [Tkacheva ON, Kotovskaya
Y V., Krylov KY, et al. Malnutrition as a factor aggravat-
ing the heart failure course in the elderly and senile age.
Russ J Cardiol. 2022;27: 4583. (In Russ.)]. https://doi.
org/10.15829/1560-4071-2022-4583.

9. Feng Z, Akinrimisi OP, Gornbein JA, Truong QA, et
al. Combination Biomarkers for Risk Stratification in Pa-
tients With Chronic Heart Failure Biomarkers Prognos-
tication in HF. J Card Fail. 2021;27: 1321-7. https://doi.
org/10.1016/j.cardfail.2021.05.028.

10. Cinier G, Hayiroglu Mi, Cmar T, Pet al. Predictors
for early mortality in patients with implantable cardiac de-
fibrillator for heart failure with reduced ejection fraction.
Indian Heart J. 2022;74: 127-30. https://doi.org/10.1016/j.
ihj.2022.01.003.

11. Britton KA, Gaziano JM, Djoussé L. Normal systolic
blood pressure and risk of heart failure in US male phy-
sicians. Eur J Heart Fail. 2009;11: 1129-34. https://doi.
org/10.1093/eurjhf/hfp141.

12. Shen L, Claggett BL, Jhund PS, et al. Development
and external validation of prognostic models to predict
sudden and pump-failure death in patients with HFrEF
from PARADIGM-HF and ATMOSPHERE. Clin Res Car-
diol. 2021;110: 1334-49. https://doi.org/10.1007/s00392-
021-01888-x.

13. Ather S, Chan W, Chillar A, et al. Association of systol-
ic blood pressure with mortality in patients with heart fail-
ure with reduced ejection fraction: A complex relationship.
Am Heart J. 2011;161: 567-73. https://doi.org/10.1016/].
ahj.2010.12.009.

14. Tonsikos JIC, ®omun UB, banun FOB, u np. Biusnue
YPOBHSI CHCTOTMYECKOTO U JUACTOIHMYESCKOTO apTephalib-
HOTO JIaBIICHUSI U €r0 THHAMUKH MEKIY MOCIIeI0BATEIb-
HBIMH TOCHHMTANU3AIMAMEI Ha MporHo3 naruenta ¢ XCH
pu oCTpoi nexommencamuu. JKypran Cepoeunas Heoo-
cmamournocmo. 2017;18(3): 178-184 [Polyakov DS, Fo-
min IV. Badin YV, et al. Effects of systolic and diastolic
blood pressure and its changes between successive hospi-
talizations on prognosis for patients with acute decompen-
sated CHF. Russ Hear Fail J2017;17: 178-84. (In Russ.)].
https://doi.org/10.18087/rhfj.2017.3.2357.

15. Ventura HO, Messerli FH, Lavie CJ. Observations on
the blood pressure paradox in heart failure. Eur J Heart
Fail. 2017;19: 843-5. https://doi.org/10.1002/ejhf.818.

16. Carbone S, Lavie CJ, Elagizi A, Arena R, Ventu-
ra HO. The Impact of Obesity in Heart Failure. Car-

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

diol Clin. 2022;40: 209-18. https://doi.org/10.1016/j.
ccl.2021.12.009.

17. Oreopoulos A, Padwal R, Kalantar-Zadeh K, et al.
Body mass index and mortality in heart failure: A me-
ta-analysis. Am Heart J. 2008;156: 13-22. https://doi.
org/10.1016/j.2hj.2008.02.014.

18. lnaruna OB, bonmapenko M3. Ilapamokc oxxupe-
HUS - €Ille OIUH B3MIS Ha MPOOIeMy CepedHO-COCY/IH-
cThIX 3aboneBanuii. Oxcupenue u memadoruzm. 2013;10:
3-9. [Shpagina OV, Bondarenko IZ. Obesity Paradox - an-
other look at the problem of cardiovascular disease. Obe
Metab. 2013;10: 3-9. (In Russ.)]. https://doi.org/10.14341/
omet201343-9.

43

19. Muxnumanckas CB, Mazyp HA, Conomacosa JIB, u
ap. «[lapasokc 0KUPEHUs» U CTENEHb €ro J0Ka3aHHOCTH.
Tepanesmuueckuii apxus. 2020;92(4): 84-90 [Miklisanska-
ya SV, Mazur NA, Solomasova LV, et.al The «obesity para-
dox» and its degree of proof. Ter Arkh. 2020;92: 84-90. (In
Russ.)]. https://doi.org/10.26442/00403660.2020.04.0004
21.

20. Kalantar-Zadeh K, Block G, Horwich T, et al. Re-
verse epidemiology of conventional cardiovascular risk
factors in patients with chronic heart failure. J Am Coll
Cardiol. 2004;43: 1439-44. https://doi.org/10.1016/j.
jacc.2003.11.039.

BECTHHUK APUTMOJIOTUH, Ne 2 (112), 2023



44 ORIGINAL ARTICLES

https://doi.org/10.35336/VA-2023-2-06 https://elibrary.ru/TAXIUU

N3MEHEHUE AKTUBHOCTU BAPOPE®JIEKCA ITOCIJIE U30JIAWU JIETOYHBIX BEH YV [TAIIMEHTOB
C ®UBPUJIJISLIUEN ITPEJICEPNI
M.B.T'opes', IIL.I.Hapaas?, C.B.Ileresbko’, O.B.MakapbiueBa®?, H.A.I'aiixykoBa?, O.A.Cepreesa’, ®.I P3aes”?
TAO Cemennwurit 0oxkmop, Poccus, Mockea, yn. Bakynunckas, o. 1-3; °’I'BY3 20pooa Mockevt «lopoockas
Kaunuueckasn oonvhuya umenu H.B./lasvioosckozo lenapmamenma 30pagooxpanenus 2opooa Mockewt», Poccus,
y. Aysckas, 0.11; 3I'BEOYBO «Mocko8cKuii 20¢y0apcmeeHHbLil MeOUKO-CIOMAMOI02UYECKUIL YHUBEPCUMEem uUMe-
nu A.U.Ee¢doxumoea» M3 P®D, Mockea, yr. /lenezamckas, o. 20/1.

Hean. Llenpto nanHOl pabOTHI SBUIIOCH U3yYEHHE HWHTPAOIEPALMOHHBIX W3MEHEHUH aKTHBHOCTH apTepHaIbHOTO
Gapopeduiexca, BOZHUKAIOIINX TTOCIIE KATETEPHON M30JISIIMH JIETOUHBIX BEH Y TAMEHTOB ¢ GUOPMILISLIUEH TIPeICepIii.

Marepuan u metoabl ucciaegoBanusi. C okrsiops 2021 mo uronb 2022 11y 21 manueHTa ¢ NapoKCHU3MaIbHON
¢ubprIsiLMed npexcepaAnii BBIOIHEHA KaTeTepHasl U30JISHs JIETOYHbIX BEH Ha ()OHE CHHYCOBOro putMma. Beem ma-
LIUEHTaM JI0 ¥ II0CJIe OIlepalli MPOBE/ICHA OIlEHKa aKTHBHOCTH apTepUalIbHOrO Oapopeduiekca ¢ MOMOIBIO MPOOkI ¢
(beHmPUHOM.

Pesyabrarel. [locie kaTeTepHOI M30JISIMM JIETOYHBIX BEH OTMEUEHO CHM)KEHHME aKTHBHOCTH Oapopeduiekca 1o
CPaBHCHHUIO C MPEIONepPalMOHHbIMU 3HaueHusiMu ¢ 5,8 [3,5; 11,3] mc/mm pr.ct. 10 0,3 [-0,1; 1,8] mc/mm pr.ct., p<0,001
MIPH PaCcUeTe 110 CUCTOIUUCCKOMY apTepHalibHOMY naBiieHuto u ¢ 9,5 [5,1; 15,5] no 0,6 [0; 7,6] mc/mm pr.ct., p=0,033, npu
pacueTe o AMACTOINYECKOMY apTepHaIbHOMY JaBJICHUIO.

BruiBoabl. Y nanueHToB ¢ NapoKCH3MalbHON (opMol (GUOPMILISIINY TpEACcepauii MociIe KaTeTepHOH H30ISIHUT
JIETOYHBIX BEH POUCXOJUT CHWYKEHHE aKTUBHOCTH apTepHalbHoro 6apopeduiexca.

KoatoueBble cioBa: M30II1Hs JISTOUHBIX BEeH; (GUOPMIUISILNS peicep/Anii; BereTaTuBHasi HEPBHAs CHCTEMa; apTe-
puanbHbIN 0apopediekc; peHmdpuH; KareTepHas adiaiys; KapAnoHeipoadnanys

KoHdnkT HHTEpPecoB: OTCYyTCTBYET.

duHaHCHPOBaHMe: HccIeJ0BaHUE Mo iepkaHo rpanToM [IpaBuTenscTBa MOCKBBI Ha peaTn3alvio HayYHO-IIPaKTHIec-
KOTO TIpoekTa B Menuiuae Ne 2212-12.

Pyxomucs nmonydena: 04.09.2022 Ucnpasiiennast Bepeus nosydena: 17.02.2023 Ipunsra k myoaunkanuu: 03.03.2023
OTBeTcTBeHHBII 32 nepenucky: [opeB Makcum Bacunbeuy, E-mail: DrGorevMV @gmail.com

M.B.I'opes - ORCID ID 0000-0003-1300-4986, III.I'Hapgas - ORCID ID 0000-0001-9921-1323, C.B.Ilerenbko -
ORCID ID 0000-0002-5767-6533, O.B.Makapsruesa - ORCID ID 0000-0003-4180-0445, O.A.Cepreesa - ORCID ID
0000-0001-6833-8938, @.I"P3aes - ORCID ID 0000-0002-4094-7771

Juast uurupoBanusi: Topes MB, Hapnas 1T, Tlerensko CB, Makapeiuesa OB, TIaiinykoBa HA, Cepreesa OA, P3aeB
@I l3MeHeHne akTHBHOCTH Oapopediiekca mocie U30JSIHY JISTOYHBIX BEH Y MAUCHTOB ¢ (PHOPMILISAIIHCH IPEICepIHid.
Becmnux apummonozuu. 2023;30(2): 44-50. https://doi.org/10.35336/VA-2023-2-06.

BAROREFLEX ACTIVITY CHANGE AFTER PULMONARY VEIN ISOLATION IN PATIENTS
WITH ATRIAL FIBRILLATION
M.V.Gorev', Sh.G.Nardaia?, S.V.Petelko?, O.V.Makarycheva>3, N.A.Gaidukova?, O.A.Sergeeva’, F.G.Rzaev>?
TAOQ Family Clinic, Moscow, 1-3 Bakuninskaya str.;*Clinical City Hospital named after 1.V. Davydovsky, Russia,
Moscow, 11 Yauzskaya str.; Moscow State University of Medicine and Dentistry named after A.1. Evdokimov,
Russia, 20/1 Delegatskaya str.

Aim. To study the intraprocedural changes in baroreflex activity after catheter pulmonary vein isolation in paroxys-
mal atrial fibrillation patients.

Methods. From October 2021 to June 2022, sinus rhythm was registered at the start of procedure in 21 pa-
tients with paroxysmal atrial fibrillation admitted for catheter pulmonary vein isolation. Patients before and after
procedure were tested with phenylephrine. Pre- and postoperative baroreflex activity and sinus rhythm rate were
analyzed.

Results. After catheter pulmonary vein isolation, the baroreflex activity decreased from 5.8 [3.5; 11.3] ms/mmHg to
0.3 [-0.1; 1.8] ms/mmHg, p<0.001, based on systolic arterial pressure, and from 9.5 [5.1; 15.5] ms/mmHg to 0.6 [0; 7.6]
ms/mmHg, p=0.033, based on diastolic arterial pressure.

Conclusion. Intraprocedural phenylephrine test allows to study the baroreflex activity changes and to assess the
modification of cardiac autonomic innervation.
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Karerepnas nzomnsiuus serounsix e (MJIB) - nan-
6onee 3¢dekTuBHBIN crnocod nedeHus GUOPMILIALUN
npexacepauii (PI1). Bo Bpems BoznelicTBuii B o0nacTu
YCThbsI IPABOM BEpXHEH U JIEBOH BEpXHEHl JEroyHbIX BEH
y HEKOTOPBIX MALlMEHTOB OTMEYAIOTCS aKceleparus Wik
3aMemiieHne cuHycoBoro putMma [1, 2]. Haubonee Be-
POSITHO 3TU U3MEHEHMs BBI3BAHBI MapacUMIATUYECKON
JieHepBaluel cep/a, CBsI3aHHON ¢ abiianueil UHTpamy-
paJIbHBIX BEreTaTUBHBIX BOJOKOH M rauriueB [3]. Otu
)K€ BOJIOKHA SIBISIIOTCSl 9()(EKTOPHBIM 3BEHOM apTepH-
anpHOTO Oapopeduekca (BP), perymupyromero obpar-
HYIO 3aBUCHMOCTb YaCTOTBI CEPJCUHBIX COKPALEHUN OT
BEJIMUMHBI apTepuasibHoro Aasienus (AJl) [4]. U3mene-
Hust akTuBHOCTH BP (ABP) B pasinyHbIX KIMHHYECKHX
CUTyallMsIX XOopoulo u3ydessl [5, 6]. M3BecTHO Takxe,
yTto cHIkeHne ABP acconuupyercs ¢ yxyaueHueM npo-
THO3a B PA3JIMYHBIX Ipynnax manueHTtos [7-9]. «3omo-
TBIM CTaHAApTOM» aJisi u3yueHust ABP sBnsiercs Tect ¢
¢denmmnppunom (PI) [5].

YUUTHIBas BINSHUE KATETEPHOU U3OJISILIUH JIETOUHBIX
BEH Ha MapacUMIaTHYeCKyl0 HHHEPBAIUIO Cep/lia y Malu-
€HTOB ¢ (GUOPWILTALUEH NpeIcepaAnii, Mbl TIPEITOJIOKHIH,
YTO B IPOIECCE AAHHOW MPOLEAYPHI MPOUCXOIUT CHIDKE-
Hue ABP n usyuunu 3TOT mapamMeTp ¢ MOMOIIBIO TeCTa C
(eHMIGPUHOM JI0 U TIOCIIE BBINOIHEHHS BO3ICHCTBHH.

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

Hccaenyemas rpynna

B nccenoBanme BKiTroUeH 21 MAaMeHT, KOTOPHIM C OK-
1s10pst 2021 Toma mo mroms 2022 Toma BEIIONHSIIACH TIPOIIe-
nypsl karetepHoit JIB. Kpureprsimur BKITFOIEHST OBLTH BO3-
pact ot 18 mo 70 5et, HaMKUYKe CHHYCOBOTO PHTMA B HaJae
onepanuy. Kputepusmu UCKITIOYEHNS! SBISUIOCH HATNYHE Y
TIAIEHTa B aHAMHE3€ OCTPOTO HAPYIICHHUSI MO3TOBOTO KPO-
BOOOpAIIIEHN, HEZIOCTATOYHOCTH KPOBOOOPAIIICHNS, NIIIEMH-
YecKkoil OONIe3HN M TOpoKa cepira. Bee manueHTs! mopmica-
T 100pOBOTEHOE MH()OPMUPOBAHHOE COTIACHE HA yJacTHe
B HccuenoBannu. Jlemorpadudeckre TaHHBIC MAalMEHTOB,
BKJTIOUCHHBIX B FICCTIEIOBAHNE MPECTABICHBI B TA0. 1.

Karerepnas NJIB

Karerepnas MJIB BbIoNHsIAaCh MO TOTAIBHON BHY-
TPUBEHHOH aHecTe3mell 0e3 MCKYCCTBEHHOW BEHTIUISAIINU
JeTKuX (MHIa30maM, (GpeHTaHW!I, Tporrodoi) Wi KOMOH-

HUPOBAaHHOM aHEeCTe3Ueil ¢ MCKYCCTBEHHOM BEHTWJISLUEH
nerkux (Mupasonam, ¢eHranwi, nporodon, ceBodurypas,
pokyponwuii). Yepe3 mnpaByr0 BHYTPEHHIOIO SIPEMHYIO U
MPaByr0 OCIPEHHYIO BCHbI yCTaHABIHUBAICS 10-TIOMFOCHBIH
JIMAarHOCTUYECKUH 3JIEKTPOJ B KOPOHAPHOM CHHYCE, U BBI-
MOJHANACH IMyHKLUS MEXMPEICEPIHON MeperopoaKu Mo
PEHTIeHOCKONMYECKUM KOHTposieM. C LieNblo HHTpaonepa-
IIMOHHOH NPOQHUIAKTHKNA TPOMOOIMOOINUECKHX OCIIOXKHE-
HU 00FOCHO BBOAWIICS renapuH B o3¢ 100 Ex/kr maccsr
TeJla MallMeHTa ¢ NOCIEAYOIUM MO/IEPKAaHUEM aKTUBHPO-
BaHHOTO BpeMeHH cBepThIBaHMs Ha ypoBHe 300-350 c.

[Ipn xpuobGauIoHHON abnanuy, HeynpaBsieMbIi
TpaHccenTanbHbIi uHTpoabIocep (SRO 8F 61 cm, Abbott,
USA wunu Preface 8F 61cm, Biosense-Webster, USA) me-
HsUICSL Ha yrpasiseMmblii uHTpoabtocep CryoCath 12F
(Medtronic, USA). [lanee mociie0oBaTeIbHO BBIMTOIHSI-
JIUCh KPHUO-alIUIMKAIlUM B JIEBOM BepxXHEH, JEeBOM HUXK-
Hell, npaBoil HIDKHEH U IpaBoi BepXHEH JIErOYHbIX BEHaX
JUIMTEJIBHOCTBIO 10 240 c. ¢ KOHTPOJIEM JIEKTPUUYECKOI
WJIB no 3anucu c xarerepa Achieve Advance (Medtronic,
USA). BozzeiicTBust B IpaBbIX JIETOUYHBIX BEHAX BBITIOJIHS-
JIMCh MPHU CTUMYJISILIMK [IPaBOro JuadparMajibHOTO HEepBa
JUIsl CBOEBPEMEHHOI'O MPEKPAIlEHUs] BO3AEHCTBUS B CIIy-
yae 0ciabiIeHust MPOBEACHHS UMITYJIbCOB 110 HEMY.

IIpu pagmouacrornort (PY) abmamum myHKOMs
MEKIPEICEPAHON TNEPEropofiki MoJ| PEHTTEHOCKOINYEC-
KAM WM BHYTPUCEPICYHBIM YIIBTPa3ByKOBBIM KOHTPOJIEM
BBINOJHANACH ABAXIbl pasnensHo. B momocts JIIT BBO-
JIJIMCh  YIPABJISIEMbIH LUPKYJISPHBIA  THarHOCTHYECKUN
20-nommocHbIi 2nexTpoy Lasso n ablanmoHHBIN 31€KTPOJ
Smart Touch (Biosense-Webster, USA). Karerepnas atna-
LIV BBITTOJIHSUIACH HAYMHAS C TIPABBIX JIETOYHBIX BEH B BU/IE
mupokoit antpansHoit MJIB ¢ mocnenyromeit npoBepkoit
JIByHAITPaBJICHHOH OJIOKaJ(bl IPOBEICHUS YePe3 CO3JaHHbIe
JIMHUM C TTOMOILBIO CTUMYJISIIMKM W3HYTPH BEH C KaTerepa
Lasso u perucrpaiyy 0TCyTCTBUS AEKTPUUECKON AKTUBHO-
CTW BHYTPH JIETOYHBIX BEH. B cilydasx pa3BuTHs BO BpeMsi
olepaly Wik COXpaHeHus 10 KoHua npoueaypsl OI1 no-
CJle IPOBE/ICHNs BCEX BO3/IE€HCTBUI BBINOIHANACH IEKTPU-
yecKasi Kap/IHOBEepCHL.

Ounenka ABP

st ouenkn ABP B Haliem ucciieoBaHUN MPUMEHSIT-
sl TECT ¢ BHYTpHBEeHHbIM BBenieHneM PO (MesaroH, Jlanb-
xumapm, PD) no cranpaprHoii meroauke [5]. Tectr ¢ ®O
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BBINONHSUICS B YCJIOBUSIX PEHTTeHOINEepalioHHON. Bo Bpemst
TecTa nmpous3Boauiiock MoHutopupoBanue DKI' B 3 oTBene-
HUSIX, ekeMuHyTHoe m3Mepenne AJl. Tak xak Tect ¢ @3 npo-
BOJIMJICSL B paMKax TPOLEYpbl KaTeTepHOI abiaryy, T0 OH
BBITIOJTHSUICS TTO]] TEM JKE aHECTE3HOIIOTHYECKUM IT0COOUEM,
KOTOpOE TpedOoBaJIoCh YISl ONIEPATUBHOIO BMEIIATENbCTBA. Y
nepBbIX 10 MalueHToB nocje NepBUYHOrO U3MEPEHHUs! 4acTo-
ThI ceppednbix cokparienuii (UCC) u A/l uHdy3ns HaunHa-
JIaCh ¢ HAYaJIbHOM CKOPOCTBIO 2-3 MKI/KI/MHH M IIPOJIOIDKA-
Jlach B TeueHue 3-5 MUH ¢ MOBTOpHbIMU M3MepeHusiMu YHCC
n AJ] xaxnele 1-2 mun. Ecam kputepun OKOH4YaHMS TecTa
He ObUIN JOCTUTHYTHI, CKOPOCTh MH(Y3UH ITOCIIEI0BATEILHO
MOBBIIIANACH HA 2-3 MKI/KI/MHH KaxKabie 3-5 MUH ¢ (pukca-
nueit YCC n AJ] xaxxapie 1-2 MUH 710 TOCTHXKEHMSI KpUTe-
pHeB okoHuUaHus Tecta. Kpurepusmu OKOHUaHUS TEeCTa CUM-
tanmch cHwkeHne YCC Hmwke 30 y/MUH WM TTOBBIICHUN
cuctomdeckoro AJ[ (CAD) Beire 180 MM pr.cT.

Koneunasi Touka tecta ¢ ®J

ABP oueHuBanach, Kak CTENEeHb HapaCTaHUS UH-
tepBasia RR (pasHuna Mexay MakCUMalbHBIM 3HAYCHH-
€M JUINTEIbHOCTH HHTepBantoB RR B koHIle TecTa u 3Ha-
yenneM RR nepesn nHauanom BBepeHus @) Ha eUHUILY
noBeimeHust AJl (pa3Huma MexJy MaKCUMaJIbHBIM 3Ha-
yenueMm A/l B koHlle TecTa u 3HaueHueM AJl Hemocpen-
CTBEHHO Nepe]] HauasnoM BBeaeHus D) u BeIpaxkayiach B
Mc / MM prt.cT. Pacuer ABP npousBoauics mo gpopmyie:
ABP =ARR /AAJ]

CrarucTuyeckas 00padoTka

Craructideckas 00paOOTKa JaHHBIX TPOBEICHA IPH
oMol nporpammMuoro obecriedenust SPSS Statistics 26.0
(IBM). AHaimi3 Ha HOPMAIBHOCTB PACIPE/IEIICHHS IIPOBENICH
o metoxy [lanmpo-Yusika (1711 Mabix BBIOOPOK). O TIIHYHBIM
OT HOPMAJIbHOTO CUMTANIN PACHIPEENICHIE OTKJIOHSIOIIEECS OT
HYJIEBOI TMIIOTE3bI C YPOBHEM CTATUCTHYECKON 3HAYMMOCTH
p<0,05 (HyneBas runoresa - JaHHbIE pacpeieSIeHbl HOpMallb-
HO). JIy1s1 onucaHust HenpephIBHBIX EPEMEHHBIX UCTIONB30Ba-
JIUCh MEIMaHa U MHTEPKBApTWIBHBIA pazmax [Q1-Q3]. Onu-
CaHHE JUCKPETHBIX BEJIMYHMH IPEICTABICHO B aOCOMFOTHBIX
3HaueHMsIX 1 101X (%o). VI3 cpencTB cpaBHUTENBHOIO aHAIN3a
TIpUMEHsUICs TecT MakHeMapa /st CBSI3aHHBIX BEIOOPOK rapa-
METPOB € PaCTIpe/IETICHUEM, OTIIMYHBIM OT HOPMAJIBHOTO. Ypo-
BEHb CTATUCTMYECKON 3HAYMMOCTH, TIPU KOTOPOM pa3iIHuust
CUMTAITUCh 3HAYUMBIMH, cocTaBull p<0,05.

HOJNYYEHHBIE PE3YJIbTATbBI

HN3meHneHnus nmoxkasarejaei reMoIMHHAMUKH

npu BBenennn @ 10 u nocie NJIB

V 11 nmamuenrtos MJIB Obuia
BEITIOJTHEHA C TTOMOIIBI0 KpHoOa-
noHHOU abmarmw, y 10 - mo meto-
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(yBenmuenue mmmtensHocTd RR). Tlpu moBTOpHOM BBEIC-
Hun ®3 nocne NJIB oTMeuanach aHamoruvHas TMHaMUKa
co cropoHsl nokazaresneir AJl, B To Bpemsa kak YCC ocra-
BaJach MPAKTHUCCKU HEM3MCHHOM (Tabu. 2).

HN3menenune ABP nociae NJIB

MBI CpaBHUIIM JTUHAMUKY TeMOTUHAMUYICCKIX TTOKa-
3arenei, a taxxke 3aBucumocth HCC ot AJl, 10 u nocie
WJIB (tabs. 3). [Ipupoct B anmurensHOCTH HHTEpBaioB RR
B oTBeT Ha BBegieHHe PO cumsmiics nocne MJIB no cpas-
HCHHUIO C MPEONEPAIHOHHBIMU 3HAYCHUSIMH B CPSTHEM Ha
96% ¢ 524 [324; 711] mc mo 15 [-9; 119] mc, p<0,001.

Haxunon kpuBoii 3aBucumoctn YCC ot A/l y 6oib-
muHcTBa nanuenToB mociae WJIB cran Gonee momorum,
4yem ObLI 10 onepanuu. [Ipu 3ToM oOpaiaroT Ha ceOst BHU-
MaHHE OTHOCHTCIBHO CTa0WIbHAs 4YacTOTa CHUHYCOBOTO
pUTMa JI0 ¥ TIOCIIC ONepanuu (ITUTEIbHOCTh HHTCPBAIOB
RR 953 [848; 1071] mc no oneparuu u 882 [825; 1031] mc
nocne onepauuu, p=0,17) 1 MeHbIIass CKIOHHOCTb K CHU-
skeHnto UCC npu nosbimeHny AJl B OTBET Ha BBEACHUE
@5 (puc. 1). [Tocne NJIB oTMEUEHO CHMKEHUC 3HAYCHHS
ABP na 96% npu pacuere mo CA/] (¢ 5,8[3,5; 11,3] mc/
MMm.pT.cT. g0 0,3[-0,1; 1,8] mc / MM pr.cT., p<0,001) 1 Ha
80% npu pacuere o HAJL (¢ 9,5 [5,1; 15,5] mo 0,6 [0; 7,6]
Mc / MM pT.cT., p=0,033), (puc. 2).

OBCYXIEHHUE MMOJTYYEHHBIX
PE3YJIBTATOB

HN3meHeHus1 BereTaTUBHOM MHHEPBAaLlMU cepaLa

npu WIB

V3MeHeHust 4acTOThl CEpAEYHOTO PUTMa IIPH KaTe-
tepHoil MJIB sBIsIOTCSI IIMPOKO M3BECTHBIM SIBICHHEM.
C.Pappone c coast. (2004) omucanu pa3BUTHE CHHYCO-
BOW OpaMKapIuM M Jla)ke OCTAHOBKH CHHYCOBOTO y3J1a ¢

Tabnuua 1.

Knunuxo-oemozpaguueckue oannvie nayuenmos

ITapameTp 3HadyeHne

Myxckoit o, n (%) 12 (57)

Bospacr, nret, Me (25,75) 57 (54, 62)

IMTapokcusmansuas @I, n (%) 21 (100)

OB JIK, %, Me (25, 75) 60 (61,64)

JIIT, mm, Me (25, 75) 41 (37,43)

Iprmmeuanne: OII - pubpuursus npencepanii; OB JIK -
(hpaxmms BeIOpoca neBoro xemynouka; JIIT - meBoe mpen-
cepuue.

Tabnuua 2.

Pesynvmamut mecmos ¢ @3 00 u nocne HJIB

ke PY a6vnau1/11/1 Ol KOHTPOIEM | TTapameTp Ilepen BBenerrem @ | [Tocne Benenus O p
TPEXMEPHOIi  HeuiopocKome- CAJL, MM pr.cT. 110[99, 117] 166[144, 181] | <0,001
ckoif HaBuranuu (Carto 3, Biosense Jlo

Webster, USA). B cperien waken- | jp | ZAZL MM prer 72[64, 79] 98[88, 108] <0,001
MaJbHas CKOPOCTh BBemeHus DD RR, mc 953[848, 1071] 1482[1349, 1847] | <0,001
cocraguna 2,96=1,3 Mr/kr/mMuH 1 CAJl, MM pT.CT. 120[106, 126] 190[174,200] | <0,001
CYLIECTBEHHO He ommuanach a0 | [locne =0.001
u nocie UJIB. Ipu BBenennun ®O | NJIB AAJL, mm pr.CT. 77171, 86] 110[104, 119] i

10 WIB omeuanocs sHaumioe RR, vc 882[825, 1031] 870[808, 1165] | 0,147

noBeimeHne mokazarenedn CAJ,
JAJNl, a Ttaxke cHmwxenne UCC
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[Tpumeuanue: 3neck u nanee OO - pennmapun; NIIB - U301 JTETOUHBIX BEH;
CAl u JAJL - cucTonuyeckoe U JIMacTOIMYECKOe apTepuaIbHOe JaBlIeHuUE.




OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

(dbopMHpOBaHHEM NPOJOIDKUTENBHBIX Tay3 Bo Bpemsi PY
BO3/IeHCTBUIT B 00JIaCTH YCThs JIEBOM BEpXHEH JIErouHON
BeHbI. [loBTOpHBIE BO3/ICHCTBHS B YKa3aHHOI 30HE ITPHUBO-
JIVJTH K TIOCTETIEHHOM 3JIMMUHALMK OTPUIATEILHOTO XPO-
HOTpOMHOTO 3ddeKra, BEepOsTHO CBA3AHHOH C ycTpaHe-
HHUEM BereTeTaTuBHOM nHHepBauuu cepaua [2]. C npyroi
CTOPOHBI, ONEPUPYIOLIUM aPUTMOJIOTaM XOPOIIO U3BECT-
HBI SIBJICHUS akceyiepanuu putMma npu PU BozzelcTBun

47

B 00J1aCTH yCThsl MPaBOW BEPXHEH JIErOUHOW BeHHI [1] u
YCTpaHEHHsI «BaryCHOW» AUCOYHKIMH CHHYCOBOTO y3J1a
Yy HEKOTOPBIX NalMeHTOB, €CIM OHAa ObLIa JIO Olepaluu
[10, 11]. [JlaHHbBIE 0OCTOSATENHCTBA NPUBEIN K KOPPEKIIUH
MOCIIeI0BaTEeIbHOCTH Bo3AeHcTBUl B mponecce MJIB Bo
MHOTHUX KJIMHUKaX: BHauaje BHIMOIHAETCS U3OJALM Mpa-
BBIX JIETOYHBIX BEH, a 3aTeM JeBbIX. Kpome Toro, ycrpa-
HEHHE CKJIOHHOCTH K OpaMapUTMHSM y HEKOTOPBIX Ma-

IIUCHTOB HAIUIO OTPAKEHHE B PEKOMEHJAIMIX

Tabnuya 3. no nedenuto PIT - manuenram ¢ Oll-acconumpo-
Axkmuenocmyp dapopegpnexca 0o u nocne HJIB BAHHBIME GPAIHAPHTMUSAME B MIEPBYIO OYEPEb
Tapaverp Tlo WIB ocne WIB b MPEIOYTUTEIIEHO BBITIOIHSITh KaTCTEPHYIO H30-
JISIITUEO JICTOUHBIX BCH, @ HC UMILIAHTAIIHIO 3JICK-

ACAJI, MM pT.CT. 82 (88, 99) 68 (55,79) | 0,003 TpokapamocTHMysTOpa [12, 13].
AJTAJl, MM pT.CT. 56 (50, 63) 34(22,41) |<0,001 [IpruMHA ONUCAHHBIX SABJIECHUH 3aKIIFOYAET-
ARR, mc 524 (324,711) | 15(-9, 119) [<0,001 [ cst B TOM, uTO B OGMacTh ycrees JIB pacnonara-
ABP 110 CAJ[, mc/mm pret. | 5,8 (3,5, 11,3) | 0.3 (<0,1, 1,8) | <0,001 FOTCS raHEnI/IOHelpHLIe cruietenus [3], u Bo Bpe-
MsI BO3JICHCTBUII B yKa3aHHBIX aHATOMHYCCKUX
ABP 1o IAJL, memprer. | 9,5 (5,1, 15,5) | 0.6 (0,7,6) | 0,033 30HaxX MPOUCXOAMUT UX MpenHamepenHoe [14-17]

[Ipumeuanue: ABP - aktuBHOCTE Gapopediekca.

RR, mc RR, mc
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Cucronunyeckoe Afl, MM.pT.CT.

Puc. 1. Kpuevie 3a6ucumocmu unmepeanoe RR cunycosozo pumma om AJl:
a - nepeo uzonayueil nezounvix éen (UJIB), 6 - nocne HJIB. B kajcoom ompesxe
nesan mouka xapaxmepusyem 3nauenus RR u A/l 0o é6edenusn ¢penunigppuna,

npaeas - nociie.
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RR, mc g 173

1600 35
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Puc. 2. Paznonanpasnennoe uzmenenue unmepeanos RR cunycosozo pumma
(a) nocne uzonayuu nezounwvix eéen (MJIB) u cnusicenue 3nauenuil AkMueHocmu

oapopegnexca (AbP) nocne HJIB (6).

ABP n0 UNIB

unu HenpegHamepeHnHoe [ 10] moBpexaeHue.
BrisiBieHHOE B HalleM
uccienoBanuu cHwkenue ABP
TaKkKe MOXET OBITh 00YCIIOB-
JICHO TapacuMIIaTHYecKOd Jie-
HepBaluei cepnana, HenpenHa-
MEPEHHO TMPOUCXOSIICH TpU
PY BoszmelicTBHsIX B MecTax
pacIoNOKEeHUsI  OKoJIocep/ey-
HBIX TaHIJIHOHAPHBIX CIUICTE-
HUIl BOKPYT YCThCB JICTOYHBIX
BeH. [lonmyyeHHBIC HAMU JTaHHBIC
MOJTBEPIKIAOT PE3YJIBTAThl HC-
cnenoBanuii M.Miyoshi ¢ co-
aBT. (2020) u K.Styczkiewicz ¢
coaBrt. (2019) o cumwxenun ABP
nocine MJIB y nmanueHToB ¢ na-
POKCHU3MAIILHOW U TEPCHCTUPY-
tomeit ¢popmamu DI [18, 19],
HO B OTJIMYHME OT YIOMSHYTBIX
WCCIICIOBaHUH, B HaNIel padore
MOKa3aHa BO3MOXXKHOCTh HHTpa-
onepannoHHou ouenku ABP.
BP u crioco0nI onieHKH
€ro aKTUBHOCTH
Brnepssie usmepenue ABP
C TIOMOIIBIO  (hapMaKoJIorHye-
CKOW TPOOBI C AHTMOTCH3UHOM
[5], a 3atem ¢ @D [6] ObuLIO
npeaioxkeHo B 1969 rogy Oxc-
thopucxoii rpynmoit H.S.Smyth ¢
coanT. 3ateM B 1992 roxy «Oxc-
dopackas»  Meronumka  Obuia
Monudunuposana T.J.Ebert u
A.W.Cowley, xotopsie mpeio-
JKHJIM  TIOCJIEZI0BATEIIbHO  BBO-
nuth 100 MKr HUTpompyccuaa
(meaktuBaims 60apopEIENTOPOB)
u 150 Mxr @3 (mpeccopHas ak-
tuBauus bP), 3atreM usmepstsh
BaryCHbI M CHUMIAaTUYECKUN
koMInoHeHThl BP ¢ momorisio

/.

0.':_::::---09

120 170 220

Cucronnyeckoe Afl, MM.pT.CT.

ABP nocne WU/1B
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otieHku 3aBucuMocT RR ot A/l u perucrpannu akTUBHO-
CTH KO’)KHOTO CUMIIATUYECKOTO HEPBa, COOTBETCTBEHHO [20].
Hapsiny ¢ sToit MeToauKoil oneHKa 4yBCTBUTENBbHOCTH bP
BO3MO)KHA HECKOJIBKHMH JIPYTUMU (HCHHBA3UBHBIMHU) CIIO-
cobaMu: METoJ| MOCIeA0BaTeIbHOCTEH 0e3 KoHTpos [21]
WIA C KOHTPOJEeM JbixaHus [22], omeHka aibda-uHaeKca
MIPH CHEKTPaAIbHOM aHanu3e [23], olleHKa peakiuyu Ha TopH-
30HTAJILHOE TOJIOKEHHUE C OMYIIEHHBIM TOJIOBHBIM KOHIIOM
«MOBOPOTHOTO» cToja [24]). YacTh METOJOB OKa3bIBAaCTCS
HEBBINOIIHUMA, HETMOKa3aTelibHa WJIM MPOTUBOIIOKAa3aHa Y
HEKOTOPBIX KaTECropHid MAIMEHTOB (IPU BBIPAKCHHOM cep-
JIEYHON HEJ0CTAaTOYHOCTH, PY HAJUYUU HAPYIICHUH MO3-
TOBOTO KPOBOOOpAIllcHHsT B aHamMHe3e u jap.) [25], HO B
JI000H KIMHUYCCKOW CUTYaIli BO3MOXKHO HAMTH MpPUCM-
JIEMYIO METOJIMKY, TaK Kak pe3yibTarbl uccienoanusi AbBP
C WCIIOJIb30BAaHNEM PA3NIMYHBIX CHIOCOOOB B 3HAYMTEIIHHON
CTETICHU KOPPEIHUPYIOT MexIy coboii [25-29]. B Hamem
HCCIIeIOBAaHUU M3yUYaJIUCh pe3yibTarhl TecTa ¢ PO, Tak Kak
HMMEHHO 3Ta MeToaMKka oneHkun ABP sisercs naumbonee
JIETKO BBITIOJIHUMOM B YCIIOBHSIX OTNEPAITUOHHOM.

IepcnexTusel onenkn BP B apurmosiornn

Omnpenencare ABP MoeT OBbITH HCIOJIB30BaHO B
oCTpoii oreHke 3(PPEKTUBHOCTH JICYECHHSI HEKOTOPBIX 3a-
OoJieBaHMIA, pa3BHUBAIOIIMXCS NpU Taronoruud BP, u Tpe-
OyIOIIUX YCTPaHCHUsS TMATONIOTHYECCKUX HEHPOTCHHBIX
BiusiHMKA Ha cepaue. K takum 3aboseBaHusl OTHOCSTCS
MOCTypasibHasi OPTOCTATUUECKAsi CUHYCOBasl TaXWUKapaus,
Ba30-BarajibHble CUHKOMAIbHBIE COCTOSIHUS, CUHJIPOM TH-
MEePUyBCTBUTEILHOCTH KapOTHIHOTO CHHYCA, CHUHAPOM
c1ab0CTH CHHYCOBOI'O Y3Ja, NMapoKCU3MajbHbIE Hapyle-
HUS aTPUOBEHTPUKYIIIPHON MPOBOJAUMOCTH H T.]I.

Kpome Toro, umerorcsi 4eTkue JaHHBIE O TMOJIOKH-
TEJIHOM KOPPEISIMA MEXAy MoAu(UKaIUe BereTaTus-
HOW (TIpeXae BCEro MapacHUMIIaTUYECKOi) WHHEpBaIlMH
cepana U APQPCKTHBHOCThIO KareTepHOro yeueHus OI1
[18, 30, 31]. B cBsi3u ¢ atum, cumxenne AbP moxer pac-
CMaTpUBAThCS KaK JIOMOJIHUTENbHAS KOHEUHAs! TOUKa MpHU
KaTeTEePHOM JICUEHUH HEKOTOPHIX manueHToB ¢ OII.

OrpaHuYeHNs NMCCIETOBAHNUS

K oueBUIHBIM OrpaHUYEHHSIM HANIETO HCCIEA0Ba-
HUS, KOTOPbIE MOTJIU TIOBJUSITH HA TOYHOCTD €r0 pe3ybra-
TOB, OTHOCSITCS MaJjblii 00bEM U HEPaHIOMHU3UPOBAHHBIHI
XapakTep BBIOOpPKU. TeM HE MCHEe, YYUTHIBAas CHUYKCHUC
YCC Ha ¢one nossienus AJl npu Beenennn OO y Bcex
MAIMEHTOB Nepe]] onepalyell 1 0ciaadIeHnue ITHX U3MEHe-
Huii nocne MJIB mManoBeposiTHO, YTO yBenMueHHE 00beMa
BBIOOPKH ¥ PaHJIOMH3AIIUS CUIIBHO U3MCHHIN OBl Pe3yiib-
TaThl UCCIIEIOBAHUS.

OTcyTCcTBHE MHBa3UBHOTO MOHUTOPHHIA T€MOJHUHA-
MHUKHM W HemnpepsiBHOTO beat-to-beat msmepenus AJl (mmo

ORIGINAL ARTICLES

nmanebM E.Vanoli ¢ coaBt. (1994), aHanormyHOrO WHBa-
3UBHOMY MO TOYHOCTHU [4]) MOIVIO MOBIMATH Ha aKKypar-
HocTh M3MepeHus ABP B Hamel pabore. Tem He meHee,
nuana3zon konebanuit A/l u YCC, xoTophlif u3ydancs B
HAIIIEM HCCJICIOBAaHIH, OTHOCHIICS K HauaIbHOM (BOCXOIs-
mieit) yactu kpusoit BP. Ha aTom oTpeske kpuBas xapax-
TepusyeTcs NpsMON MONOKUTETbHOM 3aBHcUMOCThI0 UHCC
ot A/l. Tloseimenne AJl 1o uudp Beime 200 MM PT.CT.,
Korja kpuBasi BP BBIXOJMT Ha I1aToO, HE BXOJUIIO B 3aa4H
JaHHoro MccnenoBanus. OObeKTOM Hamield padboThl ObUI
HAKJIOH KPUBOM, JJI1 KOTOPOTO JOCTATOYHO U3MEPCHHI B
JIFOOBIX JBYX TOUKAX YKa3aHHOTO OTPE3Ka.

Cenanus u Ipyrue METobl o0I1Iero 00e3001MBaHus
MOTYT BJIMSTH Ha BeIpakeHHOCTh BP. B cBsizu ¢ aTum pas-
HBI YPOBEHB CEAIlUK B HAYaJIC U B KOHIIC ONCPALIUU MOT
OBITh TIPUYHMHON TSI IEPCOIICHKH MJIM HEJOOIICHKHU BBISB-
JICHHBIX B3aMMOCBsI3¢il. bosiee 00beKTHBHO CYIUTh 00 O/IU-
HAKOBOW BBIPAXXCHHOCTH BIIUSTHHSI CCIAIIMH CO3HAHHS Ha
ABP 10 u mocrne abiaanuu MOXHO ObUIO OBl IPH HATUYUU
HMHTPAOTICPALMOHHOTO MOHUTOPUPOBAHHUS DIICKTPUICCKOM
AKTMBHOCTH T'OJIOBHOTO MO3ra C IMOMOIIbI0 OMCHEKTPaIb-
HOTO MHJCKCA WJIH OINPECICHUS SHTPONHH. TaK Kak JaH-
Hast paboTa IpecTaBIsIeT COOO0H MUIIOTHOE UCCIIE0BaHNE,
MEPEYHCIICHHBIC METOIMKH U3MEPCHUSI TTyOUHBI CelaIliH
HE MPUMEHSITUCH B Hell. X MCIONB30BaHKE IAHUPYCTCS
npu ganpHelmeM usydenun ABP B Oymynux padorax.

Cenanus u Ipyrue METobl o0Iiero 00e3001MBaHus
MOTYT BIIUSTH HA BRIPAXKCHHOCTH bP, BKITIOUCHHBIX B HAIIIC
HCCclieToBaHue (BO3PACT, )KeHCKHit 1o, AL, BEICOKOE TaB-
nenne B JIIT siBistroTCsl (haKTOpaMu, acCOIMMPOBAHHBIMU
co cHkeHreM ABP) nin pa3Huiieii B METONMKE BBCICHHUS
®D (B wccnenoBaHUSIX ¢ OOMOCHBIM BBeieHHeM DD kak
MPABUJIO MPUMEHSUTUCH O0JIee BRICOKHE 10361 DD, ueM mpu
BHYTpUBeHHOU HYy3uu [32, 33]).

Enie omHUM OrpaHUYCHHUEM HAIICTO MCCICIOBAHUS
SIBIISTIOCH U3YYCHHE TOIBKO YacTH PyHKIUN pediekca - a
MMCHHO BJIMSIHUS THUIICPTCH3MH HA YaCTOTYy CHHYCOBOTO
putMa. B panpHedmmx padoTax IUIAHUPYETCS YYCCTh
ATOT ACHEKT U U3YYHTh, KaK BJIMSICT TUIIOTOHUS, BhI3BaH-
Hasl BBCJICHUEM HUTPATOB, HA PUTM JIO U MOCJIC KareTep-
HOW abnanuu.

3AKJIIOYEHHUE

B mpomecce omepanuu karerepHoir abmarmu DIT
MIPOUCXOIUT TapacuMIaTHYeCcKas JACHEepBalus Cepila,
BBIpaKaromiascsi B cHIKeHnn ABP u akcenepauun cuHY-
coBoro purMa. VIHTpaoneparoHHOe HCCIeJOBaHNE STHX
apaMeTpOB MOKET MCIOIB30BATHCS VISl OLIEHKH MOAN(H-
Kalliy BETeTATUBHON MHHEPBAILMH CEepJIa MPU BBITIOJIHE-
Hun WJIB, kapnuoHeiipoaOnanuy u IpyTux Mpomesyp.
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TPOMBO3 OKKIJIIOJIEPA TTIOCJIE DHOBACKVYIISIPHOM U30JISIUN VIIIKA JIEBOT'O ITPEJICEPIM S
Y HAIIMEHTOB C ®UBPUJIJISAIUEN ITPEJCEPMI: TPOCITEKTUBHOE HABJIIOJIEHME
J.B.IleB3uep', FO.A.Omapos!, U.A.Mepky.oBa!, U.C.SBenos?, A.JI. Komapos', B.U.I'anokoB?

'@I'BY «Hauuonanbnolii MEOUUUHCKUIL UCCIE006AMEIbCKUIL UeHmp Kapouonozuu umenu axkaoemuxa E.H. Yazoea»
M3 P®, Mockea, yr. 3-1 Yepenkosckas, 0. 15a; *@OI'BY «HayuonanvHolii MeOUUUHCKUN UCCIE008AMETbCKUIL
uenmp mepanuu u npogunakmuyecxkoi meouyunvty M3 P®, Mockea, Ilemposepuzckuit nep., 0. 10;
S@OI'BHY «Hayuno-ucciedosamenbckuil UHCIUMYM KOMRIEKCHbIX RPOOieM CepOeuHO-COCYOUCHbIX 3A001e6AHUTLY,
Poccusa, Kemeposo, Cocnoguwlit 6-p, 0. 6.

Heab. OueHnTh YacToTy, MPEAUKTOPHI M KIMHUYECKUE UCXOAbl TPOMOO30B OKKITIOJIEPOB MOCIIE YHI0BACKYIISPHOM
n3ossiumu yuka jesoro npeacepaus (YJIIT) y nanuentos ¢ dpubpusinueit npencepauii (PIT)

Marepuan u MeToIbI HecJenoBanmsi. B npocnexTnBHOe HaOoaresibHOE UccieoBanne BKiroueHo 120 nanuen-
TOB ¢ HekarnaHHo# DI, KOTOpbIM BEINONHSIIACH SH0BACKY sipHas n3oisinus YJIIT yerpoiicrBamn Watchman (n=92) n
Amplatzer Amulet (n=28). Onenka HaJuus TpOMOO03a OKKJIIOIEpa IPOBOAMIACH HA BU3NTAX yepe3 45 nHei, 6 Mecsies,
1 rox, 2 roza, 3 roma OT MOMEHTA UMIUIAHTALUHE METOJOM YPECITUILEBOIHOM dX0oKapauorpaduu.

PesyabraTel. Beero y 11 (9,2%) nmanuenTos 3a BpeMst HaOIIOIeHHSI BBISIBIICH TpoM003 okkitofepa. Hanbomnbiee
KOJIMYECTBO TPOoMO030B HaOmronanock Ha 45 neHb (n=4) u uyepe3 6 mecsunes (n=4). 3HAYNMON pa3HUIBI B 4aCTOTE
TpOoMOO30B MEXIY THUIIAMH YCTPOHCTB HE BBISIBICHO. He3aBucHMBIME MTpeauKTOpamMu TpoMO03a SIBISUTUCH: HH(PApKT
MuoKap/a B anamHe3e (otHomeHue puckoB (OP) 12,88 [95% nosepurensubiii uaTepsain (1) 3,21-51,62]; p<0,001),
XpoHHUYecKas cepiaeunas HenoctarounocTh (OP 8,83 [95% JIU 1,91-40,77]; p=0,005), napaoKkItoaepHblii KPOBOTOK
>5 MM B paHHeM mnocieonepannonrom nepuone (OP 6,13 [95% AU 2,53-14,86]; p=<0,001) u cTerneHb CIOHTAHHOTO
9XOKOHTPACTUPOBAHUS Npu nepBuvHOM obcienoanuu (OP 9,09 [95% AU 1,36-60,58]; p=0,023). Hu oxHoro ciyyas
TpOMOO0IMOOINYECKIX OCIOKHEHUI Ha (hoHEe TpomOO3a OKKIItOJepa 3a()MKCUPOBAHO HE ObUIO. Y OJHOTO MaIMEeHTa
Ha 35 Henene HaOmOEeHUS pa3BUiICS HeaTaIbHBIA HHCYJIBT, B TO BpeMsl Kak TPOMOO03 MOBEPXHOCTH OKKJItOJepa ObuI
BBISIBJICH Ha BU3UTE B KOHIIE 3 TOa HAOIIOACHUSI.

3akmouenne. TpoM003 OKKIIIOEpa MTOCIIE SHOBACKYISIPHON M30JISLUH YIIKA JIEBOTO MPEACEPIns BBISBISICS
KaK B paHHEM, TaK U B OTJAJICHHOM Nepuojax HaOmoneHus. [lanHoe coObITHE OBLIO acCOLMHUPOBAHO C MCXOAHBIMU
XapaKTepUCTUKAMH NAallMEHTOB M PE3yJIbTaTOM IPOLEAYD, MPH ATOM 3aBUCHMOCTH OT PEKHUMa aHTUTPOMOOTHYECKOU
TEpanuy He BBISBICHO.
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DEVICE-RELATED THROMBUS AFTER LEFT ATRIAL APPENDAGE OCCLUSION IN PATIENTS
WITH ATRIAL FIBRILLATION: A PROSPECTIVE FOLLOW-UP
D.V.Pevzner', Y.A.Omarov', .A.Merkulova', I.S.Yavelov’, A.L.Komarov', V.I.Ganyukov?

TFSBI «National Medical Research Center for Cardiology named after academician E.I. Chazov» of the Ministry
of Healthcare of the Russian Federation, Moscow, 15a 3" Cherepkovskaya str; > FSBI «National Medical Research
Center for Therapy and Preventive Medicine» of the Ministry of Healthcare of the Russian Federation, Moscow,
10 Petroverigsky lane; 3 FSBI «Research Institute for Complex Issues of Cardiovascular Diseases», Kemerovo. 6
Sosnoviy blvd.

Aim. To study the incidence, predictors, and clinical outcome of device-related thrombus (DRT) after left atrial
appendage occlusion (LAAO) in patients with atrial fibrillation (AF).
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Methods. A prospective observational study included 120 patients with non-valvular AF who underwent LAAO
with Watchman (n=92) and Amplatzer Amulet (n=28). The presence of device-related thrombus (DRT) was assessed at
visits 45 days, 6 months, 1 year, 2 years, 3 years after implantation by transesophageal echocardiography.

Results. A total of 11 (9.2%) patients had DRT during the follow-up period. The greatest number of thrombosis was
observed after 45 days (n=4) and after 6 months (n=4). There was no significant difference in the incidence of DRT be-
tween device types. Independent predictors of thrombosis were: history of myocardial infarction (hazard ratio (HR) 12.88
[95% confidence interval (CI) 3.21-51.62]; p<0.001), chronic heart failure (HR 8.83 [95% CI 1.91-40.77]; p=0.005),
residual leak size >5 mm in the early postoperative period (HR 6.13 [95% CI 2.53-14.86]; p<0.001) and the degree of
spontaneous echo contrast during the initial examination (HR 9.09 [95% CI 1.36-60.58], p=0.023). There were no cases of
thromboembolic complications associated with DRT. One patient developed a non-fatal stroke at 35 weeks of follow-up,
while DRT was detected at the visit at the end of the 3rd year of follow-up.

Conclusion. DRT after LAAO was observed in the early and long-term follow-up periods. This event was associ-
ated with the baseline patients’ characteristics and post-procedural aspects with no dependence on type of antithrombotic
therapy.

Key words: atrial fibrillation; left atrial appendage occlusion; Watchman; Amplatzer Amulet; thrombosis; throm-
boembolic complications
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Oxkutro3us yuika jesoro npeacepaus (YJIII) ssius-
eTcst 3 (GEKTUBHBIM METOJIOM CHYWIKCHHSI PHCKA Pa3BUTHUS
nmemuyeckoro uHcynsra (UN) y GonbHBIX ¢ pubOpuimis-
nueit npencepauit (PII), 1 X0Td HA CErofHAIIHUN JIEHb
okkiro3ust YJIIT umeer kmace «Ilb» ¢ ypoBHeM noka3a-
TenpHOCTH «B» B pekomenmanusix EBporeiickoro o0iie-
CTBa KapAHOJOroB Mo auarHoctuke u jeueHuto OII [1],
Bce OOJIbIlIE MCCIIEAOBAHUI TOBOPST O MOJIOKHMTEIBHBIX
pe3yabprarax Takoro noxaxona [2, 3].

CyThb MeTO/la 3aKJIIOYAeTCsl B aHATOMMUYECKOH H30-
msaumn YJIIT oT mojoctu JIeBOro mpeicepius, ¢ Ielbio
npoWIakTUKK (HOPMHUPOBAHUS U MHUTPALUU TPOMOOB B
cucteMHoe cocynuctoe pycio [4]. CyniecTByOT MOJIHO-
CTBIO YPECKOXKHBIE AHJOBACKYJSIPHBIC YCTpOMCTBa JUISt
okkiro3un YJIIT (Watchman, Watchman FLX, Amplatzer
ACP/Amulet) u KOMOMHUPOBAHHOE YCTPOUCTBO, TPEOYIO-
1ee OHOBPEMEHHO UYPECKOXHOIO SHIOBACKYJISPHOTO U
tpaHcTtopakaibHoro gocrynos (LARIAT) [5]. B nacros-
mee BpeMsi Ha Tepputopuun Poccuiickoii @enepanuu 3a-
PETUCTPUPOBAHBI U HCIIOJIB3YIOTCS TOJIBKO TPH U3 HHX -
Watchman, Watchman FLX (Boston Scientific, Natwick,
MA, USA) u Amplatzer Amulet (Abbott, St Jude Medical,
Plymouth, MA, USA).

Cpenu TpeOOBaHUI K 3HIOBACKY-
JISIPHBIM YCTPOWCTBAM HamOOJIbllee 3Ha-
YEHUE UMEIOT MX aJalTHPOBAHHOCTH MO/

Taénuya 1.

LUPKYJSIMN 0e3 pe3nayalibHOrO (OCTaTOYHOT0) ITOTOKA U
HU3Kasi TPOMOOTeHHOCTh camoro okkirozepa [4]. C nenbro
npoduiakTHKH TPoMO00Opa3oBaHKsl Ha TOBEPXHOCTH OK-
KJIIOJIepa 10 MOMEHTA €ro MOJIHOW AHI0TeNHU3aluH Malu-
€HTaM Ha3zHavaeTcst anTuTpomOoTHdeckas tepanus (ATT).
Ho, HecmoTps Ha 3T0, TPOMOO3 OKKIIIOZIEpa OCTAETCS Ofl-
HUM W3 TOTEHIMAIBHBIX OCIOXHEHHH mpouenypsl. Ilo
JIAaHHBIM PAa3IMYHbIX HCCJIEAOBaHUI dYacToTa TPOMOO30B
kosebercst ot 3% mo 6% [6]. [larodusuonorus: TaHHOTO
COCTOSIHMSI OCTaeTcsi B OOJIbIIEeH CTENIeHN HEU3BECTHOH. B
KaueCcTBE BO3MOXKHBIX MPEJUKTOPOB OMHMCHIBAIOT TTOKUIION
BO3PACT, HAJMYUE B aHAMHE3€ HIIEMHUYECKOr0 HMHCYJIbTa
WM TPaH3UTOPHON HIIeMUYeckoi araku, mupuny YJIII,
cHIKeHue Qpakuuu BeiOpoca JeBoro xeiyraouka (OB
JIXK) [7]. MaHHBIC O KOppeNsuu TpoMO03a OKKITFOIEpa ¢
TpombosMOomueckumu ocnoxHerusimu (TD0) orpanu-
YeHBI, KaK U3-3a HeOOJIBIION 4acTOThI 3a(PMKCHPOBAHHBIX
TPOMOO30B, TaK U CaMHUX KJIMHHYECKHX coObITHi. Kpome
TOTO, B HACTOsIIIEE BPEMs HET €AMHOTO MHEHHS OTHOCH-
TEJILHO JIeueOHOH TaKTUKM U 3XOKapAHOrpadUuecKoro
(Ox0KI") HabmoneHust ociie BBISIBICHUS TPOMOO3a.

Ienp HacTOAIIErO MPOCHEKTHBHOIO HCCIEIOBAHUS
COCTOUT B TOM, 4TOOBI OLIEHUTh YacCTOTY, NPEIUKTOPHI 1

Cnyuau eviagnenus mpomoosa 0KK1ooepa

pasIMIHBIC  AaHATOMMYCCKUE  BapUAHTBL | Cpok HAaOIIOACHUS 45 nHeit | 6 mecsieB | 1 rox | 2 roga | 3 roga
VJIII, Hu3kas yacTtoTa OCIIOKHEHHH, CBS- =
i N K KomryectBo HabmromeHmi 4 4 1 0 2
3aHHBIX C MPOIEIYPOH, BO3MOXKHOCThH
o o 7 0 0 o, 0 ()
nonHoi m3omsm YJIII OT CHCTEMHOlM HaxormuieHHblil npoLeHT 3,3% 6,7% 7,5% | 7,5% | 9,2%
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OPUTUHAJIBHBIE UCCJIEJJOBAHUW A 53
Tabnuua 2.
Cpagnenue KIUHUKO-AHAMHECIUYECKUX, IXOKAPOUOZpaduiecKux, nepuonepayuoHHblX XapaKmepucmux
NAYUEHMO08 ZPYNN ¢ MPOMOO30M OKKII00epa u 6e3 (cm. npooosdiceHue)
[TapameTp 061?21 1K ; 5;) pra Bzi;i(())ﬁg;; ) Coiii?o?l(;;(;M p
(n=109) (n=11)
Bospacr, net* 66,5 (59,25-72) | 66,0 (59-71,5) 67,0 (67-77) 0,118
Mysxckoit o, n (%) 60 (50,0) 53 (48,6) 7 (63,6) 0,529
WHaexc Macchl Tena, Kr/m>* 29,7 (26,1-33,1) | 29,7 (26,3-33,1) | 26,8 (25,8-38,1) | 0,504
[MapokcusmanpHas GudprwuLsms npeacepaui, n (%) 39 (32,5) 37 (33,9) 2 (18,2) 0,500
Kypeunue, n (%) 18 (15,0) 16 (14,7) 2 (18,2) 0,670
AprepuanpHas runepToHus, n (%) 70 (58,3) 64 (58,7) 6 (54,5) >0,999
Caxapnbiit ntuader, n (%) 30 (25,0) 26 (23,9) 4 (36,4) 0,464
OHMK, n (%) 44 (36,7) 40 (36,7) 4(36,4) >0,999
I'emopparuueckoe OHMK 9(7.5) 9(8,3) 0(0) >0,999
TpansutopHas umemudeckas ataka, n (%) 6 (5,0) 6 (5,5) 0(0) >0,999
AprepuanbHas sMoomwus, n (%) 7 (5,8) 6 (5,5) 1(9,1) 0,499
Wmemndeckas 6one3ns cepana, n (%) 40 (33,3) 33 (30,3) 7 (63,6) 0,041
Wudapkr muokapaa, n (%) 20 (25,0) 23 (2L,1) 7 (63,6) 0,005
UYKB B anamuese, n (%) 26 (21,7) 21(19,3) 5(45.5) 0,059
Koponaproe mryHTHpOBaHUE B aHaMHE3€, 1 (%) 6 (5,0) 43,7) 2 (18,2) 0,094
DposuBHO-13BeHHOE TTopaskeHue JKKT, n (%) 37 (30,8) 3532,1) 2 (18,2) 0,500
3aboneBanus nedeHu, n (%) 3(2,5) 3(2,8) 0(0) >0,999
XOBJI / 6ponxuaneHas actMa, n (%) 4(3,3) 43,7 0(0) >0,999
AxTtuBHast oHKoJI0THS, N (%0) 2(1,7) 2 (1,8) 0(0) >0,999
310KagecTBEHHbIC HOBOOOPA30BaHKs B aHaMHe3e, n (%) 7 (5,8) 7(6,4) 0(0) >0,999
[epudepuueckuii arepockiepos, n (%) 19 (15,8) 15 (13,8) 4(36,4) 0,072
XpoHHveckas cepJedHasi HeIoCTaTOYHOCTb, n (%) 43 (35,8) 35(32,1) 8(72,7) 0,016
®Opakius BEIOpoca JeBoro xenymnouka <60%, n (%) 8(6,7) 5(4,6) 3(27,3) 0,025
CHCTOIMYECKOE IABIICHUE JICTOYHOM apTepPUH, MM PT.CT.* 30 (28-38) 30 (27,5-35) 37,5(27,5-38) | 0,196
XBII (crenens 3a u Bbitie), n (%) 30 (25,0) 26 (23,9) 4 (36,4) 0,464
Kposoteuenue, n (%) 60 (50,0) 59 (54,1) 1(9,1) 0,008
Wupnexc komopouaaocTr YapiascoHa, 6amr™ 5,5 (4-7) 5 (4-6) 7 (6-7) 0,035
Illxana CHA DS -VASc, 6ann* 4 (3-5) 4 (3-5) 4 (3-7) 0,585
CHA,DS,-VASc =5, n (%) 40 (33,3) 36 (33,0) 4 (36,4) >0,999
[Ikama HAS-BLED, 6amr* 3(2-3) 3(2-3) 3(2-3) 0,407
HAS-BLED >3, n (%) 68 (56,7) 60 (55,0) 8 (72,7) 0,346
Bricokuit puck kpoBoteuenuid, n (%) 75 (62,5) 67 (61,5) 8(72,7) 0.533
[IpoTrBOTIOKA3aHUS K aHTHUKOATYJISTHTaM, n (%) 73 (60,8) 67 (61,5) 6 (54,5)
OTKa3 OT mpreMa aHTHUKOAaryJstHToB, n (%) 47 (39,2) 42 (38,5) 5(45.5) 0,750
VIIIT kypurOe Kpbuto, n (%) 54 (45,0) 50 (45,9) 4(36,4)
VJIIT BeTpsiHO#t HOCOK, 1 (%) 40 (33,3) 35(32,1) 5(45.5) 0.449
VJIIT uBetHas karmycra, n (% 13 (10,8) 11 (10,1) 2 (18,2)
VJIIT kakryc, n (%) 13 (10,8) 13 (11,9) 0(0)
Huamerp ycrbst YJIIT, mm* 22 (20-24) 22 (20-24) 24 (21-24) 0,152
CrnonranHoe 3xokoHTpactupoBanue 0, n (%) 1 (0,8) 1(0,9) 0(0)
CnonTtanHoe sxokoHTpactupoBanue I, n (%) 54,2) 5(4,6) 0(0)
CronranHoe 3xokoHTpactupoBanue 11, n (%) 85 (70,8) 80 (73,4) 5(45,5) 0,019
CmonranHoe 3xokoHTpactupoBanue 111, n (%) 22 (18,3) 19 (17,4) 3(27,3)
CrioHTanHOE 3X0KOHTpactupoBanue IV, n (%) 7 (5,8) 4(3.,7) 3(27,3)
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KIIMHUYECKUE HMCXOJIbI TPOMOO30B PAa3HBIX THUIIOB OKKJIIO-
JIepoB Tociie dH0BacKysipHoi nzonsauuu YJIIT y nanuen-
ToB ¢ ®II B paHHEM M OTAAJICHHOM IIEPHUOJAaX HAOIIOACHUSL.

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

B mpocnektiBHOE HaOMIONATENFHOE HCCIIEIOBAHHE
BKitoyeHo 120 mauueHToB ¢ HekinananHoi PII, koTopsiM
BBIIIOJIHSIACH SH0BACKYsApHas uzonsauus YJIII B nepuon
¢ 2011 mo 2019 . TIpoTokon mccaemoBaHus OBUT OOOPEH
JIOKAJIBHBIM 3THYECKHM KOMHTETOM, y BCEX yYaCTHHKOB
OBUTO TIOJlyYEHO MHCBMEHHOE MH(OPMUPOBAHHOE COTTIA-
cue. KputepussMu BKITIOUEHHS B MCCIICIOBAHHE SIBISIINCH:
comiacye ManneHTa Ha MPOBEJCHNE MMIUIAHTAIN yCTPOH-
cTBa, oKKJIto3upyromero YJIII, nporuBonoka3zaHus K JJid-
TEJILHOMY IPHEMY aHTHKOATYJISTHTOB WIIM OTKAa3 MAIMEHTa
OT TaKoi Tepanuu. Kpurepun HEBKITIOUCHNS: IPOKCUMAITb-
HBIIA TPOMOO3 IITyOOKHX BEH MPaBO HIKHEW KOHEYHOCTH,
TPOMOO3 YIIIKA JIEBOTO MPEACEPAHNS.

Hcnonp30Banuch  OKKIIO3UPYIOIIHUE  YCTPOHCTBA
mByx THmoB: Watchman (n=92) m Amplatzer Amulet
(n=28). Crannmaptasiii npotokon ATT g Tpymmsr
Watchman npeonaras mocTosSHHbBIA IIPHEM alleTHIICATH-
ool kucnoTsl (ACK) u Bapdapuna B Teuenne 45 nHei
C TMOCIEAYIOINM MEePEeX00M Ha KIOMHIOTPEN, KOTOPBIH
OTMEHsIICS Yepe3 6 Mecsres, 1 Amplatzer Amulet - -
tenpHyIo Tepannio ACK, B Tedenue nepBbix 6 MecsleB B
koMOmHaImu ¢ xronugorpeieM. Pexxum ATT, B Tom dnc-
JIe, B CiTy4ae BBISIBICHHS TPOMOO03a OKKITIOAEPA, y KaKI0TO
KOHKPETHOTO TTAIlMEHTa OIPEAEIISIICS JISHaliM BpadoM B
3aBUCHMOCTH OT KIIMHUYECKOH CHTYyaIlud U PHCKA reMop-
parmueckux ocyioxHeHud. [lepnox HaOmONEHUS MaUeH-
TOB COCTAaBMJI 3 rojia OT MOMEHTa nMIIanTannu. OueHka
HaJIMIus TpPoMO03a OKKITIOAEpa ITPOBOIMIIACH HA 5 BU3UTAX

ORIGINAL ARTICLES

(45 nueit, 6 mecsues, 1 rox, 2 rona, 3 roga) METOIOM Ypec-
numeBoHoi (UI1) OxoKI™ Ha Gase mccienoBaresbCcKoro
nentpa. Takxe oneHuBaiuch TD0, Takue Kak HUHCYIBT,
TpaH3uTOpHass umemuueckas araka (THUA), cucremuas
ambomus (CD).

CrarucTuyeckuii anaau3

CraTicTHUECKMI aHaNN3 TPOBOAWICS C TPUMEHE-
HueM nakera rnporpamm IBM SPSS Statistics, Bepcust 28.
Hcxonnble, epu- U MOoCTONEepauoOHHbIE XapaKTePUCTHKH,
pexxuM ATT 0600111eHBI ¢ NCTTONB30BAaHNEM O CATEIBHON
craructiky. [IpoBepka Ha HOPMAJIBLHOCTH pacHpeeIICHHs
KOJIMYECTBEHHBIX IIOKa3aTejeld IMPOBOAMIACH METOIOM
[Hanupo-Yunka. Kpurepuii ManHa-YuTHH A1 Koiauue-
CTBCHHBIX TIEPEMCHHBIX U KPUTEPUH ¥> M TOYHBIH KpHUTE-
puii ®dumiepa 111 HOMUHAJIBHBIX MEPEMEHHBIX HCIIOJb-
30BAJIMCh JUIsl BBISBJICHUSI Pa3lIMuUil B XapaKTEPUCTHKAX
MEXK]y TIAlIMEHTaMU ¢ TPOMOO30M OKKITtoziepa u 0e3. J{s
BBISIBJICHUSI IPEJMKTOPOB TPOMO03a OKKITIOZIEpa HCIONIB30-
BaJICSl OTHO(AKTOPHBIA U MHOTO(AKTOPHBIA pErpecCHOH-
HBII aHaJIM3 B MOJIEIIH ITPOTIOpIHMOHAIBHOTO prcka Kokca.
3HAUMMOCTh PA3IMYMN JUIS BCEX MPOBEPSEMBIX THIIOTE3
ycTaHaBnuBajiachk Ha yposHe p <0,05.

HOJYYEHHBIE PE3YJIBbTATbI

XapakTepucTKa NallUEHTOB

M3 120 manueHToB, BKIIOYECHHBIX B HCCIICIOBAHHUE,
JTOJISL TOCETHBIINX BU3UT U nporneamux YI1-OxoKI Ha 45
neHb cocraBmwia 97,5% (117), gepes 6 mecsmes - 98,3%
(118), 1 rom - 95,8% (115), 2 roma - 81,7% (98) u 3
rona - 57,5% (69). 3a Bech epuoa HAOIIONEHHSI TPOMOO03
OKKJTFOZIepa ObLT BeIsiBIICH y 11 manmenTtos (9,2%; Tadm. 1).
Hamnbomnpiree koamaecTBO TpoMO030B OBLTO OOHAPYKEHO
Ha 45 nens (n=4) u gepe3 6 mecsueB (n=4). Cirydaes co-
XPaHSIOMIETOCS U IIOBTOPHOTO TPOM0OO03a Ha KOHTPOIIb-

Tabnuuya 2.

Cpagnenue KIuHUKO-AQHAMHECIMUYECKUX, IXOKAPOUOZPAPUUECKUX, NEPUONEPAYUOHHBIX XAPAKIMEPUCHUK
nAyUeHmog zpynn ¢ mpomoo3om oKKkarooepa u 6e3 (npodosdicenue)

I'pynma 6e3 I'pynna

Tapaerp O61mas koropra TpoMO03a ¢ TpOMO030M .
(n=120) OKKJItoZIepa OKKJItOZIepa
(n=109) (n=11)

VYerpoticteo Watchman, n (%) 92 (76,7) 84 (77,1) 8 (72,7) 0.717
YerpotictBo Amplatzer, n (%) 28 (23,3) 25(22,9) 3(27,3)
Pasmep ycrpoticTa, MM* 27 (24-30) 27 (24-30) 27 (25-30) 0,582
[TapaokkironepHbIit KPOBOTOK >5 MM, n (%) 7 (5,8) 5(4,6) 2 (18,2) 0,125
I[TOAK mocne umrmranTanud, n (%) 25(29,2) 29 (26,6) 6 (54,5) 0,078
Bapdapun nocne mmrmantany, n (%) 23 (19,2) 23 2L1) 0(0) 0,121
Knonunorpen nocne numriantanuu, n (%) 71 (59,2) 67 (61,5) 4 (36,4) 0,121
ACK nocne nmrutanTanuy, n (%) 108 (90,0) 98 (89,9) 10 (90,9) >0,999
Cocynuctsie ocnoxkueHust, n (%) 7 (5,8) 6 (5,5) 1(9,1) 0,499
[MpouenypHsbiii ycnex, n (%) 114 (95,0) 104 (95,4) 10 (90,9) 0,446

[Tpumeuanue: 31ech 1 1anee *- ykazaHa MeJuaHa (B CKOOKax - MeXKBapUTHIIBHBIH pazmax); OHMK - octpoe HapyiieHue
Mo3roBoro kpoBooOpaienus; YKB - upeckokHoe kopoHapHoe BMemiarenbeTBo; KKT - skemy1ouHO-KUIIEYHBIH TPaKT;
XOBJI - xponunueckass obcTpykruBHas Oosesnb serkux; CAJIA - cucronmyeckoe JaBieHUE JIETOYHOW aprepuu; ** -
HAS-BLED >3 6amioB, uiy reMopparideckiii HHCYJIbT B aHaMHE3€e, MM KpoBOoTeueHue 3 Tuna no kpurepusm BARC B
anamuese; YJIIT - ymko nesoro npeacepaus; [IOAK - npsimbie opanbHble anTukoaryiasHTel; ACK - aneruncanununoBas
KHCIIOTA.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

HBIX BU3UTaX OTMEUeHO He Obu10. ONMcanue U CpaBHEHHE
KJIMHAKO-aHAMHECTHYECKHX, SXOKapIHOTpadMIeCKUX, epH-
OIIEPAIIMOHHBIX XapPaKTEPUCTHK MAIIUEHTOB TPYIIIT C TPOM-
0030M OKKITIOZIepa 1 0e3 Tpe/ICTaBIeHbI B Ta0I. 2.

[TanpenTsl Kak ¢ TPOMOO30M OKKIIOZEpa, Tak M
0e3 UMeIn CXOJHBIN Bo3pacT (Meauana 67 JieT u 66 JerT),
BBICOKMH PHCK KpPOBOTEUCHHIH Ha OCHOBAHWUHM HAJIHUMS
OOJIBIINX KPOBOTEUEHHUH B aHAMHE3€ MIJIM OLICHKH I10 IIKa-
ne HAS-BLED >3 (72,7% u 61,5%) ¥ mpoTHBONOKa3a-
HUSL K TpPUEMY HepOpajbHBIX aHTHUKoaryissHToB (54,5%
n 61,5%). Ilpu 3TOM ciy4aum KpyHHBIX KPOBOTCUCHHUIl B
aHaMHe3€ Yallle BCTPEeYallCh B TPYIIE MalUeHTOB 0e3
Tpombo03a okkitonepa (54,1% nporus 9,1%, p = 0,008). B
IpyIIe MalyueHToB ¢ TPOMOO30M OKKJIFOAEpa Yallle BCTpe-
Yajuch MIIeMudeckas OosiesHb cepaua (63,6% mpoTus
30,3%, p=0,041), undapkr muokapna (M) B aHamHe3e
(63,6% mpotus 21,1%, p=0,005). Taxke y manueHTOB C
Tpomb030M okkimoziepa @B <60% u xpoHuueckas cepiaed-
Has HemoctatouHocTh (XCH) Betpewanuces yamie (27,3%
npotus 4,6%, p=0,025; 72,7% nporus 32,1%, p=0,016
COOTBETCTBeHHO). MHaekc komopOuaHoctn Yapibcona
OBbUT 3HAYMMO OOJIbILIE B IPYIIIE MAIEHTOB C TPOMOO30M
okKroziepa (Menuana 7 6amwioB npotus 5, p=0,035). Ilo-
MHUMO 3TOr0, 0 AaHHBIM npefonepanuonHoi UIT-OxoKT,
B TpyImIie TpoMO03a OKKIIIOZIepa oTMevanach 0ojee BBICO-
Kasi CTENeHb CIIOHTaHHOTO 3XOKoHTpactupoBanus (COK)
(p=0,019). He ObUTO 3HAYUMBIX pa3InYUii B aHATOMUYECC-
koM ctpoenun u auamerpe YJIII (p=0,449 u p=0,152 co-
OTBETCTBEHHO). He BBISBIEHO M pa3HUIIbI B 4aCTOTE TPOM-
6030B Mex 1y THIamu ycrpoicTs (p=0,717).

AHTHTpOMOOTHYECKAS Tepanus

CrpyKTypa aHTUTPOMOOTHYECKON Tepanuu y Maru-
€HTOB I10CIIe TIPOLEYPhI TpecTaBieHa B Tadm. 3. Pexyrm-
poBaHHYI0 1103y mepopanbHoro antukoaryisiata ([IOAK)
nony4anu 14,3% (5/35) mauueHToB: 3 manueHTa ¢ TPOM-
0030M OKKITIOZIEpa U 2 6e3. B rpyrmine TpoM0603a OKKITrO/IC-
pa tepanus [IOAK + ACK 6biia HasHaueHa 54,5%, mBOM-
Hasg ATT 36,4%, sHokcanapu Hatpus 9,1% namnuentam.

Anmumpombomuueckan mepanus y NAYUEHMo8 NOCie IHO0BACKYIAPHOI

uzonayuu YJIIT
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Ha momeHT BhIsiBIeHUsT Tpombo3a okkitonepa 6 (54,5%)
nanueHToB Haxomwiuch Ha tepanuu [TOAK + ACK, 3
(27,2%) nauuenTta Ha aoiiHoi ATT, u o omHOMY Ha ACK
(9%) u 6e3 ATT (9%) (Tabm. 4). [Tocne BISIBICHHS TPOM-
0032 MaIMEHTHI MOJMyYadl aHTUKOATYISHTHYIO TEpParuio
(AKT) B 36,3% ciyuaes.

IIpequKTOPHI M UCXOTBI

Jnst TecTUpoBaHUsT B MOZAEIH MPONOPLUUOHAIBLHOTO
pHCKa paccMaTpuBalCh (aKTOPbI, Y KOTOPBIX JOCTOBEP-
HOCTb CBSI3H C HCXOJIOM B OZIHO()aKTOPHOM aHaJIM3e COCTa-
Briia p<0,2: Bo3pacr, uieMuueckas 0oie3us cepaua, M,
YPECKOXKHOE KOPOHAPHOE BMEIIATENILCTBO, KOPOHApHOE
LIyHTUpOBaHHe, nepudepuueckuii arepockiepos, XCH,
OB<60%, KpoBOTEUECHUsI B aHAMHE3€, HH/IEKC KOMOPOU/I-
Hoctu Yapnbcona, crenenb COK no ganubiM UIT-Dx0KT,
paHHUI NapaoKKIIOAEPHBIA KPOBOTOK >5 MM, Ha3HaYCHHE
IIOAK, xnonunorpena mpu Beimucke. UM B aHamHese
(otHomienue puckoB (OP) 12,88 [95% moBepHUTEIbHBIIM
unrepsan (JA1) 3,21-51,62]; p<0,001), nannune XCH (OP
8,83 [95% AN 1,91-40,77]; p = 0,005), mapaokkronepHbIi
KPOBOTOK >5 MM B PaHHEM IIOCJICOIEPAIIMOHHOM NIEPUOJIEe
(OP 6,13 [95% 1N 2,53-14,86]; p = <0,001) u crenens
CDOK (OP 9,09 [95% AU 1,36-60,58]; p = 0,023) okaza-
JIMCh 3HAYUMBIMHU MTPEJANKTOPAMH Pa3BUTHSI TPOMOO3a OK-
Kimonepa (tabm. 5).

B rpynne manuentoB 6e3 Tpom0o3a OKKIIOAEpa
gactora TDOO cocrasuina 3,7% (4/109), y maiueHToB ¢
TpoMb030M 9,1 % (1/11). Ilpn 3TOM €TMHCTBEHHBIH CITy-
gaii TDO B rpymme TpomM003a OKKITIOEpa Pa3BUICS 10
BBISIBIICHUSI TpoMOo03a: HedaTa bHBI WHCYJIBT y TallH-
eHTa pa3BWiIcs Ha 35 Hejese HAOIIOACHUS, B TO BpeMs
Kak TpoM003 ObUT BBISIBJICH B OTAAJICHHOM IEpHOJE Ha
BHU3HUTE B KOHIE 3 rona HaOmronenus. He Obuto oOHa-
PYXKEHO CBSI3U JEBaic-acCOIMHPOBAHHOTO TPOMOO3a ¢
pasButueM TpoMOo3MOonmueckux cobbrtuit (MN/TUA/
CD) (OP 3,52 [95% AU 0,37-33,26]; p = 0,271), a Tak-
ke uHCynbToB Jroboro tuma (OP 3,19 [95% AU 0,35-
28,90]; p = 0,303).

Taonuua 3. OBCYXJIEHUE

HOJYYEHHBIX
PE3YJIBbBTATOB

[pumeuanue: 3xech u panee p . =0,054; ATT - anturpomboTHUecKas Tepanus;

JATT - nBoiiHasi aHTHarperaHTHas Teparnusi.

Obmas Bes tpombo3a | C TpoMbo30M Ha ceropnsimHuii neHp usy-

[Mapametp Koropra OKKJIFoziepa OKKJTFOZIEpa YEHHE TaKOTO OCJIOKHEHHUS JHIO-
(n=120) (n=109) (n=11) BacKyJsipHoi uzomsauuu YJIII, kak

be3 ATT, n (%) 1 (0,8) 1 (0,9) 0 (0) TpOM603 TOBEPXHOCTHU OKKIIKOZIEpa
TATT, n (%) 59 (49.2) 55 (50.5) 4(36.4) NpeCTABIACT HEMANBIH HHTEpEC,
YYHUTBHIBasE aKTyaJIbHOCTh CaMOM

JATT + Bapdapun, n (%) 7(5,8) 7(6,4) 0 (0) MeTOAMKH. Haire mpocrneKTuBHOE
Bapdapun, n (%) 7 (5,8) 7 (6,4) 0 (0) TpexJieTHee HAOIIONEHNE C JIBYMS
I[MOAK, n (%) 1 (0,8) 1 (0,9) 0 (0) TUIIaMHU  HCITIOJIB3YEMBIX YCTpOP'I-
TIOAK + ACK, n (%) 29 (24.2) 23 21,1 6 (54,5) crea  (Watchman u  Amplatzer
Amulet) moka3zano, yto: 1) Tpom-

Bapdapun + ACK, n (%) 9(7.5) 9(83) 0(0) 603 OKkkmofepa Habmogancs y
ITOAK + JATT, n (%) 325 3(2,8) 0(0) 9,2% mamuentoB; 2) UM B aHa-
TTOAK + xnommziorpen, n (%) [ 2(1,7) 2(1,8) 0 (0) muese, XCH, mapaokkironepHblit
Sroxcanaput, n (%) 1(0.8) 0(0) 1.0 KPOBOTOK >5 MM B paHHEM IOCJIe-
OIIEpAllIOHHOM HEePUOJIE, a TAKKe

Ouokcanaput + JJATT, n (%) 1(0,8) 1(0,9) 0(0) crenens COK ompenensores npe-

JUKTOPaMH pa3BUTHS TPOoM003a;
3) cBsa3u ¢ TPoMOOIMOOTUYECKHU-

BECTHHUK APUTMOJIOTUH, Ne 2 (112), 2023



56

MH OCJIOKHEHUSMHU B UCCIIEyeMOl KOropTe NalueHTOoB
HE BBISIBIICHO.

Yactora pa3BuTHs TpomMOO03a OKKIIOEpa OKasza-
Jlach COMOCTaBUMa C paHee OIYOJIMKOBAaHHBIMHU JaHHbI-
Mmu. Tak, npu a"anuse 1739 nanueHTOB U3 HCCIeJOBaHUIH
PROTECT-AF, PREVAIL, u peructpo CAP u CAP2
o uMmmuianraiuu Watchman, TpoM603 MOBEPXHOCTH OK-
kionepa HaoOmronancs y 3,74% [8]. B cBoro ouepens, mo
pe3yabraram cyOaHanu3a JaHHBIX PErucTpa Mo UMILIaHTa-
uuu okkitonepa Amplatzer Amulet, BkirounBiiero 1078
MAIMeHTOB, YacToTa TpoM0o3a YCTpOMCTBa COCTaBMIIA
1,7% [9]. B mMera-ananuse, Kyia B OCHOBHOM BOIILJIH JaH-
HBIC U3 MYJIBTUIICHTPOBBIX U OJJHOIIGHTPOBBIX PETUCTPOB U
Cepyil KIIMHUYECKUX HaOIIO/IeHn, 001ast 4acTora TpoM-
003a ycTpolicTBa cocTaBmia 3,9% 0e3 3HaYUMBIX pa3iIu-
yuid Mexay ycrporcrBamu Amplatzer 1 Watchman [10].
Heo0OxomumMo OTMETHTH, YTO B OOJNBIIMHCTBE MCCIIEI0BA-
HUH nepuos HaOMIOeHNsT COCTaBIsUT oanH roa. [lomumo
9TOro, HE BO BCEX MCCIEJOBAHUIX KOJINYECTBO BBIIIOIHEH-
HbIX UII-Ox0KI" Ha mamueHTa COIMOCTaBUMO C HAIIIUM: TaK,
Hanpumep, namuentam u3 peructpos CAP u CAP2 UIl
Ox0KI Obuta BeITOTHECHA Ha 45 JICHB U yepe3 12 mecsIes,
YTO, COOTBETCTBEHHO, MOTJIO CHU3UTH YaCTOTY BBISBICHUS
Tpom0Oo3a okkironepa [8]. Ilpu Takom moaxoze, NCKIro4ast
BU3UT Ha 6 Mecsll, YacTOTa TPOMOO30B B HAIIIEM HCCIIEI0-
BaHMU K NEPBOMY Tofy coctaBmiia Obl 4,2%.

O/HO3HAYHOIO OTBETA HA BOIIPOC O MPUYMHE U MeXa-
HU3Max pa3BUTHsI TPOMOO3a TOBEPXHOCTH OKKIIOZIEPA HET.
MOo:XHO TOBOPUTH O TOM, YTO B paHHEM MOCIIEONEepaI[OH-
HOM TIiepHojie 00pa3oBaHHEe TPOMOOB, BEPOSTHO, CBS3aHO
C 3aMeUICHHOW 3HjoTenu3anuei [11], Torna kak B otna-
JICHHOM TIEPHO/IE IPUYMHON MOTYT TIOCITY)KHTh Pa3IMYHbIC
(baxTophl, BKIIIOYAsi IEpBUYHBIE (MOBBIIIEHHBIH puck TDO,
XCH, 1, UM B aHamHe3e) U BTOPUYHBIC (HAIPUMED,
HETIOKpBITasl JI0Ns, 3HAUYUTENbHBIA IMapaOKKIIOICPHbIN
KpoBoTOK). Ilpenukropsl pazBuTHs Tpom0OOo3a B HalleM
HCCIIeJOBaHNU OBIIIM CBSI3aHbI KaK COITYTCTBYIOLIMMH 3a-
0oJIeBaHUSIMHU, TaK M C Pe3yJbTaraMH CaMOW HPOLEIyphI:
UM B anamuese, XCH, napaokkitoJepHbIi KPOBOTOK >5
MM B paHHEM IOCJICONEPAMOHHOM MEPHOAE U CTENEHb
COK no nannsm npenonepanuonHoi YIT-OxoKI. B BeI-
LIEYNOMSIHYTOM aHaJN3€ UCCIIEAOBAaHUN U PErUCTPOB IO
ycrporictey Watchman npenuktopamu onwmckiBator THA
win U B anamHue3e, noctosiHAyIo hopmy DII, cepaeuno-
cocynucteie 3aboneBanus, auamerp YJIIT u @B JIXK [8].
O crenenn COK Kak o mpeauKTope TpoMO03a rOBOPUTCS B
uccienoBannu Sedaghat u coast. [12]. [Tomumo 3T0T0, aB-
Tophl Takxke cBsi3biBaloT OB JIXK v CHIKEHHYIO TUKOBYIO
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ckopocth onopoxuenus JII1 ¢ ¢popmupoBanuem TpomMo0-
3a OKKJItoZiepa. B ananmse mccienoBaHui 10 yCTPOHCTBY
Amplatzer 3HaUMMBIM IPEAUKTOPOM TpoMOO03a ObLT JH-
amerp VYJIIT [9]. Ponp mapaokkiromnepHOro KpoBOTOKa B
00pazoBaHNK TPOMOOB Ha TIOBEPXHOCTH OKKIIIO/IEpa OCTa-
ercs npeameroM oocyxaeHus [13]. Tlo maHHBIM HelaBHO
onyonkoBaHHoro perucrpa (n=200), rie cpaBHUBAIKCH
6e3omacHocTh W 3 dexTnBHOCTL ycTpoiictB Watchman
n Amplatzer Cardiac Plug, y nBoux M3 Tpex HalMeHTOB
C TapaoKKIIOIEPHBIM KPOBOTOKOM BBISIBIISIIICS TPOMOO03
okkitonepa [14]. B kpymHeiieM cucreMaTMuecKOM Ha-
OJFOZICHNH MALMEHTOB C MOCTONEPAMOHHBIM MapaoKKIIO-
JIEpHBIM KpOBOTOKOM (n=455), BkimtoueHHbIX B PROTECT
AF, uccrnenoBarenu He 0OHAPYKWIN JOCTOBEPHOM CBSI3U
MEX/1y HAJIMYMEM TTapaoKKIIIOEPHOTO KPOBOTOKA U MTOBBI-
meHHbIM puckoM TOO [15]. OnHako 5TH JaHHBIE 3aCy-
JKMBAIOT OoJiee TIIATEIbHOTO W3YYEHHs: HCCIIeIOBaHHE
UMeJIo KparkocpouHoe HaOmroneHue (1 rox), HeGombioe
KOJIMYCCTBO MIIEMHYCCKUX COOBITHIA (16 COOBITHIT), a TaK-
JKe UMeJNIOCh pa3nuune B pexumax ATT.

B Hacrosiiee BpeMsi caMbIM OOJBIIMM HaOOPOM
JIAaHHBIX 110 TPOMOO3Y OKKIIIO/IEPOB SIBIISIETCS MHOTOLICH-
TPOBOM pPErucTp, BKIIOUUBIIMN rpynmy u3 237 mauu-
€HTOB C TPOMOO30M OKKItoziepa M 474 TMalueHToB IpyI-

Taonuua 4.

Pesicum anmumpombomuyeckoi mepanuu y
nayuenmoe ¢ mpomoo3om oKKaroepa

Ne Busur* ATT** ATTH#*

1 45 nueit INIOAK + ACK IMOAK

2 45 nueit IIOAK + ACK JATT

3 45 nueit ITOAK + ACK I[TOAK

4 45 nmueit TTOAK + ACK JATT

5 6 MecsieB JATT Bapdapun

6 6 mecsiie | TTIOAK + ACK JATT

7 6 Mecs1eB JATT Bapdapun

8 6 mecsime | TTIOAK + ACK JATT

9 1 ron JATT ACK

10 3 roma ACK ACK

11 3 roga be3 ATT be3 ATT

[Tpumeuanue: * - Ha KOTOPOM BBISIBIIEH TPOMOO3 OKKJIIO-
ziepa; ** - Ha KOTOpOH MpOH30IIeNT TPOMOO3 OKKIIIOIEPa;
**% - Ha KOTOPYIO TIOMEHSUTH I10CJI€ BBISBIEHHS TPOMOO-
3a OKKJIIOAEpa; Y BceX OONBHBIX Ipu KOHTposbHOH YII-
Ox0KI" TpomM003 OKKITIOZIEpa HE BBISBIICH.

Tabnuua 5.
Hezasucumvle npedoukmopul pazsumus mpomoosa oKK10oepa 6 meuenue mpex jiem Haonwoenus
OnHO(AKTOPHBIN aHATN3 MHorogaKkTOpHBIN aHATN3
DakTophl pUCKa
opP 95% AU p OP 95% AU P
Wudapkr Muokap/a B aHaMHE3€ 5,29 1,55-18,09 0,008 12,88 3,21-51,62 | <0,001
XpoHudeckas cepjiedHas HeJoCTaTOUHOCTh 5,57 1,46-21,27 0,012 8,83 1,91-40,77 0,005
[TapaokkIronepHBIN KPOBOTOK >5 MM* 4,72 1,01-22,19 0,049 6,13 2,53-14,86 | <0,001
CreneHp CIOHTAHHOTO SXOKOHTPACTAPOBAHIIT* ¥ 2,80 1,39-5,64 0,004 9,09 1,36-60,58 0,023

HpI/IMe‘IaHI/ICZ OP - orHOIICHHUE PUCKOB; *-B PaHHEM MOCJICONCPAIIMOHHOM IEPUOAC; *k JAaHHBIC OTHOILICHUS PUCKOB
MPEeACTaBJICHBI IJIsI MPUPOCTA Ha 1 Tpaaaluio mKaJbl CTEICHEeH OXOKOHTPACTUPOBAHUA
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el KOHTPOJIst [16]. MHOTOGhAKTOPHBIN aHaNN3 BBISIBHI 5
(axTOpOB pUCKA Pa3BUTHs TPOMOO3a: THIEPKOATYISIIHIO,
SITPOTCHHBIA TEPUKAPIUAIBHBIA  BBITIOT, XPOHUYCCKYIO
0ose3Hb 1ovek, NIyonHy nMmIuIanTanu >10 MM ot mmba
JIEro4HOH BeHb! U HenapokcusmanbHyto OI1. UnTepecHbIM
JUISL PAcCy>KIACHUS SIBJISIETCS] 3HAYECHHE TTepUKapIUabHOTO
BBINOTA ¥ XPOHWYECKOI 00JI€3HM NoueK B (POPMUPOBAHUH
TpoM0O03a. BeposiTHO, YTO TaHHBIE COCTOSIHUSI OTPaHUYH-
BaJIM BBIMOJHCHHUE MPOLEAYPhI, YTO MOIVIO MPHUBOAUTH K
HEYJOBJICTBOPUTEIBHOMY TTO3UIIMOHUPOBAHHIO OKKIIOJIE-
pa. Hdpyrue nokasarenu, Bkirouas Bozpact, noy, @B JDK
u pexxuM ATT mociie UMITTaHTAIUE OKKITFOZepa HE OBbLIH
MIPOTHOCTHYECKH 3HAYUMBIMH.

CayudaeB TDO, nerajbHbIX UCXOJ0B Ha (DOHE TPOM-
003a OKKJIIOJIepa B HallleM HaOJIOICHUH 3a(MKCUPOBAHO
He Obwio. [Ipn aHanm3e WccienoBaHUM 110 MMIUIAHTAIMN
Watchman BeisBieHo, uto 16/65 (25%) mnanueHToB c
TpoMObo30M okkiozepa nepenecan MM umu CO no cpas-
HeHuro co 114/1674 (6,8%) nanmentamu 6e3 TpomOo3a
(p<0,001). Kak HeCKOppEKTUPOBAHHBIC, TAK U CKOPPEKTH-
POBaHHBIE MIOKA3aTeNId BCEX TUIIOB MHCYILTOB U CD ObliM
BBIIIIE Y MAIIMEHTOB C TPOMOO30M OKKJItO[Iepa 0e3 pa3HHIIbI
B cMepTHOCTU. OnHako B uccinenoanuu EWOLUTION c
yuactueM 1020 manueHToB, KOTOPHIM UMILTIAHTHPOBAIOCH
ycrporicteo Watchman, HECMOTpss Ha 4acToTy TpPOMOO-
30B Okkrozepa 4,1%, He ObUIO pa3jIMyMii B MOKA3aTEIIAX
WU, cmeptHOCcTH wiu coueranus cmeptu/UW/TUA [17].
C Amplatzer Cardiac Plug Taxxe HaOmromanacek pasHuiia
MEXIy IpyniamMu: TpoM003 OKKIIroepa Obliia aCCOLMUPO-
BaH ¢ 6osee BeicokuM pruckoM MU nim TUA o cpaBHeHHIO
¢ nanueHTamu 6e3 Tpombo3a (p=0,007) [9]. B HenaBHeM
MeTa-aHajn3e o0Iasi 4acToTa MIIEMUYECKUX COOBITHH B
HCCIIEJOBaHMUSIX, I7Ie CPABHUBAJIMCH HCXOJIbl Y AIIMEHTOB C
TpoMO030M OKKITFONIepa u 0e3 (32 uccenoBanus; n=7689),
cocraBmia 13,2% (37 u3 280) y nanueHToB ¢ TpOMO0O30M
u 3,8% (285 u3 7399) y mammentoB 6e3 (p <0,001) [18].
[Ipn ananu3e 4yBCTBUTEIBHOCTH, BKJIIOYAIOIIEM TOJIBKO
PaHIOMM3HMPOBAHHBIE HCCJICIOBAHUS W IPOCIEKTHUBHBIC
MHOTOLIEHTPOBBIE PErHCTPBI, 4acTOTa TPOMOO3a OKKJIIO-
nepa cocrtaBwia 3,7% W Takke Obula CBs3aHa ¢ Oolee
BBICOKOM 9acTOTOW uiieMudeckux coobituii (p <0,001).
Hacrosiiee uccienoBaHue NOMICPIKUBACT CY)KICHHE O
HE3HAYMTEIHLHOM B3aMMOCBSI3M TpoM0OO3a OKKIIOZEpa M
paszsutust TOO, ofgHaKo, JUIsl MOATBEPKICHUS dTUX JaH-
HBIX HYXKHBI JaJIbHEHIINe uccienopanus. HemanoBaxHbIM
(baxTOpOM, OINpPEICISIONMM PE3yJIbTaThl HCCIIEIOBAHUM,
SIBJISIETCS] OTCYTCTBUE CTaHIAPTU3AIMHY BEACHHS TaKHX I1a-
LIMEHTOB: YacTtora u crnocob Busyanusaunu YJII, pazmu-
YHE THUIIOB MMIUTAHTUPYEMBIX OKKITOICpoB, pexum ATT, B
T.4. HA3HA4YaeMbIH MPH BBISIBICHUH TPOM0OO03a OKKITOEpa.
B nureparype ormeuaercst 6osbInasi BApHadeIbHOCTh CXEM
ATT [19]. llpumeyarenbHbIMU SIBJISIOTCS JAHHBIE aHATTU3a
HCCIIeJOBaHNI 10 yCTpoWcTBY Amplatzer: onuceiBaeTcs
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yacToTa TpoM0032a OKKJIroiepa Ha ypoBHe 1,7% B rof1, XOTs
MAIMEHTHI ATOW TPYIITBI Yalle HaXOIUIUCh Ha aHTHKOAry-
nsaTHOM Tepanuu (AKT), uem nanments! 0e3 TpomOo3a
(29% wu 17,5% coorBerctBenHo) [9]. Ilpu 3ToM B ciyyae
BbIsABIEHUsT TpomOo3a okkmonepa AKT HasHawanmack B
83%. B Hamem ucciefnoBaHMM OTMEYAETCS CXOXKasl TeH-
neHnms: B 54,5% ciaydyaeB TpoM0O3a MalMCHTHI HaXO/U-
muck Ha AKT. Kak y>xe roBopmiIoCh, OTCYTCTBOBAN YETKUI
nporokoin pexkuma ATT rpu BeIsIBICHUH TPOMO03a OKKITFO-
Jiepa, peleHue OblJI0 Ha YCMOTPEHHE Jieyalero Bpaya. Ya-
crora AKT nocie BeisiBIeHUs: TpoMO03a coctaBmia 36% u
BHE 3aBUCHMOCTH OT BHIOPaHHOM TEparuu, NPy KOHTPOJIb-
HOM BH3UTE TPOoMO03 pa3pemaincs. YeTKnX pekoMeHaaui
kacarenbHo ATT B ciryuae TpomM003a OKKIIIOIEpa HEeT. XOTs
MMEIOIINECS JJAaHHBIE TIPE/IIOJIaratoT, YT0 BO30OHOBIICHHE/
nauimanust AKT s dexTruBHa B 1u1aHe pa3perieHus TPOM-
603a >90% mnanuentoB [20], UMEIOT MECTO OMACEHHUS IO
MOBOJy Pa3BUTHSI KPOBOTEUEHHH, T.K. MMIUIAHTAIUS OK-
KJIFOZIepa Mo/ipa3yMeBaeT 1ojl COOOH MaueHTa ¢ BRICOKMM
PHCKOM reMOpparuuecKux OCJIOoXKHEeHHH. Bce Bbiensno-
JKEHHOE TMOAYEPKUBACT HEOOXOIUMOCTD JTAJIbHEHIIIETO H3-
yuenus pexxuma ATT y nanuentos ¢ okxutrosueit YJIII.

Orpanuyenusi uccjie0BaHus

OrpaHNyYeHUSIMH HAIIETO0 HCCIICOBAHHS SIBISIFOTCS
OTHOCHUTEJIBHO HEOONIBIION 00beM BBIOOPKH, CHUKECHHE
MOCEIIAEMOCTH BU3UTOB MAlMEHTaMHU K TPEThEMY IOy,
YTO MOIVIO CHHU3UTh YacTOTY JAMArHOCTHKH TPOoMOO3a OK-
kirogepa. OTCyTCTBOBaja paHAOMHU3AIMS MAMEHTOB MO
BBIOOPY MMILIaHTHPYyEeMOro ycrpoiictBa u pexumy ATT.
Taxxe y namuentoB paznunyanack ATT mpu BbIsIBICHUH
TpoM003a, UTO HE MO3BOJISICT TOBOPUTH B MOJIB3Y A heK-
TUBHOCTU TOW MJIM MHOM CXeMbI JieueHus. J{is1 mocToBep-
HOTO 3aKJIIOYEHHMSI O B3aMMOCBSI3U TPOMOO03a OKKJIIIOAEpa ¢
TO0 HeoOxonnMa OosTbINast CTATHCTHYECKAsT MOIITHOCTb.

3AKJIIOYEHHUE

Tpom003 okkmonepa SIBISCTCS HEPEIKUM OCIOXK-
HEHMEM I10CJIE SHAO0BACKYJIIPHOM N30JISIMHN YIIIKA JIEBOTO
npeacepanst Ipu JAIUTEIbHOM HaOmrogeHnu. [lanuenTsl,
CKJIOHHBIE K 00pa30BaHUIO TPOMOOB Ha MMOBEPXHOCTHU OK-
KITIoZIepa, Jalie nMeroT HH(APKT MHOKap/a B aHAMHE3e,
XPOHHYECKYIO CEp/IeUHYI0 HEIO0CTAaTOYHOCTh, MNapaok-
KITIOIEPHBI KPOBOTOK >5 MM B paHHEM MOCIeONepary-
OHHOM HEpHOJIE, a TAKXKe 00JIee BEICOKYIO CTETIEHb CIIOH-
TaHHOTO XOKOHTPACTHUPOBAHUS. XOTS B HCCIICIOBAHHON
KOTOPTE MallMEHTOB OTCYTCTBOBAIH 3IIH30bI TPOMOOIM-
OoNMYecKNX OCIOXKHEHUH Ha (oHE TpoMOO3a OKKIFOIe-
pa, HaJIM4ue ¥ 3HaYMMOCTh JAHHOW B3aMMOCBSI3U TpeOyeT
nanpHeimero nzyuenus. s onpeneneHus 3pQGeKTus-
HOTO, ¥ B TO )K€ BpeMsi 0€30I1aCHOTO peXnMa aHTUTPOM-
06OTHUYECKOH Tepanuu B ciyyae BBISBICHHS TPOMO03a OK-
KITfofiepa Heo0X0IMMO TIPOBE/ICHNE PaHIOMU3NPOBAHHBIX
HUCCIIeq0BaHUM.
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OTIAJIEHHBIE PE3YJIBTATHI TOPAKOCKOITMYECKOTI'O JIEUEHW S ®UBPUJIISLUN [TPECEPAUI
E.J1.CrpeokoBa'?, A.IIl.PesumBuimn'?, E.C.MaJjbiuenko’, E.A.Aprioxuna'?, B.A.Ilonos'?, M.A.HoBukog?,
E.B.slnoBa%, K.9.Bonnypko?, I.I.Kapma3anosckuii’, M.Kagbiposa®
'@rBEOYAIIO «Poccuiickas MeOUUUHCKAA AKAOeMUsL HERPEPLIGHO20 NPOPeccUonaIbHo20 oopazosanun» M3 Pd,
Mockea, yr. Bappukaonas, 0. 2/1, cmp. 1; *@I'BY «Hayuonaibnslii MeOUUUHCKUIL UCCLE008AMENbCKUIL UEHMD
xupypzuu umenu A.B.Buwnesckozon M3 P®, Mockea, bonvuasa Cepnyxoeckas yi., 0. 27.

Heab. OCHOBHO 11€J1bI0 AaHHOH paboTHI sBIIsIETCS aHaiIu3 dpdekTHBHOCTH Topakockonueckoro jedenus (TJI)
¢ubprmsiuny npeacepauit (PI1) u onpenenenue GpakTopoB pucka Bo3Bpara IpeacepAHbix Taxuapurmuid nocie TJI OIT
B OT/IQJICHHOM II€PHO/IC HAOIIOICHUSL.

Marepuan u metonbl nceiaenopanusi. C ssusaps 2019 1. o nexadps 2021 1. 150-T1 nanmeHTam ¢ CHMITOMaTHYECKOM
nzonuposanHoit DI (nepcuctupyromas 29,3% (n=44), mmtensHo-nepcuctupytomas 32% (n=48) n napokcu3manbHas
38,7% (n=58) mocine HeyIaYHbIX KaTCTePHBIX abnaruii OblIa BBIMOIHEHA TOpakockormdeckas admaius OI1 u ammyTanus
yIIKa JIEBOTO Ipescepaus. BceM mainmeHTaM B KOHTPOJIBHBIE TOUKHM MCCIIEOBaHUS ObLIO MPOBEICHO 24-4 XOJITEPOBCKOE
MOHHUTOPUPOBAHHUE HJIEKTPOKAPIUOTPAMMBI, [0 pe3yJIbTaTaM KOTOPOTo OlleHHBaIN A((HEKTUBHOCTD NPOLIEAYPHI.

Pesyabrarbl. O0mas s¢pdexrurocts TJI OIT B oTnanennom nepuoae Hadmonenus cocrasuia 72,5%. [ocne or-
MEHBI aHTHAPUTMUYECKON TEPaITui CBOOOIA OT JIFOOBIX MPEICCPAHBIX TaXUapuTMuid coctamia 79,2%, 70,5% u 68,9%
yepes 6, 12 u 24 mecsina, COOTBETCTBEHHO. J[OMOIHUTEIbHBIC KaTeTepHbIe abaaluy Yepe3 3 Mecsia 110 MOBOLY HHIU3H-
OHHOM TaxuKapjAnH, yBeananBaroT 3pdexkTuBHOCTH poueayps! 10 82,9%. BaxubiMu (aktopamu prcka Bo3Bpara apur-
mun nocie TJI ®II cienyer cunrarh Bo3pact nauuenTa, umrenbHocts DI, mpeaniecTByromme KateTepHble adaanuu 1
JMaMeTp JICBOro npeacepaus oonee 40 mm.

BriBoasl. ['MOpuaHbIi moaxos cymecTBeHHO yinydmaeT sgdekrusaocts TJI ®II, B yacTHOCTH [UIsl TAIIMEHTOB C
Herapokcu3ManbHbIMUA Gopmamu DI1. TlomyyeHHble pe3yabTarsl TPEOYIOT AajdbHEHIIEro U3ydeHus JaHHOW TPOOIeMbl
Jutst ioBbieHust kadectsa TJI ®IT u onpeneneHns ONTUMaIbHOrO Habopa JMHUK abnanus ¢ yuyeToM (GakTopoB pHCKa
BO3BpaTa apUTMUHU.

KatoueBble ciioBa: GpuOpuiuisiys npencepanii; Topakockorueckas adnamnust; GakTopsl pucKa; KaTrerepHas adia-
s, peuuauB GUOPHILIALMN TIpeCepIuii
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LONG-TERM OUTCOMES OF THORACOSCOPIC ABLATION FOR ATRIAL FIBRILLATION
E.D.Strebkova'?, A.Sh.Revishvili'?, E.S.Malishenko?, E.A.Artyukhina'?, V.A.Popov'?, M.A.Novikov?,
E.V.Yalova?, K.E.Bondurko?, G.G.Karmazanovsky?, M.Kadirova’

'Federal State Budgetary Educational Institution of Further Professional Education “Russian Medical Academy of
Continuous Professional Education” of the Ministry of Healthcare of the Russian Federation, Moscow,

2/1 Barrikadnaya str, build. 1; *Federal State Budgetary Educational Institution “A.V. Vishnevskiy National Medical
Research Center of Surgery” of the Ministry of Healthcare of the Russian Federation, Moscow, 27 Bolshaya
Serpukhovskaya str.

The aim of this work is to analyze the effectiveness of thoracoscopic ablation (TSA) of atrial fibrillation (AF) and to
define the risk factors for the return of atrial tachyarrhythmias after TSA in the long-term follow-up period.

Methods. From January 2019 to December 2021, 150 patients with symptomatic atrial fibrillation (persistent 29.3%
(n=44), long-standing 32% (n=48) and paroxysmal 38.7% (n=58) after unsuccessful catheter ablations underwent TSA
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and amputation of the left atria appendage. All patients underwent Holter monitoring at the control points of the study, the
results of which evaluated the effectiveness of the procedure.

Results. The overall efficiency of TSA in the long-term follow-up period was 72.5%. After off-antiarrhythmic
drugs, freedom from any atrial tachyarrhythmias was 79.2%, 70.5% and 68.9% after 6, 12 and 24 months, respectively.
Additional catheter ablations after 3 months increase the effectiveness of the procedure to 82.9%. Important risk factors
for the return of arrhythmia after TSA should be considered the patient’s age, duration of AF, previous catheter ablations
and the left atria diameter of more 40 mm.

Conclusion. The hybrid approach significantly improves the effectiveness of TSA for patients with non-paroxysmal
forms of AF. The results obtained require further study of this problem in order to improve the quality of TSA and deter-
mine the optimal set of ablation lines, considering the risk factors for the return of arrhythmia.

Key words: atrial fibrillation; toracoscopic ablaton; risk factors; catheter ablation; atrial fibrillation recurrence
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Pacnipoctpanennocts Gubpmusinun npeacepauid (PIT)
cpeau B3pocioro HaceneHus coctaBmser 2-4% [1].
BceneacrBue cTpeMuTENBHOTO AeMorpaduyeckoro cra-
peHUsl B TEYEHHUE TOCIEAYIONMX TPUALATH JIET KOJMue-
cTBO 00JbHBIX DIT MoxeT yBenmuuuthest BiBoe [2, 3]. Oc-
HOBHBIC PHCKH, accouuupoBaHHble ¢ DII oOycioBieHb
TPOMOOIMOOINYECKUMH OCIIOKHEHHSMHU, a B psijie Cilyda-
€B COIPOBOXKAIOTCS APUTMOTEHHBIM KoJancoM [4, 5.

JlnutenbHOe BpeMsl €MHCTBEHHBIM BBICOKOA(P(EK-
TUBHBIM MeToIoM JiedeHust PI1 cunracss XupypriauecKuii
[6, 7]. B coBpemenHoi#l aputmonoruu omneparuio Cox-
Maze IV n ee MopuduKauyu paccMaTpuBarOT UCKIIIOUH-
TENILHO B KAUECTBE CUMYJIBTAHHOM HPOLIEYPHI.

Ha cmeHy BBICOKOTpaBMAaTHYHBIM OINEPALUSIM TIPH-
LTI MUHUMHBa3UBHbIE KarerepHble aOmamuu (KA) [4],
OCHOBHBIM 3TallOM KOTOPBIX SIBJISAETCSI M3OJSILUS YCTHEB
nerounbix BeH (YJIB), Ho oHa He Bceria okasbIBaeTcs (-
(DeKTHBHOM, B YaCTHOCTHU IMPH MEPCUCTUPYIOMINX (hopMax
OII [8-10]. JanHble 21€KTPOAHATOMUYECKOTO KapTUPOBa-
HUSl y TAIMEHTOB C HemapoKcu3MaibHbIMU (popmamu DIT
OOBIYHO JIEMOHCTPHUPYIOT 00JIACTH BBIPAYKEHHOH HU3KOAM-
TUTMTYHOHM aKTMBHOCTH B JIEBOM MPEJICEP/NH, YTO yKa3bl-
BacT Ha Pa3BHTHC B JAHHBIX 30HaX (udpo3a [11]. B Ta-
KHX CITy4asix JJOJITOCPOYHBIN YCIIEX KaTeTEePHBIX aOMsIuii
cocrtaBisieT 20-60%, CHIDKAsACh ¢ KaXKAOH mocnemyromen
nipoueaypout [11-14]. Tlpuuunoii pyOLOBBIX M3MEHEHUH Y
TMAIMEHTOB ¢ napokcu3mainbHoi P11 yatie Bcero sBISIOTCS
MHOTOYHCIIEHHbIE npeamecTBytomue KA, 4to cymecTen-
Ho yxyamaeT apdexruBHocTh nocnenuux [15]. R.S.Oakes
et al. (2009) Ha ocHOBaHMHM JAHHBIX MAarHUTHO-PE30HAHC-
HOW TOMOTpa(uu COOOIIMIH O KOPPEIISIIMUA MEXKITY PEIH-
muBoM OI1 nocne paguouactotroit adnarun (PUA) YJIB u
creneHbto Guoposa YJIB u nesoro npencepaust (JIIT) [16].

Topaxockonuueckoe sieuenue (TJI) DIT sBnsiercs anb-
TEPHATUBHBIM XUPYPTrUUECKUM METOJIOM JICHCHHST H30JIMPO-
BaHHbIX (opm PII Ha paboraromieM cepalle, KOTOPbIH aK-
TUBHO Pa3BUBAJICS B TEYEHHE MOCIIETHETO NECATHICTHS [4,
17]. YuursiBas (akTopsl, MOAAEPKHUBAIOILINE MaKpOpeak-
TUBHOCTb 3aj1Hel ctenku JII1 B mmpokoe KIMHNYecKoe npu-
MeHeHue BBesieH MeTon «Box lesion» - m3omsiius 3aaHei
crenku JII1. B cBsi3u ¢ yem ocHOoBHbIMM npuHLIMTamMu TJI
@I cnenyer cuntarh: m3oisuo YJIB, hparmenraruto 3a1-
Helt crerku JIIT u ammyranumro ymrka JIIT [18-21]. Konuue-
CTBO MccIeioBanuii mo m3yuyenuro sddexrusaoctu TJI OIT
3HAYMTENIHFHO YBEIMYMBACTCS, HO MX JIAHHBIEC CYIIIECTBEHHO
BapbUpYyIOT OT 38 110 83% U3-3a Pa3HOPOTHOCTH MAIMEHTOB,
TEXHUKH OTepallii 1 Tiepuoyia HaomroneHus [22-25].

Lenp HacTOSIIETO MCCIIEIOBAHMS TIPEICTaBUTh JIaH-
Hble 3(Q(EKTUBHOCTH TOPAKOCKONMMYECKOW admanuu ¢u-
OpWILIALIMK TIPEACEPANH M OnpenesuTh (PaKTophl pHCKa
BO3Bpara MpeiCepAHON TaXMapUTMHUH B OTJAJICHHOM Iie-
puojie HaOIOeHNSI.

MATEPHUAJ U METOJbI
HCCIEJOBAHUA

C suBaps 2019 1. mo nexadpp 2021 1. Ha 6aze PI'BY
«HMMULI xupypruu um. A.B.Bumnesckoro» 150 nauuen-
TaM ¢ cuMOTOMaruyeckoil uzonupoBaHHoM DII, 3aperu-
CTpHUpPOBaHHOI Ha 3nekTpokapauorpamme (OKI') mmm xom-
TepoBckoM MoHHuTOpupoBanuu (XM) DKI, pedpaxreproit
K aHTHapuUTMHYeCcKoi Teparmuu (AAT) win npu HaTHINH
HEeyIauHOM KaTeTepHO# abmanuu B aHaMHe3e, ObIIO BbI-
noraeHo TJI ®IT u amnyrarms ymrka JIIT [4, 17, 18].

Bcem nanuenram 3a 24 yaca 10 onepanuu BBIIIOJ-
HSUIOCh KOMIUIEKCHOE 00cinenoBanue, Bkimtouasmiee: DKI' B
12 otBenernsax, XM DKIT, TpancTopakaibHYIO SXOKapaHo-
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Table 1.

Main characteristics of patients and data of of investigation before surgery
Parameter Value
Gender (male), n (%) 97 (64.7)
Age, years (Me (IQR)) 59 (51-64)
Body mass index, kg/m? (mean+SD) 20.5+3.4
Atrial fibrillation duration, years (Me (IQR)) 5(2-8)
Paroxysmal atrial fibrillation, n (%) 58 (38.7)
Persistent atrial fibrillation, n (%) 44 (29.3)
Long-standing atrial fibrillation, n (%) 48 (32)
EHRA Ila-IIb, n (%) 26 (17.3)
EHRA TII-1V, n (%) 124 (82.7)
Hypertension, n (%) 121 (80.7)
Diabetes mellitus, n (%) 19 (12.7)
Chronic heart failure NYHA functional class II, n (%) 108 (72)
Chronic heart failure NYHA functional class III, n (%) 22 (14.7)
Cerebrovascular events, n (%) 13 (8.7)
Previous catheter ablations, n (%) 58 (38.7)
Previous radiofrequency and cryoinflation of pulmonary vein orifices, n (%) 47 (31.3)
Preceding cryoinflations of pulmonary vein orifices, n (%) 11(7.4)
Antiarrhythmic drugs, n (%) 146 (97.3)
Vaughan-Williams Class IC antiarrhythmic drugs, n (%) 12 (8)
Vaughan-Williams Class II antiarrhythmic drugs, n (%) 67 (44.7)
Vaughan-Williams Class III antiarrhythmic drugs, n (%) 58 (38.7)
Class IV Vaughan-Williams antiarrhythmic drugs, n (%) 9 (6)
Anticoagulant therapy, n (%) 130 (86.7)
Apixaban 47 (31.3)
Rivaroxaban 48 (32)
Dabigatran 16 (10.7)
Warfarin 19 (12.7)
CHA DS -VASc scores (Me (IQR) [min-max]) 2 (1-3) [0-6]
HAS-BLED scores (Me [min-max]) 1 [0-4]
Left ventricular ejection fraction, % (mean+SD) 62.6+6.4
Left atrial volume index, ml/m? (Me (IQR) [min-max]) 35 (30-45) [16-81]
Left atrial diameter, mm (Me (IQR)) 41 (39-44)
Mitral regurgitation, n (%) 61 (40.7)
Minor mitral regurgitation, n (%) 52 (34.7)
Moderate mitral regurgitation, n (%) 5(3.3)
Severe mitral regurgitation, n (%) 4(2.7)

Multislice computed tomography with contrast of the left atrium and pulmonary veins

Left atrial appendage volume, ml (Me (IQR))

10.0 (6.4-13.1)

Typical pulmonary vein infiltration on the right side, n (%) 108 (72.0)
Convergent right pulmonary vein infiltration, n (%) 28 (18.7)
Infiltration of pulmonary veins on the right by a single/common trunk, n (%) 10 (6.7)
Right accessory pulmonary vein, n (%) 4(2.7)
Typical left pulmonary vein occlusion, n (%) 35(23.3)
Conjoined pulmonary vein occlusion on the left side, n (%) 43 (28.7)
Left pulmonary vein infiltration by a single/common trunk, n (%) 72 (48)
Left accessory pulmonary vein, n (%) 0(0)
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rpaduio ¢ ucnonb3oBanueM TexHosorun «speckle tracking
imagingy», YpeCHUIICBOIHYIO XOKapAHOTpa(HIo s UC-
KITFOYEHUS] TPOMOOB, MYJIBTHCITHPAIILHYIO KOMITBIOTEPHYIO
tomorpaduto ¢ koutpacruposanuem JII1 u YJIB, kopona-
pOaHTHOTpa]HIO MO MOKA3AHUSM.

Menuana Bo3pacra naieHToB coctasuia 59 (61-64)
net, npeodnagany Myx4nHsl 64,7% (n=97). B nccnenosa-
HuUe ObUI0 BKIFOYCHO 29,3% (n=44) marpeHTa ¢ IepCcucTH-
pyromieit popmoit DI1, 32% (n=48) ¢ AIUTETBHO-TIEPCH-
crupytomieii u 38,7% (n=58) ¢ mapokcu3maabHO# popmoii
¢bubpwLIsinuu npeacepauit, nocie nHeynadusix KA. IMos-
Hasl KIIMHUYECKasi XapaKTepUCTHKA TAlUCHTOB M JIaHHBIC
WHCTPYMEHTAJIBHBIX METOJIOB MCCIIEJOBAHHUSI MTPEACTaBIIC-
Hel B Tabn. 1. Koppekuust AAT 1o onepauuu He IPOBO-
nuiack. PacripesieneHre aHTHapUTMUYECKUX IpErnaparoB
o Vaughan-Williams o onepanuu npencrasicHa B Ta0I.
1. Tlepen onepanueii, He MeHee YeM 3a 5 JAHEMH, Bce Malu-
€HTBI C IPSIMBIX OPAIbHBIX aHTHKOATYJSIHTOB MJIM Bapda-
pHUHa OBUTM TIepeBeACHB Ha HU3KOMOJICKYIISIPHBIC I'elapy-
Hel. I[lepen onepanueil Bce mauueHThl ObUTH 0OCYKAECHBI
Ha KOHCWJIMYME C y4acTHeM KapJauoiora, apurMosiora u
KapHOXHpypra. YYacTHUKHM JaBajid WH(GOPMHPOBAHHOE
cormnacue Ha mposenenue TJI @I Mccnemoanue ObLIO
07100pEHO JIOKAJIbHBIM 3THYECKHUM KOMUTETOM.

Ouenka 3 GpeKTHBHOCTH NPOLEAYPHI

DddextuBnocts TJI OII onenuBanach uepes 3, 6,
12 MecseB u anee eXeroJHo Mo JaHHbIM 24-4acoBOTO
XM OKI. ITlpouenypa cuuranach yCHEIIHOM
IIPU OTCYTCTBUU JIIO00H NpencepaHoil Taxu-
aputvun (OI1, TII wim HamKETyIO0YKOBOU
TaXWKapJIuK) MPOJOJIKUTEIBHOCTEIO OoJee
30 cexyHJ, B COOTBETCTBUU C KOHCEHCYCHBIM
3asIBJICHUEM OOIIECTBA CEPJICUHOTO pUTMA [4,
17, 18, 26]. 3anuce OKI' pexomeHa0BanOCh
BBINOJIHATH NP JIIOOOM CHMIITOMaTHYECKOM
yUYalIeHHOM HEPUTMHYHOM CepAleOHeHNH.
W3 nccienoBaHms NCKITIOYAIICS «CIIETIOH» me-
pHOJ B TEUEHHE MEPBBIX 3-X MECSIEB MOCIe
orepanuy.

Perucrpuposanu HeOIaronpusTHoIE
CePIICYHO-COCYANCThIC CcOObITUS U 30-THEB-
HBIE TIOCJICONepaAlMOHHbIE OCJIOXKHEeHUs. Te-
Je(OHHBIA ONPOC W PErHCTPalUI0 JAaHHBIX
XM OKI' B KOHTpPOJIBHBIE TOUKH HCCIIEI0Ba-
HUS IPOBeNH BceM nanuentam (n=150). An-
TUKOATYJSIHTHYIO Teparuio BaphapuHom (1ie-
neBoe MHO 2-3) unu npsiMbIMH OpasIbHBIMHU
AQHTHUKOATYJISTHTaM{ HauWHAJIM Ha CIIEAYIONINN
JICHb TIOCIIE OIIepPalHH.

AAT aMuoapoHOM MPOJOIKAIN MOCIHE
Olepanuy NpU OTCYTCTBUHM IPOTHUBOIIOKA3a-
Huii. [Ipuem Bcex mpemaparoB 00s3aTesIbHO
PEKOMEH/IOBAIM MPOAOJIKHUTE JI0 3 MECSIEB.
OTMeHa aHTHAPUTMHYECKOH Teparnuud mpo-
H3BOAMIIACKH uepe3 3-6 MecsleB, IPU MOJTHOM
orcyrctBun Ha XM DKI mo6o#t Hakemyod-
KoBOIl Taxuapurmuu. IIpu oTcyTcTBHM apuT-
MHuM 4yepe3 6-9 MecsieB pemancs BOIMpoc O
MIOJTHOM OTMEHE aHTHKOAryJISIHTHOW Tepanuu
npu CHA DS, -VASc menee 2 6amios, nos-
HOM okkmro3un yuika jnesoro JIII, orcyrcrBust

Puc. 1. Humpaonepayuonnuvie pomozpaguu: 00nomomenmuwli
ounamepanbHblil MOPAKOCKORUYECKUI 0ocmyn (a-0); paouoyuac-
momHuaa adnayua npagwix 1e204HbIX 6eH (8); npoeepKa cuzHand ¢
NPAbIX J1€20YHBIX 6€H NOCTIE UX AOIAUUU, OPAHIIU ITIeKMPOOa pa-
30MKHYmbL (2); 8bIPANCEHHDLI (PUOPO3 T1€6IX I€2OUHDBIX 6€H BCI1€0-
cmeue panee nepeHeceHHOll Kamemepnou adbnayuu (cmpenxu - 0);
PaouoUacmomHuan aonayus 1eevlx 1e204HvlX 6eH (e).
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TPOMOOB TIO JaHHBIM YPECIHIIECBOIHON 3XOKapAHOTpa-
(UM ¥ KOHTPACTHOIN MYJIBTHCIUPATBHON KOMITBIOTEPHON
ToMorpadumu.

TexHuka onepanuu

Bce onepanuu BHINOMHATNCH B YCIOBUSAX KapIUOXU-
pyprudyeckoil oneparoHHON OJHOW XUPYpPruYecKol OpH-
rajiou, oy o01IeH anecTe3uei ¢ CeJIEKTUBHON BEHTUISIU-
et nerkux. [Ipouienypa BeINOMHATIACH U3 OTHOMOMEHTHOTO
OusaTepabHOTO JIOCTYIA Yepe3 CTaHJapTHOE MTO3UIIMOHH-
pPOBaHUE TOPAKOCKOMUYCCKUX MOPTOB (puc. 1a,0). [Iporie-
JIypa BBINOJHsIIACH COIIacHO MeToauke «Box lesion sety.
Wzonsiumio YJIB BBINONHSUIM OUITOJSIPHBIM  AJIEKTPOIOM
(puc. 1B,1). locTHKeHHE TPAHCMYPAILHOCTH KOHTPOIIH-
pOBajM MO U3MEHEHUIO MMIIEIaHCA COINIACHO AJITOPUTMY
PY reneparopa. Ilocne nmocTuwkeHus TpaHCMYpaIbHOTO
MOBPEXICHNST 32)KUM DPa3MBIKQIM U TIOCJIE HEOONBIIOrO
N3MEHEHHUs MOJIOKEHUSI BHOBb BBINOJHSIN Pal04acTOT-
HbIe aOmaruu, 10 10 anrmIuKarmii ¢ KaXKa0il CTOPOHBIL.

ITocne ynaneHus sneKTpojia BBINONHSIIN KOHTPOJIb
Onoka mpoBeeHMs depe3 aONalMOHHYIO JIMHUIO (pHC.
Ir). IIpu peructpauuu CHHYCOBOTO PUTMa C HOMOILBIO
MYNBTH(QYHKIIMOHAIIBHOTO ~ 3JIEKTPO/ia  OCYIIECTBISUIIN

MOCJIEJIOBATENBHYIO0 CTUMYINSLMIO BEpXHEH M HUXKHEH
MpaBbIX JIETOYHBIX BEH C YaCTOTOM CEpJAEUHBIX COKpa-
miennii Ha 30-50% BbIlIe COOCTBEHHOTO PUTMA U CHJION
ToKka 15-25 MA. OTCcyTCTBHE MOBBIIIEHUS YaCTOThI Cep-
JICUHBIX COKpAIEHNH B MOMEHT CTUMYJISLIUU paclieHUBa-
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JH KaK JOCTHXKECHHE M30JSIIIMU JICTOYHBIX BeH. B crnyuae
eciu y OonmpHOTO peructpuposaiack ®II, mpu momoriu
MOHOTIOJISIPHOTO AJIEKTPO/ia MPOBOAMIIN CUUTHIBAHUE CHT-
HaJla MmpecepAnii Ha M30JIMPOBAHHBIX JIETOUHBIX BEHAX.
OTcyTCcTBHE CHTHajla pACIEHUBAIN KakK JIOCTHIKCHHE
M30JISIUH JIETOYHBIX BeH. [lanee mepexonmiu K Gopmu-
POBaHHUIO BEepXHEil U HIKHEH TuHUN «BoX» ¢ MOMOIIBIO
JIMHEWHOTO OMMOJISIPHOTO 3JIEKTPOAA.

Awmnyranus ymka JIIT npoBoaunace yepe3 ofauH U3
MIOPTOB JIEBOCTOPOHHET'O JOCTYIIa C UCIIOJIb30BAHUEM JH-
nocreruiepa (puc. 2a). i1 UCKITFOYCHUS HAJIMYHS B TIPE/I-
cep/usiX TPOMOOB HMHTPAOIIEPAIIMOHHO BCEM MalMEHTaM
710 ¥ mociie ammyTtanuu yiika JIIT BeimonHsm upecnuiie-
BOJIHYIO AXOKapauorpadurio.

[TpoBomuIN OLIEHKY TPAHCMYPaJIbHOCTH M JJOCTHIKE-
HUE JIBYHAIPABJICHHOTO OJIOKa IPOBEJCHUS Yepe3 JIMHUU
abmaruu (exit and entrance block). biok Bxona (entrance
block) moaTBepkIancs ¢ MOMOIIBIO OUIONISPHOTO KapTH-
PYIOILIETo 3JIEKTPO/Ia NPU OTCYTCTBHH ITOTEHIIUAJIOB B Me-
cte Bo3zeiicTBust. briok Bbixoza (exit block) monreepsknan-

u nocne amnymavuu ywika JI11.

RAO

Puc. 2. Amnymayusn ywka 1e6o2o npeocepous (a), yHceimovim nyH-
Kmupom ommeueHna nunusa pezekyuu yuixka JIII (unmpaonepayu-
onnwvte pomocpagpuu). MCKT (6) c konmpacmupoeanuem n1eeozo
npeocepous u yuika 1e6020 npeocepous ¢ 3D-pekoncmpykuyueit
00 (ceepxy) u nocne (cHu3y) onepayuu 8 npagoil u i1e6oii Kocoi
npoexuusax (RAO u LAO). Ocmamounasn wacms nocie amnyma-
UUU PUIKA 1166020 NPEOCcepOUs 0003HAYEHA HCETMbIM UBEHIOM.
Humpaonepayuonnan upecnuuge600nan 3xoxapouozpagus (8) 0o
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Csl CTUMYJISILIMOHHO, BO BpeMsl cuHycoBoro purma. [lpum
HEOOXOIMMOCTH ITPOM3BOJIUIIH JIOTIOTHUTEIILHbIE a0IaIiH.

C moMompi0 BBICOKOYACTOTHOM CTHMYJISLUHM TIPO-
BonmpoBanu 3amyck @I, cumramoch HOpMOIl ee camo-
NIpOM3BOJIbHOE KynupoBanue B tedenue 30 cexynz. [lpu
peructparuu ycrodunBoil @Il Ha MOMEHT OKOHYAHUS
MIPOLIE/IypBl MTPOBOJMIIACH DJIEKTPOUMITYIbCHAST TEPAIHS.
[TonpoOHBIE cXeMBbI M 3Tallbl ONepanuy peICTaBICHbl B
paHnee ormyOIMKOBaHHBIX padorax [27, 28].

CrarncTudeckuii aHAJIU3 JAHHBIX

CraTuCcTHUECKUI aHAIN3 U BU3yaJIH3aLUsl TIOJTyYeH-
HBIX JJAaHHBIX MTPOBOJIMIIOCH C MCIIOJIb30BAHUEM CPEbI ISt
craructiuyeckux Boraucienuii R 4.2.1 (R Foundation for
Statistical Computing, Bena, Actpust). OnucarenbHbie
CTAaTHCTHKH MPE/ICTABJICHBI B BUJIE HAOIIOAEMOT0 4HCIIa
HaOMoeHnit (OTHOCHUTENIbHAST YacToTa) JUIsl KauyeCTBEH-
HBIX MIEPEMEHHBIX ¥ CPEAHEro (CTaHIapTHOE OTKIOHEHHUE)
n Menuansl (1-pIif U 3-Mil KBapTUIN) B 3aBUCHMOCTH OT
HOPMAJIBHOCTH PaCNpeeeHUsl - ISl KOJINYECTBEHHBIX.
Jlist TecTUpOBaHMsI COOTBETCTBHSI BBIOOPOYHOIO pac-
MpeeNicHUsT HOPMalbHOMY 3aKOHY MCIOJIb-
3oBasicsi tect Lllanmupo-Yunka. Jlns ananuza
BBDKMBaEMOCTH UCTIOJIb30BaIM MeTo Karana-
Metiepa, log-paHroBslii Tect, OJHO(PAKTOPHBIE
1 MHOTO(aKTOpHBIE MOJIEIH MPONOPIHOHAIb-
HbIX puckoB Kokca. /Iyt orGopa nepeMeHHbIX
B MHOTO(AKTOPHYIO MOJIEJNb MPOIOPIHOHAIb-
HBIX puckoB Kokca wmcronbp3oBancst moriaro-
BBIH OTOOp C HWCKIIOYCHWEM Ha OCHOBaHHHU
nHdopManmoHHoro Kputepus Akanke. Kaue-
CTBO MOJIEIIH OLIEHHBAJIOCH C HCIOJIB30BaHUEM
C-unpexca Xappemta u nceno-R? Haiimxen-
kepke. [l aHamM3a accolMay MEX 1y Kare-
TOPUAJIbHBIMU TIEPEMEHHBIMU HCIIOJIB30BAJICS
TOUHBIN TecT Duiepa.

HOJYYEHHBIE PE3YJIBbTATbI

OO0mas  XapakTepUCTHKA IPOLEIYPHI
mpeacTaBieHa B Tabn. 2. /IBouM manueHTam
(1,33%) mpaBoCTOpOHHMI 3TaIl ONEparuy HE
BBITTOJTHSAJICS BCJIC/ICTBHE BBIPAYKEHHOTO CIIacH-
HOTO ITPOIIecca U BBICOKUX PUCKOB KPOBOTEUE-
Hust. [Ipyu mpoBeneHnN MHTPAOIEPALOHHOTO
MEKTPOPUNOIIOTHUECKOTO HCCIIEOBAHUS
IIPaBbIC U JIEBBIC JIETOYHBIE BEHBI MOCTE KaTe-
TEPHBIX abnanuii ObIIM N30JIMPOBAHBI TOJIBKO B
34,04% (16/47). BoccTaHOBIIEHIE CHHYCOBOTO
pHUTMa B MOMEHT BBIITOJTHEHUS adianny ObIIo B
12% B TpymIe NAIMEHTOB C IEPCUCTUPYIOMIEH
u purenbHo-niepeuctupytomeir OII. Ctouts
OTMETUTh, YTO BOCCTAHOBJIEHHE CHHYCOBOTO
puT™Ma OBUIO IMPEUMYIIECTBEHHO B MOMEHT
3aBEpIICHHs HPOLEIYPhl HA JIEBOCTOPOHHEM
srane, nocie amnyrauumu ymka JIIT. Ammy-
taruio ymka JIIT ve Bemonssm 6,7% (n=10)
MAMEHTaM B CBSI3U C €70 MAJIBIM pa3MepoM U
BBICOKMMH pUCKaMH KpoBoTeueHwus. [Tocie am-
myranuu ymka JIIT BoccTaHOBIIGHHE CHHYCO-
BOTO PUTMa 3aperucTpupoBano y 4/92 (4,34%)
MAlMeHTOB C JUTUTEIBHO-TIEPCUCTUPYIOLIEH
¢dopmoii DIT.
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Oomiee Bpemst onepanun coctapmwio 220 (188,5-260)
MUH, Bpemst abnanun 68 (59-84) MUH, BpeMst HICKYCCTBCHHOI
BeHTHisimn Jerkux (MUBJI) 9.4 (7,5-12) yacoB. YcroitunBast
@I1 Ha MOMEHT OKOHYAHHSI ONEPAlMK PErHCTPUPOBAIACH Y
81 (54%) marmenra ¢ HenapokcusMansHoH PII, uto moTpe-
00BaJIO TIPOBE/ICHHE EKTPOUMITYJIbCHOM Tepanyu. CTOWKHIA
CHHYCOBBIN PUTM Ha MOMEHT OKOHYaHUs IPOLEAYPHI Peru-
crpupoBaics y 94,7% narmenrtos. J[poe marmentoB (1,3%)
ObLIM TIepeBeICHBI B OT/ICICHUHM PEaHUMAllM ¥ WHTEHCUB-
HOM1 Tepariu ¢ aTUITMYHBIM TPEIeTaHHEM MTPEe/ICEPIUi.

Ocii0:xHeHus

Bospime ocnokHeHHs1 ObUIN MPEICTABICHBI UCKITIO-
YUTEJIBHO MMIUIAHTALMEH  AIIEKTPOKapANOCTUMYIISITOPA
BCJIC/ICTBHE CHHJIPOMA C1a00CTH CHHYCOBOTO y3ia - 0,7%.
Yacrora manbix ocnoxkuHeHuil cocraBmna 10,1% (tadm. 3).
[Ipeobnasany reMOTOpakchl M THIPOTOPAKCH, MOTPeOo-
BaBIIKE JIPSHUPOBAHMUS TUICBPAIIBHBIX TOJIOCTEH B paHHEM
rmocjeonepauonHoM mepuoze. JIpym marmentam (1,3%)
BCJIE/ICTBHE HAIPSHKEHHOTO ITHEBMOTOPAKCa, HECTAOMIIBHOM
TeMOJIMHAMUKH W HapacTarollell JbIXaTelIbHOW HemocTa-
TOYHOCTH TOTPEOOBAJIACH MPOJIOTMPOBAHHAS BEHTHIISLHS
JIETKHUX C JIOTIONIHUTENILHBIM JIPEHUPOBAHUEM TUIEBPAJIbHBIX
nonocreid. BpemenHslii napanny auadparmaibHOrO HepBa
peructpupoBaics y 4 (2,7%) nanueHToB, pa3pelluBIIHi-
csi B TeueHue 12 mecsieB. HeOnmaronpusiTHeie cepacyHO-
COCYIUCTBIC COOBITHSI, TPOMOOIMOOIIIUCCKIE OCIIOKHCHUS,
B TOM 4HCJIe TPOMOOIMOOIHSI JISTOYHBIX apTepHii He ObLIN
3aperucTPUPOBAHbI HU Y OJJHOTO MalleHTa.

OtnajeHHble pe3yabTaThl

D¢ dexruBHocTs TJI OII B Hamem nenrtpe uepes 3,
6 u 12 mecsueB cocraBmia 81,7%, 80,9%, 77,3%, coot-
BETCTBCHHO. B Teuenue 3 net coboma ot @I mo metomy
Kannan-Maiiepa cocraBuna 72,5%. Dddexrusnocts TJI
@Il B OoTHOUIEHWM NepCHCTHPYIOIIEH (OPMBI COCTaBH-
na 91,7% u 79,3%, nnurensHO-niepcuctupytoieit 76,5%
u 66,8%, napoxcuszmanbuout 77,8% u 73,3% uyepe3 6 u
12 mecsues, coorBercTBeHHO (p=0,3961) (puc. 3a). Ilpu
HaJIMYUM Y MAlUEeHTOB C Mapokcu3ManbHol dopmoi OIT
MIPE/ILIECTBYIOIUX KaTeTePHBIX a0nannii 5pPpeKTHBHOCTD
TJI @II B oTaNneHHOM NEPUOAE CYLIECTBEHHO CHIXKAJIACh
75%, 66,7%, 61,5% uyepe3 6, 12 u 24 me-
csiiia coorBercTBeHHO (p=0,404) (puc. 30).
Karerepnbie abnanuu nocie TJI ®IT yepes
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3aBUCUMOCTHU OT aHTHAPUTMUYECKON Tepanuu yepes 12-36
MECSIEB, TOJyueHa CTAaTUCTUYECKH 3HAuuMas pa3HUIla
Mexay rpynnamu, p<0,05

DaKkTOpHI pUCKA

OnHO(haKTOPHBIA aHAJIN3 MPONOPIMOHAIBHBIX PHC-
koB Kokca (Ta0in. 4) mokasain, 4To yBeJIMYEHHE BO3pacra
Ha | rog CTaTUCTUYECKH 3HAYMMO aCCOLMMPOBAHO C yBe-
JIMYEHHEM pUCKa BO3Bpara aputmuu B 1,953 [oTHOIIEHNE
puckoB (OP) 1,953, 95% noseputensubiii uatepsan (1)
1,916; 3,993, p=0,0209]. Hannune npeamectByomux KA
n quamerp JIIT Gonee 40 MM yBeNnMYMBAIOT PUCK PEIMNBA
B 1,936 [OP 1,936, 95% U 1,931; 4,026, p=0,0370] u B
1,123 [OP 1,123, 95% AU 1,039; 1,215, p=0,0036], coot-
BETCTBEHHO. YBenuuenue juurensHocty ®II Ha 1 rog u
YBEJIMYEHHUE JUINTEILHOCTHU ONEepaluy Ha KaKIyI0 MUHYTY
CTaTUCTUYECKU 3HAYMMO ACCOLMUPOBAHO C YBEJIUYEHU-
eM pucka peuuausa B 1,088 [95% AU 1,029; 1,149, p =
0,0028] u B 1,006 [95% U 1,001; 1,012, p=0,0265], co-
orBercTBeHHO. Tornma kak EHRA I-11 knacc cHmkaer puck
Bo3Bpata aputmuu B 3,389 pas [OP 0,295, 95% AU 0,137;
0,635, p=0,0018] o ornomenuto k EHRA III-1V.

MHoro(hakTopHbIi aHalM3 BBIMOIHSJICS HCKIIOYH-
TENBHO s TiepeMeHHbIX ¢ p<0,15 mpu omHODakTOpHOM
ananuze. [loaydeHnas Mojeb MHOTO(aKTOPHOTO aHAIN3a
MIPONOPLUOHATBHBIX pUCKOB Kokca xapakTepu3oBajach
ncesno-R? Hamkenkepke paBubiM 0,329 u C-unHaexcoMm
Xappemna pasasiM 0,81 (SE=0,05). Beuto ycranosineHo,
yto anutensHocTh OIL, nmpemmectsytomue KA u quamerp
JIIT >40 MM sIBISIFOTCSL HE3aBUCUMBIMHU (pakTopamu pucKa
BO3BpAaTa HaXKEITy0UKOBBIX TAXMAPUTMUI B TIOcIeonepa-
LIUOHHOM TIEpHOJIE.

OBCYXIEHHUE MMOJTYYEHHBIX
PE3YJBTATOB

OcHOBHOW 3a7adeil IS MAIMEHTOB C M30JIHPOBAH-
Hoil DI sBnsieTCs NOUCK MaJIOMHBA3UBHBIX METO/IOB Jieue-
Hus. bnaromaps pabdore M.Haissaguerre et al. (1998) [10]
OBLIO YCTaHOBIIEHO, YTO OCHOBHOH MumieHbl0 KA mpm
@II cnemyeT cYUTaTh JICTOYHBIC BEHBI, HO Y3(PPEKTHBHOCTH
PYA VJIB B OTHOLIEHUH NEPCUCTUPYIOLIEH U JJIUTEIIb-

3 mecsia norpedosanuck B 14,7% (n=22) u

B 4,7% (n=7) uepe3 12 mecsaues. PHA KTU

ObuT0 BBIONHEHO 4 (2,7%) manmeHTam c
TUNMWYHBIM TperneTanueM npencepauit (TII)

C BOCCTAHOBJICHUEM CHHYCOBOI'O pUTMa B

MOMEHT abnaruu. DPPEeKTUBHOCTH THOPUI-

Horo jedeHus coctasisuia 100% B paHHeM

nepuoje u 82,9% uepes 2 roaa.
[Tpu perucrpanuu ycTOHYMBOTO CHHY-

cosoro putMa Ha XM OKI" uepe3 3-6 mecs-

1EB aHTUAPUTMUYCCKHUEC ITpCHapaTbl OTMECHS-

mu. DpdexruBrocts TJI OII mocie oTMeHbI

AAT cocraBuna 79,2%, 70,5% u 68,9%

Tabnuua 2.

Xapaxkmepucmuka npoyeoypul

XapaxrepucTika 3HaveHNe

AmMIyTanus ymika JeBoro npeacepaus 140 (93,3)

O6miee Bpems npouenypsl, Mus (Me (IQR) 220 (188,5-260)

Bpewms abnanuu, mun (Me (IQR) 68 (59-84)

Boccranosnenne CP B MmomenT abnanuu, n (%)™ 11/92 (12)

DOUT Ha MOMEHT OKOHUYAHHS orepannd, n (%) 81 (54)

CP Ha MOMeHT oKOHYaHUsI orepanuy, n (%) 142 (94,7)

[TocneonepanOHHBINA IEPHOS

CO no neBpanbHbIM ApeHaxkam, Mt (Me (IQR) 200 (127,5-300)

Bpems UBJIL, gacer (Me (IQR) [min-max]) 9,4 (7,5-12) [2,9-48]

Kotiko-nens nocie omepanuu (Me (IQR) 6 (5-7)

yepe3 6, 12 u 24 Mecsiiia, COOTBETCTBEHHO,
CHIDKCHHE PE3yJIBTATOB MOXXHO OOBSICHUTH
HeoOxonmumocThi0 Bo3Bpara AAT mocie 24
MecsieB 29 nanuentam. Ha puc. 4 mompo06-
HO npencTasicHa dddexruBHocTs TJI OII B

[Ipumewanue: * - paccMaTpUBaIOCh TOJIBKO JUIS TTAIIEHTOB C HEMapoK-
cm3ManbHbIME popmamu PIT; CP - cunycossrit purm; OUT - anekrponm-
mynbcHas tepanus; CO - cnenoBoe otnenseMoe; MBJI - nckyccTBeHHas
BEHTHJIALUS JIETKUX.
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Ho-nepcuctupytomeit @I oxaszanace kpaiiHe Hu3koi [9].
B cBsi3u ¢ yem cranm paspadbarbiBaThCsl aJIbTEPHATUBHBIC
METOJbl XHPYPIHYECKOTO JICUCHHsS, MPHOIMKSHHBIE MO
a¢dexTrBHOCTH K mporenype Cox-Maze, HO ¢ MEHbIICH
YaCTOTON OCIJIOKHEHUI.

Brnepsrie Takoit meton mpemioxun B 2005 romy
R.K.Wolf ¢ komeramu, KoTopble COOOIIMIN O MPUMEHE-
HUH JIBYCTOPOHHEH BH/I€0aCCUCTUPOBAHHOM TOPAKOCKOITH-

Tabnuua 3.
Cmpykmypa manvix ocnoxycnenuit (n=150)
Maible OCIIO)KHEHUS 3HaueHue
[MueBmonwms, n (%) 1(0,7)
[TaeBmoTopakc, n (%) 2 (1,3)
I'emotopakc, n (%) 4(2,7)
I'mapotopaxc, n (%) 4(2,7)
Bpemennsiii napanng JIH, n (%) 4(2,7)
Bceero, n (%) 13 (10,1)
[Tpumeuanue: IH - nnadparmanbHelii HEpB
a 100% 4
=
E 80%-
&
E 60%
g 40% 4
5
©
=%
2 oom
S 20
8 AMMTENLHO-NEPCHCTUPRYIOWAR
=+ nepcHcTMpylowan
~+ napokcuamansHan
fIJ ‘Il ('3 5 ]'7 1.5 lrS 7.‘1 ?l-‘» 2‘7 3‘0 3‘3 3‘6
Bpems (Mec)
Mecaimr 3 6 12 24 36
IlapokcH3MATLHAS 77,8% 77,8% 73,3% 73,3%
IlepcHCTHpYIOLUAS 91,7%% 88,8% 85,9% 79,3% 79,3%
FHErEREnS: 76,5% 76,5% 73,5% 66,8%  66,8%
TIepCHCTHPYIOIAN
6 100%
=
Z 80%
=
g
&
E 60%
=
g
@
<3
§ 40%
5
o
g
S 20%
8
~+ 6Ges wux KA == ¢ ny KA
0%
4] 3 6 9 12 15 18 21 24 27 30 33 36
Bpems (mec)
Mecansl 3 6 12 24 36
Ger KA 84,8%  83,5% 82,2% 77,5% 77,5%
cKa 750%  75,0% 66,7% 61,5% 61,5%

Puc. 3. Kpuevie Kannan-Maitepa c60600bl om npeo-
CEPOHBIX MAXUAPUMMUIL 8 3agUcUMocmu om ¢hop-

Mol puopunnayuu npeocepouii (a) p=0,3961 u om
npeowecmeyrouux kamemephnuix aonayui (6) p=0,404.
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yeckoil xupypruu ans nedenus OI1. Yepes 4 rona ceobona
0T apuTMuHU npu napokcusmansHoit @II cocraBuna 92%,
IIPU TIEPCUCTUPYIOIICH U MPU UTUTEIbHO-TIEPCUCTUPYIO-
et popme OIT - 85% u 75%, coorBercTBeHHO [20]. Pan-
JIOMU3UpOBaHHbIe KIuHUYeckue uccienoBanus FAST u
FAST II npogeMoHCTprpOBaIN BHICOKYIO 3 PEKTHBHOCTH
TJI ®IT 65,6% 1o cpaBaenuto ¢ KA 36,5% (p=0,002), vo ¢
OoJIbIIIel YacTOTOM ocmokueHuit [29, 30].

Csob6osa ot ®II npu TJI ®II no maHHBIM MHOTO-
LEHTPOBOTO WCCIIEJJOBAHMS JIJIsl MAIIMEHTOB C MapOKCH3-
ManbHOW (opmoi cocraBuna 72,7% (174/241), uep-
cuctupyromerd 68,9% (111/161) u 54,2% (32/59) npu
JuatenbHo-niepcuctupyroniern OI1, a odmas 3ddexrus-
HoCTh mporeaypbl ¢ AAT 68,8% (317/461), 6e3 AAT -
63,3% [31]. Oddexrusnocts TJI ®DII Hamero meHTpa B
OTHOIIEHUH TiepcucTupyromei popmel cocrasuina 91,7%
u 79,3%, naurenbHO-niepcuctupytoieit 76,5% u 66,8%,
napokcuzmansHoit 77,8% u 73,3% uepe3 6 u 12 mecsues,
coorBercTBeHHO (p=0,3961) (puc. 3a). [lonyueHHbie pe-
3yJIBTaThl aHAJOTUYHBI JAHHBIM MHOTOIICHTPOBOTO HCCIIe-
noBanust [31].

Camxenue 3¢ ¢exruBaoctu TJI @IT B oTHOIICHHH
JumnTenbHo-niepeuctupyromeidn GI1 obyciosneno, Ooiee
BBIPKCHHBIM (PUOPO30M U PEMOJIEITMPOBAHHUEM JIEBOTO U
npaBoro npeacepauii. 1o KoHIIa HE W3YYEHO, YITydIlIaloT
mu 3ddexruBHOCTs TJI HOTIONHUTENBHBIE TMHIK a0ianuy,
He BXoasmue B cxemy «Box lesion» [32].

D¢ddexrusnocts TJI OII B HEMaBHEM MeTa-aHATH3E
6e3 mpuema AAT cocraBuia 77% uepes 2 rona [22], Hamwm
nokasarenu yepe3 36 mecsies 6e3 AAT - 68,9% (puc. 4).
DTO MOXET OBITh CBS3aHO C OTPAaHUYCHHBIM KOHTPOJICM
CEp/IEYHOr0 pUTMa B MeTa-aHanuse [22].

B pab6ote R.S.Oakes et al. (2009) roBopurcs o pe-
uuauBe PIT mocie PYA VJIB BcnencTBue BbIpaKeHHON
crenienu pudpo3a ycrbes JIB u JIIT Ha ocHOBaHWMM TaHHBIX
MarHUTHO-pE30HaHCHON ToMorpaduu [16]. B apyrom uc-
CJIE/IOBAaHUH COOOIIANIOCH O HAJTMYMKM MHOXKECTBA PyOII0-
BbIX m3MeHeHuit JIIT nocie oomupueix KA [15]. lanHbrii
(akTOp TaKKe MOXKET BIHMATH HA HU3KYIO 3 PekTuBHOCTH
TJI ®I1, o cpaBHEHHIO C MAMECHTAMU 03 MPEAIICCTBYO-
mx KA.

BHyTpH mpeACTaBICHHOrO HaMH HCCIIEIOBAHMS
Obul Takke mposeneH aHaiau3 sddexruBHoctn TII OIT
JUTs TanueHToB ¢ npeamectyromumu KA. Tlpu Hamu-
YUK y TanueHToB HeynadHblx KA sddexruBnocts TJI
@II B oTnaneHHOM NepHOJe HAOMIONEHHS CHIDKAIAch 10
61,5% B ommunu ot rpymmsl 6e3 KA, p=0,404 (puc. 30).
Cornacno nanueM S.K.Lim et al. (2020), apdpexkrruBHOCTH
TJI ®IT uepe3 5 ner B rpynmne c¢ npeamectByomein KA
55,3%+11,0% u 6e3 KA 55,7%=+5,1% Obu1a Takxke COIo-
craBuMma (p=0,690) [33].

OnHO(AKTOPHBIN aHAIN3 MPOIOPIIUOHAIBHBIX PHC-
koB Kokca mokazani, 4Tto Hajgu4yMe HEyAauHBIX MpeElie-
ctByroimmx KA yBenn4mBaeT pUCK BO3Bpara apuTMHH B
1,936 pa3. BeipaxeHHbIH criaeyHblii nporece u GuoOpo3 B
obmactu yctheB JIB (puc. 1) mpeobnanan y MaueHToB ¢
npemecTByomuMu KA, 4To CyIecTBCHHO YBEIMYHBAIIO
PHUCKH KPOBOTCUCHHUS U BpEMsl Oriepaiuu. B cBs3u ¢ uem B
psne ciydaes BeinonHenue TJI @I MoxHO peKOMEH10BaTh
MIEPBBIM 3TAIOM C IEJIbI0 YMEHBIIICHUS] PUCKOB UHTPAOIIC-
pannoHHbIX ocnoxHeHnid. OnHodakTopHblil aHamu3 Kok-
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ca nokazai, yto quamerp JIIT 6onee 40 MM yBennunBaer
puck cpeiBa putma B 1,123. Panee, Obu10 co00IIEHO, YTO
npu LAVI>34 mn/m? addexrusnocts TJI OI1 77,8%, npu
LAVI<34 mi/m? - 88,9% [27].

[Tomy4yeHHbIe pe3ybTaThl IPOBEICHHOTO HAMH HCCIIe-
JIOBaHMsI COMIACYIOTCSl C JaHHBIMU HccienoBanuii C.Yu et
al. (2021). MuorodakTopHsIii perpeccioHHbIH aHanu3 Kok-
ca B nccienosannu C.Yu et al. (2021) nokasain, 4ro AuameTp
JITT >40 mm [OP 2,837, 95% JI1 1,408; 5,716; p=0,004] n
Bozpact >50 et [OP 2,927, 95% 1AM 1,359; 6,305; p=0,006]
OBbUIM CBSI3aHBI C PEIUANBOM IPEICEPIHBIX TaXUAPUTMHN
[34]. ®axTopbl puCKa, MPENCTABICHHBIE B HCCIICAOBAHUU
C.van Laar et al. (2019): >keHCKHIT TIOJI, TOCIICOIEPAITHOH-
Hoe ®II B rocnuTalbHOM TIEPUOJIE, JIUTEIBHBIN aHAMHE3
@I, MuTpanbHask perypruramnus sSBIsUTICh HE3aBUCUMBIMU
npenukropamu perpausa OI1, uto panee ObLIO OTpaXKeHO U
B JIPYTUX HCCJIEJIOBAHUSX B OTHOIICHUH KaTeTEepHBIX alia-
uuit u npouenypsl Cox-Maze [31].

Karerepusie abnaumu nocie TJI ®IT yepes 3 mecs-
na norpedosanuck B 14,7% (n=22) u B 4,7% (n=7) uepes
12 mecsueB, cOOTBETCTBEHHO. [IpenMyInecTBeHHO malu-
€HTaM BBINIOJIHSIIACH alnaiyst B 00NacTH 3aJHel CTCHKH
JITI, B yacTHOCTH 3aBepliayii GOPMHUPOBAHUE BEpXHEH U
HkHeHN nuHuu 1o 3aaHeit crenku JIII. TIpu BeICOKOMIIOT-
HOM KapTHPOBAaHUH JIETOUHBIX BEH, MMOCIECIHNE ObLIH H30-
JIMPOBAHbI Y BCEX MAIMEHTOB, YTO €Ille pa3 MOATBEPKAAeT
moutr 100% >¢GQGeKT MOCTUKEHUS TPAHCMYPaTbHOCTH
MpH UCONb30BaHuK oumnosnsipuoro PY anexrpona. ¥ 4 na-
LMeHTOB Ha Hauano KA peructpuposanocs Tunuynoe TI1,
B CBSI3M ¢ 4eM Obuia BeinosiHeHa PUA kaBOTpUKYCIHIaIb-
HOTO MCTMYCa, C BOCCTAHOBJICHUEM CHHYCOBOTO PUTMA Y
BCEX MALMEHTOB B MOMEHT abianuu. B panHem mepuoze
HaOmonenust 3dexTrBHOCTH dTarHoro jeueHus OI1 mo-
cturana 100%, HO KO BTOpOMY Tofly UMelia TeHJEHIUIO K
CHIDKEHUIO 10 82,9%.

B namem nccnenoBanum oOmiasi yactora OONBIIUX
ocnoxueHui cocrasuna 0,7%, mansix - 10,1%, uTo Takxke
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COIOCTaBHMO C JIAaHHBIMH paHee OMyOJIMKOBaHHBIX padoT.
E.Beyer et al. [35], BiepBble OTMETHIIN B CBOEM HCCIIE/I0-
BaHUM 13% yacToTy OCNOKHEHUH (MMITJTaHTAUs KapAuo-
CTUMYIISITOpA, MOBpEXJIeHHEe auadparMalbHOrO HEpBa,
MIOCJICONEPAIIOHHBI T€MOTOPAKC M TPAH3UTOPHAs HIle-
MHuueckas araka), 30-IHEBHbBIC OCJIIOXHEHHs B MeTa-aHa-
nm3e cocrasuiu 7,6% [31]. B padore L.M.Vos et al. (2018)
4acToTa OONBIINX OCIOKHEHHH cocTaBuia 3,2%, MalbIx
ocnoxHenui - 8,1% [36].

Baxnsim npeumymectsom TJI @II sBnsercs Bo3-
MoxHOCTh amnyTauu yuika JIII. CerogHs He cylecTBy-
€T €JIMHOTO MHEHHsS B OTHOLICHUH ONTHUMAJIBbHOW NMPOQH-
JIAKTUKU TPOMOOIMOOIMYECKHX COOBITHH y MAIMEHTOB C
®I1. OnHako, mokazaHo, 4to 10 90-95% Bcex TPOMOOB y
OonpHbIX ¢ HeknananHo PIT gopmupyercs B ymke JIIT
[37-39]. B cBsi3u ¢ 4eM OrpOMHOE KIIMHUYECKOE 3HAYCHHE

100% 1
[ Ges aar [ caar

p=0,2998 p=0,0087*
p=0,0465* p=0,0465*

B 92.3%
80%1 86.0%
79.2%
70.5% 68.9% 68.9%

60%
40%
20%4

0%+4

6 mec 12 mec 24 mec 36 mec
Puc. 4. Ce00600a om npedceponvlx maxuapummuil 6 3a-
eucumocmu om anmuapummuyeckoii mepanuu (AAT).
Ilpumeuanue: * - cmamucmuuecku 3HAUUMAA PAZHUUA
Mmedxncoy epynnamu npu p<0,05.

Ceo60aa OT NnpeAacepaHbIX Taxnaputmuii

Tabnuua 4.

Oonohakmopnwlii u MHO20PAKMOPHBLIL AHAIU3 RPOROPUUOHATLHBIX pucKkoe Kokca

OnHo(haKTOpHBIH aHATH3 MHorohakTopHbIil aHaTH3

IIpenuxrop

OP 95% A1 p 0] Y 95% AU p
MyKcKoH o 1,159 0,527; 2,549 | 0,7130
Bospacr 1,953 1,916; 3,993 [ 0,0209 0,957 0,912; 1,004 0,07
Bo3zpact > 50 ner 1,458 1,213; 2,985 | 0,0458
WHaexc Macchl Tena > 28 Kr/m? 1,459 0,678; 3,137 0,3341
[epcuctupytomas popma OI1 0,570 0,214; 1,520 0,2617
JmurensHo-niepcuctupytomas OI1 1,125 0,494; 2,561 | 0,7795
JmurensrHocTts DI, et 1,088 1,029; 1,149 0,0028 1,062 1,001; 1,128 0,0477
EHRA I-1I 0,295 0,137;0,635 | 0,0018 0,405 0,166; 0,992 | 0,0481
CHA DS -VASc 0,860 0,636; 1,162 | 0,3261
HAS-BLED 0,601 0,345; 1,048 | 0,0726
[IpenmecTByromme KaTeTepHBIC aOIaIim 1,936 0,931; 4,026 0,0370 1,917 0,897; 4,098 0,043
®Opakius BEIOpOCca JICBOTO KEITyI0uKa 0,994 0,938; 1,053 0,8410
Juametp neBoro npenacepaus >40 Mmm 1,123 1,039; 1,215 0,0036 1,123 1,032; 1,222 0,007
Bpewms oneparuun 1,006 1,001; 1,012 0,0265

[Ipumeuanue: OP- oTHOIIeHE prckoB; 11 - noBeputenbHblil naTepBa; OI1 - QUOpUIISAIHS Tpeacepanii.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

HMeeT U30JsM win yaanenue ymka JIII, xax ansrepHa-
TUBHBIH BApHAHT aHTUKOATYJISITHOW TEPaIiH.

B HacrosIiee BpeMs BBIACISIOT CIEAYIOLINE XUPYP-
TMYECKUE METO/bl YAAJICHHUS/MCKIIIOUCHUsT M3 KPOBOTOKa
ymka JIIT: (1) TexHuka pa3pesa u cumBanust; (2) KIUIHPO-
Banue; (3) oKKkmo3ust; (4) MPOIIMBAHUS CTEIUIEPOM U OTCe-
yenue [40, 41]. B paHHuX uCCIENOBaHUSX TOBOPUTCS, UTO
yaanenue ymka JIII ¢ ucnonb30BaHUE 3HAOCKOMUYECKOTO
PEKyIIe-CIINBAIOIIETO annapara yBeIMYMBaeT PUCK HHTPA-
OTIEPAIIMOHHOTO KPOBOTEUEHUSI 3a cueT pa3pbisa TkaHel JIIT
mofl JiHUEH ckoO [42]. DhhEKTUBHOCTh U 0E30MaCHOCTH
COBPEMEHHBIX YCTPOICTB CTana CyleCTBEHHO BBIIIE B CBsI-
31 C M3MEHEHUEM JIMHUHU CKOO M HaJIWYUsI MEXaHU3HPOBaH-
HOTO pexylie-cimnBaromero odecriedenus [43].

B Hamem neHTpe npeamnouTeHue OTAACTCS HIIOCKO-
MUYECKOMY PEKyIIe-CIINBAIOIIEMY ammnapary, KOTOpbId Xo-
porto 3apekomenioBail cedst pu rposenenun TJI OI1. Am-
mytanust yiika JIIT Osuta Bemonsena B 93,3% (n=140). Bee
aHacTOMO3bl B 00nacTH Kynbry yiika JIIT 0bim cocrostens-
Hbl. [Tocne amnyTanun ymika JIIT BocctaHOBIEHHE CHHYCO-
BOTO PUTMa 3aperucTpupoBato y 4/92 (4,34%) naueHTos ¢
mrenbHO-iepcuctupyromeit @I1. L.Di Biase et al. (2016)
nokasanu, 4ro u3omsanus ymka JIIT ymydmmna nokasarenu
cBobonpl ot DII/TIl y mamueHToB C JUIMTENIBHO-TIEPCH-
crupytoweit popmoit ®II [44]. Ognako A.Romanov et al.
(2016) He HaOMrOMAMK CHUKEHHS YacTOThI peruauBoB OI1
nociue ammyTtanuu yika JIIT mpu TJI ®IT [45].

Takum obpazom, obmast sdekrusaocts TJI DIT B
OT/IAJICHHOM TEpUOJic HAOMIONCHUS cocTaBmia 72,5%, 4to
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COIOCTaBMMO C OOIIEMHPOBBIMU NaHHBIMH. [locie orme-
Hbl AAT cB0oOOza OT JIFOOBIX MPEACEPAHBIX TaXHAPUTMHN
coctaBuia 79,2%, 70,5% u 68,9% yepe3 6, 12 u 24 mecs-
11a, COOTBETCTBEHHO. Ba)kHbIMU (hakTOpamMu pHrcKa BO3Bpa-
ta aputMuu nociue TJI @I cnegyer cunrars Bo3pacT nauu-
eHTa, anutenbHocTs DII, npenmecTByrolyie KaTeTepPHbIE
abmanuu u quamerp JIIT 6onee 40 mm.

3AKJTIOYEHHUE

Topakockonnyeckoe sieuenue DI crenyer cuurars
MEPCTIEKTUBHBIM METO/IOM YCTPAHEHUsI apUTMHHU Kak JUIs
MAIMEeHTOB C Mapokcm3ManbHOH (opmoit @I mocie He-
YAAUHBIX KaTETEPHBIX abmanuid, Tak W U TMAalHeHTOB C
MEPCUCTUPYIOLIEN U AMUTeNbHO-iepcucTupytomein OII.
JIByXSTamHbId MOAXOA CYMIECTBEHHO YaydmaeT >(Qex-
tuBHOCTH TJI @I, B yaCTHOCTH Y NAIMEHTOB C HEMAPOK-
cusMansHBIME opmamu OI1.

BaxupiMu (axkTopamMu pucKa BO3BpaTa apUTMHA
nociae TJI ®@II cienyer cuurarh BO3pacT MalKUeHTa, AJIU-
teapHOCTE @I, mpenmecTByIONINe KaTeTepHBIC abia-
MU W IuaMeTp JieBoro npencepaus 6omee 40 mwm. Ilo-
JydEeHHBIE PE3YJIbTAThl TPEOYIOT AadbHEHIIEr0 N3yUCHUS
JAaHHOW TIpoONeMBl s noBbIeHns kadectBa TJI OIT u
OTIpeIeJICHNs] ONTHMAIBHOTO Habopa JMHWH, YYUTBIBAs
MIPEAUKTOPHI BO3BpaTa apuTMuH. Takxke Tpebyercs mpo-
BEICHUE KPYITHBIX PaHJOMH3UPOBAHHBIX HCCIIECAOBaHUN
0 U3YYEHUIO MPOPHUIAKTUKHE TPOMOOIMOOINIECKUAX CO-
OBITHI W aHTHAPUTMUIECKOTO 3P PeKTa yaaleHnus yIIKa
JIEBOTO MPEICEPIHSL.
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KIIMHUYECKUWE HABJIIOAEHU A

XpoHuyeckasi cepaeynas HegocrarodHocts (XCH) u
¢dudprusinmst npencepauid (PIT) spisrores omHUMYU U3 Hau-
0oJee YacTo BCTPEUAIOIINXCS CePIeYHO-COCYIUCTBIX 3a00ie-
BaHMI, OKa3bIBasi OOJIBIIOE BIMSHUE HA CMEPTHOCTb, YaCTOTY
TOCIIUTAITM3AIMI 1 KaueCTBO XKU3HU B omyswsiiuH [ 1]. Tlpu Ha-
smunu ogHoBpeMeHHo XCH n ®IT puck pa3ButHs haraibHbIX
OCJIOXKHEHUH BO3PACTAeT SKCIMOHEHIUAIBHO, YTO MPOJIEMOH-
cTpupoBaHo Bo ®PpamuHremMckoM uccnegoBanuu [2]. Cospe-
MeHHble noaxons! B jtedeHnu PIT nmpu XCH ocHoBbIBatoTCS
Ha BbIOOpE TaKTHKH KOHTPOJISl YaCTOTHI WM KOHTPOJISI PUTMA.
Pannue rccnenoBaHus 1o onpeaeIeHHI0 ONTUMATBHBIX MO/
xo710B K Tepanuu PII y naHHOM KaTeropuy MaIeHToB He Je-
MOHCTPHPOBAIN MPEUMYIIECTBA BOCCTAHOBICHUS U MOAEP-
JKaHMS CHHYCOBOIO PUTMa, OJIHAKO CIIEYET OTMETHUTH, UTO B
JIAHHBIX PaboTax JUIsl KOHTPOJIS PUTMa IPUMEHSIIUCH UCKITIO-
YUTEIBHO aHTHApUTMHUYEcKHe npenapars! [3, 4]. B 2001 roxy
omyomkoBaHo uccienosanue DIAMOND-CHF no ornenke
3] (EeKTUBHOCTH yAEp:KaHHsI CHHYCOBOTO PUTMA C TIOMOILBIO
npenapara nogerma y nampentoB ¢ OI1 u XCH ¢ Hu3koit
¢pakmerr Beiopoca (XCHu®B), koropoe nponemMoHCTpH-
pPOBAJI0 YMEHBIIEHUE YHCIa TOCHMTAIM3AlUi MO NPUYUHE
nexomnencauu XCH y nmammentos ¢ @I1 [5]. B Hactosiiee
BpeMsl CITMCOK BO3MOXKHBIX JUISl HA3HAUCHUsI aHTHApUTMUYe-
ckux npemnaparo y nanueHToB ¢ XCHu®B orpanuden. Taxk,
B COOTBETCTBHH C peKoMeH almsiMu EBporieiickoro oorectsa
Kap/AnosoroB Mo jedeHuto PI, eAMHCTBEHHBIM BO3MOKHBIM
JUISL Ha3HA4YeHUsl TperaparoM MaleHTaM CO CHIDKEHHOM
¢pakimeii Beiopoca (PB) neporo sxenynouka (JIXK) ¢ Bbico-
KHUM YpOBHEM pEKOMEHJALNH SBJISIeTCS aMHOJAPOH, OJTHAKO
OIPOMHOE YUCJIO MOOOYHBIX SBICHUN 3HAYUTEIBHO JIMMUTH-
pyeT Ha3HauYeHUE Tepariy JaHHOH KaTeropuu OOJIBHBIX [6].

71

C pa3BUTHEM COBPEMEHHBIX XUPYPrHUECKUX
MOJXO/I0B B JICUCHUU apUTMUl, TaKUX KaK KaTeTepHas
abnmamust (KA) [7], mactynuna HoBast 3pa B JICUCHHHU
OIT npu XCH [8, 9]. B eBpomneiickux u poCCUUCKUX
pykxoBoactBax 1o yedeHuto XCH KA noxazana B ciy-
yae cumntToMHol @II, ecinu BoCCTaHOBIEHHE U ylepKa-
HUE CHUHYCOBOIO PUTMa CUMTAIOTCs BeposTHeIMH [10].
B pexomennanusx no jeuenuto ®I1 KA umeer Gonee
HIMPOKUM psJ mokazaHuil, B Tom uucie, npu XCH: y
MAlEHTOB C BBICOKOI BEPOSATHOCTBIO Pa3BUTHUS TaXU-
MHAYLUUpOBaHHOW Kapauomuonatun KA umeer Han6o-
nee BeIcokuil knacc pexkomennanuii. KA ®II moxer pac-
CMaTpHUBaThCs B OTAENbHBIX ciydasx npu XCHHDB nna
yIy4llI€HUs BBIXKUBAEMOCTU U CHUXKEHUS 4acTOTHI rocC-
nuranu3anui no npuuuHe CH (kiacc pexoMmenpaiui
ITa) [11]. Psan pabot, takux kak AATAC, CASTLE-AF, a
Tak)Ke MPOBEJCHHBIN Cy0aHalln3 KPyHMHOTO HCCiel0Ba-
Husi CABANA, Bkmouupmiuid nanueHToB ¢ XCHHOB,
JIEMOHCTPHUPYIOT 3HAuUTENbHYI0 3¢ ¢dekTuBHOCTE KA
KaK B CH)KEHUU YPOBHS CMEPTHOCTH, TaK U YIy4IIEeHUU
kauecTBa ku3HU y nauueHToB ¢ OIT u XCH [12- 14].

3HaunTenpHoe uncio nanueHtoB ¢ XCH umeror
nepcuctupytomyto PIT [15, 16]. OOmensBecTHO, UYTO
npu umtensHoMm cyiectBoBanun DI sddexrnBHOCTH
KA cHmxkaercd. Psan knmmHHYECKUX HCCIIEAOBAaHUHN Npo-
JIEMOHCTPUPOBAJl HEAOCTATOYHYIO 3()(PEKTUBHOCTH H30-
JIMPOBAaHHOTO BO3JEUCTBUS Ha JierouHblx BeHax (JIB) y
MAIUEHTOB C Hemapokcu3MaiabHbIM TedueHueM ODII, urto
3aCTaBUIIO AIEKTPOPU3UOIOrOB pa3padoTaTh HOBbIE MOA-
XOJlbl B KaTEeTEPHOM JICUCHUM HapylIeHUH pUTMa cep-
1a. AHatromuueckast usonsanus ycteeB JIB B couetanuu

Puc. 1. Texnuxa no3uyuonuposanus KpuooOaiiona 6 yCmos 1€204HbIX 6¢H ROO KOHMPOIeM 6HYMPUCEPOESUHOIL IXO0-
Kapouozpaghuu.
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c Bo3zeicTBUAMH Ha 3aaHel crenke JIIT accoumuposana
co cHmkeHueM penuanBoB @I y manueHToB ¢ mepcuc-
tupyrouumu Gopmamu [7, 18]. Bonpmoe 3HaueHue s
OMpE/ICICHUS TAKTHKHU JICUCHUS MAI[UCHTOB C IMEPCUCTH-
pyrolnei U JuuTenbHO-TiepcucTupytomiei popmamu OI1
n XCH umeror pasMeps! nojoctu JIII, onHako ueTkux
napamMeTpoB yBenuueHus pasmepos JIII, orpannvuBaro-
mux nokaszanus Kk KA y manueHToB, B JUTEpaType HE
npencrasieHo. COBpeMEHHbIE BO3MOXKHOCTH BH3YyallH-
3alMK, TaKUEe KaK BHYTPUCEPICUHAS 3XOKapauorpadus
(BCOx0KT'), mo3BOMNAIOT 3HAYUTEIBHO CHU3UTD, a TOPOH
MTOJTHOCTHIO UCKITIOYUTh PEHTICHOBCKOE BO3ICHCTBHUE MTPH
BBITIOJTHCHUN KATETCPHBIX BMEIIATEIBCTB IO JICUCHUIO
HapylieHuit put™a cepana [19].

Hwke nipeictaBieH KIMHUYCCKHA CITydail IPUMCHE-
Hus KA y nanuenta ¢ XCHH®B u jyiutenbHO nepcUcTH-
pyromieit popmoii GUOPWILISIIIUK U TPETIIETAHUS TPEICep-
U ¢ MUHUMAJIbHBIM HCIIOJIB30BAHUEM PEHTTCHOBCKOTO
U3ITYYCHUS.

Tayuenm 59 nem eocnumanuzuposan 6 @DPIBY
«HMHUI] Kapouonoeuu um. Axao. E.W. Yazoea» Munzopa-
6a Poccuu 6 ces3u ¢ yxyouenuem cocmosnusi 6 uoe Ha-
pacmanust 00bIWKY, NOSAGIEHUS OMEKO8 20NeHell U CMON,
CHUDICEHUSL MONEPAHMHOCIU K (QUUYECKUM HASPY3KAM.
Dnu300vbl nosvlleHUss apmepuaibHo2o 0asieHus. 6 AHaM-
Heze ompuyaem, e Kypum, HACIeOCMEEHHOCMb NO cep-
oeuno-cocyoucmuim 3abonesanusim He omszoujena. Ha
MOMEHmM 20CRUMAnU3ayuy cuuman ceos OOIbHbIM 6 me-
yeHue noIymopa iem, Ko2oa Cmai OMmmedams yeeludeHue
Jrcusoma 6 obveme, CHUdICEHUE annemuma, 8 OaibHeluem
NOSIBUNUCH NPUCYNbL 00bLIUKU 00 CIENeHU YOYULbs 8 NO-
noocenuu nexca. Hepez mecsy om Havyana GulpadceHHOU
00bIUUKU HA (POHE ZHAYUUMENbHO20 KIUHUYECKO20 YXyoule-
HUS, NOSGUNUCL INU300bI HEPUMMUUHO20 CepoyeOueHs,
8 C6A3U C ueM 0Opamuics K 8pady u Oblil 20CNUMAanu3u-
POBAH 6 CIAYUOHAD NO MECMY JICUMENbCMEA, 20€ N0 OdH-
nuoim OKI 3apecucmpuposan napoxcuzm @II ¢ vacmomoii
JHCENYNOUKOBLIX COKpawyeHuil 00 140 yo/mun, no OanHvim
mpancmoparxaivhol axoxkapouoepaguu (OxoKI) evisis-
JIeH GbINOM 6 NIEBPANLHBIX NONOCMAX, CLedbl HCUOKOCU
6 nepuxapoe, ygenuyenue i1e6uix
omoenos cepoya (KoHeunvlll Ou-
acmonuuecxkutt  pasmep (K/P)
JDK 5,6 cm, obvem JIIT 94 mn),
a makdice NPU3HAKU J1€20YHOl
eunepmenzuu (CIJIA 51 wmm
pm.cm.). @B JDK cocmasuna
29%, ommeuen  Ough@ysmoiil
eunoxunes. Ilo oannvim mynv-
MUCRUPATLHOU  KOMNbIOMEPHOT
momozpaguu opearos epyoHoll
KemKu ObLia 8bIsiGIEeHA Kapmu-
Ha 08YXCMOPOHHE20 2UOpomo-
pakca, npu ocmompe obpawaiu
BHUMAHUEe omeKu 00 GepxHel
mpemu 20/1eHell, BblPANCCHHDIU
acyum. Ilayuenmy oOviia 6vi-
NONHEeHa NAe6PaIbHAS NYHKYUSL
cnpasa, ssaxyuposano 1200 mn
JHCUOKOCMU, HA3HAYEHA Ouype-
mudecKkas, mepanusi ¢ Noi0JHCU-
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menvHoiM dppexmom. [locne cmaburuzayuu cocmosnus
nayuennty 6vlia npogedeHa KOPOHAPOAH2UOPApUsl, Gbl-
AGUGULAST UHMAKMHbLE KOPOHapHble apmepuu. Takum 00-
PA30M, UWEMUHECKULl 2eHe3 pa3eumusi cepOedHol Heoo-
CMamoyHoCmu Obll UCKIOYEH.

Yuumuieas snauumenvnoe ysenuuenue nonocmu JII1,
omcymemeue OaHHbIX 3a ONUMENbHOCIb NePCUCeHYuU
@II, soccmanosnenue CUHYCOB020 PUMMA He NPOBOOU-
nocw. Tlayuenmy 6vin gobicmasien OUACHO3 OUNAMAYUOH-
HOU  KapOUOMUONAMUY, HA3HAYEHAd MeOUKAMEHMO3HAs
mepanusi XCH: cakybumpun+eaicapman 6 cmapmogou
dose 50 me 2 paza ¢ cymku, ¢ mumpayuei 0036t 00 100
Me 2 pasza 6 cymku K MOMEHNty GbINUCKU, CRUPOHONAKMON
50 me, mopacemuo 5 me, memonponon 100 me, oueokcun
0,25 me. Bvina uHUYUUPOBAHA AHMUKOGSYIAHMHAS Me-
panus pusapoxcabarnom 6 0oze 20 me. Ha ¢one neue-
HUsL HAONI00ANCs pecpecc 3aCMOUNbIX AGLEHULL 8 J1e2KUX,
VMeHbUleHUe JICUBOMA 6 obbeme, Omcymcmeue O0ObIUKU
6 NoKoe, 0OHAKO CYObeKMUGHO NAYUEHMA NPOOOINCANU
becnoxoums ymomisaemocno, ciabocms, HEBO3MOICHOCHb
8bINOIHAMb usuyeckyro Hazpysky. Yepes 2 mecaya nocie
BbLINUCKU U3 CIAYUOHAPA OMMEMUl YXyOueHue cocmosi-
HUSL 8 8UOE HAPACHAHUSL OOBIUUKU U NOCIOAHHO2O YUalleH-
Ho20 cepoyebuenus. bvin nosmopno cocnumanusuposan
8 obnacmmyio 60nvbHUYY, 20€e HAZHAYANIAC, BHYMPUBEHHAS
ouypemuueckas, mepanusi ¢ He3HAUUMeNIbHbIM KIUHUYeC-
Kum yayuuienuem. B meuenue nocnedyiowux 12 mecsiyes
nayuenm Habnooacs y Kapouonozd, 0OHaKo npogooUMas

MOYIAMOPHO mepanusi He NPUBOOULA K KOMNEHCAYUU 516-
nenuti XCH. Tlayuenm ovin nanpaenen ¢ ®I'BY « HMUL]
Kapouonoeuu um. axao. E.1.Yazosa» Munzopasa Poccuu.

IIpu nocmynnenuu: sHcanodvl Ha OObIUKY NPU MUHU-
ManbHOU Qu3UUecKoll HaspysKe, CiaboCmb 8blPAICEHHbIE
nepebou 6 pabome cepoya, NACMO3HOCMb 20NeHell U CION,
na DK 3apecucmpuposana @I ¢ YCXK 136 yo/mun. /uc-
MAanyus mecma wecmuMutymnou Xo0b0bl npu nOCHynie-
Huu cocmasuia 214 m, no dannvim IxoKI' ommeuanace
@B JDK - 30%, ounamayus nonocmeti 060ux npeocepouti
(JIIT 4,8 cm; o6vem JIII 100 mn, nrowaos npasoeo npeo-
cepoust 32 cm?), yeenuuenue noiocmu npasoo HeenyoouKd

Puc. 2. Paduouacmommnasa aonayua KagompuKkycnuoaibHo20 UCmmycd oo KOH-
mponem eHympucepoeunoil Ixokapouozpagpuu.
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00 3 cM, HEOOCMAMOYHOCTb MPUKYCHUOATLHO20 KIANAHA
2 cmenenu, CIJIA 32 mm pm.cm. VYposenvo NT-proBNP
cocmaensin 1735 ne/mn. Ilo Oanneim cymounozo MoHu-
mopuposanuss IKI' (XM-DKIT') sapecucmpuposanvr PII1
u mpenemanue npeocepout (TI1) (nposedenue 2:1, 3:1,
5:1, 8:1) co cpeonerr YCIK 124 yo/mun. Yuumveieas oan-
Hble anamuesa, onumensHocms nepcucmenyuu OIT u TIT
cocmasuna 6onee 18 mecsiyes. Hcxoos uz pesynvmamos
UCCne008anUll, UCKIIOUEHHbII ULeMUYeCKUl 2eHe3 Kap-
ouomuonamuy, Omcymcmeue Opyeux NpuyuH pazeumus
XCH, kpome @I1, 6v110 pewreno pacyenusamov XCH y oan-
HO20 nayuenma, kax maxuunoyyuposanuyr. Hanuuue y
nayuenma cumnmomuou (EHRA IIl) maxucucmonuuecxou
nepcucmupyroueti popmot @I u TII ¢ pazsumuem ouna-
mayuu kamep cepoyad s8UI0Ch NOKA3AHUEM K NPOBEOEHUIO
onepayuu - pacwupennoll kamemepHot abnayuu JII1 u ka-
sompuxycnuoanvrozo nepewetixa (KTH). bonvromy ovina
8bINOIHEHA pacuupennas kpuobainonnas abnayus JII ¢
MUHUMATLHBIM UCNONIL308AHUEM PEHM2EeHOBCKO20 U3TYyYe-
Hust noo koumponem BCOxoKI'

Hapamemput sxoxapouozpaguu 6 ounamuxe

Taonuuya 1.
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oo mecmmuoii anecmesueti no memody CenvbOun-
2epa @ulnoaHen 00Cmyn 8 yenmpaibhvie geHvl. 1100 Kom-
mponem BCOxoKI' xamemepvr u unmpooviocepvl no3u-
YUOHUPOBAHDBL 68 NOJIOCMAX CepOYd, NPOU3EEOEeHd NYHKYUS
mexcnpedceponoll nepecopooku. Ilocie ocywecmenenus
MPAHCCENMANTbHO20 OOCMYNA U CUCTEMHOU 2enapunu3d-
yuu 6 nonocmu JII nozuyuonuposana cucmema 0ocmasKku
FlexCath Advance, no komopoti 6 JIl1 3a6eden kpuobaiion
emopoeo noxonenusi ArcticFront Advance. /lanee noo xou-
mponem BCOxoKT, nocre docmuoicenust oxxkmozuu JIB noo
KOHMpOLeM MeMnepamypbl, 6blNOIHEHO KPUOBO30elUcmaue
(nesast eepxusist JIB: epems sakpvimusi éenvi: 34 c.; mem-
nepamypa 3axkpvimus geuvi: -33 °C; epems z3amoposxu 180
c.; MuHumanvras memnepamypa. -53 °C; neeas HudiCH:A
JIB: epems 3akpvimus éenvl: 44 c., memnepamypa 3aKpul-
mus envl: -31 °C; epemsa 3amoposxu: 180 c.; munumans-
nas memnepamypa. -51 °C; npasas eepxnsas JIB: epems
sakpvimust genvl: 30 c.; memnepamypa 3aKpblimus 6eHbl.
-32 °C; epems 3amoposxu: 160 c.; munumanvhas memne-
pamypa: -52 °C; npagas nudicusas JIB: epems 3axpvimus
genvl: 52 c.; memnepamypa 3aKpblmusi GeHbl:
-37 °C; epemsa 3amoposxu: 160 c.; munuman-
nas memnepamypa: -49 °C) (Puc. 1). Ilocne

oocmudicenust uzonayuu JIB, npubezas k nomo-
[TapameTtpsr OxoKI' | o KA Hlepes 48 wacos | Hepes 6 mecsines wu prroopockonuu KpUoOAIIOHOM OCyujecm-
nocie KA nocie KA .

81eHbL OONOIHUMENbHbIE B030€UCMBUSL NO 340-

JIIT, em 4,8 4,0 33 neti cmenxe JII1 onumensnocmoio no 120-140
O6wem JITI, M 100 67 44 c. ¢ napamempamu memnepamypol -30 - -40
KJIP JTK, cm 5.7 5.8 5.0 °C. Ha sHOocpamme ommeuanacs mpancoop-
KCP JIK, on 45 3.9 32 gwuwz DIl s 7: 11 ¢ npasvim ppormom 6036ydic-
eHus1, onunou yukaa 260 mc u nposedenuem

OB JIX, % 30 48 60 2:1. Cucmema oocmasku FlexCath evieedena
I13P ITK, cm 3,0 2,7 2,4 6 111 u nosuyuonuposana na KTH. Abnayuon-
Thnomae T, v 32 26 13 HbIIL Kamemep 4epe3 CUCmeMy O0CMA8KU Npo-
8eden 6 npasvlil JcenydoueK u no0 KOHMpoLem

CIUIA, wv pr.cT. 32 29 29 BCOxoKI svinonnena paouovacmomnas aona-

[Mpumeuanue: OxoKI - axokapanorpadus; KA - karerepHas adnanus;
JIIT - neBoe mpencepaue; KJAP u KCP - xoHeuHble TUACTONMYECKUI
u cucroiandeckuil pasmepst; JOK - nesbiit xenynouex; OB - dpakuns
BeIOpoca; [I3P - nepenne-3annmii pazmep; [1K - npasblit xenynouexk;
[IIT - mpaBoe npencepaue; CIJIA - cucronnueckoe AaBIeHUE B JIErOU-

HOM aprepuu.

Atrial Length 4.96 cm

Atrial Area 16.5 cm?
Atrial Volume 42.4 m|

LAESV (BP) 44.4 ml
e AL AN N A e N A

Puc. 3. Ixoxkapouozpagus uepe3 6 mecayee nocie onepayuu.

yua KTH (memnepamypa 43 °C, mownocmo 35
Bm, ckopocmov opowenus 30 ma/mun) (puc. 2).
Ha eo30eticmeuu ommeuanocs occmanosie-
Hue cunycosoeo pumma ¢ YCC 65-70 yo/mum.
Ilo oannvim xoumponvnou IxoKI uepes
2 OHs nocie OnepamueHO20 BMeuamenbCemed
HabI00aNach NONOHCUMENbHASL OUHAMUKA 8
8uU0e YMEeHbUIeHUs. PaA3Mepo8 NOoJoCmell npeo-
cepout (JII1 4,0 cm; obwvem JIIT 67 mn, S npa-
6020 npeocepoust 26 cm’), yeeuueHue 2no-
banvrou cokpamumocmu JDK (OB JDK 48%),
obpammoe pemoodenuposanue pasmepos npd-
6020 oicenyoouxa (2,7 cm). Ilayuenmy 6vina
UHUYUUPOBANHA AHMUAPUMMUYECKAs Mepanus
amuodaporom (8 nacviwaroweti 0oze 600 me/
cym ¢ nepexooom na npuem 400 me/cym). Te-
panusi XCH nposoounacey 6 obveme: cakybu-
mpun+tearcapman 200 me, 6uconponon 1,25
me, oanaznugnozun 10 me, cnupononakmon 25
me. C anmukoazynisitHmuou yenwvio Oull nPpoooa-
orcer npuem pusapokcabana 20 me. Ha gone
nPOBOOUMOTL Mepanu NPO8eOeHO KOHMPOIlb-
noe XM-OKI': 3a epemsi cymouno2co MOHUmMo-
puposanus IKI pecucmpuposancs cunycogwiii
pumm co cpeonei YCC 58 yo/mun (munumano-
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Ho 51 yo/mun u maxcumanvro 81 yo/mun). 3apecucmpupo-
6aHO: 23 OOUHOUHBIX JHCETYOOUKOBBIX IKCMPACUCMONbL, 55
00uHOUHbIX, 1 Kyniem HaoHCeryOOUKO8bIX IKCMPACUCTOI,
HAOAHCENYOOUKOBAS, MAXUKAPOUSL U3 3-X KOMNILEKCO8, 8 MOM
yucie ¢ abeppanmubim NPOEedeHUEM.

Yepes 6 mecsyes nocie nposedenus KA npu xow-
MPONLHOM GU3UME OMMEUEHO KIUHUUECKOe VIyYueHue,
yeenuyenue moiepaHmHocmu K Qusuieckol nazpyske,
umo OblI0 NOOMEEPIHCOCHO Pe3YIbMamoM mecma ule-
CIMUMUHYMHOU X00b0bl, Komopwiti cocmasun 563 m. Ilo
oannwvim IxoKI" ommeueno svipasicennoe obpamnoe pe-
Mmodenuposanue nonocmei cepoya: JIII - 3,3 cm, obvem
JIIT - 44 mn, KJIP JDK - 5,0 cm, S npasozo npedcepous
13 em?. @B JDK ysenuuunaco 0o 60% (mabn. 1, puc. 3).
Taxoice ommeuanocy 3HAUUMENbHOE CHUNCEHUE YPOBHS.
NT-proBNP 00 28,7 ne/mn. Credyem ommemums, umo 3a
6 mecsayes nompeoHOCHmU 8 NeM.1e6blX OUYPemuKax y na-
yuenma He 6bl0.

OBCYXJIEHHUE MOJYYEHHBIX
PE3YJIBTATOB

B Hacrosimiee Bpemst KapIMOMHOIIATHS, CIIPOBOLH-
posannas ®II, siBisieTcss AMArHO30M MCKIIIOUCHHUS M, KaK
MIPaBWJIO, MOXKET OBITH 3all0A03pEHa y MAalUEeHTOB C He-
nmemudecknM reHezoM XCH u mepcuctupytromeit dop-
Mmoit ®IT mpu orcyTeTBHU 3()(HEKTHUBHOCTH ONTHMATBHOMN
MEIMKaMEHTO3HOW Tepanuy Ha (OHE KOHTPOJIS YACTOTHI.
Jlnarno3 MoxeT OBITh TONTBEPKACH TOIBKO B TOM CIIy-
yae, ecii cucronmueckast pyaknust JOK ymyumaercs nm
HOpManu3yetcs mnocie yerpaneHus OII [20]. Panee ymo-
MSTHYTBIE MCCIIEAOBAHUS MOATBEPXKIAIOT dPPEKTUBHOCTD
XUPYPrUYECKOTO BOCCTAHOBJICHUS M YACP)KaHHS CHHYCO-
Boro putMma y nanuentos ¢ @I u XCH, ognako cienyer
OTMETHTB, YTO Ha Tepputopuu PD paboThl 1Mo mHaHHON
TeMe €ANHIYHBI, ¥ B HUX OITUCAHO PUMEHEHHUE painodac-
ToTHOU m3onsnun JIB B kagecTBe meToma Beoopa [9, 21].
OCoOEHHOCTBIO HAIETO TMOAX0/A SBISIOCH MPUMECHEHHE
pacmupenHoi kpuobannonHon abmarwm JIIT ¢ MuHIMAaITE-
HBIM HCTIOJIb30BaHUEM (DITFOOPOCKOITHH.

[Tpn npunATHH pemieHus o mnposeneHun KA mamm-
earam ¢ OIT u XCH pematormmm (hakTopoM, Kak IpaBH-
710, siBisiercst pasmep JIIT u aymuTensHOCTh EpCUCTEHINN
@TII. B HacTosiiee BpeMst HA OJTHH KIMHUYECKHE PEKOMEH-
JlaluM HE JAI0T YETKUX HHU(P MO OTPE3HOMY 3HAUYCHHIO
obwvema nonoctu JIIT. B nuteparype uMeroTcs JaHHBIE TI0
BBINOJTHEHHIO XUPYPTUUECKOTO JICUCHUSI HAPYIICHNIH PUT-
Ma cepAua y MaueHTOB ¢ TIePCUCTUPYIONIEH U JNTUTEIEHO
nepcuctupytomiei popmamu PIT u oopemonm JIIT 120-150
MJI, TJi€ B Kaue€CTBE METOIUKH HCIIOIb30BAIUCh THOPHI-
HBIN 1MOAX0/ (TOPAKOCKOTIMYECKasi abianuy, B COYETAaHUN
¢ mocnenytomeir KA) wmm pacmmpeHHas KproOallloH-
Has abmanums JIIT [22-24]. Cnemyer OTMETHTH, YTO Y Ta-
nuenToB ¢ XCH He npoBoauanch padoTHI 1O CPABHEHHIO
Pa3IMYHBIX METOAMK XUPYPTrHUECKOTO JICUCHUs] apUTMUH,
TaKUM 00pa3oM, BOTIPOC O BHIOOpPE TEXHUKH MHTEPBEHIIH-
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OHHOT'O BMEIIATEIbCTBA OCTACTCSI OTKPHITBIM. Y TaHHOTO
6onpHOTO yBenuyenue nojoctu JIII mo 100 mi, a takxe
nepcuctupyromas (popma DI mOCTYKUIH TPUIHHON
BBIOOpa METOJla paclUIMpPeHHOH KpHoOaJUIOHHOW abmanun
JITI. B wHacTositiee Bpemsi MPOAOJDKAIOTCS KIMHUYECKHE
UCCIIeIOBaHNS, CPABHUBAIOIIME pa3lIU4YHbIE METOJU-
k1 KA y manueHToB ¢ MepcUCTUPYIOIEH U ATUTEIbHO-
nepcucrupytomeit popmamu PII, HEOOXOTUMOCTH HaHe-
CEHMs1 JOTIOJTHUTEJILHBIX JJMHUHA BO3/ICHCTBYS MM ITpUMe-
HEHUs1 OoJIee «arpecCUBHBIX)» METOINK, TAKUX KaK TOPAKO-
CKOMMYecKas abmanusi.

CoBpeMeHHbIE NEPUONIEPAIMOHHBIE METO/bI BHU3Y-
anu3anuu, takue kak BCOxoKI' unm xapThl HaBUranu-
OHHOTO KapTHPOBAHUs, MO3BOJSIOT CBECTH K MHHHMY-
My, @ B OOJBIIMHCTBE CJIy4aeB MOJHOCTHIO HCKIIOYHTH
MIPUMEHEHNE JIy4eBOTO BO3JCHCTBHS TIPU BBINOJHECHUN
KA. JlanHblli OpUHLIMII B JIUTEpaType HOCUT Ha3BaHUE
«ALARA (as low as reasonably achievable)», npu koto-
POM ypOBEHb paJUalvy J0JDKEH ObITh HACTOJIBKO HU30K,
HAaCKOJIbKO 3TO BO3MOXKHO [25]. IIpu 5TOM naHHBIE HCclie-
JIOBaHU IEMOHCTPUPYIOT 3PPEKTUBHOCTD, HE YCTyNal0-
LIyI0 TakoBOW mpu ctaHaaptHoi KA ¢ ucnonb3zoBaHueM
¢moopockomnuu [26, 27].

BesycnoBHO, crefyeT yuuThIBaTh Ipeapacroarar-
mye GakTopbl K MOJJIEPKaHUI0 CHHYCOBOTO PUTMa, TaKHe
kak nanabie OXoKI (pazmeps! n o6vem JII, Hannuune kia-
MAHHBIX PErypruTanuii), JUIUTENBHOCTh NEPCHCTEHIMN
@II, omHako, Kak IMOKa3bIBAeT KIMHUYECKasl MPAKTHKA,
3a4acTyl0 CJIOXKHO IPOTHO3WPOBATH HCTHUHHBIA 3(deKT
IUTAHUPYEMOT0 ONEpaTUBHOTO BMelarenbeTBa. MexonHo y
JJAHHOTO TMallMeHTa OTMeyaslach 3HaUMTeNbHAas AUIaTalus
nonoctu JIIT, TakuM oOpa3om, mepBOHAYAIBHO BHIOpAH-
Hasl TAKTHKA KOHTPOJISI YaCTOTHI, Ka3aJoch Obl, SBIsIIAcCh
o0ocHoBaHHOH. Ha naHHOM KIMHHYECKOM IpUMEpe Mpo-
JIEMOHCTPUPOBAHO, Kak npumeHeHne KA no neuenuro OIT
n TII npuBeso K 3HAYUTETHLHOMY KIIMHUYECKOMY YITydIiie-
HUIO B BHJIE MOJIHOTO BOCCTAHOBJICHHS TOJIEPAHTHOCTH K
(du3nYecKM Harpyskam, CHKeHHI0 ypoBHSI NT-proBNP
JIO 3HAUCHWH, HWKE MOPOTOBBIX, YTO CBHJETEILCTBYET O
MOJTHOM PEerpecCUpOBaHUM CEPIEUHON HETO0CTaTOYHOCTH
0 IIPOIIECTBUU 6 MecsieB HAOMOeHUs. YYUTBIBas OT-
CYTCTBHE KIMHUKO-TA00PATOPHBIX, HHCTPYMEHTAJIBHBIX
JIAaHHBIX, KOTOpbIE OBl CBHUAETENLCTBOBAIN O HAJIHYHU
XCH, nocie npoBeJeHHOIO ONEepaTUBHOTO JICUCHUs BCTa-
€T BOIIPOC O HEOOXOJMMOCTH BBIHECCHUSI B JIMarHO3 JIaH-
HOTO CHH/IpOMa, a TaKkKe MpHeMa IIpernapaToB, COCTABIISIO-
X ONTUMalbHY0 Tepanuio XCH.

3AKJIIOYEHHUE

KarerepHasi abnanust JaeT HOBBIE BO3MOYKHOCTH B
neuernn XCH n @IT criocoOcTBYS HE TONBKO YIYUIICHIIO
KayecTBa JKU3HHM, ITOBBIIICHHIO TOJEPAHTHOCTH K (U3H-
YecKoil Harpyske, HO U U3MEHEHHIO pa3MepoB ceplia M
TOBBIILICHHUIO COKPATHUTEIBHOH CHOCOOHOCTH MHOKapAa,
KapAUHAIBHO U3MEHSIS IIPOTHO3 MAlUeHTOB.
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Pesmaruueckue 3abonesanus (P3) Bo Bpems Oepe-
MEHHOCTH CBSI3aHBI C HEOJIATONPUSATHBIMHU IOCIIEICTBUS-
MH B OTHOIICHHH 3[J0pPOBbsI MaTepu M Iuioja. B cBszu ¢
9THM, KpaifHe Ba)KHBIM SIBJISICTCS PEIICHHE BOIIPOCOB IlIa-
HUPOBaHMS M Be/eHHS OEPEMEHHOCTH W ITOCIEPOIOBOTO
nepuoja y MalueHToK PernpoxyKTUBHOIO Bo3pacrta ¢ P3.
BnusiHue M3MEHEHHOTro BO BpeMsi OEpEeMEHHOCTH TOPMO-
HaJIbHOTO (hOHA HA UMMYHHYIO CHCTEMY Marepy 3aKJroya-
eTcsl B YBEJIMYCHNU aKTHBHOCTH LIUTOKHMHOBOTO TPOQUIIS
T-xenmepos 2 Ttuna (Th2), Briouaromero MHTEpICHKH-
Hbl 4, 10 n 13, KOTOpBIE 00ECIEUNBAIOT PETYISLMIO TY-
MopanbHOoro ummyHnurera. K P3, B matorenese KOTOpbIX
npuHuMaer yyactue Th2-3aBHCHMBIII MMMYHHBIH OTBET,
oTHOCAT Tpynny Auddy3HbIX 00JIC3HEH COCTUHUTEILHON
tkanu (JIBCT), B TOM uucie CUCTEMHYIO KPacHYIO BOJI-
YaHKy, CHCTEMHYIO CKJIepojiepMuIo, curapom lllerpena n
np. [loreHnmpoBaHie ryMOpalbHOTO UMMYHHOTO OTBETa,
MIPUBOAAIIEE K YBEIHMUYCHHUIO TPOIYKIUH ayTOAHTHUTEI ITPH
JTAHHBIX 3a00JICBAHUSAX, MOXKET OOBSICHUTH HAOIOIAEMYIO
cKJIOHHOCTB K obocTpenuto JIBCT Bo Bpemst GepemeHHO-
CTH U 1ociepooBoM nepuose [1].

[Iponykiusi ayTOAHTUTENI K PACTBOPUMBIM BHYTpPH-
KJICTOUHBIM puOOHYKIconporenHam Ro/SS-A (60 k/la u
52 xJla) i La/SS-B (48 k/la) accomumpoBaHa ¢ pa3Bu-
theM cuaapoma lllerpena, ogHako MoXKeT HaOMIOIATHCS U
npu npyrux JABCT, B ToM uuncie cUCTeMHON CKiepoiep-
mun. He3aBHCHMO OT BHIa OCHOBHOTO 3a00JI€BaHUs, LIUP-
KYJISLUS B KPOBH MaTE€PH OJTHOTO MITM HECKOJIBKHX M3 3THUX
AyTOAHTHUTEJI CBsI3aHA C CEPhE3HBIM OCIIOKHEHHEM HOBO-
POXJICHHBIX - HeoHaTanbHOU Bomdyankou (HB). ITocne 6
HeJleNIM TecTaluy 3aBepluaeTcsi (OpPMUpPOBAHHE TLIAlCH-
TBI, U ayToaHTuTena (kinacca IgG) HAYMHAIOT NMPOXOIUTH
Yyepe3 remMaTo-IulalieHTapHbli O0apbep B KPOBOTOK ILIOJA.
[Ipennonaraercs, uro marepuHckue aHTU-RoO/SS-A (oco-
6enHo, 52 x/la) n antu-La/SS-B criocoOHBI HANPSMYIO BbI-
3BIBaTh aroITO3 KJIETOK WJIM MTPOBOLMPOBATH BOCMAICHHE
u rocnenyomuii Guopo3 B opraHax-MunIeHsx [2].

Kenwuna 35 nem, amamnecmuyecku u38ecmHo o
3-X HOpMANLHO NpOmMeKAGUIUX DEPEMEHHOCHISX, 3aKOHYUG-
WUMUCSL CPOYHBIMU POOamu 300poebix Oemell. Taxoce y
NayuUeHmKy BbICMABLeH OUA2HO3: CUCIEMHAsL CKIepooep-
MUsl, TUMUMUPOBAHHASL OpMA, CMAOUsi 2eHepanu3ayull,
XpOoHUUecKoe meueHue ¢ NOpadNceHuem Kodcu (NI0MmHblll
omex nanvyed Kucmel 6 amamuese), Cycmasos (apmpum
cycmasoeg Kucmell), 2emamonosutecKumMu Hapy-
weHusmMy  (neuKonenus, mpomooyumonenus 6
anamnuese), emopuunvim cunopomom Lllecpena
(Kcepodhmanvmust,  peyuOUBUPYIOWULL  CUAIO-
adenum),  UMMYHONOZUYECKUM — (DeHOMEHOM
(cepono3umusHocnms no peemamouoHomy (ax-
mMopy, aHmMuHyKieapuomy gaxmopy, anmu-Ro/ ﬂ
SS-A4, anmu-La/SS-B), nuskas akmuernocmeo. vz

IHayuenmka nocmynuna 6 Ilepunamans- ﬂ
nowt yenmp HMHUI] um. B.A.Anmaszoeéa ons ™~
0oobcnedosanust U podopaszpewieHust. H3- J;L
8€CMHO, Umo 6 meyenue bepemenHocmu OvLIo
obocmpenue peemMamono2ueckoll Namoio2ul, Jvl
1O N0BOOY Ye20 NAYUEHMKA NOAYUALA MEMUT- ﬂ
NPEeOHU30I0H U 2UOPOKCUXTIOPOXUH (003bl U V&
OnumenbHoCmy mepanuu Heuzeecmuol). Janee
nayueHmka nepewiia Ha noooepHCUauyio

| ([SS S—"

CASE REPORTS

Mepanuo MemuinpeoHusonona 4 me, 2uOpPOKCUXIOPOXUHA
200 me. 3a spems bepemenHoCmu NAYueHmKa 08aicobl ne-
PEHOCUNA OCMPYIO PECNUPAMOPHYIO BUPYCHYIO UHDEKYUIO.
B 3-em mpumecmpe bepemennocmu y nnoda saguxcuposa-
Ha bpaouxapousl, 00yCl061eHHAS NOIHOU AMPUOBEHMPU-
kynsiprou (AB) 6rokaoou.

B xo00e obcnedosanus mamepu 6 Llenmpe ouaeno-
cmupoeanvl  dicene300euyumnas  anemus J1é2Kot cme-
nenu, Hapyuienue ni00080-niayeHmapHo20 KpoBOmMoKd
emopotl cmeneru. Y niooa na gpore ebipadiceHHol 6padu-
Kapouu ommedeHo NosigieHue U npocpeccuposanie npu-
3HAKOB8 CePOeUHOU HeOOCMAmMOYHOCIMU (800SIHKA N100a),
8 C6s3U ¢ YeM Ha cpoke 35 Heoelb 8bINOIHEHA Onepayus
Kecapesa ceuenus 6 sxcmpennom nopsoke. Ilpu pooicoe-
HUU COCMOosiHUe pebenKa msiceioe 6Cie0Ccmeie cepOedHou
Hedocmamounocmu, AB-6nokadei, mopodyHkyuonansb-
HOU He3perocmu Ha gone nedonowennocmu. Bec npu po-
arcoenuu 2100 2. Ilo dannvim snexkmpokapouoepaguu Ou-
acHocmuposana nonxas AB broxkada ¢ HU3KoU uacmomotl
2HCeny00UK08bIX cokpaujenutl (puc. 1).

Ilo danmvim 9x0KapOUOSPaAdUU OAHHBIX 3A BPONCOCH-
Hblll NOPOK cepoya He NOIYYeHo. B meyenue nepevix cymox
HOCIe POACOEHUSI OMMEUALOCH HAPACMANUE NPUSHAKOS cep-
0euHOU HedOCMAmoYHOCMU, OdbHeluee NPOSPeccUpo8aHie
MemabonUuecKux HapyweHull Ha (one POANCOeHHOU NOTHOU
AB-610Kkadvl, Hapacmanue 003 UHOMPONHOU NOOOepicKU. B
C6A3U C HEIPPDEKMUBHOCBIO NPOBOOUMOU KOHCEPBAMUBHOU
mepanuu onpeoenenbl NOKA3AHUS K INeKMpPOKapOUOCmu-
mymsyuu (OKC) 6 sxempennom nopsioxe, Ovila 6bINOTHEHA
epemennas IKC, naesizana sphexmusHas cexeHYuanbHasl
cmumynayust. B oanvuetiwmem Ha @goue nposooumor IKC
3ape2ucmpupoBano 8He3anHoe pagumue GUOPUWILIAYUL Jice-
JIVOOUKOB, De3UCEHMHOU K MEOUKAMEHMO3HOU mepanui U
Kapouosepcusim, 6e3 60CCMAaHOGIeHUs PUMMA U camocmosi-
menbHou 2emoOunHamuky. Ilpunamo pewenue 0 nooKIoueHuu
IKCHPAKOPNOPATLHOU MEMOPAHHOU OKCUSEHAUUU WUETIHbIM
docmynom, Ha (pore npoBOOUMBIX PEAHUMAYUOHHBIX MEPO-
npusimuil obecneuena nep@ysus IKCMpaKopnopaitbHoL Mem-
opannoi oxcueenayuel. Ommeyanucs NOBMOopPHble INU300bL
QubpwsIYUL  JHCETYOOUKO8, NPU  NONBIMKE OMKIHOYCHUS.
OKC - acucmonus. Ilpocpeccuposanue napyuwienuti cucmem-
HOU 2eMOOUHAMUKU, pe3ucmenmuvle Kk mepanuu. Peanuma-
YuoHHbLe Meponpusimus ObLIU NPOBedeHbl 8 NOTHOM obbeme,
HeCMOMpPs. Ha SMO HACHYRUIL JIeMATbHbLIL UCXOO.

L —

Puc. 1. Bposicoennas nonnas ampuoseHmpuKynapHas onoxkaoa
HOBOPOIHCOEHHO20.
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Tpu aymoncuu pebernka koowcnoix nposienenuii HB obna-
pyvicero He ObL10. Onpeoensiiuch nPUsHaKy OCMpoU CepOeyHOU
HeOOCmAmoYHOCIU 8 8UOe ACYUMA, AHACAPKU, OMEKA 207106~
HO20 Mo3ea, eudpomoparca. Muokapo écex omoenog cepoya
Obi1 nomHo-s31acmuyHol Koncucmenyuu. Obpawjano eHuma-
Hue ebipadicentoe yniomuenue 8 oonacmu AB-yzia ¢ mamo-
601, CEPOLL NOBEPXHOCbIO PA3PE3A U HEYEMKUMU SPAHUYAMLL.

Ilpu eucmonocuveckom uUccied08aHuU AYmMOnCuti-
HO20 MAMeEPUaNa 0OHAPYICUBATUCL MHONICECTNBEHHbIE 2e-
Moppazuyeckue HeKpo3bl NeUeHu, Cele3eHku, muokapod. B
obnacmu AB-y3na onpedensinace 30Ha 0OWUPHOU Xpsiuye-
601l Memaniazuu, Guoposa u KarbyuHo3a ¢ cyomomaib-
HolM 3ameweHuem AB-ysna (puc. 2). Ymonwenue snookap-
0a 3a cuem ubpo3a u KATLYUHAMOE HAOTIOOALOCH 8 30HAX
€60l U npagoll Hodcek nyuxa luca, HO npu SmMom Kiemxu
Ilyprunve b6vliu 10KaILHO coxpanensl (puc. 3).

C yenvio noomeepoums 803MOJNCHYIO nepeoaiy aH-
mumen mamepu yepes niayenmy pebeHKy 0vlio nposedeHo
UMMYHOSUCTIOXUMUYECKOE OKPAULUBAHUE NIAYEHMbL, 20€e
svis6uU cradyto oug@ysnyio sxcnpeccuro C4d komnomnen-
Ma KOMNAUMEHMaA Ha CUHYUmMuompogobiacme npu 6Heul-
HeM ompuyameibHoM Kowmpone, 20e omnoogicenue C4d
npoucxooum monvko Ha uopuroude niayernmol (puc. 4).
B muokapoe sepxueii mpemu mesicnpedcepoHou nepezo-
POOKU DMOM MapKep Onpeoesics MOoIbKO HA OMOETbHbIX
9HOOMENUOYUMAx cocyoos (puc. 28).

OBCYXIEHUE

C4d paccmarpuBaeTcsi Kak «Clie/l» aKTHBAIlMU KOM-
mwiemeHTa. bomee Toro, C4d sBmseTcss OOMETPUHITHIM

Puc. 2. Aymoncuiinoe uccnedosanue pedenka: a, 6 - KpoGOUNUAHUA U 2eMOppPa-
2uyecKue HeKpO3bl NeUeHU U MUOKAPOA COOMEEMCMEEHHO (OKPACKA 2eMAMOKCU-
aun-303un, x100); 6 - cnavas sxcnpeccusn C4d na snoomenuu eOUHUUHBIX COCYO08
Mmuoxapoa (kopuunesoe okpawusanue, x100); 2 - eviparcennviii huopo3 30nvl
AB-y3na (0603nauena nyHKmMupom) ¢ KpogousnuaHuamMu no nepugepuu (cema-
moxcunun-303un, x100); 0 - maccusnvle KposounuaAHUA, GUOPO3 U KAIbUUHO3
(YKazan nyHKmupHoil OKpysicnHocmuio) 6 3one AB-y3na; e - evipasicennwiii puopos
U Kansyuno3s 30Hvl AB-y3na (ykazan nyHKmupHoi oKpyscHOCHbI0) ¢ hOKycom
XpAaueeoil memannazuu (zemamoxcunun-303u, x100); snec - uopos u ouazoewiii
moyeunvlil Kanoyuno3 (YKazan NyHKMUPHoIMU OKpYyHCHOCMAMU) 6 30He AB-y3na
(cemamokcunun-303un, x400); 3 - 30na xpaweeoit nemannazuu AB-y3na (6010k-
HUCMbLIL Xpsauy) - 2emamoKcunun-303un, x200; u - 30na xXpauwieeoii memannasuu
AB-y3na (napuvie X0HOPOUUMbBL C 8LIPAIHCEHHOU OUCMPOdueil) - 2eMamoKCUNUH-

s03un, x200.
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OroMapkepoM NP OMOCPEAOBAHHOM aHTHTEIAMH OTTOP-
JKCHUM TPAHCIUIAHTaTa, a TaKKe UTpaeT pojb B OMOCpe-
JIOBAaHHBIX AHTUTEJIAMH OCIIO)KHEHHSIX OEpPEeMEHHOCTH.
WurepecHo, uro maneHtrapusiii C4d, oOHapykuBaeMbIi
B OOJIBIIMHCTBE CITy4acB CUCTEMHOW KPACHOH BOTYaHKH U
anTudochomunuaHOro cuHApoMa, T y3HO IKCIpPECcCH-
pyetcst B cuHnutuorpodobdnacre [3].

Knunnveckn Hambonee yacto HB manudecrupy-
et nopaxenuem koxu (33,1%), neuenn (10,3%), kpoBu
(15,5%) wn cepaua. IlocnenHee oObIYHO TpeENCTaBICHO
BpOXICHHOU Onokanoit cepamna (BBC), Bcrpeuarornieiics
Oonee, ueM B nosoBuHe cirydaeB HB (62,5%). IIpu atom
HB moxer nposiisiteest usonuposanHoit BBC u B 95%
cllydaeB SIBJISICTCSl NMPUYMHON JaHHOTO cocrosHus. U
€CJIM 9KCTpakapIuanbHbie mposiieHust HB, kak npaswuiio,
pa3pemaTcs MociIe AMMUHALMN ayTOAHTHTEN U3 KpO-
BOTOKa HOBOPOXKJICHHOTO B TEUEHHE NEPBBIX 6 MecsleB
JKU3HH, TIOPAYKEHUE MTPOBOJISILEH CHCTEMBI Cepiia 00bIY-
HO MMeeT HeoOpaTUMbIH XapakTep BILIOTh A0 Pa3BUTHS
MOJTHOW monepeyHoi Omokansl [4]. [Ipu HaTWYUK aHTH-
ten K SS-A/Ro u SS-B/La B nepByro 6epeMEeHHOCTb PUCK
pa3sutusa BBC cocraBuser 2-5%, HO IpU NMOCIETYIOMNUX
recTaiusx puck mnosropHoit HB ¢ Hapymenuem putma
yBenuuuBaetcs 10 20%. [IpusHaku OJI0KaIbl MOKHO BbI-
SBUTBH C 16 Henmenu GepeMEeHHOCTH, Korna GopMupyercs
U HauMHaeT (YHKIMOHMPOBATh NPOBOAAIIAS CHUCTEMA
cepaua. Pe3ynbraTtel HOCMEPTHBIX BCKPBITHH MAIllMEHTOB
¢ BBC, accouunpoBaHHOH C ayTOAHTUTENAMH, JEMOH-
cTpupytoT puodpo3 u kanbunHo3 AB-y3na (B 16-25% ciy-
yaeB), myuka ['nca (B 14-20%) u ero Hoxek (B 56-68%),
NPU3HAKKU BOCIAJCHUS B BUJIC
MHQUIBTPAIMA MOHOHYKJIEapa-
MU, JUMQPOLUUTAMH U THCTHO-
LUTaMH C OTIIO)KEHHEM aHTHUTEI
U KOMIIOHEHTOB KOMIUIEMEHTA,
¢ubposmacTo3 dHAOKApIA U
YMEpPEHHOE BOBJIEUEHUE COKpa-
TUTENIBHOTO MHUOKapaa [5, 6].
B Hamem ciywae Takke Obul
¢ubpo3 W KaJdbI[MHO3 30HBI
AB-y3na u jJ0KaneHbI (HUOPO3
U KaJbIIMHO3 JHJIOKAp/ia B 30HE
HOXeK nmy4ka ['mca B To Bpems,
KaK BOCHAJIMTENbHOW MH(MIB-
Tpauuu He HaOII0AAIOCh.

XapaKkTepHbIM MOPaXKEHH-
eM nipu HB, acconuunpoBaHHbIM
C ayTOAHTHTENIAMH, SBIISICTCS
¢ubdpo3, HO TOYHBIA MEXaHU3M
MOBPEXICHHUsI TKaHEeH ocraercs
00/IacThl0  MHTEHCUBHBIX HC-
cnefoBaHuil. MHorue aBTOpPBI
MOJIaraoT, 4TO (U3HOJIOTHYEC-
KAH amnonto3 BO BpeMsl BHY-
TPUYTPOOHOTO PA3BUTHS IUIOAA
MOKET MHAYIHPOBATh TPAHCIIO-
KaIM0 BHYTPUKJIETOUHBIX aHTH-
I'€HOB Ha MOBEPXHOCTH KIICTKH,
IJIe OHM 3aTeM IIOJBEpPraroTcs
BO3JICHCTBHIO IIMPKYJIUPYIOIINX
aHTUTEN. AJIBTepHAaTHBHAs TH-
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roTe3a 3aKJII04aeTcs B TOM, YTO MarepUHCKUE aHTU-Ro n
antu-La ayroaHTHTENa CBSI3BIBAIOTCS C KAJIbLIUEBBIMU Ka-
HasaMu L-THra B KapAMOMHOIMTAX TUI0/Ia M MHTUOUPYIOT
MIPUTOK KaJIBIHsI BHYTPb, YTO B UTOTE MPUBOJUT K JUCPE-
TYJSIIAN KaJIbIIKs, TIEPErpy3Ke KajblieM M MOCIeAyolle-
MY arornTo3y.

[enepanusi  anmonTOTHYECKUX  KapJAHOMHOLUTOB,
CBSI3aHHBIX C aHTUTENaMu (IO CYLIECTBY, MMMYHHOTO
KOMIUIEKCA), aKTUBUPYET Maxkpodard c IMocieayromnen
CeKpelueil MpoBOCHATUTENbHBIX ((hAaKTOp HEKpo3a Omy-
xonu anbda) U npodudpoTudeckux ¢akropon. Kakum
Obl HM OBUI TPUTTEP aAroNTO3a, ONCOHU3AIHS ATIONTOTH-
YECKUX KapJAMOMHOLUTOB uepe3 toll-momobubie penen-
TOpPBI Ha Makpodarax MMEeT pellarollee 3HaueHUe s
BOCHAJUTEIBHOIO Kackasla, WHHIMUPYIOUIETO 3amele-
HUE aTPUOBEHTPUKYJISIPHOTO y3i1a M pabovyero Muokapja
($ubpo3Hoii TKaHbIO [7].

I'mcronornueckue U3MEHEHHs B CEP/Ile MOTYT OBITh
OOYCJIOBJICHBI HAJIWYMEM IIIFOPUIIOTEHTHBIX ME3CHXH-
MaJIbHBIX KJIETOK B (PMOPO3HOM KOJIbLIE, KOTOPBIE TPH I10-
BpexaeHnn auddepeHuupyorcst B GuOpoOnacTsl, XOH-
pobiacTel u octeo0nacTl. OJHAKO, CTOUT OTMETHUTh, YTO
pa3BUTHE XPAIMICBON M TeM OoJice KOCTHON MeTaruia3uu
TpeOyeT JUIMTETBLHOTO XPOHUYECKOTO BO3/ICHCTBUS TTOBpE-
sk aroriero gaxropa [8].

BuyTpuyTtpobHas 610kaza, accoruupoBanHas ¢ HB,
OOBIYHO MOSIBIISIETCS] B MHTAKTHOM CEp/ILE U JJOJDKHA OBITh
muddepeHnnpoBaHa oT BTOPHYHO# OJI0Ka Ikl cepana ¢ 1o-
pOKaMH pPa3BUTHs, KOTOpasi HE CBSI3aHA C aHTUTEIAMH K
SSA/Ro nmn antu-SSB/La. HB wacto paccmarpuBaercs
KakK MOJIeJIb TACCHBHO MPHOOPETEHHOTO ayTONMMYHUTETA,
IIPYU KOTOPOM aHTHUTENa HEOOXOAMMBI, HO HEJOCTaTOYHBI
JUIsl BO3HUKHOBeHUsT AB-Onokazbl, a QeranbHble (hakTo-
PBI, BEpOSITHO, BHOCAT cBOM BKiaja. OOHapyxenue HB ¢
MOpPaXEHUEM Cep/ilia y IUIOAOB Yallle BCEro IMPOUCXOIMUT
BHYTpHYTpOOHO Mex 1y 17 1 24 HenensiMu 6epeMEHHOCTH.

CreneHb OJOKaJIbl cepjalla BKIIOYAET BCE YPOB-
HU OT TEPBOIl CTENEHU, OOHAPYKMBAECMOM CIy4aiHO
Ha 3JIEKTPOKapAHOrpaMMe TOCIe POXKICHHS MM BHY-
TPUYTPOOHO MO yMJIMHEHHOMY MHTepBainy PR, mo Tpe-
TheW cTeneHU (MONHOW) OJOKaabl cepila, Hauboiee
yacTto pacrno3HaBaemoii. [loanast AB-Onokana y takux
MAIMEHTOB sBIsIeTCs HeoOparumoil. YeTko 3amoKy-
MEHTHUPOBAHO, YTO HEIOJHbIC OJIOKaabl (B TOM 4HUCIe
TE€, KOTOpPBIE KyIMHUPYIOTCSI BHYTPHYTPOOHO C MOMOIIBIO
JleKcaMeTa30Ha) MOTYT IPOrPEeCCUPOBATH TOCIIE POXKIE-
HUSl, HECMOTPSI Ha KIIMPEHC MAaTePUHCKUX ayTOaHTHUTEI
W3 HEOHAaTaJbHOro KpoBooOpamieHus. OHAKO, Takxke
OBUIM ONUCaHBI CIIyYau IMOJHOTO M3JIeYeHHs peOeHKa OT
HenoaHbIX AB-0mokan [9].

C yueToM BCEro M3JI0)KEHHOIO, Ba)KHOHU 3amadeil
craHoBuTcs mnpodumiraktuka BBC miona y manueHTOK
C HOCHUTENILCTBOM ayToaHTHTen K SS-A/Ro u SS-B/La.
B ynmyumenun mcxoqoB OEpeMEHHOCTH M POJOB KIIIO-
YEeBBIM 3BEHOM SIBJISICTCS JOCTHIKEHHE PEMHUCCHHM WU
muHuManbHOM akTuBHOCTH [IBCT B cooTBeTCTBHM C
MIPUHIIMIIOM «treat-to-target» («JieueHue 0 IOCTHIKe-
HUSl LeJIN») Ul KakKJ0ro OTHelbHOro 3aboneBaHus. B
TO K€ BPEeMsl, OJHO3HAYHBIX JaHHBIX M0 3 PeKTHBHOCTH
MeauKaMeHTo3HoH npodunaktukn HB He cymecryer.
VYuuteiBas oOLIUME NPUHIUIBI BEACHHS 3a00JICBaHUI
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rpynnel JIBCT, ¢ 3Tol Lenplo TpaguLUOHHO MPUMEHS-
JIUCH INIIOKOKOPTUKOUBI.

HedropupoBaHHbIE TIIIOKOKOPTHKOUABI (TIPEJHN30-
JIOH, METHJINTPEAHU30JIOH), KOTOPhIE MOXKHO HCIIOJIb30BaTh
JUIsl KOHTPOJISl aKTHBHOCTH 3200JIeBaHus y OepeMEHHbIX, He
METabOJIM3UPYIOTCS IJIALCHTON U HEe CIOCOOHBI OKa3bIBaTh
JIOCTATOYHOE TE€PANEBTUYECKOE BIMSHUE HA MJIOJ, YTO JIe-
JIaeT UX HEMOAXOAAINME ¢ no3uuuu edeHuss HB. U xors
(TopupoBaHHBIE TIIIOKOKOPTHKOWABI (OeTameras’oH, JeK-
CaMeTa30H) MPOHUKAIOT B KPOBOTOK IUIOJA, HEAABHUE Me-
Ta-aHaJU3bl IPOAEMOHCTPUPOBAIN OTCYTCTBHE UX 3HAYU-
Moro BiusHUS Ha yactoTy BBC. Onupasics Ha pe3ynbTarsl
KOTOPTHBIX MccienoBanuii, EBponeiickas nura no 6opsoe

&

~ % @ s IR

uc. 3. Opazmenm MexcIHceny0ouKosoll nepezopooKu ¢
YHOWEHHBIM 3a Cuem uopo3a u KanbyuHamos IH00-
Kapoa (ykazanwvl cmpenxoir) u knemkamu Ilypkunve 6
cocmage neeoil noycxku nyuka I'uca (o66edenvt osanom);
2emamoxcunun-3o3un, x100.

. B,
. : Y
i T R 3 < } o
o S T w #50s i
o - 7 ? \ € By i ¥ 3
N TR LA (N B it @2

Puc. 4. Hmmynozucmoxumuueckoe oKkpauwiueanue nia-
uenmot ¢ anmumenom C4d: a - nnayenma-Konmpons
(yeenuuenue 200), 6 - nnayenma peoenka (ysenuue-
Hue 400). Obpawgaem na ceda enumanue ougysnoe
OKpawusanue cuHyumoumpogoonacma (ykazano
cmpenkamu).
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C pPEeBMAaTu3MOM PCKOMCHAYCT MPUMCHATH THAPOKCUXJIO-
POXUH IJId HpO(l)I/IJ'IaKTI/IKI/I HEOHaTaJIbHOU BOJIYaHKU, IIPC-

e5

HUMYIIECTBECHHO B TOM CJiy4dac, Korjga mpeauicCTBYyroIas
6epeMeHHOCTB MMpuUBCJia K 1aHHOMY OCJIOKHCHUIO.
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CLINICAL CHARACTERISTICS OF THE “HOT PHASE” OF ARRHYTHMOGENIC CARDIOMYOPATHY
IN A PEDIATRIC PATIENT
0.A. Kofeynikova, D.Yu.Alekseeva, S.G.Fetisova, E.V.Yakovleva, O.L.Peregudina, T.L.Vershinina,
A.A.Kostareva, E.S.Vasichkina
Almazov National Medical Research Center, Russia, Saint-Petersburg, 2 Akkuratova str.

This article describes a rare clinical manifestation of arrhythmogenic cardiomyopathy in a 13-year-old boy - the
“hot phase”, characterized by severe chest pain and a significant increase on a level of troponin 1. The clinical case
demonstrates the difficulties of the differential diagnosis of this disease and an importance of an integrated approach to
examination of the patient, including cardiac magnetic resonance imaging and genetic testing.
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AputmorenHass  kapauomuomnatus  (AKMII) -
BPOXKACHHAs TaTOJIOTHsI, KIMHUYECKasi KapTHHA KOTOPO
BeChbMa pazHooOpa3zHa: OT OECCMMNTOMHOIO TEYECHUS JI0
BHe3amHoU cepneunorr cmeptu (BCC). Cnemyer otme-
TUTb, YTO 32 TOCJIE[HHE TOJbl KOHLEMIHUS 3a00JeBaHMs
IpeTepriena CyniecTBeHHbIe u3MeHeHus. Y eciu Ha 3ape
W3YYEHUS] HO30JIOTUHM CUHUTAIIOCH, YTO 3TO MCKIOUYHTEIb-
HO 3aboneBanue npasoro xenygouka (I1DK), uro Hamuio
OTpakKEHHE U B Ha3BaHWU OOJIE3HH «apUTMOTECHHAs JIUC-
rutasust [DK», To HaKkoIuIeHHbIE JaHHBIE O BOBJICYEHHOCTH
Kak JIEBOT0, TaKk ¥ 000X JKETYJOUYKOB B MATOJIOTHYECKHHA
npouecc crnogasurv B 2019 rony k co3maHuio paboueid
rpymnmoit O6uiecTBa cepIeqHOro puTMa OOHOBIICHHBIX pe-

KOMEHJALWH 10 JIMarHOCTUKE, CTpaTU(QUKAIMU pUCKA U
JICYSHUIO JIAHHOTO 3aboJyieBanHust ¥ (popMHUPOBaHHUIO 00IIe-
ro Tepmuna - AKMII [1]. HaubGonee 4acto y manueHToB
O0TMEYaloTcsi 0OMOPOKH, y4allleHHOE cepAleOneHne, Ipu-
3HAKU XPOHHYECKOU cepaedHoi HepocrarouHoctd (XCH)
[1]. Kpome Toro, panaue mposiBieHust AKMII ocobenno
y MeAMaTpUYecKHUX MAaI[eHTOB MOTYT BKJIIOYaTh TaK Ha-
3bIBAEMYIO «TOpsdyio (a3y», MPOSIBISIONIYIOCS OONbIO B
TPYJH 1 BBICBOOOXKIEHHEM MHOKAPIHaJIbHBIX (EPMEHTOB,
ocobenHo Tpornonuna I [2-5].

BriepBbie TepmMuH «ropsiuast (haza» ObLT UCIIONB30BaH
B 2007 roxy Cen-YHoynxpu ¢ coaBTOpaMH MpPU ONMHUCAHUU
KJIMHUYECKOM KapTHHBI oOocTpenust 3aboneBaHus [2].
TeM He MeHee, Ha CErOAHSANI-
HUIl JleHb B JUTepaTrype OIH-
caHbl MO0 eAMHWYHBIC Cllydan
[6], mubO Maibie KOTOPTHI Ma-
L[UEHTOB, MEPEHECIINX JaHHbIE
cumnromel [2-5, 7-12]. Jlan-
HBIE CHCTEMaTH4YecKoro 0030-
pa, IPOBECHHOTO YUYEHBIMH U3

[Tagyanckoro yHHBepcuUTETa B

2022 romy, B KOTOpbIE BOILUIN

103 manumeHta ¢ «ropsucii da-

Puc. 2. Dxoxkapouozpagus nayuenma: a - uemovlpexkamepHnas no3uyus, o - na-
PAacmepHanbHAA ONUHHAA 0Cb, 8 - NAPACMEPHATILHAA KOPOMKASA 0Cb, 2 - 08YXKA-
MepHaA no3uyus.

Puc. 1. dnekmpoxapouozpamma nayuenma 6 MOMeHm RPUCMYNA YUAUEHHOZ0
cepoyeouenus. Taxukapous ¢ wmuupoxkumu komnaexkcamu QRS ¢ UCC 250 ¢ mun.

30i» w3 9 wuccnenoBanui [3],
OIuCalH PeLUANBUPYIOMINI
Xapakrep 3Toro (peHomeHa. Tak,
Yy HEKOTOPBIX MaIMeHTOB OO0JIb
B TPyAH C BBICBOOOXKIECHUEM
MHUOKapAHaIbHBIX  (hepMEHTOB
BO3HMKaJIa 0ojiee OIHOTO pasa
(MakcuMyM 6 3aperucTpupoBaH-
HbIX 5mu3010B). Ilo pesynbra-
TaM CHCTEMaTHYeCKOro 0030pa
OTMEYEHO NpeodiajaHue TaKoro
COCTOSIHMSI y MAlUEHTOB MYXK-
ckoro nona [2, 5]. UuTepecHo,
4TO0 Hamboliee YacTo «ropsyue
(da3pl» OBLUIM OMUCAHBI Y JIUI]
MoJozioro Bo3pacra [4-5, 7]. Tlo
cooOmmennto MaptuHea u coas-
TOPOB CAMOMY MaJICHHKOMY Ma-
LIUEHTY, TepeHecIIeMy JIaHHbIN
¢denomen, ObuTO Bcero 2 roxa
[5]. Ananu3 nurepaTypsl cBH/IE-
TEJILCTBYET, YTO SMH30/IbI KTOPSI-
4yell (a3bD» MOTYT BCTpPEUATHCS
npu o0bIx henornnax AKMII,
OJIHAKO TPEHUMYIIECTBEHHO - Y
MAIMEHTOB C JICBOJOMHHAHTON
dopmoii 3aboneBanus [5, 7-10].
Kpome Toro, oOHapyxeHa acco-
Uanus 3Toro eHomMeHa ¢ My-
TalMsIMU B ONPEJEIICHHBIX Te-
Hax. Tak, mytanuu B reae DSP
SBJISIIOTCSL  HamboJiee  pacrpo-
CTpaHEHHBIMH Yy TMAIMEHTOB C
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«ropstueit azoii» [11, 13]. Takxke B nuTepaType npeacTas-
JICHBI ATH30/IbI 3TOT0 ()CHOMCHA y OOJIBHBIX C MyTaIUIMU
B renax PKP2 u DSG2 [3, 5, 7].

Hepenko siBisisich 1e0r0TOM 3a00JIEBaHUS «ropsidast
(haza» MOXET 3aTPyIHATh AUATHOCTHYCCKUI Touck [4]. B
9TOM CTaThe MPEICTABICH KIIMHIUUCCKUHN CITydail pa3BUTHSI
«ropstuedt gazpry AKMII y mampenTa nerckoro Bospacra
U OMKCAHBI TPYAHOCTH UG GEPEHIINATBLHON JUATHOCTHKHI
3a00JICBaHuUs B MPUCYTCTBUU TaHHOTO (DEHOMEHA.

Hayuenm I, 13 nem, 6vu1 eocnumanu3upoéan 6
omoejerue 0emckol Kapouoiocuu u MeOUYyuHCKou pea-
ounumayuu DPI'LY «HMUI] um. B.A.Armazoea» Mun-
30pasa Poccuu enepsvie 6 sinsape 2022 2. ¢ scanobamu
Ha yuaweHHoe cepoyeduerue, bonu 6 obracmu cepoya,
cnabocms, 0OHOKPAMHOE CUHKONATbHOE cocmosinue. M3
anamuesa 3abonesanus uzeecmuo, umo 6 aszycme 2021 .
60 8peMs e30bl Ha 8enocuUnede 8 HapKylo no2ody nayueHm
nomepsii co3nanue. Yepes Heckonbko OHell y ManbuuKa no-
SABUNUCHL HCATOObL HA NPUCTHYN
VUAWEeHHO20 cepoyedueHlsl, He- | ;

CASE REPORTS

namonoeuu. Ilo nabopamopuvim OAHHLIM OMMEYANCS
evicoxutl ypogerwb NT-proBNP 0o 929,70 ne/mn (nopma
<370,00 ne/mn) u mpononuna I 0o 37,8880 ne/mn (nop-
ma 00 0,0340 ne/mn), ocnanumenvHble MAPKePbl HAXO-
ounuce 6 npedenax peghepencnulx snavenuil. Ionumepas-
Hasl Yyennas peakyusi Ha KapouomponHvle UPYcol (6Upyc
Onwmetin-bapp, supycol npocmoeo eepneca 1 u 2 munos,
eepnec-supyc uenosexa 6 muna, Ilapsosupyc B19) ovina
oOMpuUYyamenvbHoll.

Ilo oanneim DKI peeucmpuposancs curycogulil
pumm ¢ YCC 60 6 mun, ommeuanocey YOJIuHeHue unmep-
sana PQ oo 200 mc, pecucmpuposanace noinas 610kada
npasoul nodcku nyuxka Tuca (IIBITHIIT) ¢ QRS 130 mc.
Ilo CM-OKT ommeuena pedkas MOHOMOPDHAsL dHcery0oH-
KOBAsL 9KCMPACUCTNONUSL, d MAKICE NAPOKCUMbL MOHO-
MOP@HOU dHCeyOOUKOBOU MAXUKAPOUU U3 BLIXOOHO20 O~
dena IDK, umo sensemces manvim kpumepuem AKMII no
Task Force Criteria 2010 [14]. ¥V nayuenma 6viiu 3ape-

npusmusie OuyueHus: 8 2pyOHOU
KliemKe, MHO2OKPAMHAs PEOMA.
Ilo oannvim  snexkmpokapouo-
epammul (OKT) zapecucmpupo-
6aHA MAXUKAPOUSL C WUPOKUMU
xomnaexcamu QRS ¢ yvacmomoii
cepoeunvix cokpawenuil (4CC)
ceviute 250 yoapos 6 mumymy
(puc. 1). I[Ipucmyn maxuxapouu
ObLL  KYnUpoBan npogeoeHuem

avR
NEKMPUHECKOU — KapOuogepcuu WJ
paspsioom 160 e (4 []ic/ke).
Ilpu obcredosanuu nayu- £l :
a

eHma no Mecmy JHCUMenIbCmea
obpawjanu Ha cebs 6HUMaHUe No-
svluennblil yposenv NT-proBNP
00 16308 ne/mn (nopma <370,00
ne/mn). Ilo danneim DKI om-
Meuanucsy ompuyamenvHule
3yoyvl T 6 omeedenusix VI-V4. ]
o dannvim cymounoeo momnu-
mopuposanus IKI' (CM-OKT')
Pecucmpuposanacs peoxas dice- : )
YOOUKOBASL  IKCMPACUCONUS,
npu  npoGedeHul  XOKapouo-

epauu  (OxoKI) namonoeuu ‘

evis6ieHo He Ovlio. Crnedyem L &/
NOO4epKHYMb, YUMo y nayueHma U
oOmecymemeosan  OmseoweHHbl
cemetinvlii  anamues no BCC.
Ilo mecmy orcumenvcmea Ovina
HA3HAYEHa AHMUAPUMMUYECKas
mepanusi NPONAgEeHoHoM U na-
yuenm Obll Hanpaeiex s 00- : i
cnedosanus 6 DPIBY «HMHUI] | 5,481 A
um. B.A.Anmazoea» Munzopasa i
Poccuu.

Ipu nocmynnenuu 6o epe-
M pusuKkanbHo20 ocmompa y
nayuenma ommeuanacb opa-
ouKkapousi, 6 oCmMaibHOM - 0e3

I
|
L

i EE = s sy

Puc. 3. Dnekmpoxapouozpamma nayueHma 60 epems INU300a 601u 6 zpyou.
Pumm cunycoswtii ¢ YCC 64 ¢ mun. Ilonnas énokaoa npasoii noxcku nyuka I'uca.
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2UCmMpuUpoBansl NO30HUE NOMEHYUALbL HCETYOOUKO8, YUMo
maxoice omuocumess k manromy xpumepuio (lask Force
Criteria 2010) [14].

Ilo pezynomamam OxoKI' 6 uemvipexxamepHou no3u-
yuu 6vina eviasrena ouramayus [DK (koneuno-ouacmonu-
yeckuti pasmep 38,2 mm, Z-score 2,8), a maxaice ounama-
yus 8bIx00H020 omoena [IDK no kopomkou u OMuHHOU OCu
(PLAX/BSA=20,8 mm/m?, PSAX prox=20 mm/m?). Oonaxo,
Hapywenue COKpamumenbHoll CHOCOOHOCMU U VY4ACIKU
OUCCUHXPOHUU, OUCKUHE3UU U/UTU AKUHE3UL OOHAPYIHCEHbL
He bbLiu (puc. 2).

B xoo0e eocnumanuzayuu y nayuenma nosigunucs
JHcanobvl Ha npucmynst 601U 8 3a2PYOUHHOL 0OIACMU, CO-
NPOBONCOAIOWUECS. BbIPANCEHHBIM NOBLIULEHUEM YDOBHS
Kapouocneyuguueckux epmenmos, 0cooeHHo mponoHu-
Ha 1 00 232,744 ne/mn. llpu ¢usuxarvhom ocmompe 60
epems 6011e6020 CUHOPOMA 2EMOOUHAMUKA OCABANAC
cmaounonou: A/ 115/75 mm pm.cm, YCC 60 6 munymy,
monvl pummuunsvle. [lo dannvim IKI™ 6 momenm osucanobd
Hapywenus pumma He 3ape2ucmpuposansl. Jlocmosepuas
oyenka uwemuyeckux usmenenuti Ha IKI Ovina 3ampyo-
HeHa 6 ceszu ¢ Hanuduem IIBITHIIT (puc. 3).

Puc. 4. Koponapoanzuozpagusa nayuenma. Koponapuwvie apmepuu oe3 ancuozpa-
uueckux npuzHaAK08 AMeEPOCKIEPOMUUECKOZ0 NOPANHCEH U, TOKATbHBIX CHIEHO-

306 nem. Kposomok yooenemeopumenshuotil.

Puc. 5. Pe3ynomamuol MazHumHo-pe30HaAHCHOI momozpaghuu cepoya ¢ KOHmpa-
cmuposanuem.

e9

C yuemom nanuyus KIUHUYECKOU KAPMUHBL OCIPO20
koponaproeo cunopoma (OKC) 0ns uckuouenus namono-
2uu KOpOHApHBIX apmeputl, nayuenmy Oblid GbINOIHEHA
cenekmugnas KopoHapoanasuozpapus, no pe3yivmamam
KOMOPOU NAmoi02U4ecKuUx UMeHeHUll KOPOHAPHBIX ap-
mepuil 6vis81eHO He ObL1o (puc. 4). besycnosno, dannoe
cocmosnue mpebosano uckmovenus He monavko OKC.
Juppepenyuanvrolii kpye OUazZHOCMUKU MAKJiCe BKIIOUAL
«eopsuyio gpazyy AKMII, ocmpwiti muokapoum.

s ougghepenyuanvhotl OUASHOCMUKY MATBYUKY
OvLIa maxoice NPosedena MaAzHUMHO-PE3OHANCHASL MOMO-
epagusi (MPT) cepoya c konmpacmupoganuem. Boliu 6bis16-
senvt MP-npusnaxu ounamayuu IIDK (65x40 mm, koneuro-
Juacmonuyeckuu 0ovém 84 mu), a makdice cHUdNCEHUE CO-
KpamumenbHoll CROCOOHOCIMU U pacnpocmpanenuvie Qu-
6posnvie usmenenust 6 muoxapoe IDK. Taxum obpasom,
ovi1 ooHapysicen 1 Oonvwon kpumepuiti MPT coenacho
Task Force Criteria 2010 [14] (puc. 5).

Ilposedenue sHOOMUOKAPOUATbHOU OUOnCUU OBLIO
02PAHUYEHO 8 CUTLY OEMCKO20 BO3PACMA NAYUCHIA 6 CES3U
€ BbICOKUMU PUCKAMU OCTONCHEHUL NpU NPOBEOeHUU UC-
cnedosanus. Taxum 06pazom, no pe3yibmamam npoeeoeH-
HbIX 00cNe0osanull yoeoumenv-
Hoix Oannvix 3a OKC, ocmputii
MUOKAPOUM NOTYUEHO He ObLIo.
Hanuuue 2 manvix u 1 6onvuiozo
kpumepueg coanacto Task Force
Criteria 2010 e nozeonuno ycma-
HOBUMb 00CMOBEPHDILL OUACHO3
AKMII [14].

s nOOMEEPIHCOCHUsL
2eHemu4eckol  npupoosl  3a-
bonesanuss  nayuenny  OvL1O
nposedeno  eeHemuueckoe 00-
cnedosanie  Memooom — cekee-
HUPOBAHUSL HOB020 NOKONEHUs
¢ nocredyrowel  eanuoayuen
no Coneepy. V nayuenma 6vina
8bISIBNICHA  BEPOSIMHO-NATNO2EH-
nas mymayus 6 ecene DSG2
(NM _001943.5:¢.146G>4),
Umo NoO360JUN0  NOOMEEPOUMb
oJuaenoz AKMII, a oannoe co-
cmosiHue OblIo0 PACYEHEHO KaK
nposignenue  «2opaveti  pasvl
AKMII». B ounamuxe y nayuen-
Ma ommedanocs Kynuposauue
6016020 CUHOPOMA U HOPMATU-
sayust ypoes. mpononuna 1. O0-
HAKO 3HAYUMETbHBIX UMEHEeHUl
no oaunvim CM-DKI u Oxo KI'
He OmMeuanocy.

Yuumuieas eospacm na-
yuewma, Hanuyue 8 aHAMHe3e
yemouyueou KT,  cunxonanv-
HO20 COCMOSHUA, A MaKice
CHUDICEHUsL — COKPAMUMENbHOU
cnocoonocmu IDK y 6onvHo20
bbLIU onpedenenvl abconomHmble
NOKA3aHUSL K UMNIAHMAYUY Kap-
oJuosepmepa-oepubpuiismopa
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(UK [1, 15]. B kauecmee anmuapummuyeckou mepa-
nuu ObLI HA3HAYEH COMAREKCA U NPOBOOUNLACH KOPPEKYUs
cumnmomos XCH ouypemuxamu u uneubumopamu AIlD
(Onnepenon u Suananpur).

K nacmoswemy momenmy y nayuenma ne 6bvL10
3ape2ucmpuposano peyuousos «zopsadetl gasvly, cpabda-
moteanutt UK/, Ilo oannvim CM-DKI na ¢gomne nposgo-
OuMoOll mepanuu OMCymcmeyem HaApacmanue 3Kmonu-
yeckou akmusnocmu. OQonaxo, no pesynemamam IxoKI
ommeueHa ompuyamenbHas OUHAMUKA 8 UOe HAPACMA-
nue ounamayuu IDK: xoneuno-ouacmonuyvecxuil pasmep
6 npumournom omoene yseauuuics ¢ 38 0o 39 mm (Z-score
¢ 2,68 0o 2,88), PLAX/BSA ¢ 20,8 do 20,9 mm/m?, PSAX
prox ¢ 20 0o 22,4 mm/m2 u He3nauumenbHOe CHUICEHUE
TAPSE 6 ounamuxe (c 24 0o 20 mm). Pebenox npodon-
arcaem noxyyame noaukomnonenmuyio mepanuio XCH, a
makoice aHMUapumMMU4ecKull npenapam u Habaoamscs
8 Haulem yeHmpe.

OBCYXIEHUE

«Topstaas aza» sBisgeTcs BecbMa PEAKUM IIPOSB-
neauem AKMII [3]. BeposaTtHo, 3T0 00yCIIOBICHO TeM,
YTO 3TOT (PEHOMEH MOXKET OBITh CaMBIM PAHHUM IIPO-
seaenueM AKMII, korga y MmamueHTOB OTCYTCTBYIOT
CTPYKTYpHbIE M3MCHEHHUSI B CEpJIE, XapaKTepHbIC IS
JTAHHOTO 3a00JIeBaHMSI, U MAIIMECHTY OIINOO0YHO CTABUTCS
HEBEpHbIM AuarHo3. Tak, HEKOTOPBHIM OOJBHBIM B IEp-
BOHAYaJIbHOM 3aKIIIOYEHUH OBITH OMHMCAHBI TAKWE MaTo-
JOTHM KaK OCTPBIM MHOKapIHT, OCTPBIH MHPAPKT MUO-
Kapyna 0e3 MOopakeHHs KOPOHAPHBIX apTEepHH, OFHAKO,
BriocneacTeun Oblna quaraoctuposana AKMII [3]. Kpo-
M€ TOro, NMaTo(u3NOJIOTHIECKass WHTEPIPETALUsI 3TOTO
KJIMHUYECKOTO MPOSIBICHUS JI0 CHX ITOP OCTAETCS 710 KOH-
1a HenzydeHHoi. CreayeT moq4epKHyTh, 9TO C MOMEHTA
TIEPBBIX OMHMCAHMN 3a00JIEBAHUS 33JyMBIBAINCH O POJIN
BocnaieHus B natoreneze AKMIIL. Tak, eute B 1990 rony
HEKOTOPBIE aBTOPHI MPEATIONIAraiy, 4YTO BOCIAJICHUE MO-
JKET OBITH MPOBOIHPYIOIKM (pakTopoM pa3Butus AKMIT
[12]. B mHacTosmiee BpeMs MPUACPKUBAIOTCS MHEHUS,
4T0 Ae(PeKT B JECMOCOMHOM TEHE IpEeapacIoiaraeT K
ru0enu MHUOLMTOB, a 3HAYUTEIbHAS TOTEPS MHOLMTOB
MOJXKET CONPOBOXKIATbCA BOCHAINTEIBHOW peakIuei,
YCUJIMBAIONIEICS BTOPUUHOM UMMYHHOH peakuuei, 4To
KJIMHUYECKH XapaKTePU3yeTCs Kak «ropsidas ¢aza» u sB-
JSETCs TEePBEIM MpHU3HAKOM 3a0oneBaHus [2-3]. Baxuo
OTMETHTb, YTO HCCJICAOBAHUS HA MBIIIMHBIX MOJEISIX
MoATBepAMIIH, uTo BocnajgeHue npu AKMII moxer npen-
IIECTBOBATh BO3HUKHOBEHHIO SIBHBIX I'MCTOJIOTHYECKHUX U
ANEKTpUYECKUX aHoMmanui [16].

YunThIBas BBIIICONUCAHHOE, KpalHE TPYJHO HA
paHHUX cTaausIx 3a0oseBanus oMUUTh TeueHne AKMII
OT OCTPOTO MHOKap/AnTa. B HameMm KIMHHYECKOM CIlydae
MIPUCYTCTBOBAJIO HECKOJIBKO ACHEKTOB, MO3BOJISIONINX HC-
KITFOYUTh TEUCHHE OCTPOTO MUOKapauTa. Bo-mepBbIx, OT-
CYTCTBOBaJIa CBsI3b KapIUaJIbHBIX CHMIITOMOB U kKajno0 ¢
TIEPEHECEHHOM OCTpOi MH(EKIHeH, Takke ObII MOIydeH
OTPUIATENILHBIM PE3yJbTaT MOINMEPA3HO-LETHOW peak-
LMY Ha KapAHOTPOITHBIE BUPYCHI. Bo-BTOpBIX, HE HAOIIO-
JIaJIoCch TOBBIIICHUSI MapKepoB BOCHAJICHUS. B-TpeTpux,
MPT cepaiia ¢ KOHTPACTUPOBAHMEM HE BBISIBHIIA «KIIACCH-

CASE REPORTS

YECKHX» NPU3HAKOB MUOKAP/IUTA, TIPH 3TOM OBLTH OOHApY-
>keHbl MPT-npuznaku AKMIT [1, 17-18].

JpyruM OCTpBIM COCTOSHHEM, C KOTOPBIM MBI IIPO-
Bogmin nuddepennmansuyo auarnoctuky, osur OKC.
CrnenyeT OTMETHUTb, UTO Y HEKOTOPBIX MalUEHTOB C KTOPsi-
yel (a3oii» 1Mo JaHHBIM JIUTEPATYPbl PETHCTPUPOBAIHCH
m3menenuss OKI' B Bunme anomanuii cermenta ST [2-3].
OpHaxo, TOCTOBEPHAsl OIIEHKA UIIEMUUYECKUX U3MEHEHUH
B IIPE/ICTABJIICHHOM clly4yae Obliia 3aTpy/IHEeHa BCIICICTBHE
Hanuuus TIBITHIIT. OtcyTcTBHEe mopakeHHs KOpOHap-
HBIX apTepHii 10 JaHHBIM KOPOHAPOAHTHOTrpaduH M03BO-
nuno ucknounts OKC.

VYunteiBas Hamuuue y nauuenta ¢penoruna AKMII,
OBLIO NMPOBEACHO I'CHETHUECKOE UCCIIeI0OBAHUE, KOTOPOE
BBISIBUJIO MATOT€HHYI0 MyTanuto B rene DSG2. MyTtanuu
B JIaHHOM TI€HE MMEIOT JI0Ka3aHHYIO CBS3b C Pa3BUTHEM
AKMII [1]. Tem He MEHee ecTh CBEICHUS 00 accolua-
UM JTaHHOW MYTalluy ¢ pa3BUTHEM (PEHOMEHA «ropsaen
¢da3e» [3]. K coxaneHuro, K HACTOSAIIEMY BPEMCHH Ma-
JIOW3BECTHA POJIb «rOpsiueii (pa3pl» B MPOTrpeccHpoOBaHUN
3a00s1eBaHUsl U CTpAaTH(UKAIMH apUTMHUYECKOTO PHCKA.
HekoTopeiMu uccnenoBarensiMu OTMEYaeTCsl MOBBILICHHUE
AIIEKTPUYECKON HECTaOMIIBHOCTH MHOKap/a BO BpeMs Ta-
KHX 3MHU30/I0B, YTO HECOMHEHHO yBenuuuBaeT puck BCC
[3, 17]. Kpome Toro, oTMeyeHa accouUalusl «ropsiuei
¢aze» ¢ xyamum npornozom AKMII [3]. Crycrs ron
HaOIIOACHUS TTOCIIe MM30a «ropsiueil (asp y Haiero
ManueHTa JeiCTBUTEIbHO OTMEUEHA OTpHUIlaTeIbHAasl TH-
Hamuka B Bujie mporpeccupoBanus XCH. K coxanenuro,
MBI HE BCTPETHJIM B JIUTEpaType paboT MO H3YUYCHHUIO
BIIUSIHUS CTEIICHH MOBBIIICHUS YPOBHsI TPONMOHMHA | Ha
TeueHune 3a0oieBaHus. Hamnr JTUYHBIA OMBIT MTOKa3bIBACT,
YTO HE y BCEX MAlMEHTOB JAeTckoro Bo3pacta ¢ AKMII
MIPUCYTCTBYET ONMUCAHHBIA (DEHOMEH, OHAKO MAIMEeHTHI
¢ «ropsiueit Qaszoi» MMenn paHHUE Je00T U ObIcTpoe
nporpeccupoBanue 3aboneBanus [6]. [ToaTomy MbI Bce
JKe TpeJIonaraeM, 4to «ropsiyas gasza» - emie oauH Qak-
top pucka BCC u xynmero teuenuss AKMII. besycnos-
HO, HEOOXOJMMBI JaJIbHEHIIINE UCCIIEOBAHNS IO U3yde-
HUIO JaHHOTO KIMHHYECKOro ()eHOMEHa y MalMeHTOB C
AKMII Ha Goubl10ii KOrOpTe MalueHTOB.

3AKJIIOYEHHUE

Takum 00pa3oMm, MPENCTaBICHHBIN KIWHUYECKUI
cayuyaid pemoHctpupyer, uto AKMII B perckoMm BO3-
pacte MOXKET NpOTeKaTb IO MacKaMH APYrux 3a0o-
JIeBaHNH, YTO 3aTPyIHSET CBOCBPEMEHHOE BBISBICHHE
HaCJIC/ICTBEHHON MaToMoruu. be3ycnoBHO, CKpymyies-
HO COOpaHHBIH aHaMHe3 W TIHIATEJIbHOE 00CIIe0BaHHE,
BKJTIOYasi TEHETUYECKOE, TI03BOJISIET YCTAHOBUTH BEPHBIN
quarHo3. IlpmHMMas BO BHMUMaHHE Halll KIMHUYECKHH
OTIBIT, y TALMEHTOB MEAMATPUIECKOTO BO3pacTa ¢ Ooe-
BBIM CHH/IPOMOM B 00JIACTH cepJilia, COIPOBOKIAIOIIIM-
Csl TIOBBIIIEHHEM YPOBHS Kapauocmnenunpudeckux dep-
MEHTOB, B YaCTHOCTH TPOIIOHMHA I, clielyeT MOMHHTH O
TAaKOM T'€HETHYECKU-IeTePMHUHNPOBAHHBIM 3a00JIeBaHUN
¢ BeicokuM puckoM BCC, kak AKMII. Bo3moxHo, B Oy-
JyIleM IOHMMaHue NaTo()u3noIorHu (EHOMEHA «ropsi-
4elt ¢a3py y manuentoB ¢ AKMII pacmmput ropu3oHTE
B Tepaluu JaHHOTO 3a00JIeBaHNS.
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®OKAJIbHAS AKTUBHOCTD B TEHE3E ®WBEPUJIJIALIMHA [TPEJICEPUIA:
COBPEMEHHOE COCTOAHUE ITPOBJIEMbI
N.C.Anexkcanaposa, A.B.HanypHbix
DI'BY «llenmpanvhas KiuHuYeckas 00abHUYA ¢ NOTUKTUHUKOWY Ynpaenenusn denamu Ilpezuoenma Poccuiickoi
Deoepayuu, Mockea, yn. Mapwana Tumowienko, 0. 15.

DokanbHas akKMuGHOCMb SGAAEMCA OOHUM U3 OOMUHUPYIOWUX mpueeepos Guopurisyuu npedcepouti. Ona
BbIABIACICS KAK NPU NAPOKCUSMAILHOM, MAK U nepcucmupyroujem mevenuu apummuu. Onpeoensiice UCX00HO 6
J1€20UHbIX BEHAX, C MeYeHUeM BPEMEHU NPU YEETUYeHUU KOULEeCMEd U NPOOOIICUMENbHOCMU APUMMUYECKUX INUZ0008,
Goxanvnas axmusHocmeb 6ce 6onbLUE OOHAPYICUBAECSI 6HE TIE2OYHBIX GEH: 6 NepeoHell U 3a0Hell CIMEHKAX 18020
npeocepoust, 8 MeICnPedcepOHoll nepe2opooke, 6 KOPOHAPHOM Cunyce, 6 cesaske Mapwana u 6 npasom npedcepouu.
Juaenocmura @okarenoil akmusHocmu npedcmasisem cob6ol MmMpyonylo KIUHUYECKVIO 3a0ayy HeCMOmps Hd
sHeOpenue MAMeMamudeckux aieopummos aHaIu3a SNeKmpoepamm 6 Cesa3U ¢ ee 8PeMEHHOU U NPOCMPAHCMEEHHOU
HeCmabuIbHOCMbIO, A MAKJCe HANPAGIeHUeM 8eKMopa akmueayuu Kapmupyoujezo stekmpood. Bee smu eéonpocoi
paccmampusaiomces 8 Hacmosaujem odb3ope.
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FOCAL ACTIVITY IN ATRIAL FIBRILLATION: STATE OF THE ART
I.S.Aleksandrova, A.V.Chapurnykh
FSBI “Central Clinical Hospital with a Polyclinic” of the Administration of the President of the Russian Federation,
Moscow, 15 Marshal Timoshenko str.

Focal activity is one of the dominant triggers of atrial fibrillation. Its activity is revealed in paroxysmal as
well as in persistent patterns of arrhythmia. Starting as a trigger of atrial fibrillation in pulmonary veins, over time
with increasing of burden of atrial fibrillation, focal activity is more and more revealed out of pulmonary veins:
anterior and posterior left atrial walls, interatrial septum, coronary sinus, ligament of Marshal and right atrium.
Diagnostics of focal activity is a challenging clinical task despite implementation of mathematical algorithms of
electrogram analysis because of its spatial instability and activation direction of the mapping electrode. All these
items are discussed in the article.
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POJIL ®OKYCHOM AKTUBHOCTH B TEHE3E
®UBPUJLIISIIIAA TPEICEPIUIA

Oubpmwurius npencepanii (OII) susercs Hanbo-
Jlee 4acTo BCTpeYaeMON B KIMHUYECKOM NMPAKTHKE aphT-
MHEH 110 BceMy MHPY W MHOTO(aKTOPHBIM 3a00JIeBaHIEM
CO CIIOKHBIM TIaToreHe3oM. [lo JaHHBIM HCCIeqOBaHUS
«I'mobansHOE Opemst Ooe3HEH» y Ka)I0TO TPETHETO MPe-
CTaBUTEIS OEIIOH packl nMeeTcst puck Bo3HUKHOBeHHS DIT
Ha MPOTSHKEHUN JKU3HH, Y9TO OTPAKaeT TCHAEHINIO K 00-
IIeMy YBEIMUYECHUIO prucKka Bo3HUKHOBeHUsI DI B TeueHme
nocneanux 10 ner [1,2].

Ponp karerepHO# abmamum B CTpaTernyl KOHTPOJIS
pHUTMa Ha CErOAHSIIHUK JIHb HEBO3MOXXHO TTEPEOLCHHTb.
B cpaBuenun ¢ napoxcusmansHoit ®II, nmpu koTopoi va-
cToTa cBOOOABI OT APUTMHH TIpH |2-MecsTaHOM HaOIroze-
HUU MOCJE MPOBENEHHOU omnepauuu cocrasisieT 10 90%
10 HEKOTOPBIM JaHHBIM [3], NCXO/IBI OTIEPAIHH ITPH TTEPCH-
crupyroniei @I1 He OTINYAIOTCS TAKUMH BHICOKUMH TTOKA-
3aTessIMU, 9TO 3aKOHOMEPHO TMPHBOJUT K HEOOXOTUMOCTH
BBINOJHEHHS TOBTOPHBIX TIporenyp. [Ipomormkarommecs
WCCIIeJOBaHNS, HalIpaBJICHHbIC HA N3yUCHNE MEXaHU3MOB,
nexxanwx B ocHoBe DI, BbIBHIM MHOTOOOpasme Ipo-
ApPUTMOTEHHOTO CyOcTpaTa, HaJudue KOTOPOro He BCerna
COOTHOCHTCS C KIIMHHYECKUM T€UEHHEM apUTMHH.

G.Moe ObUT TEPBBIM, KTO MPOJEMOHCTPHUPOBAI
MHOTO(aKTOPHBIN MexaHn3M Bo3HHKHOBeHHS DII. B ero
JKCTIEpUMEHTaxX [4] Ha M30JIMPOBAHHBIX CEPANAX COOaK
@II OplTa MHIYIHPOBAHA CBEPXIACTON CTUMYISIHCH U3
YIIKa MPaBoOTO MpeACepaust BO BPEMS BaryCHON CTHMY-
JSIUKA WK BBEJCHHS aKOHWTHWHA. BBUIO TOKa3aHO, 9TO
M30JSIIMST MECTa BO3JCHCTBUS aKOHUTHHA TPUBOAMIA K
MIpeKpaleHnio apuTMun. Vicxoas n3 3Toro HaOIIOACHUS
G.Moe mnpeanonoxun MexaHuzM paszButug OII, npu
KOTOpOM MUMeHHO (hokanpHBIH odar (PO) BEI3BIBaCT ak-
THUBAIMIO TIPEACEPANii ¢ BBICOKOH YacTOTOWH MPHUBOAS K
HEOTHOPOTHOCTH BO30YKISHUS npencepanit (Guodprmis-
TOPHOMY ITPOBE/ICHUI0). B TO ke BpeMs M30JIsIus MecTa
cTuMyJisiuuM, uHayuupytomeid @I, B xome BaraabHOU
CTHMYJISIIAN HE TIPUBOANIA K KapAHOBEPCHUH, UTO B J1aJIb-
HelfIeM HaBelo ucciaenoBaTesel Ha MBICIb O CYIIeCTBO-
BaHUH NCTHHHOW (UOPIIUIATOPHON aKTHBHOCTH, TIPH KO-
Topoii nepcuctuposanue PIT camo o cebe He 3aBHCENO
ot npucyrctBust ®O. Ha sToM ocHOBaHa Teopus «MHO-
KECTBEHHBIX BOJIH», KOTOpas ObUIa pacrpocTpaHeHa BO
BTOpOH nosioBuHe 20-ro BEka.

HecmoTpst Ha cTpemuTeNbHOE pa3BUTHE pPa3IHY-
HBIX METO/IOB KapTHPOBaHUs (9H/IO0-, SMUKAPANAIBHOTO,
TTOBEPXHOCTHOTO), BOMPOC O TOM, KaKOW TOYHBIM BKJIAJ
BHOCHT KXXKIBII U3 5THX MEXaHW3MOB B PAa3BHUTHE W TEp-
CHCTHPOBaHNE apPUTMHH, JI0 CHX TIOP OCTAETCSI OTKPHITHIM.
B manHOM 0030pe paccMaTpHBAIOTCS pa3IMYHBIC METOBI
MUarHOCTUKN (okanbHOH aktuBHOCTH (DA) mpu DII, nx
pa3BUTHE HCXOIS M3 HBOJIOIHMOHHUPYIONIETO MOHUMAHHS
MEXaHU3MOB apUTMUH, d3PPEKTUBHOCTH abmarun DA, Be-
PpUUITPOBAHHON PA3TNIHBIMU METOJAMH.

®okaabHAs AKTHBHOCTH JIETOYHBIX BeH

OpHOIl M3 Ba)XKHEHIINX B MOHUMAaHWHM MEXaHH3MOB
@II crama pabora M.Haissaguerre (1998), xotopas Brep-
BbIE IIPOIEMOHCTPHPOBAJa BaKHYIO pOJIb (POKATBHBIX
TPHUITEPOB, HAXOSMIMXCS B OOJIACTH YCTHEB JIETOYHBIX
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BeH (JIB). Torna 6610 nokasano, uto 94% skronuyeckon
AKTUBHOCTH NpH MapokcuszMmanbHoi DI moxann3oBaHO B
yerbsix JIB. Dnexrpoduznonornuecku aktuBHOCTH JIB pe-
THCTPHUPOBAJIACh KaK «CIMalK» Ha KapTUPYIOIIEM KaTeTepe,
onepekaromuil P-BoJHy 3KTONMYECKOro KOMIJIEKca Ha
AIIEKTPOKApANOTpaMME M PETHCTPUPYIOLIUNCS Haubosee
pano B riryoune JIB. {nst uaaykiun @I1 6put0 nocrarod-
HO KaK OJTHOTO UMIYJNbCA, TaK U MAYKK MOCIIeI0BATEIbHBIX
umnynbcoB. s @A JIB ObL1 XapakTepeH HeperyJspHbIi
kot taxukapaun (ot 110 qo 270 mc) [5].

IlepBoHa4anbHO, UMEHHO SKTONUYECKOM aKTUBHO-
ctu JIB otnaBanack TOMHHHpYIOIIEE 3HAYEHUE, YTO TMOJI-
TBEPKAAJIOCHh BBICOKOM 4acTOTOM MpeKpalleHusl apuTMUU
npu QoxanbHOM abmannu. OHAKO BCKOPE CTANI0 OYECBHII-
HO, YTO PELUIUBBI apUTMHH CBs3aHbl ¢ DA BO3HUKaOLIEH
U B JPYI'UX y4acTKax, OTIMYHBIX OT MEPBHYHOTO MecTa
nokanm3anuu Qokyca, JIB, BciencTeue uero GpokanbHyIO
abmanuro BeiTecHIIa n3oisiiust JIB [6]. Kak wacto onuchl-
BaeTcs B IUTeparype, usomnsuus JIB sBiaseTcs «kpaeyroib-
HbIM KaMmHem» JieueHust OI1 u pexomengoBaHa BceM Ma-
IIUEHTaM, YTO OTPaXKEHO, B COBPEMEHHBIX PEKOMEHALIUAX
EBpomneiickoro odmiecTBa kapanoioros (kiace I, ypoBeHb
nokazatesnbHocTu A) [7].

OcHOBHBIE MEXaHU3MbI apuUTMOTeHHOCTH JIB BKIIIO-
YaloT B €05l TPUITEPHYIO aKTHBHOCTD U MOBBIILICHUE aBTO-
Maru3Ma, oopazoBanue re-entry. Ix ¢popmupoBanuto cro-
COOCTBYET psii OHTOTCHETHYECKHUX, MOP(OIOTHUECKUX U
MOJIEKYJISIPHBIX 0cOOeHHOCTEH. Bo-niepBBIX, BOJIOKHA MHO-
kapa siesoro npencepaus (JIIT) pacpoctpansitores 3a ero
NIPE/IeNIbl U «OKYTBIBAIOT» JICTOYHBIE BEHBI B MX IPOKCH-
MaJIbHOM OTJIeNe, 00pasys «My(QTb». Bo-BTOpEIX, B X0/1€
SMOPHUOHAILHOTO PA3BUTHS JIOKATN3AIMs KIETOK-IIPeLe-
CTBEHHUKOB MPOBOJIAIICH CUCTEMBI CEp/lla ONMpeaenseTcs
MIPOLIECCOM CBOpAYMBaHMSI NIEPBUYHOMN CeplieuHOil TpyOKn
sMOpHoHa. BeposiTHO, NMEHHO 3TUM ITPOLIECCOM 00YCIIOB-
JICHO TO, YTO MO JIaHHBIM 3JIEKTPOHHONH MUKPOCKONHHU B
JIB obHapyxwuBaroTcsi P-KieTKH, MOZOOHBIC KapaIuOMHO-
uram cunoarpuansHoro ysna (NLPC, nodal-like P-cells),
a TaKXKe KJIETKH, 0J00HbIE KJIETKaM BOJIOKOH [lypkuHbe y
nauenToB ¢ I B anamuese [8]. Takke ObLT ObLIH Haiiie-
Hbl ki1eTku Kaxans (interstitial Cajal cells), kotopbie nme-
I0T CHIOCOOHOCTD K CIIOHTAaHHOMW JIETIOJISIPU3AIMU U BEIYT
cebs kak Bonutenu putMa [9]. Brocnencteun kietku Ka-
xaJsi ObUTH OOHApPYKEHBI U B MHOKape npencepauii [10],
YTO HABOJUT HA MBICIb 00 MX Y4aCTHU B apUTMOTECHE3¢ HEe
TOJILKO €O CTOpOHBI JIB.

B ocHoBe paznnunii B 3MeKTPOPUIHOIOTHA MEXKIY
KapZAMOMHUOIUTAaMHU TIpeacepaui u «mypt» JIB nexur co-
OTHOIIICHUE HMOHHBIX TOKOB. COITIaCHO JTaHHBIM, MOJTyUYeH-
HBIM METOJIOM (DPUKCAllMK MOTECHIMAJIOB, /Ul KapIHOMHO-
nuToB JIB, MposBISIONINX CHOHTAaHHYIO IEKTPUUYECKYIO
AKTUBHOCTb, XapaKTepHa MEHbIIAs IJIOTHOCTh Kallue-
BBIX KaHalloB BHyTpeHHero Bwpsimienusi (IK1), kana-
JIOB TPaH3MTOPHOTO BBIXOSIIEro KanueBoro toka (Ito) n
KanbIeBblx kaHanoB L-tuma (ICal), B To Bpemst Kak TOK
yepe3 KaHaibl 3ajepkanHoro Beimpsimienust (IKs u 1Kr)
Obw1 OoubIne [11, 12]. B HUX Takke perucTpUpoOBaICs TOK,
HarOMHUHAIOMINI HATPUEBBIH TOK, aKTHMBUPYEMBIIl THIIEp-
noJsipusaiueit, win «funny»-tok [11], KoTopslii sBIsCTCS
TOKOM (ha3bl MEAJICHHON TMACTOINYECKOM AN prU3aiin
nercMelKepHON KIETKH B MUOKAp/Ie Mpe/IcCepIni.
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CrioHTaHHasi SKTONUYeckas akTUBHOCTH JIB Taxoke
MOJYJIUPYETCS BHYTPUKJIETOYHOIN KOHIIGHTpalueil MOHOB
kanbuus [13]. bonee Toro, kKapIMOMHOIUTHI, BXOJSIINE B
cocraB Myt JIB, obnamaror xapakTepHbIMH OCOOCHHO-
CTAMU: O0JIee KOPOTKOI AT TEILHOCTHIO TIOTEHIIHANA JIeH-
CTBHSI M MEHBILIEH CKOpOCThIO Hapactauus ¢asbl 0, KoTo-
pble COCOOCTBYIOT (POPMHUPOBAHHIO MUKpO re-entry [12].
DTOMY TaKke CoCcoOCTBYIOT TaKHe CTPYKTypHBIE 0COOCH-
Hoctu MydT JIB, Kak npoonbHas IMCCOnManus U pe3Koe
HM3MEHEHHE OpPHEHTAIlMM BOJIOKOH KapAMOMUOLUTOB [14,
15]. C moMoIibio SMuKapAuagbHOTO BRICOKOIIJIOTHOTO Kap-
TUpoBaHMs B MydTax JIB ymamoch mponeMoHCTpUpOBATh
HaJIM4Ue JEKPEMEHTOro IMPOBEACHUS, (yHKIMOHAIBHBIX
0JI0KOB M poTanMoHHOH akTuBanmu [16]. BepostHo, mpe-
o0JiajlaHye TOro WM MHOTO MEXaHHW3Ma (aHOMaJIbHOTO aB-
TOMAaTH3Ma WIIH re-entry), ornpeessieT KIMHHUECKOe Teue-
nue OII [17].

C momeHTta onmcanusi GoxycHoil akruBHocTH JIB
U TMPEUIOKCHHS B KaueCTBE I(PPEKTUBHOTO METOAA Jie-
yeruss OI1 monuow wm3omsiuu JIB, kareTepHast abmariust
IpeTepreBana MmyTh OT IKCIEPUMEHTAIBHON MPOLELYPHI,
BBITMOJIHAEMON B PEIKUX ClydasiX, 0 PaclpoCTPaHEHHO-
IO Y BBICOKOTEXHOJIOTHYHOTO MHTEPBEHLIMOHHOTO METOa
MIPEJOTBPALICHUS PeUUIUBOB apuT™Muu. OHAKO AMArHo-
cTuka camoii DA Tak U ocranack HauboJee TUCKYTa0CIb-
HOW 00JIACThIO M3y4UeHUs reHesa u JieueHus OI1.

B oriuune ot mapokcusmanbsHOM PII, pesyabraTs
abmanuu nipu nepcuctupyromeid PI1 okazanauce He CTONB
obHanexwuBarorumu [18]. Haubonee BeposTHBIM 00BsiC-
HEHHEM, CUUTAETCS COCYILECTBOBAHHUE JIOKAJIBHBIX OUaroB
(poxambHBIX MM MHKPO re-entry, KOTOpble TPaJUIIMOHHO
pa3Aemsun B IMUTEpaType) B MHOKap/e MpeacepaAnii, MaKpo
re-entry TaxuKapAni U paHee YIOMSHYTBIX «MHOKECTBEH-
HBIX BOJIH», CHOCOOCTBYIOIIMX HepcuctupoBaHuio DII
[19-21]. B Teyenune npomeammx aByxX JeCSTUIECTHH, ObLTO
MIPE/TIOKEHO MHOXKECTBO CTpaTeruii cyoCcTpaTHOW MOJU-
¢uxanuu ipu OI1: oT MTMHEHHBIX BO3ACUCTBHH 10 abianun
POTOPOB, KOMIUIEKCHBIX (DPaKIIMOHUPOBAHHBIX SH/IOTPAMM
(CFAE), ranmmoHapHbIX CIUIETCHUI M aaliuu 30H HU3-
KOBOJIFTQ)KHOW aKTUBHOCTH, TOKa3aBIIUMHU pa3IUdHbIE
pe3yNbTaThl.

®okaabHas AKTHBHOCTH BHE JIETOYHBIX BEH

®A Bue JIB 0003HA4alOT IKTONMUYECKYIO AKTHB-
HOCTb, JIOKIM3YIOIIYIOCS B AHATOMHUYECKUX O0JacTsIX
npenacepauii, onmyHbix ot JIB. @A BHe JIB Haumbomee
yacto oOHapyuBaeTcs B oOmactu 3amHel creHku (3C)
JIT1, xoponapuoro cunyca (KC), cszku Mapranna (CM),
BepxHed moioil Bensl (BIIB), morpanuyHoro rpeOHs
(crista terminalis), MeXIpeacepaHON EPETOPOIKH, YIIKa
JITT (VJIIT). JlaHHBIC aHATOMUYECKHE CTPYKTYPbI COAEPIKAT
KapMOMHUOLUTHI, COXPaHHUBIINE CIIOCOOHOCTh K CIIOHTaH-
HOW JIeNOJISIpHU3allii WM SIBJSIFOLIMECs: cyOCTpaTtoM Juis
BO3HHMKHOBEHHSI MUKpPO re-entry, Oyiarojapst moBbIIICHHON
¢dyHKIMU TpoBoanMOcTH [22,23].

C Touku 3penus ekrpodusuonorun 3CJIII sBisiet-
csl pesyasraToM BHeApeHus 31eMmeHToB JIB B JIII B xoze
sMOpHoreHes3a 1, COOTBETCTBEHHO, MOXKET COZIEpXkKaTh 00-
nmactu DA [24]. [ToMuMO ONMUCAaHHBIX BBILIE AEKTPODU-
3uonoruueckux coicts, mis 3CJIII xapakrepHa rerepo-
TEeHHOCTb OPUEHTAIMH BOJIOKOH KapIHOMUOLUTOB: HAPsILy
¢ mpeoOnajaromieil opreHTanuen (c3aau-Kiepenu), Xou
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BOJIOKOH B oOiactu antpyma JIB nmeer LMpKyIspHBINA
XOJT ¥ BOJTHOOOpa3HbIi B o0mactu creika ¢ JIB [25].Takxke
Juist 3CJII rucTosoruuecky XapakTepHa BbICOKasl CTETIEHb
(GrOpPO3HBIX M3MEHEHHH, YTO Ipenpacronaraet Kk Gopmu-
POBaHUIO TPUITEPOB BCIIEACTBUE MOJIEKYJISPHBIX B3aUMO-
neiictBust puOpoOIacTOB ¢ KapauoMuIuTamu [26], a Tak-
JK€ MHOYKECTBEHHBIX yYaCTKOB OJTHOHAITPABICHHOTO OJI0Ka
MIPOBE/ICHMUSL.

3a mocieaHue TOAbl, MPOBEAEH Psii UCCIEA0BaHUM,
JeMoHcTpupytonux, uro uzonsauusa 3CJIIII, ynyumaer uc-
XOZIbl PaAMOYAaCTOTHOW abialuK y MalueHToB, KaK C 1ep-
cucTupylouieu, Tak u ¢ napoxcuzmanbuon @I1 [27-32]. K
COXAJICHUIO, JJAJIEKO HE BCErJa yJaaeTcs COo3JaTh Hermpe-
PBIBHBIC JIMHUU TPaHCMYPAJIBLHOTO MOBPEKACHHS 3aHEN
CTCHKH - box lesion - 4TO BIUSCT HA KOJUYECTBO PEIH-
JIUBOB T1OCJIE€ M30JILUM 3aJHEH CTEHKH B JOJITOCPOYHOM
niepuoze [33-35]

VYo JIIT siBnsercs npousBogHbIM nepBuuHoro JIIT
sMOpHroHa, KoTopoe Gopmupyercs u3 nepBuuHbIX JIB 1 nx
BeTBel. M3BecTHO, 4TO B Ipoliecce AMOpHoreHes3a Bo Bpe-
Ml BKJIIOUCHUS [VIaJIKOMBINICUHBIX KieToK JIB B Muokapn
JITI, BKJam COCYIMCTOTO KOMIIOHCHTa B (DOPMHPOBAHUC
ymka JIIT yBennuuBaercsi, a KOMIOHEHT BEHO3HOTO CHUHY-
ca OrpaHMYMBaeTCsl HEOOJBIION 00IaCThIO, OKPYIKAFOLICH
Bxon B YJIII [36] DMOpHOIOTHYECKOE MPOUCXOKICHHEC
yuika JIIT nokassiBaet, uto YJIIT MoXkeT OBITH TaKHM KE
noteHnuanbHbIM Tpurrepom @I1, kak u JIB.

Vuiko JIIT MOeT SBASTHCS UCTOUHUKOM JIOKATHM30-
BaHHOTO Tre-entry, MMEIOIEero HeHTpu(yraJbHOe pachpo-
cTpaHeHue (GpoHTa BO30YkK/IEHHS, 0OCOOCHHO Y NAallMeHTOB
¢ nurensHo nepeuctupytomieit GIT [37]. B uccnenoanuun
L.Di Biase ¢ coasr. (2010) 27% TpurrepHoil akTHUBHOCTH
ucxoauio u3 ymka JIII, u B 8,7% - nanHas anatomuuec-
Kasi CTpyKTypa sIBJISIach CMHCTBEHHBIM Tpurrepom OII.
B Tedyenue mocienyromero HaOMIOIEHUS JUTUTEIBHOCTHIO
1 ron peunausel @II orcyTcTBOBaNM y 68% MalMeHTOB B
rpymre gpokanapHoit abnarwu YJIII, y 74% - B rpymme uzo-
nsiiu YJIII, B TO BpeMsi Kak B TPYIIIE, B KOTOPOU a0na-
uust oyaroB YJIIT ve nmpoBoaunacek, CP coxpansuics nuib
y 25% (p<0,001) [38]. B OTKpBITOM paHIOMU3HPOBAHHOM
uccnenoBanuu BELIEF sMnupuyeckast anexTpudeckas
nzossiumst YJIIT yBenmuuBana cBoOOy OT apUTMHUH B TeUe-
HUH JUTUTEJILHOTO HAOJIO/ICHNS Y TTALMEHTOB C JTUTEIBEHO
nepcuctupyromeidr ®OII: peunaussl oTcyTcTBOBAIM Yy 48
(56%) manueHTOR B TPYIIIE PACHIMPCHHON a0alluy U U30-
msimmu YJIIT u y 25 (28%) B rpynme 6e3 mzonsiun YJIIT
[39]. Dnekrpuueckas uzomsuus ymka JIIT cnocoOcTByer
CHIDKEHHIO YaCTOTHI PEIUIUBOB Y MAlUEHTOB C HEMapoK-
cusmanbHoi @I1, 6e3 yBenuueHus: pucka TpoM003MO0ITH-
YecKkux coonITuit [40].

Yacroit noxanuzamnueir ouaroB ®A sBmserca KC
[41-43]. BriepBbie ObLIO MOKa3aHO, U4TO y 66% MalUeHTOB
OII Gosblie HE MHYLUPOBAIACH MOCIE MIEKTPUUECKOTO
pazoomenust KC u JIIT [41]. KoponapHblii cuHyc OKyTaH
MBIIICYHBIMH BOJIOKHAMH Pa3JIMYHOMN TOJIIMHBI M OPUECHTA-
LI1H, COCMHSIOIINMH STUKAPIUAIbHO JaHHYIO CTPYKTYPY
¢ npaBeIM (Ha ypoBHe ycTbst KC) u neBbIM nIpeacepaueM
(Ha yporHe cpemueir mopiu KC). [ToMuMO CHIOHTaHHOM
JNEKTPUYECKON AaKTUBHOCTU SMHMKAPAUAIbHBIE BOJIOKHA
KapIMOMHUOITUTOB, oKpyxarone KC, obnamaroT mMeicH-
HBIM HEJICKPEMEHTHBIM TPOBEICHHEM, KOTOPOE IIOTEH-
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[HAJIBHO MOXKET CHOCOOCTBOBaTh (POPMUPOBAHHIO OJI0-
ka mposegieHust u re-entry [44]. Mzomstnus KC sBnsercs
MIPEANIOYTUTEIBHON CTpaTeriel, Tak Kak CII0COOCTBYET
SNIUMHHALIMK HE TOJBKO CYNIECTBYIOIIMX, HO W IIOTEH-
nuanbHbIX Tpurrepos ®II u accounupoBaHa ¢ JIydIIUMH
pe3ynbraramu abnanuu [45]. Haubonee a3 pekTHBHO 130-
msmmst KC octuraercst npu abnanuy 9HI0KapIUaibHON
(w3 HwkHe-narepaibHoi wactu JIIT) u snukapananbHON
MOPIUH COCYJa 10 MCUE3HOBEHUsI MOTEHIUANIOB, TaK KaK
accolMUpoBaHa ¢ Oosee OIaronpUsTHBIME UCXOJaMH OTe-
pauuu [46].

Cpsizka Maprania npencrasiser co0oi pyauMeH-
TapHYIO CKJIaJIKy, 00pa30BaBUIyIOCS B pe3yJbTare 00auTe-
paiuu JeBoi mepenHell kapAuanbHOM BEHBI, Yyepe3 KOTO-
PYIO B X0JIe BHYTPUYTPOOHOTO pa3BUTHUS 00ECIICUMBACTCS
OTTOK BEHO3HOW KPOBH B IIpaBoe Mpejcepaue yepe3 00ib-
LIYI0 KapUaJIbHYI0 BEHy U KOPOHApHBIN CUHYC. Y B3poOC-
ne1x CM copeprkuT nopiuio BeHsl Mapiasia, MHOKapaAu-
anpHyto Mydry (the Marshall bundle), Bonokna Muokapaa,
CBsI3bIBatOIME €€ ¢ MblednbiMu nementamu KC, JIB u
caMHM MHUOKAp/IOM IpEJCEepAUl, a TaKKe 2JIEMEHTHI aBTO-
HOMHOI HEPBHOW CHCTEMBbI (CHMITATUYECKUE W MapacuM-
naruyeckue ranminn) [47]. Takum 00pa3om, OHA SIBIISICTCSI
CBSI3YIOIIIUM 3JIEMEHTOM (CBOCOOpa3HbIM IryHTOM) ¢ JIB,
KOTOpBIE, KaK YKa3blBaJIOCH BBIIIE, CIY)KaT HCTOYHUKAMHU
@A. Cpsa3ka Mapania ONUCHIBAETCSl B Ka4eCTBE CaMO-
CTOATENILHOTO HMCTOYHHMKA TPUITEPHOM aKTUBHOCTU JUIS
apUTMUI C Pa3IMYHBIMU MEXaHU3MaMH CpPEIH TalleHTOB
¢ OII [48]. Taxxe CynIeCTBYIOT JaHHbIE, YTO MPUUMHON
30,2% neBompencepaAHbIX TaXUAPUTMUM, BO3HHKAIOIIMX
nocie paauodactorHoit abnanuu @I, snsiercs CM [49].

Mpuokapa mpaBoro mpeacepausi pacnpoCTpaHsSeTCs
Ha BIIB nono6no JIB, «o0pasys» My(Thl, B 001aCTH KO-
TOPBIX KapJIUOMHOLMTHI TaKXke 00NaIaloT aHOMaJlbHBIM
aBromaru3smMoM [50]. ImaBeHCTByIOIIYIO pOib «My(pT» B
aputmoreneze BIIB mnoareep:xnator nanHbele, yro DA
BIIB mnposiBisieTcss y TalMEHTOB ¢ 0Oosiee IHHHBIMU
«My(hTamn» (pacrpocTpaHsIOMUMHUCS Ha JUIMHY 10 30 MM
OT YCThsI BEHBI) M OOJIee aMIUIUTYHBIMHU 3JIEKTpOTrpaMma-
MH, pErHCTpUpyeMbIMH B 3T0M obmactu (>1,0 MB) [51]. B
0OJILILIOM UCCIEIOBAHNH, BKIIFOUUBILIEM B ce0s 1425 maiu-
EHTOB M HccienoBaBiieM aputmoreHHocTh BIIB, y 5,2%
MAIMEHTOB BeHa OblIa OmnpesiesieHa B Ka4eCTBE HCTOUHHKA
DIl ny 78,4% n3 HUX ABNATIACH HETTOCPEACTBEHHBIM TPUT-
repomM apuTMuu. HeoObIYHBIM BBIBOJIOM M3 PE3YJBTaTOB
siBIiIcst TOT (bakt, uto BIIB MoxeT ObITh KaKk MHUIMATO-
pom aputmuu (ipu PI1 B camoii BeHe perucTpupoBaiach
Oosiee IPOIOIDKUTENbHAS JUTMHA LIUKIJIA TaXUKap/AnH), TaK
U CTPYKTypo, momaepxuBatomieit ee (B 32,4% cnyuaen
KOHBEPCHS B TpENEeTaHue Mpencepauil, mpeacepIHyo Ta-
xukapauto nocie usonsiuu BIIB) [52]. M3omsuus BIIB
SIBJISIETCSl 0OOCHOBAHHOM cTpaTerueil npu BepupHUKaLIH
TPUITEPHOM aKTUBHOCTHU B 3TOM obOmactu [53]-[58]. OnHa-
ko apuTMoreHHocTh BIIB penko moarepskaaercs y mamu-
€HTOB C JJIMTeNbHO nepcuctupytomieit GIT [59].

Jomnst ouaros BHe JIB BapbupyeT OT uccieqoBaHus K
uccnenosanuto. Tak, B uccinenosannu P.Santageli ¢ coasr.
(2016), Brmounsiiem 2168 namuenros, ©O BHe JIB, npo-
BOLIMPYEMbIE TIPOrPaMMON CTUMYIISIIIEH WITH U30IpoTepe-
HOJIOM, BBISBISUTUCH JiUIb B 11%. UHTEpecHbIM sBIIsieTCS
TOT (haKT, YTO pa3IUUUil B 3aBUCHMOCTH OT TCUCHHSI apUT-
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MUH BBISIBIICHO He 0b110 [60]. Takum 00pa3om, pe3ynbTarsl
HCCIIeIOBaHUS TOAePKUBAIOT H3onanuio JIB B kauecTse
OCHOBHOMW CTpaTeruy JIeYEHHs HE TOJILKO JUISi ApOKCH3-
MaJbHOM, HO U Ui nepcuctupytomeit OI1.

B nccnenoBanuy, rie BHISIBICHHE TPUTTEPOB IPOBO-
LIMPOBAJIOCH BBEACHHEM BBICOKHX J103 H30IPOTEPEHOIa (OT
2 1o 20 Mr/muH), OBUIO MTOKAa3aHO, YTO MEPCUCTHPYIOIIAS
@II ropaszzo yaie accoMMpPOBaNIaCh ¢ HAIUYUEM 2 U 00-
nee ouaroB PA, yem mapokcusmanbHas. Bepudukanms y
MalyMeHTa MHOKECTBEHHBIX 04aroB (DOKYCHOW aKTUBHOCTH
Obuta HE3aBUCHMBIM (DAKTOPOM, CHOCOOCTBYIOMIUM TIEp-
cucTupoBaHuio aput™Muu. [Ipu aTom, B rpynie nanueHToB
¢ nepcuctupytoineit GOI1 qnmurensHOCTHIO 10 12 MecseB
BBIABJISIIOCH Oonbiiee konnyectBo @O, yeM B rpynre na-
IUCHTOB C JUIUTCIIHOCTHIO apUTMUU OoJjbiie roxa [61].
Takum oOpazom, MHOXecTBeHHBIE ouarn DA Hanbosee Be-
POSITHO BHOCSIT BKJIaJl UMEHHO B Pa3BUTHE TIEPCUCTHUPYIO-
et ®OI1, u 061agar0T HEe TaKUM OOJIBIIMM BIIMSIHHEM Ha
ee Mojiep KaHue.

B 0 xe Bpems y Y.Hung c coasr. (2017) Gonbuice
KOJIMYECTBO o4aroB BHe JIB BBISBIECHO y MallMEHTOB HMEH-
HO ¢ anuTenbHo nepeuctupyromeid OII. bonpmmit 06bem
JIIT u BBIsSIBIIEHUE TpHUTrTEpOB BHE JIB ObLIN HE3aBUCUMBIMU
MIPEIMKTOPAaMH PELUIMBOB TIOCJIE PaJMOYacTOTHON abia-
MK oyara npu JJIUTeNbHO nepcuctupytomeit OI1 [62].
I[To Mepe nporpeccupoBanust 3a00JICBaHUS yBEIUYHBACTCS
CJIOXHOCTB OPTraHM3aIMH JOKaIBHBIX ApaiiBepoB P11, mpo-
SIBJISIIONIAsICSL yBeNmueHneM obduiero uuciaa @O u ouaros
MHKpO Tre-entry, uxX CTaOMJIbHOCTH B T€YEHHE HECKOJIBKUX
KapAHMOLMKIIOB. BeposTHOCTH BOCCTaHOBIICHHSI CHHYCHOTO
pHUTMa NpH UX abNaUy ITPU TOM NTPOTPECCUBHO CHUKALCT-
¢ Ipu JuMTensHo-nepcuctupytomeit OI1 [63].

METO/JIbI JUATHOCTUKHU ® OKAJIbHOMN
AKTHUBHOCTH

Bepudukanus mokanbHBIX apaiiBepoB mpu @O sB-
JIIETCS. HETPUBHAJIBHON 3ajayeil B KIMHUYECKOM Mpak-
THKE B CBSI3UM C OTCYTCTBHEM HPU3HAKOB IPEICEPIHBIX
SNEKTPOTPaMM, SIBISIOIIMXCST TTATOTHOMOHHYHBIMA  JUIS
DA, IPOCTPAaHCTBEHHOW W BPEMEHHOI HECTaOMIEHOCTEIO
JipaiiBepoB, HEJOCTATOUYHBIM Pa3pELIEHNEM METOIUK U NH-
CTPYMEHTOB KapTupoBaHus. Eme Ooplne 3amada yciox-
HSETCSl NPH KapTUPOBAHUM (POKYCHOH aKTHBHOCTH IIPH
nepcuctupytomend I, Tpedyromeil ananm3a THIIA aKTH-
BallUM M PACNpPOCTPAHEHUs BO30YXKICHHMS, TIIATEIHLHOTO
BBIOOpa pe)epeHTHOTO 3JIEKTPO/A, JIUTEILHOTO HAXOXK-
JICHUS KaTeTepa Ha OAHON TOYKE NPH HHTEPMUTTHPYOLIEH
aktuBHOCcTH PO, MHOTAA JNOMONHSS HMCCIIENOBAHHE 3H-
TPEHHMEHT KapTHPOBAaHHUEM JUIsl BEpUPHUKALIMN KPUTHUIEC-
KOTO FICTMYCa JIOKAJIM30BAHHOTO re-entry [64].

AHaJIN3 THNIA AKTHBALUHU U PACIPOCTPAHEHHUSI

BO30YK/IeHHA

B wuccnenosanuu Y.Takahashi ¢ coasrt. (2006), rme
OBLT HCIIONB30BaH 20-TIOMFOCHBIA THATHOCTUIECKIH KaTe-
TEP C MSATHIO Jy4aMH JJIsl MYJIBTUIEKTPOJHOTO KapTHUpO-
BaHMs, KpUTEpueM nuarHocTukn PA sBisics neHTpudy-
TaJbHBIA THUI aKTHBAIMH, IPH KOTOPOM PaHHSS aKTHBALMS
PErHCTPUpPOBATIACH HA IPOKCHMAIIBHBIX JJIEKTPOAAX, 3aTEM
BO30Y)KJCHHE DPACIPOCTPAHSIIOCh HA JHCTAJIBHBIE 3JICK-
TPOJIbI OJHOBPEMEHHO IO BCEM IIITH JiydaMm. Takum 00-
pasoM, @A ObT ompenerneH o4ar ¢ HEHTPUPYTaTHHOMN
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aKTHBAIlMEll ydyacTka MHOKapja B TEYCHHE Tpex u Ooiee
MOCJIC/IOBATEIIBHBIX KapIUOIUKIOB [65]. ABTOpamu ObLIO
MIPOJIEMOHCTPUPOBAHO, YTO y OOJBIIMHCTBA MAI[EHTOB C
@A BoCCTaHOBIICHHE CHHYCOBOTO PUTMa OBLIO MOJYYEHO
py abianuu B MecTax, OTIMYHBIX OT Jokanuzanun PO.
Tem He MeHee y 2 u3 12 manueHTOB /I HEBO3MOXKHOCTH
PEMHAYKIIMU apuTMUU TpeOoBanach abianus MMEHHO B
Mecte BepudunupoBannoir MA. Pesynbrarel nccienona-
HUSI HABOJAT HA MBICIB O TOM, 4To nonobusie @O moryT
OBITh KaK BTOPUYHBIMH 10 OTHOIIEHHIO K OCHOBHBIM JIpaii-
BEepaM apUTMUH, TaK U MPOBOLUPOBATH APUTMHIO B P
CIIy4aeB.

CTOUT OTMETHTB, YTO HE BCE PabOTHI MOAICPKUBAIOT
LEHTPOOEKHOE PACIPOCTPaHEHNUE HMMITYJIbCa B KauecTBE
ocHoBHOro Mapkepa MA. Tak o TaHHBIM OJTHOTO HEWHBA-
3UBHOTO MYJIBTURIEKTPOAHOTO KapTUpOBaHus [66], mpose-
neHHoro y 103 manueHToB, Ipu KOTOPOM OBLIO BBISBIEHO
4720 noxanpHBIX o4aroB, u3 Hux: 80,5% o4aroB MHKpO
re-entry u 19,5% o4aroB ¢ IeHTPOOEKHBIM PaCIPOCTpaHe-
HUEM UMIYJIbca. BOJIBITMHCTBO ATHX 04aroB BepupUInupo-
Banuch B JIII. Ouarm mMukpo re-entry obmananu Oombiieid
CTaOMIIBHOCTBIO (aKTUBALIUSI HOCHJIA ITOBTOPSIOIINICS Xa-
paKxTep), 4eM O4aru ¢ ICTUHHO (hOKAIBHBIM THIIOM aKTHBa-
nuu. KonmndecTBo 04aroB yBeIN4HUBAlIOCh C YBEINYEHUEM
JqumtenbHocTH nepcuctupoBanus OI1 [66]. Takum obpa-
30M IO pe3yabTaTaM Ucciel0BaHus nepcuctupyromas OI1
B PaHHME CPOKHU MOJACPKUBAeTCs MpenmyInectseHHo PO,
HMMEIOIIMMHU B OCHOBE MEXaHNU3M MHKPO re-entry.

WuTepecHOl HaXOAKOM AaHHOTO UCCIIEAOBaHMS CTa-
Jla aHaTOMHUYecKasi OJM30CTh MHUKPO Tre-entry M O4aroB ¢
LHeHTpU(DYTaabHBIM TUIIOM aKTHBAIMH, KOTOPAsl HATaJIKH-
BaeT Ha MBICJIb 00 OOIIHOCTH TKAHEBBIX MAaTOJIOTHYECKUX
MIPOLIECCOB, TPOBOLMUPYIOIIUX MOSBICHUE JIOKAJIBHBIX
npaiiBepoB ®DIT wmn 06 nx dyHkHoHaIbHON CcBs3H: DA
MOPOXKIAET MUKPO re-entry BCJIEACTBUE YIBTPACTPYKTYp-
HBIX U3MEHEHUH TKaHU NpeAcep]uil, 4To, MO-BUIUMOMY,
SIBJISIETCS] HE PEAKOCTBIO, YUUTHIBASI TO, YTO OOJIBIIMHCTBO
nanuenTos ¢ OIT cTpanaloT cTpyKTypHBIM 3a00eBaHIEM
Ceplla ¥ UMEIOT aTPUOMATHIO.

AHaJH3 MOHOIIOJISIPHBIX JHAOTPAMM

OueBUIHO, YTO HEHTPOOEKHAs aKTHBALMS SIBIIS-
eTcsl He eAMHCTBeHHbIM mposiBieHneM PA. C nensio
MPOBEPKM TUIMOTE3bl SBISIETCA JIM MEPCUCTUPYIOIIas U
JunTtensHo-nepcuctupytomas @I cnencTBueM akTHUBHO-
CTH OJHOTO WM Oonee ovaros, B padore S.Lee c coaBrt.
(2015) B x0ne OTKPHITOM ONEpanyy Ha Cepile MPOBOIH-
JIOCh OJTHOBPEMEHHOE BBICOKOIUIOTHOE SMHUKapAUaIbHOE
KapTupoBaHue NBYX npeacepauit [64]. Coop mpeacepa-
HBIX AJIEKTPOTrPaMM U MOCTPOEHHUE aKTHBAIMOHHBIX KapT
OCYILECTBIAINCH ¢ nmoMolsio 510-512 snukapanaabHbIX
2NIEeKTpo1oB B TedeHue 1-5 MunyT. Ouarom ®PA B uccre-
JIOBaHWHU CUUTAJIOCh MECTO Hanbojee paHHEH aKTUBALUH,
KOTOPOMY COOTBETCTByeT QS BOIHA Ha MOHOMOJSPHOI
ANIEKTPOrpaMMe U OT KOTOPOTO PacripocTpaHsieTcst GpoHT
BO30YKCHUA [67].

Y 11 w3 12 mnanueHtoB ObUIM BepH(UIMPOBAHBI
MHOXeCTBeHHbIe odardn DA ¢ pa3nuuHON JIMHON HMKIIA
(175418 Mc), KoTOpBIC UMENH KaK yCTONYMBBIN, TaK U TIpe-
XOJSIIUI XapakTep, IpU 3TOM MOCIETHUH BapHaHT BBISAB-
nsics vaiie. Taxoke y Becex MalMeHTOB JUarHOCTUPOBAINCh
MecTa IpophIBa BO30YXKICHNUS, XapaKTePU3YIOIHeCs: HaJlU-
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YMeM T WK R-BOJHBI HA MOHOMOJISIPHOM 3JIEKTPOrpaMme,
TIPY 9TOM OHH He OBUTH yCTOHYMBEI BO BpeMeHu. [ToBTopsiro-
mascs aktuBanus B Buae QS BoyHb y 5 U3 12 manueHTos
MOpOYK/IaJia TIOCIIEIOBATEIbHOCTh aKTHBAIMH, TOJ00HYIO
re-entry (Korja HOCIIEIOBATEILHOCTh BO30YXK/ICHHS NPH-
oOpeTasa 3aKpy4YHBarOLIUICS XapakTep B pe3yJbTare CToj-
KHOBEHHMSI ¢ (DYHKIIMOHAJIBHBIM OJIOKOM WJIM JIMHUEH), TTpH
3TOM Makpo re-entry, T.e. BO30YKICHUs, OXBaThIBAIOIETO
BCIO KaMmepy cep/la, He ObUIO 3aperiCTPUPOBAHO HH Y
onHoro manueHra [64]. TakuM 00pa3oM, BBICOKOIUIOTHOE
KapTHPOBAaHHE ITO3BOJIMIIO OMPEJEIUTh IPEAronaracMble
aneKkTpodunonornueckue xapakrepuctuku PA: Hammune
QS-BOJIHBI ¥ IEHTPOOEKHBIN TUIT aKTHBALIUH.

XaoTHYEeCKUH XapakTep aKTHBAILMU IPU MEPCHCTH-
pytomeit ®I1 Becerna sBisIICS NPENSITCTBUEM JUTSI KAPTUPO-
BaHMsl o4aroB GA ¢ TIOMOIIBIO CTaHAaPTHBIX TEXHOJIOTHIA
(TakMX KaKk aKTHBAllMOHHOE KapTHPOBaHHUE). AHAIHU3 00JIb-
IIOT0 MacCHBa JIAaHHBIX, CBSI3aHHBIN C MX BepH(UKALNEH,
MOXKET OBITh TPYJI0EMKOH U JUTUTEIBEHOH 3a1aueii BO BpeMst
olepalyy, a MoJyuYeHHbIC PE3YJIbTaThl - CyObEeKTHBHBIMH.
VIMEHHO 1MO3TOMY HCHOJIb30BaHHE KOMITBIOTEPHBIX aJIro-
PUTMOB B COYETAHMU C AaHAJIM30M DHAOTPAMM B Pasind-
HBIX MCCIICZIOBAHUSIX B TIOCJIEIHEES BPEMSI MOXKHO CUMTATh
TIOJIOKUTEJILHOM TEHICHIIUEH 3TOr0 HaIPaBJICHHS.

AJNTOPUTM  3JIEKTPOPHU3NOIOTUIECKOr0 KapTHPOBa-
Hust @A Obut mpemioxkeH S.Gizurarson ¢ coast. (2016).
[TepBbIM 1IaroM NPOBOAMIOCH BBISBICHHE ITOBTOPSIIO-
IIMXCSl BAPUAHTOB aKTHBAIMU C TIOMOIIBIO KOMIIBIOTEp-
HOTO aHaJiu3a MEPUOJMYCCKUX KOMITOHEHTOB (periodic
component analysis, PiCA). Jlanee onpenensuin Haudosee
YaCcTO MOBTOPSIOLIYIOCS JUIMHY LUKJIA M OTY JUITMHY LUKJIA
NPUHUMAaIH 3a JUIMHY [ukia ouara ®A. Jlokanmzanms mne-
PHOJIMUYECKH MTOBTOPSIIOMINXCS] aKTHBALMHA C JIOMUHHUPYIO-
el JUIMHOM NMKJIa BU3yaJM3MpOBaIach Ha aHATOMHYEC-
kot kapre JIII. 3arem ompenensuin mopdonoruto Ou- u
MOHOIIOJISIPHBIX 3HAOTPAMM, COOTBETCTBYIOIINX BHIOpaH-
HbIM 00sacTsiM. Takum 00pa3oM B TAaHHOM HCCIICOBAHUH
ovar GA onpenenuiv Kak NepHoIUUECKH TOBTOPSIOIIYO-
Csl aKTHBAIMIO C IOMUHUPYIOLIEH JUIMHOM [IUKJIA, KOTOPOU
COOTBETCTBYET NMPEUMYIECTBEHHO (QS-BOJIHA HA MOHOIIO-
JSIPHOH 3HAOTpaMMe (COOTHOIICHHE I-BOJHBI M S-BOJIHBI
<0,1 B 6onee yem 90% wHabmroneHMit) [68].

C nomo1kIo pa3padoTaHHOTO aIrOPUTMa HCCIIEI0Ba-
TeJsIM yaalnoch 3apeructpupoBarb @A y 63% Boieanmx
B HCCIIEJIOBAaHNE NAallMeHTOB. TpuanaTh NiecTh MPOIEHTOB
ouaroB ObLIM JIOKaau30BaHel B JIB, ocranbueie 64% - BHE
JIB. ITaniuenTam nposoaniu usonsuuto JIB, B coydae ecinu
TaXUKap/Ausl COXpaHsIach - MPOBOIAMIM KapAHOBEPCHIO,
abmanus ke ouaroB MA He npoBoauiack. B Teyenue mne-
puona HaOmonenust 149 mecsies nocne nzomsiuuu JIB
y 37% 3apeructpupoBanbl peruaussl OII. Cpeau nanu-
entoB ¢ @A JIB, TONbKO OAMH TAIMEHT UMEN PELUIUB.
Perunuser @I peructpupoBanuch 3HAYUTENBHO Yalle y
nanueHToB ¢ A Bue JIB [68], uTo siBIsieTCA JTOTUYHBIM
CJIC/ICTBHEM JaHHOTO HCCIIEIOBAHMSI, TIOCKOJIbKY BO3JEH-
CTBHS Ha OYard He MPOBOJMIOCH, © MOYKET IMOJATBEPKIATH
BAJIMIHOCTB JJAHHOTO METO/Ia IMarHOCTHKH.

®paknMOHUPOBAHHAS AKTHBHOCTH KaK MapKep

(doxasbHOI AKTUBHOCTH

[IpucranbHoe BHUMaHHE 3JIEKTPOPHU3NOIOTOB B
BOIpoce JaUarHoCTHKH DA HEOZHOKPATHO MpHUBIIEKa-
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JIU KOMIUICKCHBIC (DPAKIIMOHUPOBAHHBIC DIICKTPOTrpaM-
™Mbl (complex fractionated atrial electrograms - CFAE) u
MIPOJOIDKEHHAsT AIIEKTPHUYECKas aKTHBHOCTH (continuous
electrical activity - CEA). B kauecTtBe npuunnsl Gpopmu-
poBanusi CFAE kak anekrpodusnonornieckoro ¢eHo-
MEHa MIpeArnoaragack aHU30TPONUS TKaHEH, CTOIKHOBe-
HUE (DPOHTOB BO3OYXKICHUS M 3aMCIUICHUC IMPOBCICHUS
B KPUTHYECKHX TOYKax ¢ (opmupoBanuem re-entry [69,
70]. Bpu1o BBICKA3aHO MPEANOIOKEHHUE, YTO KOMILIEKC-
HbIC (DPAKIIMOHUPOBAHHBIC JICKTPOTrPAMMBI MOTYT OBIThH
MPOSIBJICHUEM KaK M30BITOYHON aKTHBHOCTH IapacHMIIa-
TUYECKOW HEPBHOHM cucTeMsbl [71], Tak U 31eKTpodu3HO-
sorudeckuM mapkepom oudaroB @A. Panee Obuia BBISIB-
JICHa B3aUMOCBSI3b MEKIY JIOKaJIHM3alUCH JIOMHHAHTHON
4acTOThl M (PPaKIMOHUPOBAHHBIMH 3JICKTPOrpaMMaMHU B
JKCIIEpUMEHTaX Ha cepanax osel, rme DIT uamynumpo-
BaJIach aleTUIXONMHHOM [72]. @O B 3TOH MOjEnH IOj-
JiepKHUBajach pOTOPOM, Ha BHEIIHEH IpaHHIE KOTOPOIo
perucTpupoBaiichk Haubosee (QppakIMOHUPOBAHHBIE CHI-
Hanbl. beina BegBuHYyTa rumnores3a, uto CFAE sBnstorcs
CJIC/ICTBHEM CTOJKHOBEHUSI ()POHTOB BO3OYKACHHS M3-32
BapualebHOCTH HAIPaBICHUs M CKOPOCTH PacrpocTpa-
HCHUsI BO30Y)KJCHHUS OT IUKJIA K MUKITY. DPPEKTHBHOCTD
abimanuu CFAE B oThenbHBIX HEOOJBIIUX HCCICIOBAHU-
SIX, HE TMONTBEPAMBIIASICS B PAaHIOMHU3HPOBAHHBIX HCCIIC-
JoBaHMsIX [73], 00BSCHSAIACH CO3MaHUEM aHATOMHYECKHX
MPEMATCTBUHA B 00IACTSIX (PPaKIIMOHUPOBAHHBIX CUTHAJIOB,
MPEMATCTBYIOMIUX PACIPOCTPAHCHUIO BO30YKICHUS OT
POTOPHBIX 0YaroB.

C yd4eTtoM HE BBIICHCHHOTO JO KOHIIA MPOCTPaH-
creennoro szaumoorHonienuss CFAE u @O, S.Kochhiuser
C COaBT. OBII MPOBEJICH OOJBIION aHaM3, C YYETOM YKe
HOBBIX JAaHHBIX O I[CHHOCTH MOHOIOJISIPHBIX 3HIOTPAMM
[74]. B xadecTBe mcciieryeMoil rpymbl ObUTH B3SITHI Ia-
uueHTsl, Bomeamue B uccnenosanne SELECT AF, cpas-
nuBaBimM abnanuio CFAE u CEA B momonHeHue K H30-
nsumn JIB [75].

B nanHoii pabote kputepueM nuarHoctuku ®A sB-
JISUTHCH TIEPHOINYCCKH TOBTOPSIFOIIUECS SHAOTPAMMEI, CO-
oTBeTcTByIOIME QS BOJIHE HA MOHOMOJISIPHOM SHAOTpaM-
Me, Kak ObuTo omucaHo panee. [lo pesynbraram aHanmza
0bUT0 ycTaHoBieHO, uto DO warmie (B 49% ciaydaes) pac-
nosaranuck B norpannyHoit 3one CFAE (na paccrosHun
B MpeeNiax 5 MM OT CUTHAJIa ¢ HauOOJbIICH (PpaKIMOHH-
poBaHHOCTHIO). Iy morpanuunoit 30061 CEA ananoruy-
HbIE pacueThl nokaszanu pacnoiokxenue @O nuib B 7,8%
(p=0,012). Tpuauars Bocemb mporieHToB OO peructpu-
poBanuch BHe obnactu CFAE u CEA, u xonu4ecTBo oua-
roB, pacroiaratomuxcsi BHe oonacteit CFAE Obuto cyiie-
CTBCHHO MeHbIle, yeM BHe oOnacteid CEA (38% u 91%,
cootBeTcTBeHHO; p=0,031). KomuuectBo @O, koTOpbHIE HE
MOIBEPraJINCh Pagro4acTOTHOW abnaimu, ObuIo Oosblie
B TpyIIIe nmanueHToB ¢ penuansom ®O mocie onepanuu,
YeM y MAIeHTOB CBOOOHBIX OT apuT™Muu [74].

ABTOpBI HCCIICIOBAHUS MPOJECMOHCTPUPOBAIIN Ta-
KuM 00pa3oM, uto yuciio @O, He MONBEPTrHYTHIX BO3/ICH-
CTBHIO, aCCOLIMUPYETCS C OOJIBIIUM YHCIIOM PELUINBOB,
OJIHAKO TIPY MHOTO(AKTOPHOM aHaJIM3€ TOJIBKO MCIIOJIB30-
Banne abmanuu CEA, Kak moaxoja, ObLIO HEe3aBHCHMBIM
npeaukTopoM peruansa @O, 4To cornacyercs ¢ pe3yiabra-
tamu uccnenosanus SELECT AF.
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HenocratkoM JaHHOTO HMCCIENOBaHUS MOXHO OT-
MeTUTh camo ompenenenue @O: COOTHOLIECHUE T-BOJIHBI
u S-BonHbl <0,1, MocKoNbKy Hanmuuue R BOIHBI MOXKET
CBUJIETEIILCTBOBATH JINOO 00 €ro 3MHUKapAHaIbHOM pac-
MOJIOKEHHH, 00 O MpopbIBe BO30OYKICHHS C dITUKapAa,
He3aBucuMo oT Hanmuunst DA, Takke B JaHHOU paboTe HE
n3ydanach Takag xapakrepuctuka @O, kak HEyCcTOWUH-
BOCTh BO BPEMEHH, a aHAJIU3 3alucell IHAOTpamMM, JIJIH-
TENBbHOCTBIO 2,5 CEeKyH/bl HE JAaeT MOJHON KapTUHBI UX
Hanuuus [76].

Bomnpoc 06 ucnonszoBannn CFAE B kauectBe map-
kepa @A 10 cux nop ocraercs OTKpbeITeIM. Hanpumep, Mo-
JKET HE YYUTHIBATHCS TAKOW TUATHOCTUYCCKHIA KPUTCPUH,
KaK YKOpodeHHue JoKanbHOM amuubl mukna ®II, koropas
MPE/IIECTBYET MAKCHMAJIbHOM JIMTENBHOCTH (paKIHo-
HUpOBaHHOTO curHana [70]. Pe3ynbraTsl psiga uccienona-
HUIl yKa3bIBalOT Ha Bo3pacTarolyto 1eHHocTb CFAE mpu
jquarHoctuke @A npu MyabTUIIEKTPOIHOM KapTHPOBAHUT
[70, 77-79] Tax xak OHO MO3BOJSIET 3aPETUCTPUPOBATH DH-
JIOTPaMMBI, BOSHUKAIOIINE HE OTHOBPEMEHHO, IOCIIEeI0Ba-
TEJILHO (BpeMEHHasi Aucrepcus) u (GopMUpPYIOILIHEe «Kila-
CTephbI» (IIPOCTPAHCTBEHHAS IUCTIEPCHST).

Jucnepcusi B Ainaraoctuke GpoxajabHOi

AKTHBHOCTH

J.Seitz ¢ coaBr. (2017) omucan 3HIOKApIHAIBHBIC
ANIEKTPOrpaMMBbl, 00T 1atoNIKe TPOCTPAHCTBEHHON U Bpe-
MEHHOM Aucnepcueil, KOTOpbIE MOTYT CITyKUTh MapKepamu
DA. «ObnacTu auciepcum» ONpPe/IeNsUINCh, KaK KiacTepbl
ANIEKTpOrpaMM, (pakMOHUPOBAHHBIX WM HePpaKIHo-
HUPOBAHHBIX, KOTOPbIE JEMOHCTPUPOBAIN BPEMEHHYIO U
MPOCTPAHCTBEHHYIO JAUCHEPCUI0 KaK MUHUMYM Ha Tpex
MPUIISKAIINX OUMOISX, a TAKKEe PacHpOCTPAHCHNUE aKTH-
BallMU B TEYEHHUE BCEW JUIMHBI LIMKJIA TaxuKapauu. Ada-
1[Us B 00JaCTH AUCIEPCHU MPUBOIMIIA K BOCCTAHOBIICHUIO
CUHYCHOTO PUTMa WM KOHBEPCHM B TpEMETaHHE Ipe.-
cepauil ¢ MOCIENyIOUMM KapTUPOBAHUEM M €ro JIUMHU-
Harued B 95% ciyuaes. [locie 18 MecsiieB HaOmOnCHUS
permaue OIT cocrasun 15% B rpymme abnamuu obiaacreit
qucrniepenn 6e3 m3ossinun JIB u 41% B rpymimne KOHTpods,
B KOTOpOM mpoBoamnace uzossAnus JIB B ciyuae mapok-
cusmanibHoi ®I1 W craHAapTHas mMomiaroBas adjamus B
ciayyae nepcuctupyromeit @I, 3anucu snekrporpaMm u
9KCTIEPUMEHTANbHBIE PE3yabTaThl ONTHYECKOTO KapTUPO-
BaHUs MOKa3ald, YTO OJHOBPEMEHHOE MPUCYTCTBHE MPO-
CTPAaHCTBEHHOW M BPEMEHHOW JUCIIEPCUU UMEETCS B Me-
cTax, rae (GpoHT BO3OYKAEHHS CHIBHO «3akpyudeH» [80].
Takum o0Opa3om, muarHoctudeckas neHHocth CFAE, kak
MapKepa NpUCYTCTBUSI ApaiiBepa GUOPHILISAILNH, YBEITHYH-
BAeTCsl IPU HAJIMYUU AUCTIEPCHUH.

Monyasinusi GoKaIbHBIX 04ar0B U POTOPOB

(FIRM - focal impulse and rotor modulation)

B 2012 rony S.Narayan ¢ cOaBT. IpOJA€MOHCTPUPO-
BaJIM CITIOCOOHOCTH JIPAfBEPOB C BHICOKOW YaCTOTOW aKTH-
Baruu nojyepkuBars OI1 u nposBIATECS POKATBHOMN UK
POTOPHOH («CIHMpalieBUAHOM») akTuBarue. OHU TakKe
pa3paboTaiu cucTeMy KapTHPOBaHUSI U BU3yaJIH3aILHH PO-
TopoB U ®O. C nomorsio 64-x anexTpoaHoro basket-kare-
Tepa, HOTOUEUHO, IPOBOAUIICS MIPOCTPAHCTBEHHO-BPEMEH-
HOW aHalM3 AIEKTPOrpaMM U IOCTPOCHHE H30XPOHHBIX
KapT BO Bpemsi apuTMuu. CTOUT OTMETUTh, YTO JaHHAS
METO/IMKa KapTHPOBaHMs TOpa3/lo Yallle BhISBISAIA POTOP-
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HYI0 aKTMBHOCTb B KaueCTBE JIOKAJIbHOTO OYara, HexXelH
¢doxkampHyto [81].

Potopsl BpaiaroTcst ¢ BHICOKOM 4acTo, pacpocTpa-
HSISL CITUPAJICTIONOOHBIH (DPOHT BOJIHBI C MEPHEHAMKYIISP-
HBIM HallpaBJIeHHEM pactpocTpaHeHus Bo30yxaenust [82].
Touku, B KOTOPBIX (ha3bl JCTOISIPU3ALUKN U PETOspU3a-
LMY NOTEHLMANOB JEHCTBUS BCTPEUAIOTCS, HA3BIBAIOTCS
TOYKaMH (Pa30BOH CHUHTYIISIPHOCTH - UMEHHO OHH SIBIIS-
10Tcs aapoM poropos [83]. Taxum o6pa3oM, poTops! Bpa-
IAI0TCSI BOKPYT y4acTKa HeBO30YKJCHHOW, HO MOTEHIH-
QJIBHO BO30YAMMOM TKaHH, YTO KOHLENTYaJIbHO OTIMYAET
pOTOp OT MUKPO-PUECHPHU.

Potopel, B ominune oT re-entry, He TOJIBKO HE (PUK-
CHPOBAHBI BOKPYI aHAaTOMHUYECKUX CTPYKTYp HJIM O4aroB
MaTOJIOTHYECKU U3MEHEHHOI0 MHOKap/a, HO U MOTYT MH-
TPUPOBATh C U3MEHEHUEM OCH BPALIECHHUS B ONPEIEIEHHBIX
o0JacTsaX Mo CIIOKHBIM TpaekropusM [84]. B nononnenne
K MHUTPAIMU BOKPYT OTHOCUTEIBHO (PMKCUPOBAHHOTO sIIpa
POTOpPBI MOTYT HEepeMeIIaTbcsi Ha OONbIINE PACCTOSHUSI.
Ota MHUrpaiys MOXeT OBbITh CBsI3aHa CO B3aUMHBIM d(dek-
TOM CBOMCTB TKaHU 1 HamuuueM DO BONIHM3H poTopa.

Hecmotps Ha T0, uTo poTops! 1 @O SABIAIOTCS ABYMS
pasHbIMHU THIIAMHU «JpaiiBepoBy npu @I, atu nBe Moaenn
B3aMMHO COCYILECTBYIOT: TaK POTOPHI MOT'YT BO3HUKHYTb
13-32 BHEOUYEPEHOTO paspsijia B pe3ysibrare 0J0Ka IpoBe-
JICHUSI, 2 BOBHUKHOBEHHE (POKYCHON aKTUBHOCTH B JIFOOOM
y4acTKe MHOKapJa MOXET OBbITh PEe3ylbTaToM HWHTpaMy-
PaNbHOTO PACHONOKEHHSI POTOPA.

IIpoBoxauust TPUITEPHOI AKTHBHOCTH

Jlis psja ManueHToB MPOBOKALUS TPUTTEPHOH aK-
TUBHOCTH SIBIISIETCS OCHOBHBIM HHTPAOIIEPallMOHHBIM
METOJIOM JuarHocTuku. Kak mpaBuio, oH HCHONb3yeT-
csl sl BepuUKaluyd TPUTTEpPHOW akTUBHOCTH BHe JIB.
Merton TpeOyeT HaJu4yusi CHHYCHOTO PUTMa Ha MOMEHT
MIPOBEJCHUS MPOTOKOJA MPOBOKAIMM B ONEPALMOHHOI,
MOATOMY MAaIlUEHTaM BBINOJIHAETCA KapAHOBEPCUsS C TO-
BTOPHBIM CIOHTaHHBIM peruanBoM OII u naeHtTuduka-
nueit Tpurrepa. B ciyuae eciu ®II He peumauBupyet
ucnonb3yercs WHQY3Us W30IPOTEPUHOIA U CTUMYIISIH-
OHHBIC TPOOHI [85].

Jnst aHanm3a MOCHIEAOBAaTENIBHOCTH HCIMOJIB3YIOT
HECKOJIbKO KaTeTepOB, PACIOJIOKEHHBIX B mpaBoM u JIIT
B o0yacTsx, rae Hanboyee 4acTo PEerucTpUpyeTcs TPHUT-
repHasi akTUBHOCTb. [lociieoBarenbHOCTh BO30YKACHUS
IIPY BO3HMUKHOBEHWH TPHUITEPHOH aKTUBHOCTH, 3aIlyCKa-
omeir OII, mpu cpaBHEHHH C TOCIEIOBATEIbHOCTHIO
BO30Y’KACHUS IIPH CHHYCHOM PUTME, BBISBIISICT HauboJee
PaHHIOIO aKTHBALMIO, YTO MO3BOJISIET OBICTPO HACHTH-
¢unmpoBath Jokanu3anuo skronuu [86]. Merox 1o cux
IOp aKTHBHO HCHOJB3YeTCA B CBSI3U C TEM, UTO HE Tpe-
OyeT CI0KHOrO MPOrpaMMHOTO M TEXHHYECKOTo obectie-
yeHus. OJIHAKO CEpbe3HBIMU HENOCTaTKaMH SIBIISIFOTCS
HEOOXO0MMOCTh MPOBEJICHHUS HECKOJIBKUX KapIUOBEPCHI
MIPY HAJIMYUU MHOXXECTBEHHBIX TPUTTEPOB, BO3MOKHOCTh
MEXaHUYECKOH TMPOBOKAIMM 3KTOMUHU, HCHOIb30BaHUE
M30TPOTEPUHOIA U €ro N30MpareIbHON NPOBOKAIMK Ha-
TUBHBIX 04aroB apuTMHH.

[Tpumenenune azeHo3nHa B Buae Ooiroca MOBBIIIA-
eT uHaynupyemocts @O mpu MapoKCU3MAIBHOM Tede-
HUM apUTMHH, JEMacKUpyeT CKpbiToe mposenenue B JIB
Moclie UX aHTpajdbHON M3ossanuu. Ero mpumeneHnue npu
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nepcuctupytomieid GI1 ocHoBaHO Ha CLIOCOOHOCTH Mpera-
para cTaOWIM3MPOBATh JIOKAIN30BaHHBIC Te-entry BHYTpH
(GuOpO3HOI TKaHM M YNy4IIaTh BU3YaJIM3aIMIO CKPBITHIX
JpaiiBepoB. Bo BpeMs BBeneHUs aJieHO3MHA MPOUCXOAUT
yKOopodeHHe pedpaKkTepHOro nepruoja TKaH!u Npecepani,
YTO IMOBBINIAET aKTHUBHOCTh (POKYCHBIX OYaroB, YKOpauH-
BaeT U CTaOMIM3MPYET LUKI re-entry, aenas UX BPEeMeH-
HO OoJiee CTaOMIIBHBIMH, YMEHBIIIAs! MPOCTPAHCTBEHHYIO
TeTePOreHHOCTh PACHPOCTPAHEHMS BOJHBI aKTHBAIUH.
B psane cnydaeB aieHO3MH BBIABISET re-entry MeXaHHU3M
npaiiBepa ®II, panee auarnoctupoBanHoro kak GA. [pe-
XOZSIIIast aTPUOBEHTPUKYJISIpHAst OJIOKaaa, HHIyUpyemast
aJICHO3UHOM, YMEHBINAET BIUSHUE JKEJTy0UKOBOTO CUTHA-
Jla JaJIbHETO IOJIA Ha 3jeKkTporpammy. Bee ato ymyuriaer
n kaprupoBanne PA, u 3h(HeKTUBHOCTH PAANOYACTOTHON
abmaruu OIT [87].

AHAJIU3 JHA0TPAMM HU3KOBOJIBTAKHBIX 30H

B psine pabot cooOrianock, 4To 00JaCTH CHUXKEH-
HOTO BOJIbT@XQ, BBISBISIEMbIC NPH BOJBTAXKHOM KapTH-
poBanuu, BoBiedeHbl B mnaroreHe3 ®II, pedpaxreproit
K JIeueHHI0. B TaHHOM KOHTEKCTe Mpernonaraercs, 4ro
peMOJIeTIMPOBaHNE TpesIcepnil crocodcTByeT (HhOpMHUpPO-
BaHuto @O 1 04aroB MUKpPO re-entry, MoJAEpKUBAIOIINX
aputmuio [88, 89].

[TpuauMas Bo BHMUMaHHuE TOT Qakt, uto @O MoryT
JIOKQJIN30BaThCsl B HHM3KOBOJIBTAXKHBIX 00JIacTsX, OBLIO
NIPOBEACHO HCCIIEIOBaHKNEe, W3Y4MBIIEE CHenUu(pHYECKHEe
CBOMCTBA HHIOTPAMM B 30HAX CHU)KEHHOTO BOJIBTAXKa,
alaryst KOTOPBIX PUBENIA K BOCCTAHOBJICHUIO CHHYCHOTO
put™a unu kousepcun @II B Tpeneranue npeacepauii [90]

W3HayanbHO B KauyecTBE MHUIICHH JUISl aOjalluyl BbI-
Oupanrchk 30HbI HU3KOBONIBTAXKHOH (<0,5 MB) akTnBHOCTH,
JUIsl KOTOPBIX XapakTepHa XOTsi Obl OJJHA M3 CIEIYIOIINX
XapaKTepUCTUK JHAOrpaMM: 1) HallMuhe SJIeKTPHYECKON
AKTUBHOCTH, cocTapystomed >70% UIMHBI IUKIAa TaxXu-
Kapauu; 2) 3MeKTPOrpaMMbl C JAUCKPETHOM BBICOKOUAC-
TOTHOHM aKTUBHOCTBIO (C JUIMHOM IMKJIa KaK MHHUMYM Ha
215% wMeHbIe, 4eM COOTBETCTByrOIMHA eMy mukia OII,
n3mepennsiit B yuke JIIT wim KC); 3) noBropsitorasicst mo-
crlefioBaTeIbHAs aKTUBALMS MPUIIEKAIIUX &8 AIEKTPOJOB
LUPKYJISIPHOTO KaTeTepa (YTO COOTBETCTBYET POTAIHOH-
HOW aKTUBHOCTH) COCTaBJIsitoIast oonee 70% JTUHBI UK-
na Taxukapauu [89].

ITo pe3ynbraTam UccIeI0OBaHUS MECTa MPEKPAIIEHUS]
OII obnamanu Gosiee MPOJOIKEHHOM 3JIEKTPUYECKOl aK-
TUBHOCTBIO, 0OJIee KOPOTKOH JIOKAJIbHOW JJTMHOM IIHMKIIA
n GoJee BBICOKOW CTaOMIBHOCTBIO THIA aKTHUBALUH, MPU
9TOM aMIUIUTYZa HJOTPAaMM 3HA4MMO HE pa3jinyajach
10 CPaBHEHHUIO C MeCTaMH ablaluy, IJe pUTM HE BOCCTa-
HoBwcs. Taxke B 72% MecT abnaruw, Tje perucTpupo-
BAJIOCh BOCCTAHOBJICHHE CHHYCHOTO pHTMa, OBUTH 3ape-
THUCTPUPOBAHBl «IMO3JHHE TIPEACEPIHbIC MOTEHIUATBI)
(«atrial late potentials») - nHuskoBomeraxusie (0,52+0,3
MB) ¢pakironupoBanHbie AeKTporpaMmsl (79+24 mc) ¢
OTCPOYEHHBIM KOMIIOHEHTOM IIPH CHHYCHOM puTMme [88-
90]. [lanHbIe XapaKTePHUCTUKU MOTYT CTaTh JOMOJIHUTEIb-
HbIMU auarsoctudeckumu kpurepusiMu @O OIT npu uc-
MOJIb30BaHUH HU3KOBOJIBTAKHOTO KapTUPOBAHUS.

ABTOPBI JaHHBIX MCCIIEOBAaHUH MOTYEPKUBALOT, YTO
aHaiM3 o0nacTell CHWKEHHOTO BOJIBT@XKa, SIBIISIFOLMXCS
Mmectamu Jokanuzaiun @O, TpeOyeT BBICOKOKAYeCTBEH-
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HOTO TEXHHYECKOTO 00ECHEeYCHUs], NCKIIIOYAIOIIEro MOsB-
JIeHne apTe(aKkToB MPH 3allUCH DHIOTPAMM, UCIIOIb30Ba-
HUSI CTaHAApTHBIX (PHIBTPOB BBICOKOM M HU3KOHM 4acTOTBI
(0,05-250 Hz).

K cokanennio, BOJbTaKHOE KapTHPOBAaHKE BCE €I
HE SIBJISIETCSI COBEPILICHHBIM METOJIOM MPU KapTUPOBAHUH
npu @O, Tak KaKk Ha aMIUTUTY/Ly OUITOJISIPHBIX YHOTPAMM
BIMSIIOT Takue (DakTopbl, Kak OpHUEHTAIMs KaTerepa Mo
OTHOILCHHIO K PAaclpOCTPaHEHUIO (POHTA BO3OYKIACHHS,
YTOJI ME@XJTy KaTeTepPOM M KOHTAKTHOM MOBEPXHOCTBIO, JIO-
KaJIbHasi CKOPOCTB ITPOBEICHUS, PACCTOSHUE MEXIY JBYMSI
JUIOJNIIMU, PETUCTPUPYIOIUME curHai [91].

B 3aBepuienune n1aHHOTO paszzierna XOTenoch Obl OT-
METHTb, YTO B KIIMHUYECKOH MpaKTHKe AuarHoctuka GA
3aTpyAHEHa B CBSI3M C OTPAHWYCHHBIM pa3pelieHHeM
CHCTEM KapTHpPOBaHUS (HEZOCTAaTOYHBIM KOJIUYECTBOM
ANEKTPOJOB, HEJOCTATOUYHONH BBIYUCIUTEIBHOM MOIIHO-
CTBIO IPOTPaMM KapTHPOBaHUs) M, KaK CJIEJICTBHE, - HE-
TOYHOCTBIO HHTEPIPETAINH JIOKAIBHBIX dJIEKTPOTrPAMM U
rocJieoBaTesibHOCTH Bo30yxaeHus. [lroc k Tomy xe -
BpPEMEHHBIC OI'paHUYCHHS, HE MTO3BOJISIOIIUE TPOBOJUTH
HWHTPAOINEPALMOHHOE KAPTUPOBAHKE B TEUCHUE JITUTEIb-
HOT'O BPEMEHH.

BHEJAPEHUE JTUATHOCTHUKHU
®OKAJBHOW AKTUBHOCTH B
CHUCTEMBI HE®JIIOOPOCKOIIUYECKOI'O
AHATOMHUYECKOT'O KAPTUPOBAHUA U
PAINOYACTOTHASA ABJIALIUA

[TpeanoxeHHbIe HA CETOAHALUIHUN JCHb W HCIOJb-
3yeMble B HCCIEIOBAHUAX METOIBI AMArHOCTHKH (DA
HampsIMyl0 BIHUSIOT Ha ucxonsl omeparuii. Y.Takahashi
¢ coaBt. (2018) ObUTO MOKa3aHO, YTO abJIAlMsI OYaroB
@A, muarHoCTHPOBaHHBIX Ha OCHOBE HEHTPU(YTalbHO-
IO THIIA AKTUBAIMH, MOXKET YIYUIIUTh NCXO/bI OTIEpauu
y nauueHtoB ¢ nepcucrupyromein @Il Ilectunecsaru
MAIMeHTaM, BOLIECIIINM B HCCIIEIOBAHUE, MPOBOANIACEH
momsiiust JIB, abnanus ouaroB @A. B cirydae ecim mmo-
cie m3omsanuu JIB u abmammm ogarop @A apuTmus co-
XpaHsUI1ach, MPOBOIMIIACH Ae(parMeHTaus IpeacepIui.
B kauecTBe TpyIIBI KOHTPOJIS HCIOJIB30BAINCH MAIH-
€HTBI, KOTOPBIM ObLIa paHee mpoBeneHa n3omsnust JIB n
nedparmenTanus JIII. B Tedenue neprona HaOIrOneHMS,
cocraBuBmIeM | rox, y 57% manneHToB B HccieqyeMOn
rpynre n'y 38% nanueHToB B KOHTPOIBHOH TpyIIIe apuT-
MUS HE PElUINBUPOBAJIA IPU OTCYTCTBUH IPUEMA aHTH-
APUTMUYECKUX TIpenapatos [92].

Crparerus abmarm CFAE B momonHeHHe K H30I-
uun JIB B uccnemoanmm STAR AF 2 He ompaBnana oxu-
JaHU: IpY CPaBHEHUH TPEX METOIUK - n3ossiuu JIB, uzo-
nsmmn JIB + CFAE, m3omsim JIB + abnanuu MATpagsHOTO
nctmyca / kpsim JIIT - He OpII0 00HAPYKEHO Pa3IIYHil B
HCXOJax PaJrodacTOTHON abIaly M 4acTOTe PelUANBOB
TI0CJIe Pa3IMYHBIX BapuaHTOB orepanuu [73. OTcyTcTBHE
npeumytiects B rpymre abnammu CFAE o0bsicHsmach Tem,
yt0 CFAE KaK 3:1eKTpopu3HoIornaeckuii peHOMEeH He CBS-
3aHBl HEMOCPEICTBEHHO C MOAEPKAHUEM apUTMHH, XOTS
KOCBEHHO 1 MOTYT OBITH ITpOsIBIIeHHEM apaiiBepa. C apyroi
CTOPOHBI, B Ka9€CTBE JOMOJHUTEIBHBIX ANAarHOCTHIECKUX
KPHUTEPHEB HE YUUTHIBAINCH JIOKAJIBHOE YKOPOUCHHE [UTH-
Hel nukia @I1, acconnupoBaHHOE ¢ MAaKCHIMAaIBHOU (pax-
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LIMOHWPOBAHHOCTBIO CUTHAJA, U JIUCIIEPCHS TTPOBEIACHHS.
[Tpu cpaBuennn s dexruroctr adnanun CFAE u CEA B
uccnenoBannn SELECT AF abnanms CEA accoummpoBa-
Jlach CO 3HAYMMO MEHBIIEH BBDKMBAEMOCTBIO, CBOOOIHON
OT apUTMHUH, U OOJbIIEH YaCTOTOW BBIMOJHEHUS TIOBTOP-
HBIX Tpouenyp [75].

[TepBoe uccienoBanue adnampu ®O 1 pOTOPOB ¢ Hc-
nosib30BaHueM nanopamuoro kapruposanusi FIRM (Focal
Impulse and Rotor Modulation) moka3ano BBICOKHIA TIPO-
LEHT BBDKUBAEMOCTH O€3 apUTMHH ITAI[IEHTOB 110 CpaBHE-
HUIO C UCTIOJNB30BaHUEM CTaHAapTHOro noaxoxa: 82,4% u
44,9%, coorBercTBeHHO [93]. OnHaKO pE3yNbTaThl Jalb-
HEHIIMX UCCIeIOBAaHUM OKa3auCh MPOTUBOPEUYUBHI [94].
B Mmera-ananuse, BKIIOUMBIINM B ce0s 6 HCCIIEIOBaHUI
(8 Tom unciie REAFFIRM [95], OASIS [96], FIRMAP AF
[97], CONFIRM [93] u nBa peTpOCHEKTUBHBIX UCCIEIOBA-
Hust [98, 99], abnarms poropos u @O (¢ wiu 6€3 U30IAIUH
JIB) He moka3zana CHUKEHUS YaCTOThI PELIUIUBOB apPUTMHUU
M0 CpaBHEHUIO cO cTaHjapTHoi wuzomsiiueit JIB. Takke
HaOJro1a1ach TeHACHIMS K 00Jiee BBICOKOM YacTOTe Pery-
JIUBOB B rpyme, ucrnons3oBasiueil FIRM kak oTnensHyro
crpareruto abnaruu [100].

Crour OTMETUTH OOIIME TEXHHMYECKHE HENOCTaTKU
MPOBENICHUS BBIMICYIOMSIHYTHIX MYJIBTHIICHTPOBBIX paH-
JIOMM3MPOBAHHBIX HCCIIEIOBaHHUM, HCCIEIOBABIINX 3(-
¢dexruBHOCTh abmaiuun CFAE u potopoB, a UMEHHO, He-
JIOCTaTOYHOE MOKPBITHE SHIOKAPIHAIBHOW MMOBEPXHOCTH
Npe/icepAni  aKTUBALMOHHBIM KapTupoBaHueMm (<50%)
npu ucnosns3oBaHuK basket-xarerepos [101], umpkyssp-
HBIX KaTeTepOB WJIH MPH KapTUPOBAHUH «TOUKA 32 TOUKO»
(point-by-point) aOTalMOHHBIM KaTETEPOM, 3aBUCHMOCTH
METOJMKH OT OIIBITa AEKTPO(U3NOIIOTra, BHIIOIHSIOIIETO
BMEIIATEeILCTBO, PABHO KaK U OTCyTCTBHE d(dekTa oT pa-
JIMOYaCTOTHOM abyanyu B cilydae NPUMEHEHUs KareTepa
0e3 obparHoii cBsi3u [73, 102].

B mobom ciydae HeoOXoauMo OOJbIIE PaHIIOMH-
3MPOBAHHBIX U AKCHEPHUMEHTAJBHBIX HCCIEIOBAHUH, KO-
TOpPBIC M3YYHIIH OBl M ONPEICIHIN OKOHYATEIbHYIO POJIb
potopoB u @O ¢ ucnonb3oBanrem FIRM B abnanuu OIT.

[lepBoe paH/IOMU3UPOBAHHOE KOHTPOJIUPYEMOE KITH-
HUYECKOE KCCIIe/I0OBaHNe, OLICHHMBAIOIEE IIeJecoo0pas-
HOCTb ¥ 3(pPEeKTUBHOCTH abnamyu oyaroB MA, ocHOBaH-
HOC Ha aHAJIM3e¢ MOHOMONSPHBIX curHajaoB [103], ObuIO
MIPOBEICHO C HMCIOJIb30BAaHHEM KOMIBIOTEPHOTO aJrOpUT-
ma kaprupoBanus @O - FaST (Focal Source and Trigger).
B unccnenoBanne BOIUIM NAMEHTHI C MTAPOKCU3MAIILHOM 1
nepcucrupytomeit OI1, koropbie ObUIM pa3JeeHbl Ha JBE
IPYIIIBI: B IEPBOH rpyIine nmpoBojuiiack u3ossius JIB, Bo
BTOPO# B JIONOJIHEHUE K M30JISIIUU - abnarusi ogaroB GA
(m3ossiust JIB + abmanus FaST). Kapruposanue ouaros
DA ¢ ucnonbp30BaHUEM KOMIIbIOTEpHOTO anropurMa FaST
MIPOBOJIMJIOCH MHTPAOIIEPAIIMOHHO B 00euX Tpymmax. Ajl-
TOPUTM KapTHPOBAHUSI 3aKIFOYAJICSI B MOCIIEA0BATEIHLHOM
aHaJi3e OUMOIISIPHBIX HAOTPAMM C IOMOIIBIO CHEKTPAIIhb-
HOTO aHaJn3a JAJIsl ONpPeIeNICHHs X IEPUOANYHOCTH, OTIpe-
JIeNIeHNY TIpeo0iaatonieil JNTMHBI IMKJIa, 1 COOTHECEHUEM
UX C MOHOIOJSIPHBIMU 3HOJOrpamMmMaMu Mopdosoruu QS
[104], xax Obw1O OMHCaHO paHee [68, 74].

VY Bcex, KpoMe OJHOrO, MalMeHTOB, BOLICAIINX B
uccieoBanne, ObulM BbIBICHBI oyard DA, mpu 3TOM
OoJiee TOJIOBUHBI U3 HHUX JEMOHCTPHPOBAIN BPEMEHHYIO
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cTabmibHOCTh Oonee 15 cekynn. Ilo pesynbraram uccie-
JIOBaHMs, TPyIINa, B KOTOPOH MPOBOAMIACH adianus odya-
roB @A, MPOAEMOHCTPUPOBATA TEHACHILHUIO K JIydllen
BBDKMBAEMOCTH CBOOOJIHOM OT apuTMHHU 0€3 aHTHAPUTMHU-
YEeCKHX MPEnaparoB, OJJHAKO CTaTUCTHYECKON 3HAYMMOCTH
JOCTUTHYTO HE ObUIO. Pe3ynbTarsl MONTBEPIKAAIOT POIIb
¢doxkycHoi Teopuu passutust OIT Tem Oosee, 4To y BCex
MalMeHToB ¢ pekoHHekuued JIB, BwIsBIsIeMO#l mpu mo-
BTOPHBIX IPOIIEAYpPaxX B CBSI3M C PELUIMBAMH, B JJAHHOM
HCCIIEJOBAaHUU TIPU NEPBUYHOM BMEIIATEIBCTBE BBISBIIS-
nacs @A JIB. Takke aBTOpBI UCCIEAOBaHMS OTMEYAIOT,
YTO BOCCT@HOBJICHHE CHHYCHOTO PUTMa TOCJIE M3OJISIHH
JIB nmpoucxoauno B 25% U KOPpEIUpPOBaiIO C MEHBIIUM
yucaom ouaroB BHe JIB [103].

[ToznHee aBTOpPHI MccienoBaHus MPOBeaH o duain
aHaJIM3 TIEPUOIMYECKU TMOBTOPSIONIMXCS SHporpamm 80
MalyeHToB, BomeAmuX B uccaenoBanne FaST, utoOwr oxa-
pakTepu3oBaTh THIBI akTHBanuu mpu OI1 u oneHUTH B3a-
HMOOTHOIIICHHE U Mpeolnaganue Kaxmoro u3 Hux [105].
Bbuto BeIZENIEHO TpU BapuaHTa akTuBanuu. [lomumo do-
KaJbHOTO OBbUI BBIJICJICH POTALMOHHBIM THI aKTHBALlUH,
IIPU KOTOPOM COBOKYIHOCTH OWIOJISIPHBIX AJIEKTPOrPaMM
CO CXOXKeW epHOJMYHOCTBIO MOKpbIBaia oonee 80% amm-
HBI LIUKJIA B TEUCHNE S-CEKYHIHON PErnCTpanyy 1 ICeBIo-
pOTalMOHHBIN BapUAHT, MOKpbIBatOKi MeHee 80% AJTMHBI
nukia [106]. st poTaiiuoHHOTO U TICEBI0-POTALIMOHHOTO
THUIIOB aKTHUBAIIMM XapaKTEPHbI OOJbIIAs TUIOMIA/b MPE-
cep/usi, UMEIOIIasi IEPUOANYECKUI XapakTep aKTHBAIMH,
u Ooyee KOpOTKasl JJIMHA IUKiIa nepuomuanoctu [107].
CoracHO pesynbraTaM HCCIIEAOBAHUS TOMHHHUPYIOUINM
TUIIOM aKTUBAIMK ObUT ()OKATIBHBIN, BBISIBICHHBIH Y BCEX
ManyeHToB. POTanMoOHHbIN U 1ICEBIO-POTAIIMOHHBIN Bapy-
AHTBI IMEJIN TPAH3UTOPHBIH XapakTep (PErucTpUPOBAIHNCH
B TeueHue 3-5 mukiioB) [ 105]. OnHAKO CIIOKHO CKa3aTh, sB-
JISIETCS! JIM JJAaHHBIN Pe3ysbTaT peabHOi BCTPE4aeMOCThIO
(hOKaNBHOTO WMJIM POTALIOHHOTO THIIOB aKTHUBALWH, WU
)K€ POTALMOHHBIA BapHaHT MEHee CTaOWIeH BO BPEMEHH
U TIPOCTPAHCTBE.

Ha ceromusimiHuii ieHb, AJIsl A€TEKIHMU 04aroB (o-
KaJbHOW M POTAI[IOHHOM aKTHBHOCTH B CHCTEMaX KapTHpo-
Banus ucnonn3yercss moayns CARTOFINDER (Biosense
Webster, Irvine, California). Anropurm rnoncka ouaros ®A
npezacTaBieH B paborax S.Honakarbash ¢ coasr. (2018)
[101, 107]. Banupmanusi mpoucxoquiia B JiBa JTara: Ha
MIEPBOM MPOBOIMIOCH MOCTPOCHUE TIIOOATBHOM JTUHAMU-
YeCcKoW aKTHBAI[MOHHOW KapThl JI0 ¥ 1ociie n3onsuun JIB
C MCIOJIb30BaHUEM aHajIn3a BOJH BO30yxxaeHus (wavelet
analysis) u ompeneneHueM (OKaTHHOTO THIIA AKTUBAIHU
[108], Ha BTOpOM - OpiaiiH-aHaIU3 KapT M MOUCK «30H
MHTEpecay, KOTOpbIe JIOJDKHBI OBUTM 00Ja/arh Cleayro-
LIMMU XapakTepucTukaMu: 1) Haauyue QS-BONHBI HA CO-
OTBETCTBYIOIIICH MOHOMOJSIPHON 3HIOrpamMme, 2) omepe-
JKEHUE B MecTe peructpauu QS-BOJHBI OTHOCHTEIBHO
COCE/IHUX DJIEKTPOJIOB, 3) PErHCTpallMs BbIIICyKa3aHHbBIX
MIPU3HAKOB HE MEHEE YeM B JIByX HOCIIEI0BATEIbHBIX Kap-
nuonukiax. [pu oddmnaitn-ananmuze xapr 86% PO coot-
BETCTBOBAJIM «30HaM MHTEpECa» Ha KapTaX, COOpaHHBIX C
nmoMoIneko basket-karerepos, u 73% - ¢ OMOIIBIO Kare-
tepoB PentaRay. [Tocne abnannuu ©O B TeueHue nepuosa
nabmonenus 16,3+3,7 mecsues 70,6% manueHToB ObLIN
CBOOOHBI OT penuanBoB aputmuu [107].-

REVIEW

Pesynbrarsl nccrienoBaHusa AAlOT HAASXKTy Ha BO3-
MOXHOCTh HCIONB30BaHus anroputma aerekiuun DO
WIH «30H UHTEpEeca» HCIOJb3ys CTaHAAPTHBIE KaTeTepsl
(PentaRay). OueBHIHO, YTO TaKOW MOJIXOA CHU3HUT CTOM-
MOCTb W CJOKHOCTH IPOLEIYPHI, HO HE OyAeT rapaHTH-
poBarh Bepu(UKALMIO BCEX BO3MOXKHBIX o4aroB. lleneco-
00pa3HOCTh MX a0Jaliy ¥ BIMSHUE HA PELMUBBI aDUTMHU
€l11e PEACTOUT BBISICHUTB.

ABTOMAaTHYECKHUN aNrOPUTM, UCHOIB3YEMBbIH B MO-
Jiyne, ObUT BAJIMANPOBAH C MPHUEMIIEMOM 4yBCTBUTEIBHO-
CTBIO M CHEIU(PUYHOCTHIO B HEOOJBIINX HCCICAOBAHUSIX
[107, 109]. Ucnons3oBanue MDA B KauecTBE MUIICHU IS
abmanuu OBIJIO aCCOLMMPOBAHO C WHTPAONEPAL[HOHHBIM
BOCCTAHOBJICHHMEM CHHYCHOTO PUTMa WM YIJIMHEHUEM
JUIMHBL ukia Taxukapauu [107, 110]. B mynsTunentpo-
BOM mpocrekTuBHOM uccienoBanuu Find EU, BriroumB-
M B ce0s 70 marmeHToB ¢ nepcuctupytomiei ®I1, koto-
pBIM BbITIONHsUIAch n3ossinust JIB n abnanms doxanpHON
U POTAIMOHHOW AKTMBHOCTH II0J] KOHTPOJIEM CHCTEMBI
CARTOFINDER c ucnons3oBanuem basket-katerepa 0e3
HCTIONB30BaHMs aBTOMAaTU3MPOBAHHOIO aJrOPUTMA, IO
MIPe/IBApUTEIBHBIM pe3yJibTaraM CBOOOa OT apUTMHH CO-
craBuia 66,7% B TeueHue aBeHaauaTu Mecsues [111].

Onnaxo B uccienoBann M.Hemam c coasr. (2021)
CTaBUTCS T10J] COMHEHHE LEJIeCOO0Pa3HOCTh HCIONB30-
BaHMsl aJTOPUTMOB JETEKIUH (DOKaJIbHOW M POTAIMOH-
HOW akTMBHOCTH. B pabore Ha cepauax co0ak OIUCHI-
Baercsi Bepuukaums DA c momomiplo AByX Haumboiee
4acTO HCHOJNb3YeMbIX B KIMHHUYECKOM MPAKTHKE CHUCTEM
CARTOFINDER wu Topera (Abbott, Abbott Park, Illinois)
IIPU CBEPXYACTON CTUMYJISALIUH U3 OHOW M/WITU JBYX JIOKa-
nu3anui (KopoHapHbI cuHyc, paBast BepxHss JIB), umu-
TUPYIOLIEH TPUITEPHYIO aKTUBHOCTH (DOKAJIHHOW aKTHBa-
miu. B mccnenoBanun ucnonb3oBanuch basket-karereps
1 MHoromomocHbli katerep OctaRay, aHanuzupoBaauch
KapThl, IOCTPOCHHBIE BO BPEMsI CTUMYJISILIMY 0€3 HHAYKIHN
@II (¢ peructprupyeMbiM GUOPHILIATOPHBIM TPOBEACHUEM
Ha JMAarHOCTHYECKUX KareTepax) U ¢ uHaykuueit ®II. Bo
BpeMsi KapTUPOBaHHs C MOMOIIbI0 basket-kareTepoB pe-
THCTPUPOBAIMCH BapUAHTHI AKTHBAIIMOHHBIX IOCIEI0BA-
TEJILHOCTEH, TIPH KOTOPBIX MHTEpHpeTanus Haaundus ¢o-
KaJbHOHM M POTALlMOHHOW aKTUBHOCTHU HE MPEACTaBIAIaCh
BO3MOXKHOH (TIpM HCIIOJIb30BaHUU OOEUX CHCTEM KapTH-
posanusi). [locnenoBarensHoe KapTUPOBAHUE C TIOMOIIBIO
katerepa OctaRay BBISIBUJIO POTallMOHHYH) aKTHBHOCTH
b B 4,2% kapT ¢ GUOPUIIATOPHBIM ITPOBEJCHUEM U
uuayupoanHor @OI1, mokamM30BaHHYIO B OOJBIIMHCTBE
ciydaeB B mpaBoM mpencepaun. @A Obuta Bepuduupo-
BaHa Ha 60% KapT ¢ GUOPHILIATOPHBIM IIPOBE/ICHUEM 0e3
nHaykiun OIT u Ha 72% kapT Bo BpeMs MHIYLIUPOBAHHOM
®II. Bo Bpems ctumynsanuu U3 mpasoil BepxHeit JIB ®A
Obula JIETEKTUPOBaHA ABTOMAaTHYECKMM 00pa3oM B AITOU
aHATOMHUYECKO obnacTu uib B 36% ciyuaes [112].

Takum 00pa3omM HU OfHA U3 CHCTEM HE OTpaswiia
peansHo cymectBytoniero @O. CyllecTBEeHHbIM Orpa-
HUYEHUEM JIJAHHOTO MCCIEO0BaHUS SIBISETCS TO, YTO OHO
MIPOBOJIMIIOCH Ha CEepALlaX 3J0POBBIX co0aK, Ha KOTOPHIX
CMOJICJINPOBAaTh aKTUBALIMOHHBIE KapThl, XapaKTEePHBIE [UIsI
AMEKTPOPUINOIIOTHYECKOTO U CTPYKTYPHOTO PEMOJIEIINPO-
BaHMsI, HE MIPE/ICTABISIETCSI BO3MOXHBIM. BeposiTHO TakKke,
4TO apTe(akThl CTUMYIISIIMN HOBJIUSUIM Ha BO3MOXKHOCTB
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aJIropuTMa IMpaBuJIbHO PacClo3HaTb MCCTO (IJOKaHLHOfI u
pOTaHI/IOHHOﬁ AKTHUBHOCTH.

3AKJIIOYEHHUE

CoBpeMeHHbIE BUbI THarHOCTHKN (DA 3HAUUTEIb-
HO IIPOJBHHYIINCH B TEXHUYECKOM OCHAIIEHWN M BBIYMC-
JUTENbHON MoImHOCTH. OJHAKO, WX CIeU(UIHOCTh H
YyBCTBUTEIHHOCTh K aKTUBHBIM JpaiiBepam OI1, abmarust
KOTOPBIX OHO3HAYHO OBl MPHBOJMIA K BOCCTAHOBJICHHIO
CHHYCHOTO pHTMa, €Ile JajeKka OT coBepuieHcTBa. Ode-

e2l

BUIHO, yTo DA BeileACTBHE MHOrOOOpasusi NPOsIBICHUN
TpeOyeT KOMIUICKCHOTO HCIIOJIb30BaHHS HECKOJIBKHX Me-
TOAMK W Kputepues. IIpoBoauMoe B HACTOSIIMI MOMEHT
PaHIOMU3UPOBAHHOE MYJIBTUIIEHTPOBOE HCCIIEI0BAHUE
STAR AF3 (STrategies for catheter Ablation of peRsistent
Atrial Fibrlllation), cpaBHuBatomiee Tpu crpareruu adia-
un (m3ossinuto JIB, usomsiuro JIB u abnanuro apaitBepoB
OI1, m3omnsuuio JIB 1 U300 3aHEH CTCHKH) MPH3Ba-
HO OTBETUTb Ha MHOTHE BOIPOCHI, CTOSIINE MEpes] dIeK-
TPOPHU3HOIOraMH.
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[Toucku yHHMBEpCaIBLHOTO alrOpuTMa TU(PepeHIIm-
QIBHOW TUATHOCTUKU TaXUKAPIAUN C IMUPOKUMH KOMILICK-
camu QRS npogomkarores 6osee 60 JeT U, CyIs IO BCEMy,
elie Jajekud OT CBoero 3asepuieHus [1]. DTo cBs3aHo C
psnom npuuuH. [Ipexne Bcero ¢ oOMIMEeM TaXUKapIHid ¢
IIMPOKKMHU Komiuiekcamu QRS, gacTh U3 KOTOPBIX MPUH-
LIUIHAIBFHO HEBO3MOXHO auddepeHIupoBarh TOIBKO Ha

© Konnextus aBTopos 2023

ocHoBaHMHM AMekTpokapanorpapuueckux (OKI') naHHbIX,
noJyuyeHHbIX Ha (oHe Taxukapauu. Hampumep, cosep-
IIEHHO Pa3IMYHbIC 110 CBOMM 3JIEKTPO(PU3HOIOrHYECKIM
MeXaHM3MaM NapoKCHU3MallbHasl PELUNPOKHAs aTPHOBEH-
TPUKYJIIpHAs aHTUAPOMHAS TaXUKAPAUS M KEITyI0UKOBast
TaxUKapAus, UCXOASIAs U3 TOYKHM OKOHYAHUS JIOIOJI-
HUTEJIBHOTO MyTH HPOBEACHHUS B MHOKapJe >KEITyJOYKOB,

@)ov 0|
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B ITOMOIIb [TIPAKTUYECKOMY BPAUY

MOTYT BBIIVISIIETh aOCONIOTHO MACHTHYHO. Jpyrod Bax-
Helell MpUYMHONW HECOBEPIIEHCTBA MMEIOIUXCS aJro-
PHUTMOB SIBJISIETCSI HECOMIOCTABUMOCTh TPYIIT OOJIBHBIX, HA
KOTOPBIX OHM OBLIH pa3paboTaHbl. B GonbmHCTBE Hccie-
JIOBaHUH KEITyIOYKOBBIE TaXUKAPJIUH PETUCTPUPOBAIUCH
y MOXWIBIX OOJBHBIX C HAINYHUEM OYaroBBIX PYOLIOBBIX
H3MEHEHHH, a Ha/PKEITY/IOYKOBBIC - Y MOJIOJIbIX MAIMEHTOB
C OTCYTCTBHEM CTPYKTYPHBIX H3MEHEHHH cep/iia.
[Tockonbky pemenue 3anaun JuddepeHnnanbHONR
JIMarHOCTUKU TaxWKapAWd C HIMPOKHUMHU KOMIUIEKCAMHU
QRS «B nemom» ¢ npueMIeMbIM YPOBHEM HyBCTBUTEIb-
HOCTH M creru(UIHOCTH pa3pabOTaHHBIX AJITOPUTMOB,
a TaKke BO3MOXKHOCTH MX HCIIOJBb30BaHUS «y IOCTENN
0O0JILHOTO» BBI3BAJIO CYIIECTBEHHBIE 3aTPY/IHEHUS, BEPOSIT-
HO, CTOMT TIBITAThCS PEIIATh €€ «IOIIAroBoy», IBUrasich OT
4yacTHOro k obmemy. [IpencraBisercs nenecooOpasHbIM,
B Ka4yeCTBE MEPBOTO Iara ONpeeIUTh KPUTEPHUH, MTO3BO-

OKI'

21 suB 05:33:00

e27

nstronue quddepeHnnpoBaTh NpeacepIHble SKCTPACUCTO-
abl (ITOC) ¢ abeppaHTHBIM POBEICHUEM B BHJIE MOJIHON
Onokasel mpaBoi HoxkkM yuka ['uca (ITBITHIIT) n sxemy-
noukoBbie 3kcTpacuctonbl (KIC) ¢ Mmopdomorueit Toit sxe
6moka ibl. O4EeBUIAHO, UTO JUIS YMEHBIICHHS BIIUSIHUS psijia
(axTOpOB, HAITPUMEP HAIMYMUS WIIM OTCYTCTBUS KapAHaib-
HOM TaTOJIOTHH, JKEJAaTebHO UCIIOJIb30BaTh Ul CpaBHE-
nust [19C u XKOC, 3apukcupoBaHHbIE B paMKax OJHOTO
xonTepoBckoro MoHuropupoBanusa (XM) OKI' y oanoro
u Toro ke nanueHta. ONTUMAaIbHO PErHCTPUPOBATH I10-
nmobubie [T9C u XKOC Bo BpeMst HOYHOTO CHA, YTO JIOJKHO
CHocoOCTBOBATh KaK MOBHIIICHUIO KaY€CTBA 3aIMCH, TaK 1
UCKJIIOYATh BIIMSIHUS, CBSI3aHHBIC C U3MEHEHHEM ITOJIOXKe-
HUSI Tela, HapuMep, IIPH Iepexojie B OPTOCTa3.

II9C u XKO3C c¢ xaprunoit IIBITHIII, 3apeructpu-
poBaHHBIC y TanieHTa M. mpencrasieHsl Ha puc. 1. Ha
¢parmente XM OKI, 3aduxcupoannoM B 05:33:00 mo-

a 1520

V6

21 siae 03:28:00
6 1064

21 s 00:16:35

508 f‘.“\

(mv) DunbTp: 3awKans!

Puc. 1. @pazmenmul xonmeposckozo monumopuposanusn IKI' nayuenma M.: a - ¢ cunycoevim KOMniaeKkcom
P-QRS-T u npedceponoit Ixcmpacucmonoii ¢ abeppavyueii 8 6uoe noaHOoU 610Kkadbl npaeoii noxcku nyuxka I'uca
(IIBITHIIT), 6 - ¢ ncenyooukosoil Ikcmpacucmonoii ¢ mopgponozueii IIBITHIIT, 6 - ¢ jcenydoukosoil Ikcmpacucmo-

71011 u3 3a0nenl cmenku cepoya. Q0vacnenus é mexkcme.
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cine cunycoBoro komiiekca P-QRS-T crneagyer I19C c
abeppantHbiM nipoBencHueM B Buze [IBITHIIT. Crpenouka
yka3biBaeT Ha BoaHy P atoii IIDC. B 03:28:00 3apeructpu-
posana JKOC c xaptunoit IIBITHIII. Baxxno, 4to npogosn-
skutenbHocTH KomiekcoB QRS kak [19C, tak u XKI3C co-
roctaBUMbL. Kpome Toro, He00X0AMMO OTMETHTB, YTO KaK B
cunycoBoM komriekce P-QRS-T, tak u B komruiekcax QRS
[I3C u KDBC oTcyTCTBYIOT NpPU3HAKK OJIOKA] MepeHe-
BEpXHEH WM 3a/JIHEe-HU)KHEH BETBEW JIEBOW HOXKKU MydyKa
T'uca. Ha tpetbem ¢pparmente XM DKI, st cpaBHEHUS
npencrasieHa XKOC, BeposSTHO, TPOUCXOsIIAs U3 3aIHEH
CTEHKH Cep/la.

[Tpexxne uwem mpeiararb HOBBIE KpUTEpHU JH(D-
¢bepennmansHoi auarnoctuku [19C u XKOC ¢ kapruHOU
MBITHIIT nmpexacTapnsieTcs: 1enecooOpa3HbIM POBEPUTD,
BO3MOJYKHO JIM MX pas3/ieliecHHe Ha OCHOBAHUM OOIIEnpH-
HATBIX KpuTepues [2, 3]. MntepecHo, uto cnyuae [10C ¢
xaptuHoi [TBITHIIT BeIsIBRIsSIeTCS psiA MPU3HAKOB, Xapak-
TEPHBIX JJS JKEIyAOUKOBBIX AKTONMI: BEIMYUHA HUHTEp-
Baga RS B orBenenusx V5 u V6 mpesbimaer 120 mc, B
orBeennu aVR mmpuna 3yona Q mpesbimaer 50 mc. C
JIpyTOii CTOPOHBI, JKETy04KOBast IKCTPACUCTONA C KapTH-
Hoit TIBITHIIT" nemMoHCTpHpyeT OTCYTCTBHE OTPHIIATENb-
HOM KOHKOPJAaHTHOCTH, Hanu4ue RS B rpyHBIX OTBEACHU-
sIX, cooTHomeHue R/S B otBenennu V6 mpepsiiaromniee 1.
Takum 00pa3oMm, MPU3HAKHU MPECTABICHHBIC B JICHCTBYIO-
mux PexoMeHanusx, He MO3BOJISIOT OIHO3HAYHO TPAKTO-
BaTh T€HE3 STUX HIUPOKUX KOMIUIEKCOB QRS.

OLHEHKA TUHAMUWKHU BOCBMUMEPHOTI'O
HCEBJAO BEKTOPA

MeToauKy IOCTPOCHHS BOCHBMHMEPHOTO TICEBIO
BEKTOpa, OTPAXKAOIIETO JHHAMUKY MOMEHTHBIX 3HAYCHUI
AMIUTUTYIBI AJIEKTPOKAPAMOCUTHAIA B BOCHBMHU ITEPBHYHO
pEeTHUCTpUpPYEMBIX KaHajaX (M3 KOTOPBHIX B JATbHEHIIEM
pACCUHNTHIBAIOTCSA IBCHAIATh OOMICTIPUHATHIX OTBEe-
Hul) MBI omyOnukoBamm panee [1]. Baxwo,

YTO TPU TaKOM IIOIIXOJE aHAIM3HPYETCS BECh 500
oopeM mocrynatomeir OKIT wHboOpMammu. s
Ecmu panee MBI JEMOHCTPHUPOBAIU TPaPUKH
HOPMHPOBAHHOTO 3HAUEHUs TICEBJO0 BEKTOpa,
a TaKKe JIMHEHHOW M TaHI'€HLUAJIbHOW CKOPO-
CTeii 0XBaTa MHOKapaa Bo30yKIeHHEM, TO Tpu >

MMOCTPOCHUU PHUC. 2 Mbl OTPAHUYMIINCH TPadu- 250
KaMH HOPMHPOBAHHBIX 3HAYCHHM AMIUTUTYABL \ /
TICEBJI0 BEKTOPOB YETHIPEX PACCMATPHBACMBIX ¥
xoMruiekcoB QRS. /
ITo ocu abenuce OTIOKEHO BpeMst OT Ha- > \ \
gana xkomioiekca QRS B MHIUTHCEKYHIaxX, IO 50

OCH OpAauWHaT - MOMEHTHAas HOPMHpPOBAaHHasA 0

GUIDANCE FOR PRACTITIONERS

TICEBJI0 BEKTOpa CUHYCOBOro komiiekca QRS kommnakrex
(ero mpomomKHUTENBHOCTB He octuraet 100 mc), xapakrep
pacmpesieneHus OJIM30K K CHMMETPUYHOMY, HMEETCSI yMe-
peHHast OMMOJaIbHOCTh, BEPOSITHO, CBSI3aHHASI C HATMYUEM
HapylIEeHUs BHYTPHKEITYI0UKOBOro nposeaeHus. CpaBHU-
Bas ATOT rpaduk ¢ rpadpukom [19C ¢ kaprunoit [TBITHIIT
MBI JIOJIKHBI KOHCTaTHPOBATh, YTO UX HayaJIbHbIE YaCTH Ha
MPOTSKEHUU MpUMEepHO 30 MC MPaKTHUECKU COBMAJAIOT.
DTO O4eHb BaXKHBIHM MPU3HAK, KOTOPHIII MOXKHO UCIIOJIB30-
Barb 1pu quddepennmansHoil auarHoctrke [19C u XKOC
¢ kaptunoii [IBITHIIT. B manpuelinmem rpaduk HOpMUPO-
BaHHOTO 1niceBio Bekropa [19C nprodperaer BEIpaKeHHYIO
OMMOIAJIBHOCT, MPUYEM IPOJOKUTEILHOCTh BTOPOU
BOJIHBI 9TOTO Tpadyka NPUMEPHO B JiBa paza OoJIbIle, YeM
MEPBOIl, a KOHEUHbIE CKOPOCTU OXBaTa MHOKAp/a BO30YXk-
JICHHEM CYIIECTBEHHO MEHBbIIIE HauaJIbHBIX.

WHyto KapTHHY TpecTaBsieT co0oii rpadvK HOPMH-
posanHoro ncesno Bektopa JXKOC ¢ xaptunoii ITIBITHIIT.
Ha npotsxennu nepeix 30 MC CKOPOCTb OXBaTa MHOKapia
BO30YyKaeHuEeM pu 3Toi JKOC CyIIeCTBEHHO HIDKE, YeM
IIPU HaJKETYI0YKOBBIX KoMIuiekcax QRS ¢ orcyrcTBHEM
n Hanmunem abeppanuu. BeposiTHO, 3TO CBsI3aHO C TeM,
YTO BO30YIK/ICHHE OXBATHIBAET MUOKAp/1 M3 SKTOITUUECKOTO
ouara (M3 OAHOM TOYKM), a HE U3 PA3BETBIECHUI CUCTEMBI
I'uca-Ilypkunbe. 3aTeM CKOpOCTb OXBaTa MHOKapja BO3-
oyxnennem npu XKOC c kaprunoii [IBITHIIT Bo3pacraer
1 BBIPABHUBAETCS C TAKOBOM Yy HA/XKEIyIOYKOBBIX KOM-
rwiekcoB QRS (rpaduku uayT MpakTUUECKH Napaieib-
HO). B menom rpadguk HOPMHPOBAHHOIO ICEBJO BEKTOpA
KOC ¢ xaprunoit IIBITHIII" BeIMISAMT acUMMETPUYHO
(HauanpHBIE CKOPOCTH OXBaTa MHOKapAa Bo30yKIEHUEM
NIPEBBINIAIOT KOHEYHBIE), MIMEETCSl YMEPEHHast OMMOIalb-
HOCTb, BEIpPAKEHHasl CYIIECTBEHHO MeHbIlle, yeM npu [19C
¢ kaprunoit [TBITHIIT.

[IpencTaBneHHbIH U1 CpaBHEHUSI Ipa)iK HOPMHUPO-
BaHHOTO TiceB0 BekTopa JXKOC u3 3a7Hei CTeHKH cepaua

-—S —AR

VR VP

4 10 16 22 28 34 40 46 52 58 64 70 76 82 88 94 100106112118124130136142148154160166172178184

aAMIUIMTYJ]a BOCBMHMEPHOIO MCEBJO BEKTOpPa
B MPOMUIIJIE OT aMIUTUTY/bl HWHTErPAIBLHOTO
[ICEBJI0 BEKTOpA, OTPAXKAOLIECTO IMOJIHBIA OX-
BaT MHOKapna BO30OyKIeHHEM (CM. HIDKE).
[pexacraBnensl rpadMKy, MOTYYEHHbIC TMPH
aHajgM3e CHHYCOBOTO  (CYIPaBEeHTPHKYJISP-
HOrO - S), abeppantHoro B Buzme [IBITHIIT
(AR), xxemynoukoBoro B Buzae IIBITHIIT (VR)
U OKENYJI0OYKOBOTO M3 3aJIHEH CTEHKH cepiia
(VP) xommrekcoB QRS. I'paduk MoMeHTHOM
HOPMHUPOBAHHOM aMIUTUTY/IbI BOCHMUMEPHOTO

Puc. 2. I'papuku uzmenenus HOpMUPOSAHHOZ0 60CLMUMEPHO20
nceeoo eekmopa 6o épemenu. Ilo ocu abcyucc epemsa om nauana
komnnexca QRS 6 munnucekynoax, no ocu opounam - MomeHm-
HaA AMRAUMYOA NCEB00 6eKMOPA 6 NPOMUILTLE OM ROTHO20 0X6ama
MUOKapoa 8030yrcoeHuem, NPUHAMO20 3a eOunuyy. 30ecy u oanee:
S - cynpasenmpuxynapnutii komniekc QRS, AR - npeoceponaasn xc-
mpacucmona c adeppayueil 6 6ude NOAHOU 0J10KAObL NPAGOU HONHCKU
nyuxa I'uca (IIBITHIIT ), VR - scenydouxosas IKCmMpacucmona ¢
mopgponozueir IIBITHIIT, VP - jicenydoukosas IKCmMpacucmona u3
3a0neil cmenku cepoya. Q0vacHenus 6 mexkcme.
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JIEMOHCTPUPYET YpPEe3BbIYafHO HU3KYIO0 HAuyaJbHYIO CKO-
pOCTh OXBara MHOKapaa Bo30YKICHHEM, COXPaHSIOIILY-
10cd Ha MpoTskeHuu npumepHo 120 mc. Bepositho, 310
CBSI3aHO KaK C PaclOJIOAKEHUEM 3KTOMHUYECKOro ouara B
SMMKapMaIbHOM CJI0€ MHOKap/a, Tak W, COOCTBEHHO, C
pacIooKeHHEeM IKTONNYECKOro ovara. B menom rpaduk
atoii JKOC neMOHCTpUpYyeT MOHOMOJAIBHOCTh U aCHM-
METPUYHOE pacHpesielieHne ¢ MmpeodiialaHieM KOHEYHOM
CKOPOCTH OXBaTa MHUOKapia Bo30yKJAE€HHEM, HaJl Havyajb-
HoW. MHTepecHO, YTO 3aBeplLIaloNINe y4acTKU rpaduKoB
BCEX TPEX IKCTPACUCTOJ UIYT NPAKTHUECKU NMapauIeibHO,
JIEMOHCTPHUPYs paBHbIE CKOPOCTU OXBaTa MHOKapja BO3-
Oyxnennem. Takum o0pa3oM Ja)ke BU3yaJIbHBIN aHAIU3
rpaMKoB HOPMHMPOBAHHOTO IICEBIO BEKTOpa MO3BOJIIET
BBISIBUTH 3aKOHOMEPHOCTH, KOTOPBIE MOTYT OBITh UCIIOJb-
30BaHbl mpu nuddepeHmanbHoil quarnoctuke [19C u
KDOC c xaprunoii [TBITHIIT.

OLHEHKA TUHAMUWKU MHTETPAJIA
BOCBMUMEPHOT'O ICEBAO BEKTOPA

Heckonbko nHBIE BOSMOXHOCTH B AuddepeHnnans-
ot muarHoctuke I19C m XKOC ¢ xaprunoit TIBITHIIT
CBSI3aHBI C MHTErPAJIbHBIM NPEACTaBICHUEM TICEBIIO BEK-
Topa (Puc. 3). Kaxxnoit BpeMeHHOI Touke Ha ocu adcImce
COOTBETCTBYET HE MOMEHTHOE 3HaY€HHE HOPMHPOBaHHON
BEJIMYMHBI TICEBAO BEKTOpa, a CyMMa HOPMHPOBAHHBIX
MOMEHTHBIX 3HAaYEHUH BO BCEX MPEIbIAYIINX ToUKax. bia-
rofapsi TaKOMy TOJXOy KaXJIblii U3 rpa()KOB JOCTHTacT
BeanuuHbl B 1000 npomuiiie, COOTBETCTBYIOLLEH ITOJIHOMY
0XBaTy MHOKap/ia BO30yK/ICHHEM.

I'paduk oxBaTa MmOKapaa BO3OYXICHHEM CyIIpa-
BEHTPHKYIsIipHOTrOo KoMmIiekca QRS Ha mnporskeHnn
3HAYUTEILHOTO BPEMEHH IPEICTaBIAET U3 cebds mIpak-
TUYECKH MPSIMYIO JINHUIO, YTO CBHJIETENBCTBYET O (hop-
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Puc. 3. I'paghuxu uzmenenus unmezpana 60CbMuUMepHO20 NCe600 6eKMOPA 60
epemenu. Ilo ocu abcyucc epema om nauana komnnexca QRS 6 munnucekynoax,
no ocu opouUHam - MOMEHMHAA UHMEZPATTbHAA AMPIUMYOd NCEBO0 6EKMOPA 6
npomuJiie Om HOIHO20 0X8AMA MUOKAPOA 8030yHcOeHUEM, NPUHANOZ20 34 COUHU-

uy. Oovacnuenus 6 mexcme.
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MHUPOBAaHUU €IMHOTO (POHTA BO3OYKICHHS M €Tr0 paB-
HOMEPHOM pacrpocTpaHeHuH. MHTerpanbHblii rpadux
I19C c¢ xaprunoii IIBITHIII" nepBoHayanbHO COBNAaAaeT
C TaKOBBIM HaJKelyfqoukoBoro kommiekca QRS, a 3a-
TEM TPOMCXOJUT PE3KOE CHHMKEHHE CKOPOCTH pacrpo-
cTpaHeHUs BO30yxjceHus, cBsizanHoe ¢ [IBITHIIT. Ha-
yanbHas 4yacTh rpaduka XKXIC c¢ kaprunou [IBITHIIT
OYEeHb TI0X0Ka Ha TpayK HAIKEITYJOUYKOBOTO KOMILICK-
ca QRS, Ho 3ana3apIBaronuil 1O BpeMEHU NPUMEPHO Ha
10-15 mc. B panpHeiiiieM cKOpoCTh OXBaTa MHUOKap/a
Bo30yxneHuem npu JKOC Takke CHUXKAeTcs, HO He
croib pe3ko, kak npu I[19C. Hakonen, rpaduk oxsara
Muokapaa Bo30yxxaenueM npu JKOC u3 3amHeld CTCHKH
cepiua B II€JIOM HalOMUHAET TpaduK CyNpaBeHTPHUKY-
aspHoro QRS, HO ¢ BBIpaKEHHBIM MOYTH ABYKPATHBIM
CHW)KEHUEM CKOPOCTH OXBara.

CpaBHuBast 3TH 4eThIpe Trpaduka, MOXKXHO OOHapy-
JKUTh BPEMEHHBIC TOYKH, B KOTOPBIX OHH MaKCHMaJIbHO
pa3aMyaroTCcs MO J0JIe JCHONSIPU30BAHHOTO MHOKap/a,
YTO MOXET OBITh UCIIOJIL30BaHO NP AU PepeHInaTbHON
nquarnoctuke [19C u XKXI3C ¢ xaprunoii ITBITHIIIL. TIpu-
MEHHTENIFHO K Hayally 0XBaTa MHOKap/a Bo30yXJCHUEM B
KauecTBE TAKOW TOYKH 11eJ1eco00pa3HO UCIIOIb30BaTh 3HA-
yenue B 30 Mc oT Havyasa komriekcoB QRS. B aToii Touke
JIOJIM OXBaTa MUOKap/ia BO30yKICHUEM ISl CYTIPaBEHTPH-
kynsipaoro QRS u II9C npaktuuecku coBnaaaot (112 u
111 mpomuILie, COOTBETCTBEHHO), a rpu JKIC ¢ KapTUHO
IIBITHIIT cocraBnsier Bcero 59 npomuiuie. Takum odOpa-
30M COOTHOILIEHHE JI0Jel OXBara MHOKapjaa Bo30yx[e-
nueM npu I[19C u JXKXKOC ¢ kaprunoit IIBITHIIT x 30-oii
Mc oT Hauajia komruiekca QRS gocrturaer uncia 1,88. He-
00XOIMMO OTMETHTB, YTO 3TO MaKCHMaJIbHOE 3HA4YCHHE,
Ha OCHOBaHHMHU KOTOPOTo ¥ OblLi1a BeIOpaHa Touka 30 Mc oT
Hauana komruiekcoB QRS. CToUT HamOMHUTB, 4TO B psJie

nyOnuKanuii onpenescHue Ha-
YaJbHOI CKOPOCTH OXBaTa MHO-
Kap/Ja BOo30yXJIEHHEM IPOU3BO-
qunock yepe3 40 Mc oT Hauana
kommiiekca QRS. BepositHo, 3TO
OBbUIO MPOJMKTOBAHO HE TIOWC-
KOM ONTHMAJILHOTO pe3yJbTara,
a ucnosib3oBanuem DKT, cHsTOM
Ha «OyMa)KHOM HOCHTEINEe» IMpHU
ckopoctd 25 MM/C, KOrja WH-
TepBal B 1 MM, COOTBETCTBYET
40 mc [4, 5].

Koneunble ckopocTH OX-
BaTa MHOKapja BO30YXICHHEM

OTJIMYAIOTCSl HE CTOJIb 3HAYHMO.
B cpaBauBaemsbix II19C u XKOC
¢ xaprunoit IIBITHIII neneco-

——5 ——AR

VR VP

00pa3HO COMOCTaBHUTH JIOJIH OX-
Bara MHOKapja Bo30yKIeHUEM
npuMepHo Ha 70 Mc OT Hawana
komriekca QRS. K stomy mo-
MEHTY COOTBETCTBYIOIUE JIOJIN
oxBara cocraBuiau 815, 406
n 609 npomumiie ans cympa-
BEHTPUKYJISIPHOTO  KOMILICKCA
QRS, II2C u X3C ¢ kapTtuHoit
[IBITHIIT. CooTHoleHue nonei

160 180 200
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oxBara II9C u XXDOC cocraBimger 0,666, 4TO 10O3BOJIIET
HCIIONIB30BaTh ATOT TIOKazarellb B AU QepeHIaIbHON
JMarHoCTUKe. BaHO MOMYEPKHYTH, YTO ONMKE K OKOH-
yanusim komruiekcoB QRS TI9C u XI3C st0o paznuuue
CYIIICCTBEHHO HHBEIHMPYETCs. Tak, B TOYKE, OTCTOSIICH
Ha 40 Mc ot oxkoHuanus komruiekcoB QRS ITDC u XOC
(ucronp3yeMoli B MPOIUTUPOBAHHBIX HAMH HCCIICIOBAHH-
sIX) COOTHOIIICHHE JoJiei oxBara cocraniset 0,86. Takum
00pa3oM, OHO B 3TOH TOYKE MPHONMIKACTCS K SIUHUIE U
OKaXXET CYIIIECTBEHHO MCHBIIICE BIUSHUC HA (POPMHUpPOBaA-
HUE MPABWILHOTO THATHO3A.

CXOJICTBO HAYAJBHBIX YACTEM Y3KHUX
N HNINPOKUX KOMIIJIEKCOB QRS

BaxHpIM Tpu3HaKOM, YKaspIBalOIMM Ha abep-
paHTHBIN TeHe3 MmupoKoro Komruiekca QRS ¢ kapTuHO#I
TIBITHIIT" siBasteTcst CXOACTBO €ro HadajabHONW 4YacTH C
HavaJIbHOW YacThIO Y3KOTO CYMpPaBEHTPHUKYISIPHOTO KOM-
riekca. [Ipu cpaBHEHUH TaKWX KOMIUIEKCOB HEOOX0IMMO
cobmronare pan ycinoBuid. B mmpoxom xomruiekce QRS
JOJDKHA TIPUCYTCTBOBAThH KapTuHa Tonbko [IBITHIIT Ge3
Onmokan TepenHe-BEepXHEH WM 3aJHe-HIKHEW BeTBEH
neBoil HOXKHM mydka ['mca. CpaBHEHHE HYKHO IPOBO-
JUTH TIPH OZHOM M TOM JKE€ HOJIOKEHHH Tela IMalfeHTa
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(onTHMaJbHO - JIeXKa Ha CIIUHE BO BPEMsi HOYHOTO CHa).
JKenarenbHO cpaBHMBaTh KOMILJIEKCHI, HaXOJIIIUECS B
HETOCPEeJCTBEHHON Onmu3octu apyr ot japyra. CpaBHe-
HHUE MOXKHO ITPOBOJUTH BU3YyaJbHO, OLICHUBAs HadyaJIbHbIC
yacTu komiuiekcoB QRS B kaxnom u3 12 orBeneHui.
Bo3M0oxHO cpaBHEHHE C NOMOULIBIO TOCTPOCHHUS CIIEIH-
anbHBIX rpadukoB. HakoHel, ONnTHMajabHBIM IPECTaB-
JsieTCs MaTeMaTHYeCKHi TOJXO0A, KOTZa CPaBHUBAIOTCS
MaTpHIbl OTCUETOB, (OPMHUPYIOIIMX COIOCTABISIEMbIC
KOMIUIEKCHl M PAcCUUTHIBAETCS IOKa3aTellb, OTpa)karo-
IIHUHA UX CXOACTBO.

[Ipu BU3yaabHOM CpPaBHEHHWU CHHYCOBOTO KOM-
wiekca QRS (cm. puc. 1) u [I9C ¢ kaprunoit [IBITHIIT
MBI MOKEM OTMETHTH BBICOKYIO CTENEHb CXOJCTBa HMX
HayaJbHBIX YacTed. Bo Bcex OTBEJEHUAX 3T KOMILIEK-
Chl HAYMHAIOTCSl [IPUMEPHO OJMHAKOBO. DTOTO HE IPO-
HCXOAUT IPU CPaBHEHUU CHHYCOBOro kommiekca QRS
n X3C c¢ kaprunoit IIBITHIII. Hanpumep, B HUXKHUX
OTBEJCHHSIX CHHYCOBBI/ KOMIUIEKC HAYMHAETCS C HU3KO-
aMIUIMTYAHBIX 3yOnoB 1, a komruiekc QRS XKIC ¢ kap-
tunoi [IBITHIII" ¢ 3ybunoB q. Obieryuts BU3yaibHOE
CpaBHEHHME NpPHU3BaHbl CIIELHAIN3NPOBAHHBIE TpaduKu
(Puc. 4). B aTux rpadukax rno ocu adbcuucc OTIOKEHBI
BOCEMb MEPBUYHO peructpupyemsix kanainos DKI cur-
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Puc. 4. I'paghuxu pacnpeoenenus 13 nepevix onmcuemos 6 60CbMu UCXOOHO PEUCMPUPYEMBIX OMBEEOCHUAX ITIEK-
mpoKapouozZpamMMmul: a - CynpageHmpuxynaphuolii komniaexc QRS, 6 - npedceponas skcmpacucmona ¢ adeppayueii 6
6ude nonnoil onoxadvl npaeoii noxcku nyuxa I'uca (ITBITHIIT), 6 - sicety00uxosas IKCMpacucmona ¢ mopgonozueit
IIBITHIIT; 2 - s1ceny0ouxoeasn IKCmpacucmona u3 3aouei cmenku cepoya. Haonwooaemces svipasricennoe cxoocmeo

2pagpuxos a u 6. QObvsacnenusn 6 mexcme.
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B ITOMOIIb [TIPAKTUYECKOMY BPAUY

Haja, a 10 OCU OpAMHAT - 3HAa4eHMs MepBbIX 13 orcue-
TOB. J{78 HAIISIAHOCTH COOTBETCTBYIOIME OTCUETHI B
KakJIOM U3 KaHAJIOB CO€IUHEHBI TUHUAMU. [lonyueHHbIe
(Gurypsl cpaBHUBAIOTCS BU3yaslbHO. BuaHo, 4to rpadu-
KM, MOJy4YEHHBIE IPU CYNPaBEHTPUKYIIPHOM KOMILIEK-
ce QRS u npu I13C ¢ xaprunoii IIBITHIIT npakTiudecku
WJICHTHYHBI, TOT/Ia KaK J1Ba IPYTUX rpaduka cyniecTBeH-
HO OT HUX OTJIMYAIOTCS.

OTH BU3yalIbHbIE OLIEHKH OJATBEPKAAIOTCS PE3yib-
TaTaMU MaTEMaTHYECKOr0 CPaBHEHUS MATPHUI] OTCUETOB,
(dopMHpYIONMX HadajJbHBIE YacTH COIMOCTABISIEMbIX
KOMILJIEKCOB. B pesynbprare momapHOro CpaBHEHHS dTUX
MaTpHUIl CO3/1aBAJIUCh TaK Ha3bIBaEMbIE «MATPUIIBI pa3iIu-
YHi1» B KOTOPBIX, KaK CIEAyeT U3 UX Ha3BaHUs, 0ToOpa-
KAIUCh Pa3iINuusg MEXJTy MOMEHTHBIMHU ICEBJO BEKTO-
pamu nap komriekcoB QRS. ITonHoMy cxoacTBy mceBo
BEKTOPOB JIOJDKHO OBLIO COOTBETCTBOBATH 3HAYEHHUE I10-
kazatens paBHoe O (HE JTOCTHKUMO), UX MAKCHMAaJIbHO-
My Ppa3IMYUI0 COOTBETCTBOBAIO 3HAUEHME MOKA3aTeNst
paBHOE 2 (B paccMaTpUBaeMbIX KOMIUIEKCAX €ro MaKCH-
MajbHOE 3HaueHue cocrtaBwio 1,495). Ilpu cpaBHeHHM
Marpull cunycoBoro komriekca QRS u [19C ¢ kapTunoit
IIBITHIII MuHUMAaNbHBIA MOKa3aTelb Pa3IUYMsl MCEB-
J0 BekTopoB coctaBun 0,76, cpegHee 3HaUeHHUE YEeThIP-
HaAUATH MUHMMAJbHBIX MOKa3aTeleil pasnuuns (4ucio
COOTBETCTBYET pazMepHOCTU MaTpullbl) - 0,82, cpeanee
3HAa4YeHHUE ToKa3aresnel pa3inuyusi COPMHUPOBABIINX JIH-
aroHanb MaTpuusl - 0,182, IIpu cpaBHEHUU CHHYCOBOTO
xommiekca QRS u JXKOC ¢ xaprunoit IIBITHIIT" 3naue-
HHUSI ITUX TIoKazarenei posHsuiuck 0,294, 0,392 u 0,463,
COOTBETCTBEHHO. [lonydyeHHbIE NaHHbIE MOATBEPXKAAIOT
BBICOKUI YPOBEHb CXOJICTBA HAudaJbHOM 4acTU CHHYCO-
Boro kommuiekca QRS ¢ I[19C ¢ kaptunoit IIBITHIIT, Ho
He ¢ XXOC c xaprunoit ITBITHIIT.

QN

N g/ !/ /
3 x /i

Puc. 5. Cxema nposooauieit cucmemul cepoua ¢ Ha-
YATIbHBIM 6EKIMOPOM HCETYOOUKOGOT IKCIPACUCHIOTIBL.
Obvacnenus ¢ mexcme.
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HAJMYUE HAYAJIbHOM
HU3KOAMILIATYAHOM YACTHU B IIUPOKUX
KOMILJIEKCAX QRS

Eme omHMM BaKHBIM IMPU3HAKOM, KOTOPBI MOXET
OBbITh MCHONB30BaH MpU JUPPEpeHIMATBHON ANarHOCTHKE
II3C n XK3C ¢ xaprunoit [IBITHIIL, sBasercs Hanmuune HU3-
KOaMIUIUTYTHOM HauasbHOW uyacTu komiuiekca QRS, peru-
CTpPUPYEMOIl B TPYAHBIX OTBEACHUSIX. MexaHusM (GopMHpo-
BaHUS TAKOTO HU3KOAMIUIUTYJHOTO KOMIIOHEHTa KOMILIEKCA
QRS npezcrapien Ha puc. 5. Ecimu B ciydae XKOC Bo30yx-
JICHHE HAYMHAET PAcIIPOCTPAHATHCS BO BCE CTOPOHBI U3 TOU-
KU, PACIONIOKEHHOM B AHIOKAPJUAIBLHOM CIIO€ MUOKapra,
TO BEKTOpA, HANPABJIECHHbIE B IIPOTHUBOINOIOXKHBIE CTOPOHBI,
HHBEJIMPYIOTCSI M CyMMAapHbIH Ha4alIbHBIA BEKTOP OyIeT OpH-
EHTUPOBAH B HANPABICHUHU OT 3HAOKapAa K MHUKapAy. DTOT
BEKTOP MOXKET OBITh MIEPIIEH/IUKYIISIPEH OCSIM KaKUX-TH00 OT-
BEJICHHH, BCIIEZICTBUE Yero Tam OyaeT (OopMUpOBATHCS HU3-
KOaMIUIUTY/(HAasl HadabHas yacTb KoMiuiekca QRS.

HeoOXoquMo HaloOMHHTB, YTO B OCHOBE BEKTOPHOU
TEOPUU JIEKUT IMPEICTaBICHUE O CEpALE KaK O TOUKe, U3
KOTOPOH HCXOOUT PE3yIbTUPYIOIUI MOMEHTHBIN BEKTOP,
U3MEHSIOINICS BO BpeMEHHU U npocTpaHcTBe. OKoHYaHUe
9TOTO BEKTOpa B paMKax OJIHOTO KapAMOLMKIa GopMupyer
BekTopHble et P, QRS u T. KoppekrHoe oToOpaxeHue
9THX TIeTeNb Onarogapsi YIaJeHHOCTH JICKTPOIOB Ha KO-
HEYHOCTSAX OT CepAlla BO3MOXKHO TOJBKO BO (PpOHTANIBHON
miockoctu. [IpekopauanbHble OTBEICHHUS, C HAIEH TOYKH
3peHHs, B CHJIy CBOEH ONM30CTH K CEpALly HE IT03BOJII-
I0T aJIeKBaTHO PACCUMUTHIBATH HANPABICHUS U aMILTUTY/bI
MOMEHTHBIX BEKTOPOB, HO TO3BOJISIIOT BBISBIATH IEPIICH-
JUKYJISIHOCTh T€X WM HMHBIX BEKTOPOB OCSIM HEKOTOPBIX
oTBezieHHH. Bmecre ¢ TeM HEOOXOIMMMO OTMETHTH, YTO B
MOCJEIHUE TOABI TPEAIPHUHUMAOTCS MTONBITKY UCIIOIb30Ba-
HUS BEKTOPHOTO aHan3a (B TOM YHCIIC B TOPH3OHTAIBLHON
U CarnTTIBHON TUIOCKOCTSIX) B I depeHnanbHON ana-
THOCTHUKE TaXUKapaui ¢ mupokuMu komruiekcamu QRS [6].

Hanuune HU3KOaMIUIUTYIHBIX UM U303JEKTPUUHBIX
y4acTKOB B Hadasie komrekca QRS mpu perucrpanuu or-
BEICHUI OT KOHEYHOCTEH BCTPEUaeTCsl BEChMa 4acTo. JTO
CBSI3aHO C TEM, YTO OCH OTBEJCHHH OT KOHEUHOCTEH UayT
¢ maroM B 60 rpagycoB 1 HadanbHbIN BeKTOp QRS MoxkeT
OBITH OJIM30K K NMEPHEHJUKY/ISIPY K OAHOMY M3 DTHUX OT-
Beennid. Hampumep, B cunycoBom kommiekce QRS (cm.
puc. 1a) Takoll H303IEKTPUUHBIA Y4aCTOK PETUCTPUPYETCS
B oTBeieHNH aVR. VIMeHHO molaTOMy IpH ONpeesIeHUH
rpanul koMiiekcoB QRS Hy)XHO BBIABIATH UX camble
paHHME M caMble NO3JHHE TOUKM IPHU CUHXPOHHOH peru-
CTpallMy JBEHA/IaTH OOIIENpPUHATHIX OTBeAeHuH. Ompe-
JieneHne mupuHbl Komruiekca QRS B kakoM-mi0o ogHOM
OTBEICHUU, B rpynnax mno 3 win 6 OTBEJEHUI, a TAKKE B
BOCBMHM HUCXOAHO PETUCTPUPYEMBIX KaHaJIaX 3aMUCH Ipes-
CTaBJISIETCS] HAM HEIIPABUIIbHBIM.

C napyroil CTOpOHBI, NPU PETUCTPALUU TPYAHBIX
OTBEACHMI M3-3a UX MPEKOPAUATBHOCTU B Cllydae CH-
HycOBBIX KoMmIUIekcoB QRS (cm. puc. la) u mpu I[IDC
¢ xaprunod TIBITHIIT (cM. puc. 10) u30370eKTpUUYHBIC
WU HU3KOAMIUIUTYAHBIE YYacTKH OTCYTCTBYIOT U Ha-
qaJlbHbIe TOYKM KoMIiuiekcoB QRS pacnonoxensr (kax
U JIOJDKHO OBITH) Ha OJHOW BepTHKaiH. MHas kapTuHa
Habmonaercs npu XKOC c xaprunoii [IBITHIIT. B orse-
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JgeHusax V4 u V5 peructpupyrorcst HadyajabHbIE H303JIEK-
TPUYHBIE YYACTKH, 4TO, Ha HAII B3NS, MOATBEPKIAACT
JKEITYIOUKOBBII reHe3 3TUX KoMIuiekcoB. OueBHUIHO, UTO
B JAJIbHEHIIIEM MOTpeOyeTCsl BBIpaObOTKa KPUTEPUEB ISt
KOJINYECTBEHHOW OIEHKH TaKUX HU3KOAMIIUTYAHBIX
Y4acTKOB 3aMHUCH.

3AKJIIOYEHHUE

[IpennokeHHBIE HAMH TMOAXOAB K AuddepeHn-
anpHOUM muaraoctuke [19C u XKXOC ¢ xaprunoii I1BI1-

GUIDANCE FOR PRACTITIONERS

HIII, HecomMHeHHO, TpeOyIOT NajbHEWIIEro aHaiu3a U
OIICHKH YYBCTBHTEJIBHOCTH M CINEUU(PUYHOCTH KaKJ0-
ro U3 NPU3HAKOB. B mocneayomemM ¢ MCIONIb30BaHUEM
aZIeKBaTHOH oOywaromied BBIOOPKH BO3MOXKHO (OpPMH-
poBaHME anropuT™Ma AuQQepeHuanbHON THarHoCTUKN
I19C u KIC c xaprunoii IIBITHIIT" ¢ ucnonas3oBanuem
Kak IpeajaraeMblX MOAXOAOB, TaK U «KJIACCHUYECKUX)»
npusHakoB. Kpome Toro, paspaboTaHHBIE aarOPUTMBI
HE0O0X0AMMO OyIeT MPOBEPUTh HA HE3aBHCHUMOW KOH-
TPOJIBLHOW BBIOOPKE.
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A.B.Ilpoxonenko', A.A.Mopo3os?, J.A.UBanunxuii', M.M.Mensenes?

I@IBY «®edepanvuvtii yenmp cepoeuno-cocyoucmou xupypeuuy» Munzopasa Poccuu, Poccus, Kpacnospck,
Kapaynonas yn., 0. 45; *®©I'BY «Hayuonanbholii MEOUUUHCKUN UCCIE008AMENbCKUIL UeHmp» um. B.A.Anmaszosa
Munmnsopasa Poccuu, Poccus, Canxkm-Ilemepoype, yn. Akkypamosa, 0. 2; >Hayuno-xkaunuueckui
u oopazoeamensusiit yenmp «Kapouonozusy @I'bOY BO «Cankm-Ilemepoypzckuii 2ocyoapcmeentulil
yHuusepcumemy, Poccus, Cankm-Ilemepoypz, Ynueepcumemckasn nao., o. 7-9.

Tlpusooamcs kaunuveckue Oaunvie nayuenmru 39 nem ¢ KOPPUSUPOBAHHOU MPAHCRO3UYUEl MASUCTPATbHBIX
apmeputl, coyemaroujelicsi ¢ NOIHOU AMmpUOSEHMPUKYIAPHOU OIOKAOOU U NposedeHueM no OONOTHUMETbHOMY NYMmu.
Ob6cyacoaromesi 0COBEHHOCU USMEHEHUT @ CIMPOEHUU NPOBOOAUjell CUCIEMbl, HAPYUWIEHUS. PUMMA U NPOBOOUMOCTIU,
XxapaxmepHuie OJis IM020 PeOK020 8PONCOCHHO20 NOPOKA cepoyd.

KaroueBnie cioBa: BpO)KL[eHHLIﬁ IMOpOK cepauna, KOppUIHpOBaHHAsA TPAHCIIO3UIHA MarvCTpajlbHBIX apTepHﬁ,
ATPUOBCHTPUKYJIApHAA 6J'10Ka}_'la, JOMOJIHUTCIIBHBIC MYTH HOPOBCACHUA, JJICKTPOKApAUOIpaMMa, XOJTCPOBCKOC
MOHUTOPUPOBAHUC, TIOCTOSTHHASA DJICKTPOKAPANOCTUMYJIIALIUA.

KondaukTt HHTEpecoB: He 3asBIsAeTCS.

dunaHcMpOBaHMe: OTCYTCTBYET.

Pykonucek nosydena: 26.04.2023 Ipunsara k nyoamkanuun: 02.05.2023

OTBeTcTBeHHBII 32 mepenucky: [Ipoxonenko Anekcanapa Bukroposna, E-mail: aleksandral 001 (@gmail.com

A.B.IIpokonenko - ORCID ID 0000-0002-9686-6583, A.A.Mopo3os - ORCID ID 0000-0001-9350-8804, O5.A.MBauun-
kuit - ORCID ID 0000-0002-4946-8005, M.M.Mensenes - ORCID ID 0000-0003-4903-5127

Juast uurupoBanms: [pokonenko AB, MopozoB AA, MBanuukuit DA, Mensenes M.M. KoppurupoBanHas TpaHCIIO31-
LUST MATUCTPAIBHBIX apTePHUil C MOJHOW aTPUOBEHTPUKY/ISIPHOW OJIOKA0N U TPOBEICHUEM IO JIOMIOJHUTCIBHOMY ITyTH.
Becmnux apummonozuu. 2023;30(2): 33-36. https://doi.org/10.35336/VA-2023-2-14.

CORRECTED TRANSPOSITION OF THE GREAT ARTERIES WITH COMPLETE ATRIOVENTRICULAR
BLOCK AND ACCESSORY PATHWAY
A.V.Prokopenko!, A.A.Morozov?, E.A.Ivanitsky', M.M.Medvedev?
'FSBI Federal Center for Cardiovascular Surgery, Russia, Krasnoyarsk, 45 Karaulnaya str; ’FSBI Almazov
National Medical Research center, Russia, Saint-Petersburg, 2 Akkuratova str; *Research, Clinical and Educational
Center “Cardiology” FSBEI HE “St. Petersburg State University”, Russia, 7-9 Universitetskaya emb.
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B «Becrthuke apurmonorun» Nel 3a 2023 rox 0butn
OITyOJIMKOBaHBI HEOOBIYHBIE PE3YJBTaThl XOJITEPOBCKOTO
MoHUTOpHpoBaHus (XM) snekxrpoxapanorpamMmsel (OKI)
narueHTky [ 1]. Uurarensm ObuTa mpe1oCcTaBIcHa BO3MOXK-
HOCTb CaMOCTOSITCIIBHO IIPOaHAJIM3UPOBaTh JaHHble XM
OKI' u chopmMupoBaTh CBOIO TOUYKY 3pEHHs O MPUYMHAX
BBISIBJICHHBIX HM3MeHeHHH. OHM ObUIM OOYCIIOBJIEHBI Ha-
JIMYUEM Y OOJIbHOM PEAKOro BPOXKICHHOTO ITOPOKa Cep/ia
(BIIC) - koppHrupoBaHHOW TpPAHCIO3HUIMH MarucTpaib-
HeIX aprepuii (KTMA).

KTMA cocrasmster menee 1% ot Bcex BIIC. Baxneii-
el OTINYUTEeNbHON aHaTOMUYECKOM XapaKTepUCTHKOM
KTMA sBnsiercst arpuoBeHTpHKY/sipHast (AB) u BeHTpH-
KyJI0-apTepHasibHasi AUCKOPJAHTHOCTb, B PE3yJIbTATE Uero
(dopmupyeTcs (PU3HOIIOTHYECKH «HOPMaJIbHAS LIUPKYJIs-
nust kpoBu. Y narpentoB ¢ KTMA mopdonoruuecku mnpa-
Boe npencepaue (I1I1) yepe3 aBycTBOpYATHI «MHUTpab-
HBII» AB Kiaman coeimHEHO ¢ MOP(OJIOTHYECKH JIEBBIM
xeyaoukoM (JIXK), KoTopblii B CBOIO ouepeib COEIMHEH CO
CTBOJIOM JIero4HO# aprepuu. COOTBETCTBEHHO, MOP]OIIO-
rudecku sieBoe npezacepaue (JII1) gepes TpexcTBopuarhiii
«TPUKyCIUJAIBHBII» AB Kianan coexnHeHo ¢ Mopdoio-
ruuecku npasbiM kenynoukoM (IDK), xotopsiit coennnen
¢ Bocxozsuiel aoproi. Kak ciencrue, Mmopdoiornyecku
JDK naxomurtest B «JICTOYHOW MO3MIMH, oOecrieunBast Jie-
TOYHBIH KPOBOTOK, Torna kak mopgoiornuecku [DK - B
«CUCTEMHOW» IO3MLUH, O0ecreynBasi CUCTEMHYIO LHp-
KyJsiuio. B pesynberare, ¢ TeueHHMEM BPEMEHU BO3HUKAET
nuchyHKIMs cucteMHoro, Mmopgonornuecku [1K ¢ pazsu-
THEM CepICYHOM HeA0CTAaTOYHOCTH. [IBOHAS TUCKOPJAHT-
HocTb pu KTMA MoxxeT BeTpedaThbest Kak U30JIMPOBaHHO,
TaK ¥ B COYETAHUU C IPYTUMHU BHYTPHCEPICUHBIMU MaJlb-
(dopManusMHu: MHBEPCUEH TpeAcepauid, MNpeiCepaHbIM
H30MEpPHU3MOM, JeKCTpOKapauen
(25%) [2], medexToM MexoKEIy-
noukoBoi meperoponku (70-80%)
[3], arpe3ueli nerouHoi aprepuu
U PAZIOM JIpyTHUX.

Jnsa manmenroB ¢ KTMA
XapaKTepHbl HApYIICHUS PUTMa U
MIPOBOJUMOCTH,  ACCOI[MMPOBaH-
HbIe C MOpokoM. Tak, y marnueH-
T0B ¢ KTMA B 10% BBIsIBIISIETCS
nonHass AB Ornokama, y 20-30%
nanyeHToB - AB Onokanma 1 u 2
CTENEHHU, OCTaJbHbIE MAIEHTHI
HMMEIOT BBICOKHI PHCK pa3BUTHA
CIIOHTaHHOW TonHoi AB Onoxa-
IIBI, ollcHMBaeMbId B 2% B rof B
teyenue xu3nu [4]. B 38% y na-
uueHtoB ¢ KTMA BbIsBISIIOTCS
MIpeJCepAHble HapyIIEHUs] pUTMa
cepaua [5]. B cBsa3u ¢ aBoHHOM
JUCKOPAAHTHOCTBIO TPOBOAAIIAS
cucTeMa cepila y IMalueHTOB ¢
KTMA wumeer cyliecTBeHHbIE
0COOCHHOCTH. Y TAaIMEeHTOB C
KTMA u HOpManbHOM mo3uiuei
npe/icepaAnii  OOBIYHO  pacrolo-
JKeHHBIA 3anuuii AB y3en rumo-
IJIa3UPOBAaH U HE COETUHSETCS C
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JATBHCHINUME 3JIEMCHTAMHU TPOBOISANICH CHCTEMBI, IIe-
penuuii AB y3en Tokanu3yeTcst HHKe YCThs TPaBOro yIiKa
BOJTM3H JIaTepaIbHOTO Kpasi (GPUOPO3HOTO KOHTAKTA MPABO-
ro AB (MHTpanbHOTO) M IyJIbMOHAIBHOTO KianaHa (CM.
puc. 1). JlanHslit aHoManbHBIH AB y3en faet Hayaao oTxo-
JKICHUIO Iyuka ['uca, KoTopeiid mpoxoauT Gudpo3HbIi Tpe-
YTOJBHUK, TIPOJIOJIKAsICh B CyORHI0KapAnaJIbHOM 30HE MU-
okapja xenynouka. [1o JOCTHKEHHIO MEXOKETYI0YKOBON
MIePEropoJK! IMy4OK [Hca OTKIIOHSETCs K33y BJOJb Te-
PEropoJIKH, JlaBasi JICBYIO BETBb ITyYKa Ha TIPaByl0 CTOPOHY
W MPaBYIO BETBb ITy4yKa Ha JIEBYIO CTOPOHY. Y NallMEHTOB
C MHBEPCHEH MPEACEePAnil POXOKICHUE MPOBOIAIINX ITy-
Tell HaIOMUHAET HOpMAaJIbHOE, ¢ pacnoiioxkeHnem AB y3ma
k3anu. [locne neneHus Ha BETBU, BO3MOXKHO JajibHeMIIIee
MIPOJIOJKEHHE ITPOBOSIIMX MTyTEH B KayecTBE CJIENO 3a-
KaHYMBAIOUIETOCS TIEPETHETO PAa3BETBICHNUS, HE COCINHSI-
scb ¢ ipyruM AB y3710M, pacnonoxeHHbIM Knepenu [6].
Hayuenmxka, 39 nem, ob6pamunace Kk Kapouoxupypey
€ AHcanobamu Ha HapacMarowyro 3a NOCAeOHUL 200 00bIUI-
KY, CHUJICEHUE MONEPAHMHOCIU K (PUIULECKUM HAZPY3KAM,
npecunxonanivrvle cocmositust. O epooicoennou KTMA us-
secmHmo ¢ 4-x 1em. B 0emckom 6o3pacme npogoouiLoch 30H-
ouposarnue nonrocmetl cepoya ¢ HUU um. axao. E.H . Me-
wanxkuna (Hosocubupck), koppexyus BIIC ne nokazaua.
Habnwoanacey y kapouonoea no mecmy scumenvcmea. B
2007 200y evisignenvl usmenenuss Ha IKI, pacyenenvt kax
Genomen WPW, onepamusroe euerue He npeonazaniocs.
B anamnese 2 pooos, oemu 300poswi, BIIC u napywienus
puUmma He OUAZHOCMUPOBAHbL HU Y 00H020 U3 demeitl. Ilpu
obpawenuu ¢ QI{CCX Kpacnosipcka 6 okmsiope 2022 200a
KOHCYIbmuposana kapouoxupypeamu - koppexyus BIIC ne
noKa3ana 6 8Udy COXpAHHOU PYHKYUU CUCMEMHO20 KIand-
Ha, nayuenmia Ovlia HanpagieHa K apummono2y ¢ Yeiblo

MepenHui nyyok MNica

MepegHee
aTpuoHoganbHoe
coeguHeHne

3agHuit nyyok
Mnca

NeBas HOXxKa
nyuyka [uca

e =
Mopdonornyeckun -
JIK

Puc. 1. Anamomus nposooauieil cucmemuvl RPU 6POIHCOCHHOU KOPPULUPOBAHHOTL
mpancno3uyuu mazucmpansvuolx apmepuit. Céo600naa cmenxka npagopacno-
J102HCeHHBIX Kamep 8blpe3ana 014 eusyanuszayuu nepezopooku. Ilpeocmaenenst
no 06a ampuosenmpuxynaphvix yzna (ABY) u nyuxa I'uca. Ilpumeuanue: Ao -
aopma; JIK - neevwtii scenyoouex; MK - mumpanonuiii knanan; JIA - nezounasn
apmepus; III1 - npasoe npeocepoue. Moouguyuposano u3 [§].

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023



MN30BPAXXEHN A HOMEPA

PpelieHUsi 6ONpoca 0 HeobXOOUMOCIU NPOBeOeHUs. PAOUO-
yacmomnou abnayuu (P4A) oononnumenvrno2o nymu npo-
eeoenus ([III1). Ilo dannvim XM DKI evisisniena nocmo-
sannas nonas AB 6rokada, usmenenusi popmel Komniexca
pacyeHenvl Kax unmepmummupyiowui genomen WPW
(PO - 100 mc, QRS 120 mc, denbma 6onHa 6 omeedenusx
V2-V6), maxue sce usmenenusi pecucmpupyiomesi Ha IKI

Tpancmopaxanvras sxoxkapouoepagus. I pas-
mep B-pesicume - 4,0 cm, obvem - 50 mn. JII: pazmep 6
M-pesicume - 4,4 cm, obvem - 62 ma. IDK: ne pacuupen.
Cucmonuueckoe OagieHue 6 ne2ouHou apmepuu 37 MM
pm.cm. Huocusis nonas éena: pasmep - 2,3 cm, koniabu-
pyem Ha 60oxe menee 50%. « Tpuxycnudanvuwiily Kianam:
xonoyo - 3,7 cm, peeypeumayus 2-3 cm. «MumpanoHviily
xnanamn. koavyo - 3,2 cm, peeypeumayus 1-2 cm. JDK: 3a-
OHsts1 cmenka 6 ouacmony - 0,7 cm, MedcaHcey0ouKosas ne-
pezopodka 6 duacmony - 1 cm, KOHeuHblll OUACMOIULECKUL
pasmep - 3,9 cm, ¢paxyus evibpoca no Simpson - 60%.
IDK: xoneunwviil ouacmonuveckuti oovem - 78 mi, KoHeu-
HblLL cucmonuyeckuii oovem - 34 mu, ¢paxyus sviopoca -
56%. Aopma: dyea - 2,5 cm, nucxoosuyast - 3,4 cm, oprous-
Has - 1,7 cm, MakcumanibHolil epaduenm 0asienus - 8 Mm

Puc. 3. OKT nayuenmxu nocie uMniaHmayuu 31eKmpoKapouoCmumyniamopa.
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pm.cm. Jlecounas apmepus: epaouenm 12 mm pm.cm., pe-
eypeumayust 1 cm. /lonornumenvho: nepecopooku yenvle,
1O MOHUMOPY SKCMPACUCMONUS. 3aKaiouenue. IXoKapou-
oepauueckas kapmuna KTMA. IDK creea, cucmemnsiii,
om Hezo omxooum aopma. JDK cnpaea, om ne2o omxooum
JIA. Ilepexkpecm Kpo8omoxa Ha ypoeHe MASUCHPATbHbIX
cocy0os u npedcepouil. Mumpanvhas HedoCmamoyHocmo
1-2 ¢cm. Cucmonuueckas @ynkyus cucmemnoeo IDK co-
xpanena. Tpukycnudanvhas nedocmamounocms 2-3 cm.
Juacmonuueckan ¢ynkyus IDK napywena no 2 muny.
Buipasicennas eunepmpoghus cmenox IDK. Cokpamumerns-
Has cnocobrocmeb muoxkapoa JDK yooenemeopumenvHas.
Iepuxapouanvroeo, niespanvrozo evinoma Hem. Jlezoy-
Has eunepmensus, CIJIA 37 mm pm.cm. (onpedenena no
copocy na «mumpanvhom» Kianawe). Jlecounas apmepus
pacnonodicena cnepedu u cnpasa om aopmsl. Bocxooswas
aopma u dyea cnpasa (Hopma,).

Tayuenmka eocnumanuzuposana ¢ @L{CCX Kpac-
Hosipcka ¢ ouaenozom: BIIC. Koppueuposannas mpancno-
3UYUSL MASUCMPATILHBIX coCy008. Tpanzumoprnas AB-ono-
kaoda 3 cm. Tpansumoprnas AB-onoxaoa 2 cm, Mobumy 2.
Unmepmummupyrowuit pernomen WPW. [lposedeno 0006-
cnedosamie, no pe3yibmamam Komopozo noomeepicoend
nonnasi AB 01okada, Qynkyusi cunycogoeo y3na oyenenda
Kax coxpanuas, usmerenus gopmol xomniexca QRS pac-
yeHeHwvl Kax enomern WPW, unmepmummupyowuii mun.
18.11.2022 200a umnianmupo8an 31eKmpoKapouoCmu-
mynamop (DKC) ¢ sndokapouansrot cmumynsiyuei 8 pe-
arcume DDD (puc. 2, 3). B pannem nocineonepayuonnom
nepuooe y nayueHmKu pazeuiocs OCL0NACHEHUE - 1eB0CHO-
POHHULL NHEBMOMOPAKC, HANOICEH NIAEeBPATbHBIN OPEHAIIC.
OcnodicHenue Kynuposanocs 6 meyenue 3 Cymok.

Tpu svinucke npocrexcusaemcst NOL0ACUMenbHAsL OU-
HAMUKA: Y RAYUEHMKU KYRUPOBANA 0ObIUIKA, NPECUHKONAIb-
Hble COCMOSAHUSL, YEEIUYULAC, MOTEPAHMHOCTb K (u3suye-
cxum Haepyskam. Peweno om PYA JIIII éo30epoicampcs,
nokasamo Haonmooenue ¢ ounamure. Yepes 3 mecsya nocie
onepayuu 6 meieoOHHOM paszeo080pe NAYUEHMKA ommeyaem
SHAUUMETLHOE VIYHUEHUE CAMOYYBCMBUSL, ONUCBIBAENT CUM-
nmomet CH, xapaxmeprule 0ns 1 Qynkyuonanvnozo knacca
no NYHA. Koumponvhwiii ocmomp 3anianuposan depes 6
Mecsyes nocie  UMWIAHMAYUY
OKC 6 ycnosusx noaukauHuxu
@I][CCX. [Ipeononazaemcs npo-
geoeHue:  NpoOSpamMMuposanus
OKC, XM OKI, mpancmopa-
KQIbHOU U YPecnuuje600HOLL 9X0-
Kapouozpaghuu, MacHuUmMHope30-
HAaHCHOU momoepaguu  cepoya,
NOGMOPHOU KOHCYIbMAayull Kap-
ouonoea nonuxaunuxy OICCX
¢ onpeoeienuemM noKa3auull OJis
nPOMe3UPOBaAHUsL  CUCMEMHOZO
KAanaua.

VYV mnamuentoB ¢ KTMA
OIMCAaHO YepeOBaHHEe MOIHON
AB 0r10KabI U TIPOBEICHUS TI0
JIII [7]. WHTepecHBIMU OCO-
OCHHOCTSMHU  MPEJCTABICHHBIX
auMH gaHHeIX XM OKI sBig-
1oTcsl mosipieHue AB Onmoxass
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BTOpPOM CTENEHH BTOPOTO TUIA Ha (hOHE CIIEJOBAHUS KOM-
riekcoB P-QRS-T ¢ mpusHakamu mpeaBo3OyxJeHus, a
TaK)Ke HaJM4YUe PeTPOrpajHOr0 BEHTPHUKYJIOATPUATIBHOIO
npoBezieHust Ha GoHe nosHON AB 00Kaibl U cieayroImmx
B CBOEM pUTMeE «y3Kkux» kommiekcoB QRS [1]. M3BecTHO,
yro y nanuentoB ¢ KTMA napsiny ¢ AB Giokanoii pa3su-
BAIOTCS] TAXMAPUTMUH, B TOM YHCJIE, CBSI3aHHbIE C HAJTMYU-
em JITIIT [8]. Takum OONBHBIM, KaK MPaBHUIIO, TPeOyeTCs
MIPOBEJICHUS PAIMOYaCTOTHOM KaTeTepHOH adianuu, 4To
MOXET OBITh CBSI3aHO C OINPEICICHHBIMH TEXHUYECKUMHU
tpynHoctsmu [9, 10]. OOcyxnaemass OoibHAS KAJIOOBI

IMAGES

Ha TIPUCTYIBI cepiuedueHus He npeabssisuia. [Ipearno-
JIOKUTh, YTO BBLIBICHHBIE y OonbHOW mpu XM DKI' [1]
HapylIIeHUs pUTMa U MIPOBOAMMOCTH CBSI3aHBI C HAJTMYHEM
BIIC M0XxHO OBLTO HAa OCHOBAaHHH BBICOKOH aMIUTATYIIBI
BosH P (Bo II otBenenun ona mpessimaet 300 MxB) u He-
00BbIYHON KOH(pUTYypanuu koMiiekcoB QRS ¢ mpusnakamu
npenBo30ykIeHusl. B KOMIAKTHOW YacTH ATHX KOMILIEK-
coB (cremyromeil mocie AeiabTa BOJHBI) B MPaBBIX TPYI-
HBIX OTBEJCHHUSX NPEBAIUPYIOT 3yOubl R, a B JeBbIX - S,
YTO BPSII I MOXKHO OOBSCHHUTH YeM-TO MHBIM, KpOME Kak
Hajnunem BIIC.
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JMUTPUI ®EJOPOBUY ETOPOB
(1949-2023)

VBakaemble koJuieru!

C nrybokum npuckopduem coobduiaem, uro 10 despa-
a5 2023 ropa Ha 75 roay KU3HM IOCIE TSDKEJIOH OoJe3HH
CKOHYAJICSI IVIABHBI Hay4HBIM COTPYAHUK HAaydHO-HCCIENO0-
Batenbckoro 1eHrpa [lepsoro Cankr-IleTepOyprckoro rocy-
JApPCTBEHHOI0 MEAMLIMHCKOTO YHUBEPCUTETA UM. aKaJeMHuKa
W.I1.ITaBn0Ba, HAyYHBIN PYKOBOIUTEIb OTJCIICHUS XUPYPTrUU
apUTMHH U AIIEKTPOKAPAUOCTUMYISIMU [opoackoil KiIMHU-
yeckoil OonbHUIBI Ne 31 Cankr-IlerepOypra, JoKTOp Menu-
LUHCKUX HayK, npodeccop Jmutpuit @enoposuy Eropos.

Jmutpuit @eopoBuY yien U3 *KU3HU B I€Hb OTKPBI-
st 15-ro MeXayHapoJHOro CIIaBSHCKOrO KOHIpecca Io
npobiiemam apurmonorun «Kapauoctumy», kotopslid B 1993
rofy ObLI UM )K€ OpraHu30BaH U B TedeHue 30 JIeT peryasipHo
nipoBoxuicst B Jlenunrpane - Cankr-IlerepOypre noj ero Ha-
YYHO-OPTaHU3AI[IOHHBIM PYKOBOJICTBOM.

Jmutpuit @enoposuy Eropos poauncs 1 asrycra 1949
roza B Jlenunrpaze, rae B 1972 rogy ¢ oTIMuneM OKOHYMI
[lepBbiit JIeHMHTpaICKUH MEAWIMHCKUI MHCTUTYT nMeHH akajgemuka V.I1.ITaBnoBa u nanee oOyvasncs B KIMHUYECKOH
opauHatype 1pu kKadeape GakynbTeTcKold XUpypruy TOro e HHCTHTYTa, KOTOPYIO B T€ IOkl BO3IVIABIISI OJUH M3 OCHO-
BaTeJICH OTEUCCTBCHHOM KOpOHApHOU xupypruu jaypear [ocynapcreennoii npemun CCCP npodeccop Bacumuii Msano-
Bu4 Konecos. C 1972 rona JImutpuiit @enopoBuy akTUBHO 3aHUMAJICS U3YYEHUEM UHTEPBEHIIMOHHBIX METOIUK JICUEHUS
HapyUICHHUH CepIeyHOTo PUTMa M CTaJl OJTHUM U3 IEPBbIX BEAYIIUX crieruaincToB Jlenunrpasaa B a1oit odmactu. B 1980
rony Jmutpuit @enoposud Eropos co3nan u Bo3miaBmil JIeHUHTpaJCKuil HEHTP XUPYPTrUM apUTMUNA U JIEKTPOKapIHO-
CTHMYIISILIMH, CTAB TIPH STOM 3aBElyIOLINM KapIMOXUPYPrUUECKUM OTAEIeHHEeM [ 0poICcKoi KIIMHNYeCcKoi OombHUIBI Ne
26, koTopbIM pykoBo I 710 1993 rona. B 1993 rony na 6aze ['oposckoii kimandeckoit 6ombauIb Ne3 1 Cankr-IletepOyp-
ra ObUIO CO3/1aHO HOBOE YHUKAJIBHOE 110 MHOTMM XapaKTePHCTHKAM OTJIEJICHHE JUIsl B3POCIbIX U JIETeH C HAPYILICHUSIMH
pHUTMa, Hay4YHBIM PyKOBOAMTENIEM KoToporo cran Jmurpuii denoposud. Ha 6ase otaenenus Obuia co3nana nepsas B PO
n1a00paTopus YpECHHIIEBOHBIX eKTpodusnonornueckux uccienosanuit (UIIDDU) nist B3pocibix u gereit (6onee 44
TBHICSY MCCieoBanmid 3a 27 net). OOberHeHHE Ha 0a3e OHOW OOJILHUIIBI CITYKOBI aMOYJIATOPHOTO TIPUEMA, CTAIUOHAD-
HOTO JICUSHUS JUIs JIeTed M B3pOoCibIX, jaboparopun UIIDDU, perrreHonepannoHHoi, oOecreuuBIeil BO3MOKHOCTb
HMMIUIAaHTAllUU CTUMYJISITOPOB, UX [UIAHOBOM 3aMEHBI U yAAJICHUS JIEKTPOIOB, BBIOIHEHUS PaJUOYaCTOTHON AeCTPYKLIUU
OT/IEJIOB MTPOBOJISIIICH CHUCTEMBI, a TaKke KaduHeTa nporpammupoBanus IKC BMecTe ¢ MHOTOJIETHHM JIMHAMUYECKUM
HaOJIIO/ICHNEM TTAllIEHTOB KapANOJIOTHIECKOTO U KapJHOXHPYPIrHYECKOTO apUTMOJIOTHYECKOTO MPOGUIIS 1ald BO3MOXK-
HOCTh HAaKONHUTh OOJIBINOW KIMHWYECKUH Marepuall, MO3BOJMBIIMK BBISIBUTH 3aKOHOMEPHOCTH PA3BUTHSI HapyLICHUH
MIPOBOISAILEH CUCTEMBI cepailia Kak y JieTel 10 Mepe UX B3pOCIEeHHUs, TaK U y B3POCIbIX MallUeHTOB. BakHbIM Hampasiie-
HHUEM pabOThI HAYYHO-KIMHUYECKOTO KOJUIEKTHBA O] pyKoBoICcTBOM Ipodeccopa JI.d.Eroposa crano uzyucHue HapKe-
JIYJIOYKOBBIX HapyIICHUH CEpAEYHOr0 puTMa (B MEPBYIO o4epe/ib GHOPMILISLUY IPECEPIii), AMAarHOCTHKA, CTPATETus 1
TaKTHKa JICUCHUS] KOTOPBIX TaKyKe ObUIH 0000IIEHBI B IOKTOPCKHUX U KAHAUAATCKHUX JUCCEPTALUAX €T0 YUCHUKOB.

B 2002 rony no nanmaruse 1 npy ydactuu npogdeccopa {.d.Eroposa ObL10 pelieHo opraHu30BaTh BCEPOCCUICKOE
Hay4YHOE OOIIECTBO CIEIHUAIICTOB 110 APUTMOJIOTUH, IEKTPOPHU3NOIOTHH 1 SIEKTPOKAPIHOCTUMYIISILIMH, BULIE-TIPE3H/ICH-
TOM KOTOPOTO Bce ATH 1okl siBsuicst Jimutpuii @enopouy. OnHoBpemenHo B Cankr-IlerepOypre 6bu10 coznano ['oposckoe
00I1IeCTBO apUTMOJIOTOB, TIPOBOJISIIIIEE SKEMECSTYHBIC OUHbIE JICKLIUH U ceMuHaphl. JImutpuii @enoposud Eropos Obut npen-
cenaresieM aaHHoro odmectsa 10 2011 roza, mocie yero HOBBIM IpejiceaTeneM OblT H30paH ero ydyeHuK. MHOTrHe Tofbl
Jmutpuit @enopoBud siBisuicst wieHoM npasienns: Cankr-IlerepOyprekoro odriecTBa cepiedHO-COCYAUCTBIX XUPYPIOB.

HayuHno-nenaroruueckas aestenbHocTs Jmutpus denopoBrya TakKe 3aCiIyKHBAeT caMOil BEICOKOH olieHKH. OH aB-
TOp 1 coaBTop 540 Hay4YHBIX CTAaTel B OTEUECTBEHHBIX M 3apyOeKHBIX KypHaJIaX, 34-X yueOHbIX M3AaHUH 1 MOHOTpadHi,
27 maTeHTOB Ha M300PETEHUE U MOJIE3HYI0 MOJIeNb, 220 JO0KIIaJ0B Ha HAYYHBIX KOH(PEPEHIMSIX, Che3AaX U CUMIO3MyMax.
[Tox ero HayYHBIM PYKOBOJICTBOM U IIPU €r0 KOHCYJIBTAaTUBHOM yYaCTHH BBITIOIIHEHO 6 TOKTOPCKUX U 47 KaHIUJATCKUX JHC-
ceprauuil. TpyaHO Ha3BaTh YHUCIIO MOJIOJBIX Bpauell apuTMOJI0roB, KOTOpbIM JIMuTpuiit @eaopoBUd NOMOT OTKPBITE 10POTyY
B OOJIBIIIYIO TPO(EeCCHOHANIBHYO )KU3Hb. EIE TpyHEe OLIEHUTh HEBEPOSTHOE YKCIIO TTAIMEHTOB, 00SI3aHHBIX €My JKU3HBIO.

J1.®.EropoB cTosis1 y ICTOKOB XUPYpPrU4ecKol apuTMOJIOTHH U BO MHOTHX pa3/ieiaXx CBOeH CIelMaIbHOCTH ObLI cpe-
JIM TIEPBOIIPOXOALIEB. A OBITH EPBBIM, KaK U3BECTHO, BCET/Ia TPYAHO, BCEIla PUCKOBAHHO U HEOE301acHo. YX0/ U3 KHU3HH
Jmutpust @énoposnua Eroposa - 310 orpomMHast otepst Juist €ro OJIM3KUX M POACTBEHHUKOB, YUSHUKOB U KOJUIET, HAYYHOTO
coobmrectsa u ropoaa Cankr-IlerepOypra. [Torepst Takux ntoneit HeBoconHMMa. boltk OT ero yxoza HUKOT/IA HE U3IIIaIHUT-
Cs1, ICKJIIOUUTEIILHO CBETJIasi M OJlarojiapHasi maMsiTh O HEM HaBCET/la OCTAHETCs B KaK/I0M 13 Hac. CBeTiasi eMy NnamsiTh!
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CORONARY SINUS AS AN ANATOMICAL LANDMARK FOR ATRIAL TRANSSEPTAL PUNCTURE
L.P.Votyakov, M.V.Didenko, I.A.Menkov, G.S.Pasenov, G.G.Khubulava
Federal State Budgetary Military Educational Institution of Higher Education “Military Medical Academy named
after S.M. Kirov” of the Ministry of Defense of the Russian Federation, Saint-Petersburg, 6 Academik Lebedev str

Aim. The study of interatrial septum (IAS) and coronary sinus (CS) syntopia in patients with atrial fibrillation (AF),
who subsequently underwent pulmonary vein isolation with a cryoballoon and the determination of anatomical landmarks
for puncture of the IAS.

Methods. The data of preoperative computed tomography of the heart of 25 consecutive patients with AF, who sub-
sequently underwent pulmonary vein isolation with a cryoballoon, were analyzed. Angulations describing IAS orientation
and CS direction were measured. The relationships between IAS orientation, CS direction and size of left atrium were
subsequently analyzed.

Results. The mean angulations for IAS orientation and CS direction were 47.2+7.8° (range 27.6 - 57.3) and 47.2+7.8°
(range 26.7 - 59.3) respectively. On the conventional clock face (direction of the flag of the puncture needle), these values
corresponded to the following time: 4 h 34 min+15 min (from 3 h 55 min to 4 h 55 min) for the IAS orientation and 4
h 31 min+16 min (from 3 h 53 min to 4 h 54 min) for the CS direction. Statistically significant correlation was revealed
between the IAS orientation and the CS direction (r = 0.77; p <0.001). Linear regression analysis by the least squares
method showed that the CS direction explains 60% of the observed variability in IAS orientation. The final regression
equation for the relationship between the IAS orientation and the CS direction is presented as: IAS orientation = 12.76 +
0.75 x CS direction. Analysis of the relationship between the IAS orientation and the size of the left atrium did not reveal
any significant correlation and dependence (p=0.84). All 25 patients who took part in the study underwent pulmonary vein
isolation with a cryoballoon. Puncture of the IAS from the first time was successful in 100% of patients. In 24 patients
(96%), it was possible to achieve grade 4 occlusion of the pulmonary veins, and a bidirectional block was confirmed when
checking the electrical activity of PV. All cryoballoon ablation procedures were completed without complications.

Conclusion. In patients with AF, the CS direction can be a reliable predictor of the IAS orientation, which can be
used in clinical practice. However, to verify the data and determine technical recommendations for transseptal puncture,
additional clinical studies are needed.

Key words: interatrial septum; coronary sinus; atrial fibrillation; computed tomography; cryoballoon ablation
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In modern clinical practice, puncture of the interatrial
septum (IAS) has become a routine procedure, especially
during arrhythmologic interventions. At the same time, it
remains one of the most responsible procedures for the in-
terventional physician and can be accompanied by severe
complications. According to available data, the probability
of life-threatening complications such as cardiac perfora-
tion and tamponade is 0.5-1.3% [1-8].

To safely perform IAS puncture, interventional car-
diologists and arrhythmologists require a detailed under-
standing and knowledge of the anatomy of the heart and
IAS. Direct visualization of the IAS using ultrasound tech-
niques can be used to minimize procedure complications,
but its implementation in some cases can be challenging

© Autors 2023

[9]. At the same time, during the performance of this pro-
cedure, a catheter in the coronary sinus (CS) can be used
as one of the anatomical landmarks [10]. J.Z. Dong et al.
(2015) suggest that the site of IAS puncture should be lo-
cated above the CS ostium, as it is usually at the same level
as the lower border of the left atrium (LA) near the plane
of the mitral valve annulus [9]. Nevertheless, only a few
studies available in international databases have investigat-
ed the relationship between the orientation of the IAS and
the direction of the CS. H. Sun et al. (2015) found a statis-
tically significant correlation between the position of the
IAS and the direction of the CS (r = 0.928; P <0.01) [11].
However, this study only included patients with normal
hearts and without atrial fibrillation (AF), and the relation-
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ship between the IAS and the CS was only assessed in the
axial plane. In turn, Y. Wang et al. (2016) developed and
proposed a method for determining the site of IAS punc-
ture based on the analysis of multislice computed tomog-
raphy (MSCT) data and X-ray imaging of patients [12].
Additionally, we did not find any studies in the available
literature that investigated the relationship between these
anatomical structures in patients undergoing cryoballoon
pulmonary vein isolation (PVI) procedures.

The aim of this study was to investigate the rela-
tionship between the IAS and CS in patients with AF who
underwent cryoballoon PVI and to determine anatomical
landmarks for IAS puncture.

METHODS

Data from preoperative cardiac MSCT of 25 con-
secutive patients with AF who subsequently underwent
cryoballoon PVI were analyzed. The investigation was
performed using a computed tomography scanner (General
Electric Revolution CT, USA), which allows for a com-
plete heart scan with simultaneous acquisition of 512 slices
per rotation of the X-ray tube. ECG-synchronized cardiac
scanning was performed after intravenous bolus injection
of contrast agent (Iopromide 370-100 mL) with acquisi-
tion of axial slices with a thickness of 0.6 mm. Despite the
broad capabilities of obtaining high-quality images of the
heart in patients with AF on this CT scanner, to minimize
possible artifacts, we tried to adhere to the target heart rate
of less than 65 beats per minute using beta-blockers. In
88% of cases, the study was performed in sinus rhythm.

It is known that during the puncture of the IAS, the
introducer with the needle is rotated in such a way that its
tip is approximately in the “4-5 o’clock” position of a hy-
pothetical clock face. Thus, we used a line horizontal rel-
ative to the flat deck of the CT table as a reference point,
equal to 0°, which corresponded to 3 o’clock on the hy-
pothetical clock face, reference point 90° - 6 o’clock, and
180° - 9 o’clock.

As mentioned above, during puncture of the IAS, the
catheter in the CS can be used as an additional anatomical
landmark (Fig. 1). In this case, the direction of the inter-
atrial septum and the coronary sinus will be mutually per-
pendicular. Therefore, on an axial CT scan, the horizontal
line will reflect the line of entry of the inferior
vena cava into the right atrium. Thus, the direc-
tion of the needle for puncture of the interatrial
septum should be parallel to the direction of the
catheter located in the coronary sinus.

To measure the orientation of the inter-
atrial septum (angle a), the following steps
were performed (Fig. 2a): 1) a slice in the axial
plane with the most distinct visualization of the
oval fossa was selected; 2) a line projected onto
the IAS was drawn through the plane that sepa-
rates the right and left atria. The plane was de-
termined based on the differences in the densi-
ty of blood in the atria; 3) a perpendicular was
dropped from the right atrium to the location
of the oval fossa along the line corresponding
to 0° as described above; 4) angle a was mea-
sured between the perpendicular described in
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step 3 and the line drawn horizontally relative to the plane
of the CT table (0°).

The direction of the CS (angle ) was determined as
follows (Fig. 2b): 1) a slice was selected in the axial plane
in which the CS was most clearly visualized; 2) a line was
drawn that most accurately corresponded to the course of
the CS and the position of the electrophysiological cath-
eter during CS catheterization; 3) angle  was measured
between the line described above and a line drawn horizon-
tally relative to the plane of the CT table (0°).

Features of the puncture of the IAS

and cryoballoon PVI

After analyzing preoperative MSCT data, a punc-
ture of the IAS was performed, followed by subsequent
cryoballoon PVI. After catheterization of the CS, a sen-
sor for intracardiac echocardiography (ICE) was inserted.

| g g

Fig. 1. The position of the catheter in the coronary
sinus and the sheath with a needle during puncture

of the interatrial septum. Yellow arrow - sheath with
Brokenbrow needle, green arrow — catheter in the
coronary sinus. The picture shows that the direction
of the needle for puncture of the interatrial septum is
almost parallel to the direction of the catheter, which is
in the coronary sinus.

Fig. 2. Method for measuring the angles o and f. Explanations in
the text. Note: IAS - interatrial septum; CS - coronary sinus; LA -
left atria; LV - left ventricle; RA- right atria; RV - right ventricle;
IVC - inferior vena cava.
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Then, an introducer with a needle for transseptal puncture
was inserted into the right atrium via the superior vena
cava. In the left oblique projection, the introducer with
the needle was rotated so that the rotation indicator on the
needle was in the “4-5 o’clock” position of an imaginary
clock face. After the second “jump”, the direction of the

Orientation of IAS (a), degrees

200 300 400 500 600

Direction of CS (8), degrees

Fig. 3. Scatterplot of the relationship between the
orientation of the IAS and the direction of the CS. Linear
regression analysis showed a significant correlation
between the position of the 1AS and the direction of

the CS. The dotted lines represent the 95% confidence
interval. Pearson’s correlation coefficient r = 0.77 (p <
0.001); IAS - interatrial septum; CS - coronary sinus.

Table 1.
Baseline characteristics of patients

Age,M £ SD 59.9+10.9
BMI, kg/m?, M + SD 30.8+4.7
Overweight, n (%) 8 (32)
Obesity, class I, n (%) 7 (28)
Obesity, class 11, n (%) 5(20)
Obesity, class I, n (%) 1(4)
Atherosclerosis of the aorta and CA, n (%) 18 (72)
Hypertension stage I, n (%) 1(4)
Hypertension, stage II, n (%) 10 (40)
Hypertension, stage 111, n (%) 8(32)
LVEF, %, M + SD 60+11.5
CHF, NYHA class I, n (%) 5(20)
CHF, NYHA class II, n (%) 10 (40)
Postinfarction cardiosclerosis, n (%) 3(12)
Paroxysmal AF, n (%) 22 (88)
Persistent AF, n (%) 3(12)
Anterior-posterior LA size according to echocardiogram
30-40 mm, n (%) 9 (36)
41-46 mm, n (%) 10 (40)
47-52 mm, n (%) 6 (24)

Note: M £ SD - mean + standard deviation; BMI - body
mass index; CA - coronary arteries; LVEF - left ventricu-
lar ejection fraction; CHF - chronic heart failure; AF - atrial
fibrillation; LA - left atrium.

needle should become almost parallel to the direction of
the catheter in the CS. Then, under X-ray and intracardi-
ac ICE guidance, a transseptal puncture was performed.
Immediately after the puncture, 10,000 IU of heparin was
administered. After that, occlusion and cryoballoon PVI
were sequentially performed.

Statistical analysis

All data are presented as mean + standard deviation
(M=£SD). Distribution was assessed using the Shapiro-Wilk
test and quantile-quantile plot. Pearson correlation coeffi-
cient (r) was used to evaluate the relationship between the
orientation of the IAS and the direction of the CS. Linear
regression analysis using the least squares method was then
performed to determine the relationship between the angle
a and the angle B. A significance level of p < 0.05 was
considered statistically significant. All data were analyzed
using SPSS 26 software (IBM Inc., Armonk, NY, USA).

RESULTS

Our study included 25 patients. Patient characteris-
tics are shown in Table 1. Data on the angles o and 3, which
describe the orientation of the IAS and the direction of the
CS, respectively, are presented in Table 2.

A statistically significant correlation was found be-
tween the orientation of the IAS and the direction of the CS
(r=0.77; p<0.001; Fig. 3). Subsequently, a linear regression
analysis using the least squares method was performed to
predict the orientation of the IAS based on the direction
of the CS. It was determined that the direction of the CS
explains 60% of the observed variability in the orientation
of the TAS (> = 0.60). The final regression equation for
the relationship between the orientation of the IAS and the
direction of the CS can be represented as follows: Position
of IAS = 12.76 + 0.75 x direction of CS.

It is worth noting that we did not find any correlation
between the orientation of the IAS and the size of the LA
(p=0.84). According to the echocardiography data, 36% of
our patients had an anteroposterior LA dimension of 30-40
mm, 40% had a dimension of 41-46 mm, and 24% had
a dimension of 47-52 mm (Table 1). Such a distribution
is likely since most of the patients (88%) had paroxysmal
tachysystolic AF, which usually does not cause a signifi-
cant increase in the size of the LA [13].

Cryoballoon pulmonary vein isolation procedure. All
25 patients included in the study underwent cryoballoon
PVI procedure. Puncture of the IAS was successful on the
first attempt in 100% of patients. In 24 patients (96%), 4th
degree occlusion of the pulmonary veins was achieved,
and bidirectional block was confirmed by testing the PVs
activity. In 1 patient (4%), it was not possible to position
the cryoballoon in the right pulmonary veins due to the rel-
atively large size of the left atrium (46 mm anterior-pos-
terior diameter on echocardiography, left atrial volume of
142 ml on MSCT) and the presence of a small-diameter
right accessory pulmonary vein. Therefore, a more detailed
description of the CT anatomy of the right PVs is necessary
for this patient. The right lobar branches originated from
the atrium as separate trunks: the inferior lobar vein had a
diameter of 15 mm over a length of 10 mm, including an
independent S6 segment vein with a diameter of § mm and
a length of 14 mm, the middle lobar vein had a diameter of
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13 mm and a length of 12 mm, and the superior lobar vein
was located in front of the inferior and middle veins with a
diameter of 18 mm over a length of 28 mm. However, the
left pulmonary veins were isolated in this patient, and ecto-
pic activity in the right pulmonary veins was not detected.
All cryoballoon PVI procedures were completed without
complications.

DISCUSSION

It is important for the safe and successful execu-
tion of various invasive electrophysiological procedures
to have a comprehensive knowledge of the anatomy of
the heart, particularly the atria [14]. To perform trans-
septal puncture successfully, the physician must have a
clear understanding and visualization of the anatomy of
the TAS. As mentioned above, one landmark that can be
used to determine the direction of the puncture needle
is the catheter in the CS. However, it should be empha-
sized that the relationship between the IAS and the CS
has only been studied to a limited extent in the available
literature [11, 12]. In our study, for the first time, the
relationship between these anatomical structures was
investigated in patients who subsequently underwent
cryoballoon PVI. In our investigation, the mean angle of
the IAS orientation (angle o) was 47.2+7.8°. This value
corresponded to the time of 4 hours 34 minutes + 15
minutes on a hypothetical clock face. The obtained data
are consistent with clinical practice, in which the intro-
ducer needle is rotated such that the rotation indicator
is approximately in the “4-5 o’clock™ position during
IAS puncture [14, 15]. However, variability in the TAS
orientation was observed, ranging from 27.6° to 57.3°
(from 3 hours 55 minutes to 4 hours 54 minutes on the
hypothetical clock face). Such variability in the orien-
tation of the IAS was not unexpected. For instance, in
the study by E.A. Fender et al. (2014) [17], the mean
angle of the TAS was 60.6£10.6°, with a range from
29.5° to 88.7°. In the study by H. Sun et al. (2015) [11],
the mean angle of the IAS was 36.8+7.3°, with a min-
imum value of 19.1° and a maximum of 53°. It should
be noted that the latter study included patients without
any cardiovascular pathology, which could have influ-
enced the results. Meanwhile, the method proposed by
Y. Wang et al. (2016) [12] for determining the optimal
site of puncture of the IAS under fluoroscopic guidance
uses the bifurcation point of the middle cardiac vein in
the CS as a reference point. According to the authors,
the most suitable puncture point was in the middle of the
IAS, in its widest part. The variability of the IAS orien-
tation observed in our study and in others emphasizes
the importance of accurately determining the position
of the IAS during invasive electrophysio-
logical procedures. Therefore, establishing
the relationship between the orientation of
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who underwent cryoballoon PVI. Despite the widespread
use of computed tomography in cardiac research, the po-
sition of the IAS has been studied in only a few studies.
The stable nature of the relationship across a wide range of
values, with the CS direction explaining 60% of the vari-
ability in the orientation of the IAS junction (1> = 0.60),
suggests that this relationship may have prognostic value
for clinicians during interventional procedures. This rela-
tionship may be explained by the anatomical connection
between these structures, as the CS ostium is located at the
inferior aspect of the IAS, and thus it is expected to rotate
along with the interatrial septum [13, 18]. However, the
regression model built does not guarantee a linear relation-
ship between the position of the IAS junction and the CS
direction beyond our range of data.

Patients with obvious rotation of the IAS or an ex-
tremely small or large angle between the IAS and the hor-
izontal line in the axial plane may have difficulties visu-
alizing the IAS. Therefore, the relationship between the
orientation of the IAS and the direction of the CS observed
in our study may be of great value in providing a landmark
for adjusting the projection angle of the IAS. Furthermore,
an algorithm for puncturing the IAS under fluoroscop-
ic control without transesophageal echocardiography has
been developed, relying on the position of the catheter
in the CS [10]. To confirm the safety of this method, this
study was conducted. Thus, in the hands of experienced
specialists and in large, specialized centers, it is possible to
perform puncture of the IAS based solely on fluoroscopy
data and the position of the catheter in the CS. However,
further investigation of this issue is required.

Limitations. Our study had several limitations. First,
the sample size was small, with only 25 patients included
in the study. Second, the study design was retrospective
and not multi-center. Additionally, we only investigated
the relationship between the orientation of the IAS and the
direction of the CS in the axial plane. Further studies fo-
cusing on the IAS and CS in other planes, such as the cor-
onary plane, may reveal three-dimensional relationships
between these structures.

CONCLUSION

The direction of the coronary sinus in patients with
atrial fibrillation can be a reliable predictor of the orienta-
tion of the interatrial septum, which may have clinical sig-
nificance for electrophysiological procedures. It is import-
ant to note that knowledge of the anatomy of the coronary
sinus can help minimize complications during transseptal
puncture. However, additional clinical studies are needed
to verify these findings and establish technical recommen-
dations for transseptal puncture.

Table 2.

Measurement results obtained using MSCT

the IAS and an anatomical landmark such as
the direction of the CS may be of invaluable

importance in the practice of interventional

cardiologists and arrhythmologists.
In this study, we found a significant linear

Parameter Value Variability Time* (hour:
(degrees) (degrees) minute)

Orientation of IAS (a) | 47.2+7.8 27.6-57.3 4:3440:15

Direction of CS (B) 45.7+8.1 26.7-59.3 4:3140:16

correlation between the orientation of the IAS
and the direction of the CS in patients with AF

Note: IAS - interatrial septum; CS - coronary sinus; MSCT - multi-slice
computed tomography; * - according to the conventional «clock face»
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COMPARATIVE ANALYSIS OF LONG-TERM OUTCOMES OF THORACOSCOPIC AND ABLATION
INDEX-GUIDED CATHETER ABLATION IN PATIENTS WITH NON-PAROXYSMAL ATRIAL FIBRILLATION
I.A.Taymasova, E.A.Artyukhina, A.Sh.Revishvili

A.V. Vishnevskiy National Medical Research Center of Surgery, Russia, Moscow, 27 Bolshaya Serpukhovskaya str.

Aim. To conduct a comparative assessment of the long-term results of thoracoscopic and catheter ablation using the
ablation index in patients with non-paroxysmal atrial fibrillation (AF).

Methods. A comparative analysis of the long-term results of catheter ablation using the ablation index - group Ne 1
(36 patients) and thoracoscopic ablation with the left atrial appendage exclusion - group Ne 2 (42 patients) was performed.

Results. The effectiveness of catheter ablation was 57.14%, thoracoscopic ablation - 67.5% at 12-month follow-
up (p=0,128). There were also no statistically significant differences in safety (p=0.55). Analyzing the structure of
postprocedural atrial tachycardias in group Nel was demonstrated that AF recurrence was in 93.3%, in group Ne2 - in 50%.
Atypical atrial flutter was documented in 6.6% of cases in group Nel and in 31.5% - in group Ne2. Typical atrial flutter was
documented only in group Ne2 (18.75% (3)). However, AF recurrence was more common in the catheter ablation group
after 6 months of follow-up (p=0.04).

Conclusion. Catheter and thoracoscopic ablation are comparable in terms of overall efficacy and safety, however,
thoracoscopic ablation provides greater freedom from AF in a 6 month.

Key words: atrial fibrillation; thoracoscopic ablation; catheter ablation; ablation index
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Atrial fibrillation (AF) is the most common arrhyth-
mia in the population [1]. This type of heart rhythm dis-
order is associated with reduced quality of life, increased
risk of heart failure, ischemic stroke, and death [2]. De-
veloped by J.Cox in 1987, the Labyrinth operation and
its modifications have become the mainstay of surgical
treatment for AF, providing 95% relief from arrhythmia.
However, the invasiveness of the intervention remained a
limiting factor in the use of this intervention in patients
with lone AF [3]. In this group of patients various variants
of catheter isolation of pulmonary veins (PV) are widely
used, their effectiveness reaches 80-83% in paroxysmal
form of AF [4]. However, due to exacerbation of patho-
genetic mechanisms, patients with persistent forms of AF
require multiple catheter interventions to maintain stable
sinus rhythm [5].

The method of minimally invasive epicardial thora-
coscopic ablation of PV and the posterior wall of the left
atrium (LA) has been introduced into clinical practice to
improve the outcomes of interventional treatment of AF
[6]. According to a number of systematic analyses, the ef-
ficacy of thoracoscopic ablation in patients with persistent
form is 68-80% and in those with long-term persistent
form is 25-72% at 12 months [7, 8]. The use of non-fluoro-
scopic electroanatomical mapping systems, improvement

© Autors 2023

in methods for visualizing the anatomical and electrophys-
iological features of the atrial myocardium, the appearance
of pressure-sensing ablation electrodes and the calculation
of the ablation index (AI) allow the development of new,
advanced protocols for catheter treatment of patients with
non-paroxysmal forms of AF.

The aim of this study is a comparative evaluation of
the long-term results of thoracoscopic and catheter abla-
tion using Al in patients with nonparoxysmal forms of AF.

METHODS

The study included 78 patients with persistent and
long-onset AF without valvular heart disease, coronary
heart disease, or previous AF interventions.

Inclusion criteria:

» age over the 18 years old;

» nonparoxysmal AF (duration more than 7 days);

* symptomatic manifestation of AF (EHRA score > 2);

* left ventricular ejection fraction >40%;

» absence of contraindications to surgical treatment of AF;
» signed informed voluntary consent to participate in the
study.

Exclusion criteria:

» congenital or acquired heart defects;
» contraindications to anticoagulant therapy;

@)ov 0|
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* LA appendage thrombosis despite selected anticoagu-
lant therapys;

 cerebrovascular events that occurred less than 6 months
before study inclusion;

* previous open-heart surgeries, including those for AF;
 previous catheter interventions for AF;

* history of coronary heart disease;

* chronic diseases in the acute stage;

* the active phase of the infectious process.

Patients were on rate-control therapy with beta-block-
ers before the intervention. All patients were divided into
two groups. Patients after catheter radiofrequency ablation
(RFA) with Al were included in group 1, and patients after
thoracoscopic ablation and amputation of the LA append-
age were included in group 2. The mean age of patients in
group 1 was 55.8+13.02 years, and in group 2, 57.36+7.64
years. The mean body mass index in group

ORIGINAL ARTICLES

of a bipolar voltaic map on the AF rhythm. The reference
values for the bipolar voltage map were set at 0.1 and 0.3
mV. An esophageal temperature probe was positioned in
the esophagus under fluoroscopic control (Astrocard-
Esoseifti, Meditek) before the exposures were performed.
RF interference was performed according to the point-by-
point principle until the Al values were achieved: along
the anterior wall 460, along the posterior wall 380, the dis-
tance between 2 ablation points did not exceed 6 mm. The
following RF exposure parameters were set: maximum
temperature 44°C, maximum power 32W, irrigation rate
during ablation 17-30 ml/min.

The first step was consecutive antral isolation of the
right and left PVs. After performing antral isolation, a line
was performed along the LA roof from the right upper PV
to the left upper PV, then a line along the posterior LA wall

Table 1.
+ 2 +

! yas 30.36+4.44 kg/m »and 29'.9 .3'27 ke/ Clinical characteristics of patients, M£SD
m? in group 2. According to multislice com-
puted tomography with contrast in group 1, | Indicator Group 1 Group 2 p
the mean LA volume was 161.8+28.9 ml, in Number of patients, n 36 42 i
group 2, 170.6£39.8 ml, and the mean LA
volume index in group 1 was 71.7+20.6 ml/ Age, years >5.8+£13.02 | 57.36+7.64 | 0.63
m?, in group 2, 76.9+17.8 ml/m? (Table 1). | Gender, male, % (n) 61% (22) | 80.9% (34) | 0.123
There are differences in the volume indices | Persistent AF, % 44 .4 38 0.2
of LA but they are statistically insignificant. ~ I'py;ration of anamnesis, months 7.1x2.4 7.1%3.1 0.24

All patients received rate-control and -

. . Prolonged persistent AF, % 55.6 62 0.22

anticoagulant therapy prior to surgery. Pre-
operative preparation included the follow- | Duration of anamnesis, months 19.75+4.09 | 22.9+6.4 | 0.101
ing studies: electrocardiography (ECG), [ AP dimension of the LA, mm 54.68+7.34 | 53.02+8.98 | 0.38
daily ECG monitoring (daily ECG), coro- [ A yolume, ml 161.8+28.9 | 170.6+39.8 | 0.09
nary angiography, multislice computed to- . >
mography of LA and PV, echocardiography, LA volume index, ml/m 71.7£20.6 | 76.9£17.8 | 0.08
esophagogastroduadenoscopy. Patients un- | LV EF, % 61.14+7.17 | 60.64+6.65 | 0.74
derwent transesophageal echocardiography | EDV LV, ml 129.0+£20.1 | 131.5£23.6 | 0.61
to rule out LA appendage thrombosis. ESV LV, ml 54.8+10.7 | 56.21x12.2 | 0.59

Atrial fibrillation catheter RF EDD LV, mm 50.9+4.39 | 54.6+7.17 | 0.47

technique

Before the intervention, the patient [ESD LV, mm 32.92+4.71 | 36.83+6.44 | 0.33

was connected to a CARTO 3 nephluoro-
scopic electroanatomic mapping system
(Biosense Webster, USA). A ten-pole di-
agnostic electrode was placed through an
access via the left subclavian vein into the
coronary sinus. Through an access via the
left femoral vein into the right ventricle, an
electrode was placed for temporary brady-
cardia stimulation. After catheterization of
the right femoral vein, a transseptal punc-
ture was performed under fluoroscopic con-
trol, followed by administration of heparin
at 100 U/kg, determination of activated
clotting time and maintenance of this in-
dex at reference values for 300 seconds.
Then, a multipolar circular diagnostic lasso
electrode (Biosense Webster, USA) and a
Thermocool Smarttouch irrigated ablation
electrode (Biosense Webster, USA) with
a pressure sensor were positioned in the
LA cavity, followed by an anatomical re-
construction of the LA with construction

Note: hereinafter referred to as AF- atrial fibrillation; AP - anteroposterior;
LA - left atrium; EF - ejection fraction; LV - left ventricle; EDV - end-
diastolic volume; ESV - end-systolic volume; EDD - end-diastolic
dimension; ES - end-systolic dimension.

Left PVs

Right PVs

Fig. 1. Anatomical reconstruction of the left atrium (LA), posterior
direct projection (a). The dots indicate radiofrequency (RF)
applications: in red are RF applications with an ablation index of
460 and in pale pink are 360. Antral isolation of the right and left

pulmonary veins (PV), a line along the LA roof, a line along the
posterior wall of the LA were performed. Voltage map of the LA

after RF ablation, posterior direct projection (b). Isolation of PV and

posterior wall of LA is noted.
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from the right lower PV to the left lower PV under tem-
perature control on the channels of the temperature esoph-
ageal catheter (Fig. 1).

After RFA, a bipolar voltage map was repeated with
the assessment of excitation breakthrough zones and ad-
ditional point RF applications in these zones. The zone
with the absence of electrical activity or with minimal am-
plitude of voltages (<0.05 mV), not distinguishable from
the noise pickup, was considered to be an isolation zone.
After electric cardioversion on sinus rhythm, we checked
the block of excitation entry and exit in the isolated veins
and LA posterior wall. The mean duration of surgery was
203.8+61.3 minutes, the mean duration of fluoroscopy was
37.2+8.5 minutes, and the mean hospitalization period was
2.8+1.1 days.

Thoracoscopic atrial fibrillation ablation

technique

Before thoracoscopic ablation, patients had a multi-
polar electrophysiological electrode positioned in the cor-
onary sinus. Thoracoscopic ablation was performed in a
cardiac surgical operating room. The surgical technique
consisted in performing “box lesion” type interventions,
which included antral isolation of the right and left PVs, a
line along the LA roof - the upper “Box” line, a line along
LA posterior wall - the lower “Box” line. The procedure
ended with amputation of the LA appendage. The thora-
coscopic ablation procedure was performed using bilateral
access in the 3rd, 4th, and 5th intercostal spaces along the
anterior and middle axillary lines. After installation of tho-
racoscopic ports on the right side, pericardiotomy above the
diaphragmatic nerve was performed. Further, the oblique
and transverse pericardial sinuses were distinguished. A
conductor was placed behind the PV, along which a bipolar
electrode (Synergy Ablation Clamp, AtriCure) was guid-
ed. Next, a series of RF applications (up to 28.5 W) were
performed until tissue conductance decreased, displayed in
real time on the AtriCure system panel, followed by expo-
sure of the PV roof and posterior wall using a linear appli-
cator (CoolRail Linear Pen, AtriCure) (up to 20 W). The
left PV was similarly accessed by crossing the pericardium
below the diaphragmatic nerve. Then, a series of RF-at-
tacks were performed around the left PV until the tissue
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conductivity decreased, and the upper and lower “Box”
lines were completed. The final step was amputation of the
LA auricle using an endoscopic stapling device (EndoG-
ia, Autosuture) (Fig. 2a). Next, signals from the isolation
zones were read and evaluated using a reading electrode
(Transpolar Pen, AtriCure). After electrical cardioversion
on sinus rhythm, a check of the excitation input and output
block in the isolated veins and posterior wall of the LA was
performed: the Transpolar Pen (AtriCure) electrode was
positioned in the isolation zones, followed by stimulation
with 15 mA current and stimulation frequency of 600 ms
with subsequent assessment of the presence of the stimula-
tion conduction on the LA on ECG monitor and AtriCure
system block. In the absence of a stimulus on the LA, the
output block was considered verified. During stimulation
with a temporary electrode in the coronary sinus, signals
from the PV isolation zones and the posterior wall of the
LA were read. If there is an isoline in the isolation zones,
the input block was considered verified (Fig. 2b). The aver-
age duration of surgery was 268.69+80.02 minutes, and the
average hospitalization period was 6.00+3.28 days.

After the interventions, patients were prescribed
amiodarone for 3 months, followed by withdrawal. The in-
tervention was considered effective if there were no atrial
tachycardia recorded on ECG at 12 months follow-up. The
safety of the intervention consisted in freedom from com-
plications in the early and distant postoperative periods.
Complications were considered as consequences of the in-
tervention, requiring additional unplanned manipulations,
increasing the duration of hospitalization by 48 hours or
more, such as atrial wall perforation, cardiac tamponade,
pericardial drainage, surgical conversion, pneumothorax,
hemothorax, arterio-venous fistula, pulsatile hematoma in
venous puncture.

Statistical processing of results

When quantitative values with a normal distribution
were described, the mean values (M) and standard devia-
tions (SD) were calculated. If the distribution differed from
normal, the values were described using median (Me) and
lower and upper quartiles (Q1-Q3). Nominal data were de-
scribed with absolute values and percentages. When com-
paring the mean values in normally distributed populations

COMBUC T BNCE

Fig. 2. Epicardial ablation of the left pulmonary veins (a), upper “box” line (b), lower “box” line (c), left atrial
appendage (LAA) amputation with an endostapler (d). Schematic representation of the operation (e). Graphical
representation of the tissue impedance drop during ablation (f). Schematic representation of tissue conductance
reduction (g). Note: LSPV - left superior pulmonary vein, - RSPV - right superior pulmonary vein, SVC - superior
vena cava, IVC - inferior vena cava, LIPV - left inferior pulmonary vein, - RIPV - right inferior pulmonary vein.
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of quantitative data, Student’s t-test was calculated. The  were no surgical complications in the distant postoperative
Mann-Whitney test was used to compare quantitative data  period. This patient was excluded from the analysis of the
with a distribution other than normal. Differences were  technique results.

considered statistically significant at a significance level Long-term results of thoracoscopic ablation

of p<0.05. Nominal data were compared using Pearson’s At the follow-up period of 12 months according to
x> test or Fisher’s exact test. The “survival” function of the data of daily ECG in group 2, the efficacy of the pro-
the patients was assessed using the Kaplan-Meier method.  cedure was 67.5% (n=27) of cases (Fig. 3¢). Atrial tachy-
Comparative analysis of “sur-
vival” curves was performed us-
ing a number of tests: Log-Rank
Test, Gehan’s Wilcoxon Test,
Cox’s F-Test.

RESULTS

Long-term results of

catheter ablation

At 12-month follow-up,
according to daily ECG data,
atrial tachycardia freedom was
observed in 57.14% (n=20) of
cases in group 1 (Fig. 3a). Atri-
al tachycardias were reported
in 42.8% (n=15) of cases: 40%
(n=14) had recurrent AF and
2.8% (n=1) had atypical left
atrial flutter (AFI). The analysis
of clinical characteristics of pa-
tients with stable sinus rhythm
and with atrial tachycardia in
group 1 revealed statistically
significant differences in LA vol-
ume (p<0.01), LA volume index
(p=0.009) (Table 2, Fig. 3b).

The overall complication
rate of catheter ablation was : = —— -
2.7% (n=1) of cases. The com- e 7 = [~ ==
plication was intraoperative and £ e =~
was associated with the devel- Fig. 3. Registration of signals from the left atrium (a): rhythm - atrial fibrillation
opment of cardiac tamponade, (b). Registration of signals from the zone of isolated pulmonary veins (c): isoline -
which required pericardial punc-  entry block (d). Stimulation of the isolated pulmonary vein zone after electrical
ture and drainage. The postoper- cardioversion (e): exit block (f). Asterisks indicate activity registration zones; LA -
ative period lasted 4 days. There left atrium, PV - pulmonary veins.

Table 2.
Comparative characteristics, Me (Q 25%-75%)
. Group 1 Group 2

Indicator

SR PAT p SR PAT p
Number of patients, n 24 16 - 20 15 -
Age, years 54 (50-63) 58 (51-64) 0.67 50 (38-64) 64 (54-68) 0.06
BMI, kg/m? 29 (28-32) 31.2 (29-32) 0.18 30(27-34) 30 (29-33) 0.53
LA volume, ml 137.4 (118-141) [ 180 (171-195) | 0.023 | 157(139-179) | 187(180-221) |<0.01
LA volume index, ml/m? 71.1(65-80) | 89.7 (78.4-99.3) [ 0.036 60(45-70) 81(75-91) 0.009
LV EF, % 59 (55-66) 61.5 (59-64) 0.63 63(59-66) 59(58-63) 0.18
EDV LV, ml 133.4 (115-151) | 131 (116-139) | 0.49 | 120(100-144) | 136(120-141) | 0.72
ESV LV, ml 54.2 (48-65) 51 (48-59.5) 0.48 52(48-58) 52(48-63) 0.82
EDD LV, mm 56.7 (51-59) 53.5 (50-56) 0.16 50(45-54) 52(47-54) 0.78
KCP JIK, mm 36.1 (32-42) 34 (31-38) 0.17 31(30-36) 33(30-35) 0.35

Note: hereinafter, SR - sinus rhythm; PAT - postoperative atrial tachyarrhythmia; BMI - body mass index.
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cardias were reported in 40% (n=16) of cases: 20% (n=8)
had recurrent AF, 12.5% (n=5) had atypical left-atrial AF],
and 7.5% (n=3) had typical AF. Cases of typical AFl were
not included in the analysis of the effectiveness of the tech-
nique. The analysis of clinical characteristics of patients
with stable sinus rhythm and with atrial tachycardia in
group 2 revealed statistically significant differences in LA
volume (p=0.023), LA volume index (p=0.036) (Table 2,
Fig. 3g).

The total percentage of complications of thoraco-
scopic ablation was 4.7% (n=2) of cases. Complications
developed due to perforation of the posterior wall of the
LA with subsequent conversion to Labyrinth surgery.
The causes of complications were damage of the LA roof
during transverse pericardial sinus isolation in one case
and damage of the posterior LA wall during an attempt to
isolate the left PV in the second case. The average duration
of the postoperative period was 11+1.4 days. There were
no surgical complications in the distant postoperative peri-
od. These patients were excluded from the analysis of the
technique results.

Comparative assessment of the long-term efficacy

and safety of catheter ablation and thoracoscopic

ablation

In a comparative evaluation of the results, no statis-
tically significant advantage of thoracoscopic ablation was
found (y*> =2.80, p=0.128). To compare the results at each

Table 3.
Structure of postoperative atrial tachyarrhythmias (PAT)
in patient groups
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follow-up time point, Kaplan-Meier curve analysis demon-
strating freedom from postoperative atrial tachycardia at
12 months of follow-up in both groups was performed (Fig.
4a). Several tests were used to compare the two curves,
the results of which showed no statistically significant dif-
ferences between the curves (Log-Rank p=0.791, Gehan’s
Wilcoxon p=0.811, Cox’s F p=0.323). Thus, the technique
of catheter ablation using the IA index is comparable to
thoracoscopic ablation in terms of overall effectiveness.

However, the assessment of the pattern of postop-
erative atrial tachycardias revealed that recurrent AF was
recorded in most cases in group 1 (93.3%, n=14), whereas
in group 2, recurrent AF was recorded in only 50% (n=8)
of cases. Atypical AF1 developed in 6.6% (n=1) of patients
in group No.1 and in group No.2 in 31.5% (n=5) of patients
(Table 3).

Kaplan-Meier curves were constructed for both
groups to clearly assess the dynamics of freedom from AF
in both groups. In order to assess the statistically signifi-
cant difference in the degree of freedom from AF, a com-
parative analysis of the curves was performed (Fig. 4b).
A number of tests were used to compare the two curves,
the results of which showed no statistically significant dif-
ferences between the curves (log-rank p=0.22412, Cox’s F
p=0.13784). It is possible that statistical differences were
not detected because of the small sample size. Neverthe-
less, when comparing the long-term results according to
the data of the visits, statistically significant differences
between the groups were revealed. Thus, recurrence of AF
was significantly more frequent in the catheter ablation
group at 6 months of follow-up (p=0.04). Thus, a statisti-
cally significant tendency for recurrence of AF in group 1
at 6 months after the intervention compared to group 2 is
determined (Fig. 4c).

Fisher’s exact test was used to compare the safety of
the interventions. Thus, it was found that the differences

Type of PAT Group 1 Group 2
AF 93.3% (14) 50% (8)
Atypical AF1 6.6% (1) 31.5% (5)
Note: AF1 - atrial flutter.
a b =
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The technique of thoraco-
scopic ablation became widely
known due to the first works
of S.Krul, R.Wolf et al. (2005,
2011), devoted to the analysis
of its efficiency, which demon-
strated promising results [9, 10].
With the development of cath-
eter technologies, there were
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Fig. 4. Kaplan-Meier curves demonstrating freedom from atrial tachyarrhythmias
at 12 months follow-up (a, c) and the distribution pattern (box plots) of left atrial
volume values according to multislice computed tomography (b, d) after catheter

and thoracoscopic ablation, respectively.
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published works on compara-
tive analysis of two methods of
surgical treatment of AF. One
of the first studies comparing

the results of thoracoscopic and
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catheter ablation of AF is the FAST study [11]. From 2007
to 2010, 124 patients were enrolled in the study and ran-
domized into catheter and thoracoscopic ablation groups.
Freedom from arrhythmias was significantly higher in the
thoracoscopic ablation group compared with the catheter
ablation group (65.6% vs. 36.5%, respectively, p=0.002).
However, the rate of serious adverse events was higher
in the thoracoscopic ablation group (34% versus 16%).
Nevertheless, this study has a number of limitations. Most
patients had a paroxysmal form of AF, and there was a his-
tory of previous catheter interventions for AF. The study of
A.Adiyaman et al. (2018) presents the results of thoraco-
scopic and catheter ablation in patients with predominantly
paroxysmal form of AF (74%) [12]. Catheter ablation was
more effective than thoracoscopic ablation and provided
freedom from AF in 56% of patients versus 29% of pa-
tients in the thoracoscopic ablation group (p=0.059).

A more in-depth analysis of the comparative charac-
teristics of the two techniques has been conducted in sever-
al systematic and meta-analyses. According to a meta-anal-
ysis by W.R.Berger et al. (2018), thoracoscopic technique
is associated with higher rates of freedom from AF in
patients with persistent AF (69% vs. 51% in the catheter
treatment group), but the risks of the procedure are also
significantly higher [13]. Similar results are reflected in the
systematic analysis of S. Yi et al. (2020) [14]. In patients
with paroxysmal AF, thoracoscopic ablation has similar
efficacy to catheter ablation, but in the group of patients
with persistent AF it is associated with a greater percent-
age of freedom from AF, but also with a greater number of
adverse events. According to a meta-analysis by A.Wang
et al. (2020), catheter ablation provides less efficiency but
greater safety compared to thoracoscopic ablation [15].
The authors recommend catheter ablation as the first-line
treatment for patients refractory to antiarrhythmic therapy.

Despite similar results from meta-analyses, they also
have several limitations. There was heterogeneity in the
provision of data on patient history, which excludes the
possibility of assessing potential predictors of effective-
ness or ineffectiveness of interventions, heterogeneity in
the designs of the analyzed studies, heterogeneity of forms
of AF in patients included in the study, clinical characteris-
tics, protocols for the procedures themselves.

In 2020, the results of the multicenter randomized
CASA-AF study were published [16]. The study included
120 primary patients with long-term persistent AF, ran-

a Cumulative Proportion Surviving (Kaplan-Meier) b
© Complete + Censored

Curmulative Proportion Surviving (Kaplan-hdser) C
o Complete + Censored
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domized into thoracoscopic and catheter ablation groups.
However, catheter ablation was performed without Al in-
dex and esophageal temperature control compared to our
study. According to the results of the study, freedom from
AF without antiarrhythmic therapy was provided by 28%
in the catheter ablation group, 26% in the thoracoscopic
ablation group (p=0.83). Significant adverse events were
reported in 15% of patients after thoracoscopic ablation
versus 10% after catheter ablation within 30 days, and
40% after thoracoscopic versus 15% after catheter ablation
within 12 months of intervention (p=0.003). Moreover,
according to the data analyzed on the costs of one or an-
other method, it turned out that catheter ablation is more
cost-effective. The authors conclude that catheter ablation
is associated with improvement of AF symptoms, quality
of life and cost-effectiveness.

To achieve objective results, only patients without
previous catheter interventions with nonparoxysmal forms
of AF, without concomitant cardiac pathology were includ-
ed in the study. Due to strict inclusion and exclusion cri-
teria, the compared groups are comparable. All patients
underwent interventions according to a unified strict pro-
tocol, which also contributes to a more objective analysis
of the results. The peculiarity of this study is that cathe-
ter ablation was performed using the IA index. Thus, the
present study has a number of advantages in comparison
with the above-mentioned works, which allows an objec-
tive assessment of the results of catheter and thoracoscopic
ablation. The long-term efficacy of catheter ablation with
IA in the present study was slightly higher compared to
the literature data and was 57.14% at 12-month follow-up.
The efficiency of thoracoscopic ablation was 60%, which
does not contradict the data of the world literature. It is
worth noting that the duration of arrhythmological history
and LA volume were slightly higher in the thoracoscopic
ablation group compared to the catheter ablation group;
however, the differences were not statistically significant.

Limitations of the study. The limitations of the study
were the lack of randomization and the retrospective analy-
sis of the data. To formulate clear recommendations on the
choice of surgical treatment of AF, it is necessary to con-
tinue studying the problem in a larger sample of patients.
Also, the use of multivariate analysis of clinical charac-
teristics of a larger sample size would allow the identifi-
cation of statistically significant predictors of intervention
efficacy.
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Fig. 5. Kaplan-Meier curves showing freedom from postoperative atrial tachycardia (a) and atrial fibrillation (b),
dynamics of atrial fibrillation recurrence (c) in patient groups.
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CONCLUSION

When comparing the results of long-term efficacy, it
was found that catheter ablation of AF using the Al is com-
parable with thoracoscopic ablation in terms of overall ef-
ficacy and safety. Thoracoscopic ablation provides greater
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freedom from AF compared to catheter ablation in a time
window of 6 months of follow-up. It was also revealed that
in the group of patients with registered postoperative atrial
tachycardia, the LA volume and the LA volume index were
statistically significantly higher compared to patients with
stable sinus rhythm.
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LONG-TERM PERFORMANCE OF DOMESTIC ACTIVE-FIXATION ENDOCARDIAL PACING LEADS
1.0.Repnikov', LN.Ginzburg? O.L.Gordeev?, [D.F.Egorov’|
IState Pokrovskaya Hospital, Russian Federation, Saint-Petersburg, 85 Bolshoy prospect V.O.; *State Municipal
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University, Russian Federation, Saint Petersburg, 6-8 Lev Tolstoy str.

Aim. The aim of the study was to evaluate the long-term results of implantation of domestic endocardial leads (EL)
with active fixation ELBI 233C-53 and ELBI 233C-58, implanted in the atrial and ventricular positions, respectively.

Methods. A total of 165 patients were included in the retrospective, single-center study. 239 EL were implanted
from 2016 to 2018 (55 ELBI 233C-53 and 184 ELBI 233C-58). The median age was 78 years (43 to 92 years). 846 pro-
gramming protocols were analyzed, which were carried out on the 1st day after implantation, and then every 6 months.
Complications are divided into early (1-7 days) and late (8 days or more).

Results. In the EL ELBI 233C-53 group, there were no statistically significant changes in the pacing parameters
during the observation period. There were 6 complications (10.9%): exit block (n=1, 1.8%), dislocation of the EL (n=3,
5.4%), damage to the EL structure (n=2, 3.7%). The number of reoperations was 3 (5.4%). In the ELBI 233C-58 group,
a statistically significant increase in the pacing threshold was found (p=0.026). 13 (7.0%) complications were registered,
including an increase in the pacing threshold (n=11.6%), exit block (n=1, 0.5%), damage to the EL structure (n=1, 0.5%).

The number of reoperations in this group was 2 (1%).

Conclusion. EL ELBI 233C-53 and ELBI 233C-58 demonstrated acceptable pacing parameters and safety during
observation. Complications occurred mainly in the first year after implantation. The number of repeated operations was
low. There were no deaths caused by complications after lead implantation.

Key words: long-term results; active fixation endocardial pacing leads; early and late complications; parameters of

ELBI 233C-53 and ELBI 233C-58.
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Every year, an increasing number of pacemakers
(PM) are implanted worldwide [1]. Endocardial electrodes
(EE) are the most vulnerable in the cardiac pacing system.
With the advent of dual and triple chamber devices and the
ability to upgrade the cardiac pacing system, the number
of EEs implanted in one step is increasing. The longer the
period after implantation of EE, the higher the risk of func-
tional impairment (increase in stimulation threshold, block-
age of impulse delivery, injury to insulation or breakage of
electrode conductors) [2, 3]. Some of these problems can
be solved by programming the PM, e.g. by increasing the
stimulus amplitude when the stimulation threshold is high
or by switching the PM to monopolar stimulation mode
when one of the EE conductors is interrupted. However, in
some cases, these measures have a temporary effect or are
ineffective. In this case, the solution is repeated surgery,
repositioning or replacement EE, which increases the risk
of infectious complications [4]. Furthermore, when a new
EE is implanted, the question arises of what to do with the
remaining non-functioning electrode. Not all clinics, espe-
cially in Russia, have electrode-extraction systems at their

© Autors 2023

disposal, and removal of an EE as early as 1 year after im-
plantation by simple traction is associated with a high risk
of complications [5]. Many countries maintain registries
of patients with implanted devices as well as clinical trials
to assess the reliability, durability and safety of implanted
EEs [6]. This provides information about the 5-year “sur-
vival rate” of electrodes and the number of complications
related to the technical component of EE, rather than the
experience of a particular center or operator [7-9]. Based
on the results of some studies, a decision can be made to
withdraw certain EE models from the market [10].

EEs from different manufacturers and even different
models from the same manufacturer differ in their techni-
cal characteristics (active or passive fixation, silicone or
polyurethane coating, electrode diameter), so it is import-
ant to have reliable retrospective data to decide about im-
planting one or the other EE model. Under conditions of
import substitution, demand for the products of domestic
enterprises is forced to grow. We did not find any infor-
mation in the literature on the long-term results of using
Russian-made electrodes.
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The aim of this study was to evaluate long-term out-
comes after implantation of the ELBI 233C-53 and ELBI
233C-58 bipolar steroid-eluting devices with active fixa-
tion and silicone coating from Elystim-Cardio (Moscow,
Russia), implanted in both atrial (right atrium) and ventric-
ular (right ventricular apex) positions.

METHODS

A retrospective, single-center study included 165 pa-
tients who had 239 EEs implanted between 2016 and 2018:
55 ELBI 233C-53 and 184 ELBI 233C-58. The criterion for
exclusion from the study was loss of communication with
the patient or inability to conduct programming as planned.
The endpoints were electrode replacement/removal or pa-
tient death. The mean follow-up time was 11.9+7.5 months
(maximum 24 months). The clinical characteristics of the
patients are shown in Table 1.

Electrodes were implanted through the brachial
(141 EE, 59%), subclavian (86 EE, 36%), or external jug-
ular vein (12 EE, 5.0%). In our study, the choice of the
target vein was determined by the anatomical features of
the patient and was staged. We started with isolation of
the brachial vein (59% of implantations). In case of hy-
poplasia, it was impossible to lead two EEs through one
vein, as well as in case of obstruction at the place of the
confluence with the subclavian vein, puncture of the lat-
ter was performed (36% of cases). Finally, if puncture of
the subclavian vein was impossible, access to the external
jugular vein was made (5%) [11].

We analyzed 846 programming protocols that were
performed on the first day after implantation and every 6
months thereafter. Programming was performed using the
programmer Elystim-Cardio Progrex-060 (Version 5.20).

All complications were divided into early (1-7 days)
and late (8 days or more). Electrode dislocation was diag-
nosed during PM programming by absence of myocardial
capture or electrode stimulation of another heart chamber
and confirmed by radiography. High stimulation thresh-
olds included values greater than 2.5 V with a stimulus
duration of 0.4 ms. EE structure damage was defined as
impaired sensitivity/stimulation and/or significant chang-
es in electrode impedance (<300 ohms, >2000 ohms, or
impedance changes greater than 30% of
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quantitative trait. Statistical significance of changes in the
index in dynamics was assessed using Pillai’s Trace. When
comparing three or more dependent populations whose dis-
tribution differed from normal, we used the nonparametric
Friedman criterion with posterior comparisons using the
Wilcoxon criterion with Holm correction.

RESULTS

The parameters of ELBI 233C-53 electrodes in the
atrial position (right atrial auricle) on the first day after
implantation and in subsequent observations are shown
in Table 2. These values were comparable with published
data on atrial electrodes from other manufacturers [9, 12,
13]. Analysis showed no statistically significant changes
in threshold, sensitivity, and impedance during the obser-
vation period (p = 0.883, 0.714, and 0.421, respectively).

Parameters of ELBI 233C-58 electrodes in ventric-
ular position (right ventricular apex) are shown in Table
2. They were comparable with the published data of oth-
er studies on ventricular electrodes with active fixation
[3, 14]. During the analysis of the dynamics of the ES
threshold, we found its statistically significant increase
(p=0.026). At the same time, there were no statistically
significant changes in sensitivity and impedance (p=0.72
and 0.922, respectively).

Complications

Six complications (10.9%) related to atrial electrodes
were identified in 5 patients (2 complications were regis-
tered in one patient). Complications related to ventricular
electrodes were registered in 13 patients (7.0%).

Electrodes ELBI 233C-53

In the early postoperative period, in 1 (1.8%) pa-
tient there was a block of the impulse output along the
atrial electrode, which required a repeated operation -
electrode replacement. Late complications were detect-
ed in 5 patients (9.0%). Three cases (5.4%) of electrode
dislocation occurred between 8 days and 11 months and
required repositioning in only 2 cases (3.6%), since in
the third patient the atrial electrode was disconnected
during programming due to development of a permanent
form of atrial fibrillation. Also in 1-12 months, 2 (3.6%)
electrode structure damage was detected (in 1 case, elec-

the previous programming level) Table 1.
Statistical analysis Clinical characteristics of patients
Statistical analysis was performed | [pdicator Value
using StatTech v. 1.2.0 (developer - Stat- " ErYT
Tech LLC, Russia). Quantitative indices Age, years - 78 (43,70-81.5:92)
were evaluated for their correspondence | Male gender, n (%) 75 (454)
to a normal distribution using the Kolm- | Coronary heart disease, n (%) 157 (95.2)
ogorov-Smirnov  criterion. Quantitative | Arterjal hypertension, n (%) 4(2.4)
measures Wth a ngrmal d istribution were Chronic rheumatic heart disease, n (%) 424
described using arithmetic mean (M) and - -
standard deviations (SD), 95% confidence Sinus node weakness syndrome, n (%) 40 (24.2)
interval (95% CI) limits. In the absence ofa | AVB blockade II/II1, n (%) 9(5.4)/24 (14.6)
normal distribution, quantitative data were | Binodal disease, n (%) 27 (16.4)
described using median (Me) and lower 10 p= e 7 bicie AVB, 1 (%) 29 (17.6) /32 (19.4)
and upper quartiles (Q1-Q3). One-factor -
analysis of variance with repeated mea- AFt, subtotal / complete AVB, n (%) 2(1.2)/2(1.2)

sures was used to compare three or more
related groups on a normally distributed

Note: * - values are presented as median (25 and 75 quartiles); AVB -
atrioventricular block, AF - atrial fibrillation; AFt - atrial flutter.
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trode impedance decreased to 150 ohms, and in 1 case,
it increased to 3000 ohms in bipolar mode, 450 ohms in
monopolar mode). These changes did not affect the func-
tioning of the electrode and did not require surgical inter-
vention, since the patient was not PM-dependent (Table
3). Thus, the number of reoperations in the atrial elec-
trode group was 3 (5.4%).

Electrodes ELBI 233C-58

Early ventricular electrode complications were noted
in 8 (4.3%) patients. Of these, in 6 cases (3.3%) there was
an increase in the threshold (to a maximum of 3.75 V),
which required reprogramming and prescription of anti-in-
flammatory therapy. In 1 (0.5%) case, impulse output block
was detected (electrode repositioning was performed) and
in another 1 patient (0.5%), impedance increase over 2000
ohms was noted, which did not affect electrode function-
ing; the patient is under dynamic observation. In 5 (2.7%)
patients there were late complications (1-15 months) - in-
crease of the threshold in all cases. Reoperation, namely
replacement of the ventricular electrode, was required in 1
case (0.5%) due to increased threshold (Table 3). The total
number of reoperations in the ventricular electrode group
was 2 (1.0%).

DISCUSSION

Bipolar electrodes ELBI 233C-53 and 233C-58 have
active fixation in the form of a microscrew on the distal
end, covered with silicone insulation. The length of the
electrodes is 53 and 58 cm, respectively. For easy orienta-
tion between the electrodes when implanting a dual-cham-
ber PM, the connector part of the ELBI 233C-53 is marked
with a green ring marker. The material of the anode is tita-
nium covered with iridium oxide; the cathode is made of
platinum-iridium alloy, also covered with iridium oxide.
The amount of dexamethasone in the distal part of the elec-
trode is 0.65 mg.

ORIGINAL ARTICLES

The electrodes are supplied with 3 styli - straight,
0.39 mm diameter (with a green tip) and 0.35 mm diameter
(with a yellow tip), as well as a 0.35 mm diameter J-shaped
stiletto (with a yellow-green tip). It is worth noting that
the J-stilet for ELBI 233C-53 has an “anatomical” bend in
2 planes, frontal and sagittal, which greatly facilitates its
positioning in the appendage of the right atrium.

The maximum electrode diameter is 7.5 French (Fr).
This is larger than the diameter of silicone-coated elec-
trodes from other manufacturers available on the mar-
ket today (e.g., Beflex RF 45D and 46D (Sorin Group),
and the Cary Fix Novus 5076 (Medtronic), which have
a maximum diameter of 6 Fr). In the clinic, the diameter
of the electrode matters in the choice of surgical access.
For example, the size of the brachial vein often does not
allow two 7.5 Fr electrodes to be inserted simultaneously,
or after successful insertion, the electrodes are so closely
spaced that free positioning inside the heart is difficult
due to mutual friction reinforced by the silicone coating.
Also, difficulties may arise when introducing additional
electrodes with a large diameter through the subclavian
vein, when there are already previously implanted elec-
trodes in it and there is a narrowing of the vein lumen,
making it difficult to pass additional electrodes. There-
fore, the development and introduction of electrodes with
a smaller diameter would solve a number of technical
problems arising during the implantation procedure. The
mechanism of active fixation implies greater stability of
the electrode-endocardium contact, which is manifested
by a lower percentage of dislocations in the early and
late postoperative period. Our study revealed 5.4% of
late atrial electrode dislocations, which is comparable or
slightly higher than this in other studies [9, 12, 13]. At the
same time, no dislocations were detected in ventricular
electrodes, which is superior to similar data of foreign
studies [14]. On the one hand, this can be explained by

Table 2.
Analysis of dynamics of electrostimulation threshold, sensitivity and impedance of ELBI 233C-53
and ELBI 233C-58 electrodes
Stages of observation
Indicat -
nieator 1 day 2 days-6 7-12 months | 13-18 months | 19-24 months P
months
Electrodes ELBI 233C-53

Pacing threshold, V, 0.85 [ 0.69- | 1.02 | 0.83- ] 1.01 | 0.82- 1+ 0.8- | 0.89 | 0.75- 0.883
M=+SD +0.56 | 1.01 [+0.52] 1.2 | +0.39 | 1.19 | 0.26 1.2 [ +£044 | 1.03 '

e 27 | 2.17- | 2.61 | 1.97- | 2.09 | 1.55- | 2.97 | 1.46- | 2.35 | 1.84-
Sensitivity, mV. MESD™ 1y g1 | 300 |41.79| 324 |+1.15| 2.63 | +2 | 448 | <166 | 285 | *7!
Impedance, Ohm, Me, 550- 552- 554- 550- 546-
Q1-03 624 73 650 788 592 711 613 766 630 750 0.421

Electrodes ELBI 233C-58

Pacing threshold, V, 0.62 | 0.38- | 0.83 | 0.68- 1.1 0.1- 1.15 | 0.71- | 1.23 [ 0.78- 0.026
M=+SD +0.21 | 0.87 [+0.13] 098 | =0.87 | 2.1 | +0.38 | 1.58 | £0.39 | 1.68 '

e 7.28- 8- 8- 9.6- 14.4-
Sensitivity, mV, M+SD 13.2 144 14.4 4.4 14.4 4.4 14.4 144 14.4 14.4 0.72
Impedance, Ohm, Me, 752 475- | 678 567- 675 528- 715 489- 722 547- 0.922
Q1-Q3 +241 | 1030 | £96.7| 789 | £128 [ 823 | +196 | 941 | £152 | 897 '

Note: ES - electrocardiostimulation.
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the fact that in our study all ventricular electrodes were
in the apex of the right ventricle, which initially suggests
greater stability of the electrode, although even in this
case there remains the possibility of its dislocation in
the following situations: in the early postoperative phase
due to the lack of control of good contact of the electrode
with the endocardium in the implantation phase (control
of screw exit from the electrode by X-ray marker, test
with breathing and coughing, careful fluoroscopic con-
trol of the movement of the electrode tip after unscrewing
the screw, endogram shape); in the early and late postop-
erative phase due to external causes (Tweedler or Reel
syndrome, closed thoracic trauma with electrode traction,
and some others) [15].

Considering the clinical relevance of these data, the
low probability of ventricular electrode displacement is
certainly favorable in terms of patient safety, especially if
the patient is PM-dependent.

The relatively high frequency of dislocations of atri-
al electrodes, as shown in various studies [13, 16], can be
explained by the absence of a J-shape at the distal part of
the electrode, which is characteristic of passive electrodes
where such a pre-shape is a fixation mechanism in the tra-
beculae of the right atrium. The atrial electrode with active
fixation is fixed only by a microscrew, and its stability is
not maintained by the curved shape. It can be assumed that
the criteria described above for the stability of an electrode
with active fixation should be observed even more strictly
when implanting an electrode in the atrial position to re-
duce the number of dislocations and thus the number of
repeated surgical interventions.

It is well known that implantation of an electrode
through the subclavian vein carries the risk of pneumo-
thorax as well as damage to the electrode in the subcla-
vian vein, as it runs through the riboclavicular ligament
[17, 18]. When analyzing the causes of electrode damage,
we found that both atrial electrodes that had impedance
changes were implanted through the subclavian vein. At
the same time, both ventricular electrodes, which also had
impedance changes, were implanted

23

The main complication in the ventricular lead group
was a significant increase in pacing threshold, found both
early (7 cases, 3.8%) and to a lesser extent late (5 cases,
2.7%) after surgery. Conservative methods, i.e. increasing
the stimulus amplitude and prescribing anti-inflammatory
therapy, reduced the stimulus threshold in 10 cases (5.4%),
but two patients underwent repeated surgery - reposition-
ing and electrode replacement - due to the ineffectiveness
of conservative therapy. Several possible reasons for the
increase in the threshold of irritation have been described
in the literature, and the relationship between the devel-
opment of the complication and the timing after surgery
provides the key to understanding these reasons [15, 19].
If there is an increase in pacing threshold or blockage of
output hours or days after implantation, electrode displace-
ment or cardiac perforation are the most likely causes. Loss
of traction several weeks or months after surgery is mainly
due to the fouling of the electrode with connective tissue
sleeve. This variant is rare nowadays, as all modern elec-
trodes have a steroidal coating on the distal end. Finally, an
increase in the stimulation threshold after several months
or years is most often associated with damage to the metal
conductor or electrode insulation, and possibly with deple-
tion of the pacemaker battery. In addition, reversible causes
must be ruled out in all cases, such as metabolic disorders,
myocardial ischaemia and the use of various pharmacolog-
ical drugs that can increase the stimulation threshold [20].

The tactics for managing a patient with this compli-
cation in our study was as follows. If an output blockage
occurred early after implantation, an urgent repositioning
or electrode replacement was performed. In the case of the
early output blockade of ELBI 233C-53, the electrode was
replaced. The surgeon’s motivation to perform the replace-
ment instead of reducing the EE remained unknown (there
were no records in the medical history).

If the stimulus threshold was high, non-steroidal
anti-inflammatory drugs were administered early and the
stimulus amplitude was increased threefold, followed
by programming every 1-2 days until there was a ten-

. . Table 3.
through the brachial vei. Thus, there Complications of ELBI 233C-53 and ELBI 233C-58 electrodes
was no clear correlation between the
probability of electrode damage and | Complications Timeline | n | % | Treatment
the vein through whlch.the implanta- Eloctrodes ELBI 233C-53
tion was performed. This may be due
to both the small sample of patients | Exit Block Upto8days. [ 1 [1.8 Electrode
and the small number of electrode le- replacement
sions (two in each group). In the case Dislocation 8 days. -11 3 |54 Repositioning/
of ventricular electrodes, it is not pos- months. ' replacement
sible to talk conclusively about where | Damage to the EE structure 1-12 months. | 2 [3.6| Surveillance, RP
the (?lectrodes are damaged .a1.1d the Eloctrodes ELBI 233C-58
possible causes before the revision. In - -
our experience with electrodes from | LXit Block 1-7 days. 1105 Repository
other manufacturers, even access via | Impedance >2000 Ohms 1-7 days. 1 0.5 Observation
venipuncture of the brachial vein does 1-7 days. 6 [3.3 RP, NSAIDS
not guarantee loqg—teng preservation ' ' ' 1-15 months. | 4 122 RD
of the electrode insulation, as exces- | High stimulation threshold o -
sive forces when tightening the liga- 2 months. 1105 1ectro ¢
ture around the vein without using a replacement

coupling can also lead to damage to
the insulation early after implantation.

Note: EE - endocardial electrode; RP - reprogramming; NSAIDs - non-steroidal
anti-inflammatory drugs.
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dency for this parameter to decrease. Further program-
ming was performed as usual (in 3-6, 9-12 months). If
the complication occurred after 2 months and later, the
electrode was replaced/repositioned if it was not pos-
sible to programme a double amplitude reserve. In this
case, dislocation and/or damage to the clectrode was
ruled out in the initial phase by the chest X-ray in the
“hard” X-ray mode. We replaced one ELBI 233C-58 at
a late date (2 months after implantation) due to an in-
creased stimulation threshold. The former electrode was
removed without technical difficulties by traction, and
there was no damage to it.

With the experience gained in implanting the ELBI
233C-53 and ELBI 233C-58 clectrodes, we had a request
to the manufacturer to improve the design and facilitate the
implantation of these electrodes. This applies first and fore-
most to the stylet supplied with the electrodes. As stated
above, these are 2 straight stylets with different thicknesses
and therefore different degrees of stiffness. It was observed
that in some cases it was impossible to position the lead
in the right ventricle with a straight stylet, even with the
least stiffness, because the stylet could not be passed along
the course of the lead through the tricuspid valve into the
right ventricle. The stylet as if “straightened” the electrode,
which resulted in its dislocation into the right atrium. The
problem was solved by replacing the stylet with imported
analogues, smaller in diameter and “softer”. Therefore, we
believe that adding another stylet of lower stiffness to the
kit would solve this problem and use only the “native” sty-
lets during the operation.

ORIGINAL ARTICLES

The second design feature concerns the active lock-
ing micro-screw. In some situations, when the electrode
is implanted through the brachial vein, especially when
it is obstructed by tortuosity or an inconvenient angle of
entry into the subclavian vein and the electrode has to be
pushed along the vein with some force, an unintended un-
screwing of the screw and entrapment of the screw into the
venous wall has been observed. This hindered the further
free movement of the lead and required the screw to be
screwed back, which not only prolonged the operation time
and made the work more difficult, but also posed a certain
risk to the patient (vein perforation, possible damage to the
tricuspid valve). We believe that the fixation mechanism
should be improved to avoid such complications.

CONCLUSION

ELBI 233C-53 and ELBI 233C-58 electrodes
demonstrated acceptable parameters of sensitivity, acute
and chronic stimulation thresholds, and safety during the
observation period. With a relatively high rate of early and
late postoperative complications, which occurred predom-
inantly in the first year after implantation, the rate of re-
operation was low (5.4% in the atrial group and 1% in the
ventricular electrode group). A somewhat higher number
of complications in ELBI 233C-53 electrodes in the atrial
position is explained by their more frequent dislocation,
which is probably due to the peculiarities of electrode fix-
ation in the ear of the right atrium with the formation of
a J-shaped loop. No deaths caused by complications after
electrode implantation were detected.
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ADDITIONAL LEFT ATRIAL LESIONS IMPROVE THE EFFECT OF CRYOBALLOON PULMONARY
VEIN ISOLATION IN PAROXYSMAL ATRIAL FIBRILLATION PATIENTS
Iu.I.Rachkova'?, O.A.Sergeeva', M.V.Gorev'?, Sh.G.Nardaia', N.A.Gaidukova', S.V.Petelko', O.V.Makarycheva'?,
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!Clinical City Hospital named after 1.V. Davydovsky, Russia, Moscow, 11 Yauzkaya str;

’Moscow State University of Medicine and Dentistry named after A.l. Evdokimov, Russia, 20/1 Delegatskaya str.

Aim. Cryoballoon ablation (CBA) is one of the methods for catheter pulmonary vein isolation (PVI) for paroxysmal
atrial fibrillation (AF). Left atrial additional lesion (LAAL) to PVI were proposed to eliminate extrapulmonary AF trig-
gers. Nonetheless whether the additional lesions improve CBA effectiveness is not clear.

Methods. Primary CBA procedures performed for paroxysmal AF during 2017-2021 were analyzed. The study
group (Algorithm group, n=82) was recruited prospectively in 2019-2021. As the first step CBA PVI were performed in
all pts. In those who were on sinus rthythm (SR) after the PVI, AF induction attempts with burst atrial pacing were per-
formed. Pts with induced AF and those who stayed on AF after PVI underwent LAAL at the left ganglionated plexus area.
In case of stable SR (non-inducible AF) the procedure finished. If AF was inducible or did not terminate during CBA, the
second LAAL set were performed - LA posterior wall lesions. If AF was still inducible or did not terminate, the SR was
restored by electrical cardioversion. The control group (Control group, n=94) was formed retrospectively from patients
with routinely performed only CBA PVI with achievement of isolation criteria in 2017-2019. If AF continued, sinus
rhythm was restored by cardioversion. There were no attempts of induction AF during the procedure.

Results. The Algorithm and Control groups were comparable in terms of clinical, demographic and electrophys-
iological characteristics. At 12 months postoperatively, the effectiveness was higher in the Algorithm group than in the
Control group (78.0% vs. 62.8%, p = 0.044). No adverse effects were found.

Conclusion. Thus, the stepwise approach with LAAL increases the effectiveness of CBA in the long-term period
and does not affect the risk of complications.

Key words: atrial fibrillation; cryoballoon ablation; additional lesion; isolation of the posterior wall of the left
atrium
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Pulmonary vein isolation (PVI) by cryoballoon abla-
tion (CBA) is one of the main methods of rhythm control
in patients with paroxysmal atrial fibrillation (AF) [1, 2].
The effectiveness of PVI is due to the elimination of trig-
gers, which to the greatest extent cause the occurrence of
AF [3]. According to M.Haissaguerre et al. the detection of
pulmonary vein (PV) trigger activity reaches 94% during
the primary catheter ablation procedure [4]. AF relapse can
be connected not only with restoration of conduction in PV,
but also with activation of extrapulmonary arrhythmogen-
ic foci (triggers or circles of re-entry), that most often is
caused by development of atrial fibrosis [3, 5]. The most

© Autors 2023

frequent localizations of such AF triggers are superior vena
cava, coronary sinus, left atrial (LA) appendage, Marshall
ligament, border ridge, areas of fragmented activity at gan-
glionic plexus (GP) and posterior wall (PW) of LA [3]. It is
known that PV and PW LA have a common embryological
origin from the ectoderm and a similar histological struc-
ture [6, 7].

At the same time, the effectiveness of catheter ab-
lation is also affected by comorbidity. Many studies have
shown that such risk factors as arterial hypertension, obe-
sity, chronic heart failure aggravate the processes of elec-
trical and structural atrial remodeling [8, 9].
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According to the recommendations of the Europe-
an Society of Cardiology for the diagnosis and treatment
of AF (2020), the necessity, localization, and volume of
additional lesion (AdL) during catheter ablation proce-
dure are at the discretion of the operating surgeon [8].
Recent studies that have investigated the issue of AdL
application with CBA show ambiguous results and re-
quire careful analysis [10-13]. It is known that induction
of sustained AF by increasing atrial pacing after PVI can
be a predictor of AF recurrence [14]. The issue of staged
application of AdL based on the possibility of AF induc-
tion after performing CBA PVI
has not been previously studied.

Thus, it seems relevant to
compare the efficacy of standard
CBA PVI and CBA PVI proce-
dure with staged application of brocedure Mo
AdLin the LA based on induc- completed
ibility of AF. The aim of the |
present study is to evaluate the Group A-PVI
effect of AdLin the LA after the
completion of PVI on the effica-

Yes

cy of CBA in patients with par- cP;?nC;:l;ere N
oxysmal form of AF. |
METHODS

The study included 176
patients in whom clinical and
demographic and electrophysi-
ological characteristics, as well
as long-term results of the inter-
vention were studied. Inclusion
criteria: age of patients from 18
to 75 years old, paroxysmal form
of AF, primary CBA. Exclusion
criteria: malignant neoplasms,
pregnancy, severe renal dysfunc-

. . Group A-SR
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Methodology of the CBA procedure

All patients underwent computed tomography of the
LA or transesophageal echocardiography before catheter
ablation to rule out thrombus in the LA. Under intrave-
nous sedation and local anesthesia, venous access was per-
formed, diagnostic multipolar electrodes were positioned
in the coronary sinus and right ventricle. Electrophysiolog-
ical examination (Bard, Lab system Pro, USA) was per-
formed before and after CBA PVI to diagnose concomi-
tant cardiac rhythm disturbances, the dynamics of effective
refractory period of atrioventricular node and antegrade

Group Control

()

Procedure
completed

Group Algorithm

L 2

SR AF

| Group C-SR | I Group C-AF I

¢

L..3

Procedure completed

4 > AF induction

Yes

0 - CBAPVI
, - AdL GP
| @ -LPWLA

___________________________

| Group A-PVI -GP-PW |

Fig. 1. Scheme of performing cryoballoon ablation (CBA) in both groups. Note:
hereinafter, PVI - pulmonary vein isolation; AdL - additional influences; GP -
ganglionic plexus; PW - posterior wall; LA - left atrium; SR - sinus rhythm; AF -
atrial fibrillation; A - Algorithm (study group); C - Control (control group).

tion (creatinine clearance <25
ml/min; blood creatinine >220
pmol/L) and liver (increased ala-
nine aminotransferase, aspartata-
minotransferase, bilirubin levels
over 3 standards), patient refusal
to participate in the study, loss of
communication with the patient
after CBA. The study was con-
ducted in accordance with the
principles of the Declaration of
Helsinki.

We analyzed the primary
CBA procedures performed in
patients with paroxysmal AF
between 2017 and 2021. The
study group (Algorithm Group,
n=82) recruited prospectively in
2019-2021 underwent CBA with

Table 1.
Comparative characteristics of the main clinical and demographic indicators

Indicator Grou?ni?z(;nthm Grozlrpl):(glz;ltrol D

Female gender, % 50 553 >0.05
Age, years 62 [53; 67] 65 [58; 68] >0.05
Body mass index, kg/m? 28.0[26.3; 31.8] 28.8 [25.2; 33.5] >0.05
HAF, years 4.0[2.0;10.0] 4.0[1.6;8.0] >0.05
CHA_DS2-VASc, points 2[1; 3] 2 [1; 4] >0.05
HAS-BLED, points 0[0; 1] 01[0;1] >0.05
AH, % 74.4 85.2 >0.05
DM, % 6.2 8.6 >0.05
CHD, % 7.3 18.5 >0.05
BMR, % 7.3 12.3 >0.05
ECS/ICD 2.4 7.4 >0.05
LA size, mm 44 [39; 46] 41.0 [38; 40] >0.05
LV EF, % 60 [58; 65] 60 [60; 65] >0.05

staged Addl. The control group
(Control Group, n=94) retro-
spectively included patients who
routinely underwent only CBA
PVIin 2017-2019.

Note: Data are presented as median and interquartile range - Me [Ql; Q3] or
absolute and relative frequencies - n (%). HAF, history of atrial fibrillation; AH,
arterial hypertension; DM, diabetes mellitus; CHD, coronary heart disease; ACS,
acute cerebral circulation disorder; ECS, implanted pacemaker; ICD, implanted
cardioverter-defibrillator; LA, left atrium; EF ejection fraction.
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Wenckebach point were assessed, including for evaluation
of response of cardiac autonomic nervous system to inter-
ference (cardioneuroablation). The interatrial septum was
punctured under radiological control, transseptal SRO 8Fr
(Abbott, USA) or Preface 8Fr (Biosense Webster, USA)
introdissection, its change to a FlexCath Advance 12Fr
guided introdissector (Medtronic, USA) in the LA cavity
and subsequent positioning of a cryoballoon catheter (Arc-
ticFront Advance 28 mm, Medtronic, USA) in each PV via
a circular diagnostic catheter (Achieve, Medtronic, USA).
PV occlusion was confirmed by the injection of iopromide
X-ray contrast agent (Ultravist 370, Polysan NTFF LLC,
Russia). The PVI time, minimum temperature, and total
duration of exposure were evaluated. The validity of the
effects was confirmed by the presence of a bidirectional
conduction block. All AdLwas performed under tempera-
ture control in the esophagus, where exposure was stopped

29

when the temperature decreased to +20°C. When the right
PV was isolated, the right diaphragmatic nerve was stim-
ulated at a frequency of 60/min to detect a disturbance in
its conduction and to stop the action. It is also worth noting
that in patients with a history of typical atrial flutter (AF1)
or in case of induction of persistent typical AF1 by increas-
ing atrial stimulation, radiofrequency ablation of cavotri-
cuspidal isthmus was additionally performed.

Features of the procedure in the study group

(Algorithm)

Algorithm group (n=82) recruited prospectively in
2019-2021. The group consisted of patients who underwent
an initial CBA PVI procedure followed by staged AdL “on
demand”. The first stage was the CBA PVI with achieve-
ment of the isolation criteria. Patients with sinus rhythm af-
ter the end of PVI constituted group A-sinus rhythm (SR),
patients with AF after the end of PVI constituted group
A-AF. Further, in the A-SR

Table 2. . .
Comparative characteristics of the main intraoperative parameters between the group, 1ndgct10n of AF was per-
groups forrped using prograrpmed and
pacing atrial stimulation. In all
Group Group cases, programmed and pacing
Indicator Algorithm Control p atrial stimulation was performed
(n=82) (n=94) from a diagnostic multipole
HR before CBA 60 [53: 68] | 64[55:71] |>005| clectrode positioned in the cor-
onary sinus. Programmed stim-
HR after CBA 70 [62; 78] 70 [64; 80] [>0.05| lation was performed with a
EPR AVN before CBA 300 [265; 320] | 300 [273; 355] | >0.05 | baseline stimulation cycle length
EPR AVN after CBA 260 [240; 280] | 270 [245; 335] [ >0.05 0? 1?;% ms and l?llfe eitrastlimulus
) . 0 ms with further shorten-
\Cvélrkeb“h s antegrade point before the | 15137, 4951 | 430 [375:495] | 0.05 | ing of the extrastimulus until an
- effective atrial refractory period
Wenkebach's antegrade point after the CBA | 400 [330; 432] | 410 [340; 470] [ >0.05 | 25 achieved. The increasing
Minimum temperature in LSPV, °C 47 [44; 51] 45[44; 48] |[>0.05| stimulation was performed se-
Minimum temperature in LPVI , °C 44 [42; 47] 43 [40;46] |>0.05| quentially until the stimulation
Minimum temperature in RPVI, °C 46 [44; 50] | 46 [42:50] |>0.05| ©yele length reached 300 ms,
— - 250 ms, 220 ms, and 200 ms,
Minimum temperature in RSPV, °C 51 [47; 55] 48 [44; 53] [>0.05 respectively. When AF was not
TTILSPV, s 55 [35; 74] 38 [30;50] |>0.05| inducible, the operation was
TTILIPV, s 35[26. 51] 45[24;60] |>0.05| completed (subgroup A-PVI).
TTI RSPV, s 57 [36; 77] 3420 55] |>0.05 In case of induction Qf stable AF
(duration of the episode more
TTI RIPV, s 30 [21; 50] 36[26;56] [>0.05| an 30 s), as well as in patients
Duration of LSPV exposure, s 240 [240;240] | 240 [180;240] | >0.05 | from the A-AF group, the next
LPVI, exposure time, s 240 [180;240] | 240 [180;240] [ >0.05 | step was to apply AdL in the left
Duration of RPVI exposure, s 240 [180;240] | 240 [180;240] | >0.05 | GP- GP localization was deter-
- mined based on the anatomical
Duration of exposure to RSPV, s 240 [240;240] | 240 [180;240] | >0.05 features of the LA according to
RFA CTI, % 15.9 28.7 >0.05 computed tomography and in-
Radiation load, mGy 151 [88;263] | 159[80;329] |>0.05| traoperative contrast imaging.
Duration of operation, min 85 [73; 100] | 80.0 [70; 103] [>0.05| AdL in the right GP region were
- — not routinely performed, since
Intraoperative complications, % 0 0 >0.05 GP isolation in the right LA is

Note: Hereafter, HR - heart rate; CBA - cryoballoon ablation; LSPV - left superior
pulmonary vein; LIPV - left inferior pulmonary vein; RIPV - right inferior pulmonary
vein; RSPV - right superior pulmonary vein; EPR AVN - effective refractory period
of atrioventricular node; RFA - radiofrequency ablation; CTI - cavo-tricuspidal
ismus, TTI (time to isolation) - time from the beginning of exposure to LA isolation
by circular diagnostic catheter Achive. Considered intraoperative complications:
persistent paresis of diaphragmatic nerve, hemopericardium, acute impairment of

cerebral circulation.

achieved by routine isolation of
the right LA using a cryoballoon.
When a stable sinus rhythm was
achieved, the procedure was ter-
minated (subgroup A-PVI +GP).
In case of continuation of AF or
its induction by repeated pacing
stimulation, AdL was applied on
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PW LA (subgroup A-PVI +GP+PW); if AF continued after
completion of Addl, sinus rthythm was restored by cardio-
version (Fig. 1).

Features of the procedure in the control group

(Control)

The Control group (n=94) was recruited retrospec-
tively from patients who routinely underwent the tradition-
al CBA PVI procedure in 2017-2018 with the achieve-
ment of isolation criteria. If the patient had AF after the
operation, electrical cardioversion was performed. No at-
tempts at induction of A were made. No additional impacts
were applied. Patients with sinus rhythm after the proce-
dure constituted the C-SR group, patients with AF consti-
tuted the C-AF group (Fig. 1).

Surveillance after CBA. After discharge, all patients
received antiarrhythmic and anticoagulant therapy for 3
months. Further therapy correction was performed on an
outpatient basis at the patient’s place of residence. The effi-
cacy of CBA was evaluated 12 months after the procedure.
The intervention was considered effective if there was no
recurrence at the time of the visit. The occurrence of one
or more sustained atrial tachyarrhythmia paroxysms (atri-
al tachycardia/AF1/AF) recorded on an electrocardiogram
or in a daily electrocardiogram monitoring was considered
as relapse; “blind period” (first 3 months after the proce-
dure) was excluded from follow-up. To assess the safety of
the intervention, the following clinically significant com-
plications were considered: diaphragmatic nerve paresis,
hemopericardium, gastroparesis, acute cerebral circulation
disorder, atrial-esophageal fistula formation.

Statistical analysis

Statistical analysis of the results was performed us-
ing SPSS Statistics 26.0 (IBM, USA). Analysis for nor-
mality of the distribution was carried out using the Kolm-
ogorov-Smirnov method. A distribution deviating from
the null hypothesis with the level of statistical significance
p<0.05 (null hypothesis - data are distributed normally)
was considered different from normal. Quantitative indi-
ces in a distribution other than normal are presented as me-
dian and interquartile range [Q1-Q3]. Nominal indicators
are presented as fractions (and absolute values). Quanti-
tative variables were compared using the Kruskal-Wallis
and Mann-Whitney methods. Nominal variables were
compared using Fisher’s exact test and Chi-square. CBA
efficiency was calculated by the Kaplan-Meier method,
and the LogRank test was used to evaluate the statistical
significance of the obtained result. The results were con-
sidered statistically significant when the p value was less
than 0.05.

RESULTS

In terms of the main clinical and demographic pa-
rameters, the studied groups were comparable (Table 1).
When comparing the main intraoperative parameters,
including electrophysiological ones, no significant dif-
ference between the groups was revealed (Table 2). After
12 months, the effectiveness of the CBA procedure was
evaluated in both groups (Fig. 2). The overall proportion
of patients without recurrence of AF in the Algorithm
group was 78.0%, while in the Control group it was 62.8%
(p=0.044). The first 3 months after the procedure (“blind”

ORIGINAL ARTICLES

period) was not taken into account in the efficiency eval-
uation. There were no clinically significant complications
in either group.

A statistical analysis of the distant effectiveness
of subgroups according to the stages of catheter abla-
tion was also performed (Table 3). When comparing the
subgroups among themselves, the differences were not
statistically significant, except for the A-SR and C-SR
subgroups, p=0.036 (Fig. 3). Amiodarone, sotalol, or
propafenone were administered for antiarrhythmic pur-
poses after the CBA procedure. When analyzing anti-
arrhythmic therapy 12 months after the procedure, no
statistically significant differences between the groups
were found (Fig. 4).

DISCUSSION

Nowadays, it is of great interest to perform AdL with
the help of CBA technology. The possibility of performing
this type of AdL in patients with persistent AF has been
most studied [13]. For example, A. Aryana et al. in a mul-
ticenter study on 390 patients with persistent form of AF
revealed significantly higher both early and long-term ef-
ficacy in CBA PVI with isolation of PW LA compared to
isolated CBA PVI [11].
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Fig. 2. Comparative assessment of the effectiveness of
the CBA procedure over 12 months of follow-up in the
Algorithm and Control groups.

Table 3.
Annual efficiency (AE) of the BCA in a subgroup
analysis

Study groups N | GP (%)
Algorithm Group 82 78
Algorithm-SR subgroup 58 81.0
Algorithm-AF subgroup 24 70.8
Algorithm-PVI subgroup 33 81.8
Algorithm-PVI +GP subgroup 12 83.3
Algorithm-PVI +GP+PW 37 73.0
Group Control 94 62.8
Control-SR subgroup 77 63.6
Control-AF subgroup 17 58.8
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Nevertheless, the application of AdL in patients with
paroxysmal form of AF also has its advantages. Thus, in
patients with anatomical features of the LA and PV, the
efficacy of the standard CBA PVI procedure is lower than
in patients with standard anatomy due to incomplete PV
occlusion [15]. In addition, patients with paroxysmal AF
have extrapulmonary triggers, which may cause recurrence
of atrial tachyarrhythmias after CBA PVI procedure.

It is also worth mentioning the important role of peri-
cardial GP and the autonomic nervous system in the occur-
rence and maintenance of AF. An increase in its activity
can lead to atrial extrasystole, and later to the manifestation
of AF [16]. There are four main endocardial GP located
in the myocardium around the PV. Several studies have
shown that performing AdL in the GP significantly reduces
the probability of recurrence of AF [17, 18].

A.Bisignani et al. in 2020 conducted a study includ-
ing 80 patients with paroxysmal form of AF, the authors
did not demonstrate any significant advantage of perform-
ing additional isolation of PW LA compared to standard
CBA PVI . In contrast to our work, we did not study the
principle of stepwise application of AdL [10].

Possible negative consequences of the procedure can
be iatrogenic creation of new fibrosis zones with arrhyth-
mogenic potential and thermal damage of the structures
surrounding the heart (diaphragmatic nerve, esophagus,
bronchi) [19, 20]. To prevent such life-threatening com-
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plications as atrial-esophageal fistula and gastroparesis, we
routinely performed temperature control in the esophagus.

When assessing the cumulative efficacy of the staged
approach with the standard CBA PVI procedure, we ob-
tained that the efficacy in the group with staged AdL was
significantly higher than in the group with the standard
CBA PVI procedure (78.0% vs. 62.8%, p=0.044). The
effectiveness in each of the subgroups was also higher
than in the control group, but the differences did not reach
statistical significance.

Thus, the efficacy in the A-PVI subgroup, where a
persistent sinus rhythm was maintained after provocation of
the arrhythmia, was 81.8%. The persistence or induction of
AF after this stage could indicate the presence of addition-
al triggers and a supporting factor outside the PV. In this
case, at the second stage, AdL was applied in the GP area
of the left PV, and the procedure was completed when a
stable sinus rhythm was achieved (subgroup A-PVI +GP).
According to the data of electrophysiological study of the
heart, performed before and after the intervention, we no-
ticed a decrease in antegrade Wenckebach point, effective
refractory period, rhythm acceleration, which confirms the
consistency of additional effects in the pericardial autonom-
ic ganglia. The annual effectiveness of catheter ablation in
this subgroup was 83.3%. Those patients in whom AF re-
mained or was induced in the left PV after CBA PVI and GP
were treated by PW LA (subgroup A-PVI +GP+PW), annu-
al efficacy 73.0%. In the control
group, where patients routinely
underwent CBA PVI procedure,

CBA PVI, obtaining PVI

Control group (Control), n=94

Study group (Algorithm), n=82
y group (Alg ) Procedure completed

S

A-SR group A-AF group
n=58 n=24

EPS AF induction

C-AF group
n=17
A-PVI group, n=33
Procedure completed

Cardioversion

AdL in GP
A-PVI-GP group, n=12

Procedure completed EPS AF induction

AdL in the PW LA
A-PVI-GP-PW group, n=37 [N R Py
Procedure completed

l:l - annual efficiency

Fig. 3. A comparative evaluation of the effectiveness of the CBA in subanalysis of
subgroups. Note: A - Algorithm (study group); C - Control (control group);

* - significant difference between groups 1 and 2 (p=0.044); ** - significant
difference between subgroups A-SR and C-SR (p=0.036).

Algorithm group Control group

10; 12%

= Amiodarone W Amiodarone

39; 49% Others Others

31;56%

31;39% m None m None

Fig. 4. Structure of antiarrhythmic therapy in the Algorithm and Control groups
at the time of the visit 12 months after the CBA procedure.

patients with sinus rhythm at the
end of the procedure constituted
the C-SR subgroup, the annual
efficiency of the procedure in this
case was 63.6%. If AF contin-
ued after PVI, sinus rthythm was
restored by cardioversion (C-AF
subgroup), with an annual effica-
cy of 58.8%, respectively.

Of note is the significant-
ly higher efficacy of CBA in
the A-SR subgroup compared
with the C-SR subgroup, 81.0%
versus  63.6%, respectively,
p=0.036). In both subgroups,
only PVI was performed, no
AdL was applied, and there was
a sinus rhythm at the end of the
operation. However, in the A-SP
subgroup, sinus rhythm persist-
ed even after attempts to induce
AF by rapid atrial stimulation,
whereas in the C-SR subgroup
no stimulation trials were per-
formed for induction of AF and
no AdL was applied either.

Thus, according to the data
obtained, adherence to the step-
wise principle of CBA based on
noninducibility of AF in patients
with paroxysmal form of AF al-
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lows to increase the efficiency of the procedure in compar-
ison with CPA PVI and to optimize the number of AddI,
which contributes to increased safety of the procedure.

Limitations of the study

AdL application to the LA was performed under ra-
diological control, without confirmation of the consisten-
cy of the performed interventions using the 3D navigation
mapping system. After 12 months of follow-up, all patients
were not routinely subjected to a repeat procedure with 3D
navigation mapping; accordingly, it was not possible to de-
termine the cause of recurrent AF (restoration of conduc-
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tion in the PV or failure of the AdL). In addition, patients
were not implanted with loop recorders and some asymp-
tomatic recurrences of AF may not have been accounted
for. The absence of a significant difference between sub-
groups can be explained by the small size of the subgroups.

CONCLUSION

Staged execution of AdL in the LA after the comple-
tion of PVI in patients with paroxysmal AF increases the
effectiveness of CBA in the long-term period and does not
affect the risk of complications.
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CLINICAL CHARACTERISTICS AND FACTORS ASSOCIATED WITH DEATH FROM ACUTE
DECOMPENSATED HEART FAILURE
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Aim. To assess the diagnostic significance of clinical indicators and left ventricle ejection fraction (LV EF) for pre-
dicting the probability of death from acute decompensated heart failure (ADHF) in patients with chronic heart failure with
areduced LV EF (HFrEF) within one year after implantation of cardioverter defibrillator (ICD).

Methods. The study included 384 patients with heart failure NYHA 3-4 functional class with LV EF < 35%, un-
dergoing ICD implantation for the purpose of primary prevention of sudden cardiac death. After ICD implantation the
patients included in the study were prospectively observed during one year (visits to the clinic after 3, 6, 12 months). The
primary end point - a case of ADHF was registered.

Results. In a one-year observation, the primary endpoint was recorded in 38 patients (10 per cent). Single factor
logistic regression analysis showed 5 factors with the greatest predictive potential (p<0.1), related to the occurrence of
the investigated endpoint. These included: history of arterial hypertension (AH) and obesity, LV EF based on the biplane
Simpson’s method, LV EF < 28% and systolic blood pressure. Based on the results of the multi-factor regression analysis,
a predictive model was developed, which included three factors with the highest levels of statistical significance: the pres-
ence of AH, obesity and LV EF < 28%. The diagnostic efficiency of the model was 69.5% (sensitivity 78.9%; specificity
68.5%).

Conclusion. The results of the research indicate that the main predictor of one-year mortality due to ADHF in the
studied cohort of HFTEF patients with NYHA class 3-4 is LV EF < 28%. The presence in the history of AH and obesity
was associated with the best prognosis for life.

Key words: chronic heart failure; acute decompensated heart failure; clinical predictors; implantable cardiovert-
er-defibrillator; left ventricle ejection fraction; sudden cardiac death
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Chronic heart failure (CHF) is a cardiovascular dis-
ease outcome associated with high morbidity and mortal-
ity [1]. The causes of death in patients with CHF are acute
decompensation of heart failure (ADHF) and emerging
life-threatening ventricular tachyarrhythmias which lead
to sudden cardiac death (SCD) in the absence of emer-
gency care [2].

Implantable cardioverter defibrillators (ICDs) are a
first-line treatment for the SCD prevention in CHF patients
with reduced left ventricular ejection fraction (HFrEF) [3].
The available data indicate imperfect criteria used for se-
lection of patients for this type of treatment [4]. According
to the current recommendations, an absolute contraindi-
cation for ICD implantation for the primary prevention of
SCD is life expectancy less than one year [3, 5]. Terminal

© Autors 2023

CHF is often manifested by prolonged state of myocardial
electrical instability as one of the variants of cardiovascu-
lar death. In this situation, ICD shocks prove to be ineffec-
tive and can cause serious physical and psychological dis-
orders, which requires consideration of its deactivation in
case of a previously implanted device [6]. For this reason,
the high risk of death due to ADHF reduces the potential
effect of implantation of an expensive device.

Existing data suggest using ischemic origin of CHF,
manifestation of malnutrition, changes in blood biomark-
er concentrations as clinical predictors of ADHF. The ab-
sence of verified risk factors, indicating a poor short-term
prognosis for life, makes such a choice a task lying outside
the regulatory documents, with the solution left to the intu-
ition and clinical experience of the treating physician.
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Aim: to evaluate the diagnostic significance of clin-
ical parameters and value of the left ventricular ejection
fraction (LVEF) in predicting the probability of death due
to ADHF in HFTEF patients one year after ICD implan-
tation.

METHODS

Selection of patients

This study was performed in accordance with the
standards of Good Clinical Practice and the principles of
the Declaration of Helsinki. The study protocol was ap-
proved by the local ethical committee of the Federal State
Budgetary Educational Institution of Higher Professional
Education, Astrakhan State Medical University, Ministry
of Health Care of Russia (Protocol Ne 3 of the LEC meet-
ing dated 30.12.2021), submitted to the public register
clinicaltrials.gov (NCT05539898).

The patients were recruited during the period from
2013 to 2021. The study included patients with CHF func-
tional class NYHA 3-4 and LV EF < 35% despite optimal
medical therapy within at least three months, who were
planned to undergo ICD implantation for the primary SCD
prevention. The majority of patients with CHF functional
class 4, in the absence of indications for cardiac resynchro-
nization therapy, were on the waiting list for heart trans-
plantation.

Patients with hypertrophic cardiomyopathy, arrhyth-
mogenic right ventricular dysplasia and verified hereditary
channelopathies were excluded from the study. The exclu-
sion criterion was also the presence of indications for car-
diac surgery (revascularization, heart valve surgery).

After inclusion/exclusion screening, 384 patients
were included in the study (Fig. 1). After ICD implanta-
tion the patients included in the study were prospectively
followed up for one year by the cardiologists of the center
where the implantation was performed (visits to the clinic
after 3, 6, 12 months). In case of cardiac decompensation
the patient had unscheduled contact with the study phy-
sician, therapy correction and clinical status assessment
were performed together with cardiologists at the place of
residence. Information about the occurrence of the end-
point was obtained from medical records and by interview-
ing the relatives.

Endpoints of the study

The primary endpoint was death due to ADHF. In ad-
dition, the time from study enrollment to the occurrence of
the primary endpoint was analyzed.

Statistical analysis

Materials of research were subjected to statistical
processing using methods of parametric and nonparamet-
ric analysis. Accumulation, correction, systematization
of the initial information and visualization of the results
were carried out in spreadsheets Microsoft Office Excel
2010. Statistical analysis was performed using IBM SPSS
Statistics 23. Quantitative indicators were described and
compared taking into account the distribution, which was
assessed for normality using the Kolmogorov-Smirnov
criterion. If a normal distribution was confirmed, the data
were described using the arithmetic mean (M) and stan-
dard deviation (SD), and compared using Student’s t-test.
If the distribution was not normal, median (Me), lower

ORIGINAL ARTICLES

and upper quartiles (Q1-Q3) values were indicated, and
measures were compared by Mann-Whitney test. Com-
parisons of measures measured on a nominal scale were
made using Pearson’s  criterion2 . We used the odds ratio
(OR) as a quantitative measure of effect when comparing
relative measures. A factor was considered to be signifi-
cant if the confidence interval was outside the no-effect
boundary, taken as 1. Relationships between variables
were analyzed using Spearman correlation analysis. The
critical level of significance for testing statistical hypothe-
ses was taken to be 0.05.

Construction of a multifactorial prognostic mod-
el to determine the probability of cardiovascular death in
the studied patients on the basis of the studied parameters
was performed using binary logistic regression method.
The selection of independent variables was performed by
stepwise inverse selection using Waldowski statistics as
the exclusion criterion. Statistical significance of the re-
sulting model was determined using the y> criterion. The
measure of certainty, indicating the part of variance that

Patient selection
LVEV <35%
Absence of VI/VF, SCD
Absence revascularization indication

ICh
2-chamber ICD, n = 186
/ 3-chamber ICD (CRT-D) , n = 242

Follow-up \
3m-6m.-12m. )

Lost of connection, n = 32

Non-cardiac death,n =7

n=428

Heart transplantation, n = 5

Included

n=384

Figure 1. Flow chart reflecting the study design.

Note: LVEF - left ventricular ejection fraction; VT -
ventricular tachycardia; VF - ventricular fibrillation;
SCD - sudden cardiac death; ICD - implantable
cardioverter-defibrillator; CRT-D - implantable
cardioverter-defibrillator with cardiac resynchronization
therapy.
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Figure 2. Kaplan-Meier curve and survival table
(primary endpoint registration).
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Table 1.

Clinical and demographic characteristics of the patients included in the study
Clinical Indicator (n"l“:o; gil) S(l;rlgzcé;s D(c:lc:egl ;‘;d P&
Age, years 56 (51-62) 56 (51-62) 55 (50-58) 0.262
Male gender, n (%) 324 (84) 290 (84) 34 (89) 0.741
Body mass index, kg/m? 28.7 (25.6-32.5) | 28.8 (25.7-32.7) | 28.4 (23.8-29.9) [ 0.224
Coronary heart disease, n (%) 180 (47) 162 (47) 18 (47) 0.963
Postinfarction cardiosclerosis, n (%) 134 (35) 120 (35) 14 (37) 0.852
Nonischemic cardiomyopathy, n (%) 204 (53) 184 (53) 20 (53) 0.912
CHF NYHA class 111, n (%) 343 (89) 311 (90) 32 (84) 0.28
CHF NYHA class 1V, n (%) 41 (11) 35(10) 6 (16) 0.17
History of arterial hypertension, n (%) 216 (56) 204 (59) 12 (32) 0.028
Diabetes mellitus, n (%) 72 (19) 62 (18) 10 (26) 0.361
Obesity at the time of study inclusion, n (%) 148 (39) 138 (40) 10 (26) 0.161
History of obesity*, n (%) 146 (38) 140 (40) 6 (16) 0.045
Brain stroke, n (%) 28 (7) 22 (6) 6 (16) 0.154
Chronic kidney disease, n (%) 192 (50) 174 (50) 18 (47) 0.631
Anemia, n (%) 26 (7) 26 (8) 0 0.372
Paroxysmal / persistent AF, n (%) 102 (27) 94 (27) 8(21) 0.791
Persistent FP, n (%) 24 (6) 18 (5) 6 (16) 0.984
Unstable ventricular tachyarrhythmias, n (%) 24 (6) 18 (5) 6 (16) 0.102
Systolic blood pressure, mm Hg. 120 (110-130) | 120 (110-130) | 110 (100-130) | 0.061
Diastolic blood pressure, mm Hg. 80 (70-80) 80 (70-80) 70 (60-88) 0.441
Heart rate, bpm. 78 (68-90) 78 (69-90) 80 (67-90) 0.933
Left ventricular ejection fraction Simpson, % 29 (25-34) 30 (27-34) 23 (19-26) 0.0001
Surgical interventions on the heart:
Revascularization, n (%)* 156 (41) 142 (41) 14 (37) 0.812
Heart valve surgery, n (%) 76 (20) 66 (19) 10 (26) 0.541
LV plasty, n (%) 34 (9) 28 (8) 6 (16) 0.392
Medication therapy received
-adrenoblockers, n (%) 133 (100) 346 (100) 38 (100) 0.993
ACE inhibitor/ARA 11, n (%) 90 (68) 230 (69) 25 (67) 0.851
ARNI, n (%) 43 (32) 107 (31) 13 (33) 0.831
Mineralocorticoid antagonists, n (%) 119 (89) 304 (88) 34 (90) 0.154
Loop diuretics, n (%) 129 (97) 332 (96) 37 (98) 0.912
SGLT-2, n (%) 30 (8) 27 (8) 3(8) 0.381
Sotalol**, n (%) 21 (16) 42 (12) 8 (20) 0.191
Amiodarone, n (%) 43 (32) 121 (35) 11 (29) 0.152
Implanted ICD
CRT-D, n (%) 218 (57) 198 (57) 20 (53) 0.393
Two-chamber ICD, n (%) 166 (43) 148 (43) 18 (47) 0.411

Note: Data are presented as the absolute number of patients (%) or as Me (Q1-Q3), unless otherwise indicated; & -
significance of differences between survivors and deceased; CHF - chronic heart failure; * - the variable «history
of obesity» did not include patients whose obesity was first identified at the time of study inclusion; AF - atrial
fibrillation; * - coronary bypass or percutaneous coronary intervention; ACEs - angiotensin-converting enzyme
inhibitors; ARA II - angiotensin II receptor antagonists; ARNI - angiotensin receptor and neprolysin inhibitors,
and SGLT-2 - sodium-glucose transport protein 2 inhibitors; ** - sotalol was administered when amiodarone was
contraindicated; ICD - implantable cardioverter-defibrillator; CRT-D - cardiac resynchronization therapy device

with ICD function.
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can be explained by logistic regression, was R? coefficient
of determination. To assess the predictive significance of
the model and to find the threshold value of the obtained
function at the cut-off point, ROC analysis with calculation
of the area under the curve (AUC) was performed.

RESULTS

The revealed differences in systolic blood pressure
(SBP) had significance level close to statistically signifi-
cant (p=0.06). All patients included in the study had tar-
get BP values and received drug therapy according to the
national guidelines for CHF treatment, including drugs
with hypotensive effect. For this reason, the researchers
could not assess the presence of AH at the time of in-
clusion in the study. The odds of dying due to cardiac
decompensation in patients with a history of AH were 3.1
times lower than in study patients with no history of AH
(OR=0.32; 95% CI: 0.12-0.89). The correlation between
the risk of the primary endpoint and a history of AH, as
assessed by the Mantel-Cox log-rank test, was statistical-
ly significant (p=0.019).

Patients with history of obesity 3.5 times were more
likely to during one year of follow-up, but the odds dif-
ferences were not statistically significant (OR=0.28; 95%
CI: 0.08-1.008). There were no patients with body mass
deficiency (BMI < 18.5 kg/m? ) among the studied patients.

In the survivor group, LV EF was significantly high-
er than in the deceased patients (30 (27-34)% vs. 23 (19-
26)%, p=0.0001). The diagnostic significance of LVEF in
predicting the probability of one-year mortality was as-
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sessed using ROC-curves. The area under the ROC curve
corresponding to the relationship between the probabil-
ity of one-year cardiovascular mortality and LVEF was
0.8340.043 with 95% CI:0.75-0.92. The optimal cut-off
value for this index was chosen. LVEF values <28% were
predictive of cardiovascular death in the next year with a
sensitivity of 89% and specificity of 30%. LVEF <28%
was found to increase the risk of one-year mortality 8-fold
(OR=8.4; 95% CI: 2.4-30; p=0.0001).

Single-factor logistic regression identified 5 factors
with the highest prognostic potential (p<0.1) associated
with the occurrence of the studied end point. These includ-
ed anamnestic data on AH and obesity, LVEF value, LVEF
<28%, and CAD value (Table 2). A correlation matrix was
constructed to eliminate possible multicollinearity. It was
found that LVEF had a high correlation relationship with
another factor, LVEF < 28% (r=0.7; p<0.01), and for this
reason was excluded from the multivariate analysis.

Using binary logistic regression method, a prognostic
model was developed to determine the probability of death
due to ADHF in CHF patients based on the investigated
clinical parameters.

As a result, the following equation (1) was obtained:
p=1/(1+e*)*100%
z=-277-0.77*X,, - 0.97*X . T 1.86*X yrr e, (1)
where p is the probability of occurrence of cardiovascular
death, X, is the presence of a history of AH, X, . is the
presence of a history of obesity, X, .. .., is the presence of
LVEF < 28%, e is a mathematical constant approximately
equal to 2.71828.

Table 2.

Relationship between the studied factors and the primary endpoint

Factors Single-factor analysis Multivariate analysis
OR 95% CI P OR 95% CI P

Age 097 | 0.93-1.02 [ 0.29

Male gender 0.61 | 0.13-2.81 0.53

Body Mass Index 0.93 | 0.84-1.02 | 0.13

Coronary heart disease 0.99 | 0.38-2.56 | 0.98

Postinfarction cardiosclerosis 1.08 0.4-2.88 0.88

History of arterial hypertension 0.32 | 0.12-0.89 | 0.029 | 0.49 [ 0.15-1.57 | 0.23

Diabetes mellitus 1.64 | 0.55-4.91 0.37

A history of obesity 0.28 | 0.08-1.008 [ 0.051 | 0.44 | 0.11-1.74 | 0.24

Brain stroke 2.68 | 0.68-10.6 0.16

Chronic kidney disease 0.76 | 0.29-1.97 | 0.57

Anemia 0.001 | 0.001-2.1 0.99

Paroxysmal / persistent AF 0.69 | 0.22-2.18 0.52

Permanent AF 329 | 0.81-13.4 | 0.096

Unstable ventricular tachyarrhythmias 3.31 | 0.81-13.5 | 0.095

Systolic blood pressure 0.97 | 0.94-1.001 | 0.055

Diastolic blood pressure 0.98 | 0.94-1.03 0.38

Heart rate 1.0 | 0.97-1.04 | 0.99

Left ventricular ejection fraction Simpson 0.796 | 0.72-0.89 | 0.0001

Left ventricular ejection fraction Simpson < 28% 8.04 | 2.26-28.66 | 0.0001 | 6.43 | 1.76-23.44 | 0.005

Note: OR - odds ratio; CI - confidence interval; AF - atrial fibrillation.
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Based on the values of the regression coefficients,
the variables XAH and XObesity included in the equation
are inversely related, and the variable X .. .., is directly
related to the probability of the primary end point under
study.

The obtained regression model is statistically signif-
icant (p=0.0001). Based on the value of coefficient of de-
termination, model (1) takes into account 20.6% of factors
determining the probability of death due to ADHF in CHF
patients. The area under the ROC curve corresponding to
the relationship between the prognosis of the primary end
point and the value of the regression function was 0.722 +
0.056 with 95% CI:0.612-0.831.

The threshold value of function (1) at the cut-off
point was 0.111. Values equal to or greater than this value
corresponded to the prognosis of death due to ADHF with-
in the next year. The sensitivity and specificity of the meth-
od were 84.2% and 39.9%, respectively. After adjusting the
classification threshold based on the results of ROC-curve
analysis, the diagnostic efficiency of the prognostic model
was 69.5% (sensitivity 78.9% specificity 68.5%).

As part of the sensitivity analysis, an additional re-
gression analysis was performed, in which the variable “the

20%
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Figure 3. Kaplan-Meier curve showing the relationship
between a history of AH and the cumulative risk of
death due to ASDHF in the cohort of studied patients.
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Figure 4. ROC-curve showing the relationship between
the probability of one-year cardiovascular mortality and
left ventricular ejection fraction.
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history of obesity” was included instead of the variable
“obesity at the time of study inclusion.” Given the same
classification threshold (0.111), the results were compara-
ble both with respect to the variable itself (OR=0.63; 95%
CI: 0.21-1.91; p=0.411) and with respect to the diagnostic
performance of the resulting model (R2=0.189; sensitivity
78.9%:; specificity 69%; p=0.0001).

DISCUSSION

The study was one of the first Russian clinical studies
to investigate mortality due to ADHF in CHF patients pro-
spectively followed up for one year after ICD implantation
for primary SCD prevention. About 10% of the studied pa-
tients died during the first year of follow-up due to ADHF
development. In case of timely prediction of such an out-
come, the feasibility of ICD implantation could have been
questioned. This means that other patients on the waiting
list would have received life-saving ICD electrotherapy.

The considered problem, along with a possibility of
deactivation of ICD electrotherapy, certainly presents a dif-
ficult question for discussion both for patients and medical
workers. The received results can become a subject for dis-
cussion of experts participating in development of clinical
recommendations on management of patients with HFrEF.
The use in practice of the obtained model requires external
validation.

The study was aimed at identifying clinical factors
associated with one-year mortality due to decompensa-
tion of CHF. Similar work on design was carried out by
a group of researchers from Turkey, who on a cohort con-
sisting of 1107 patients with HFrEF demonstrated that
patients who died within a year were older (p=0.002),
more often had diabetes mellitus (p=0.004), chronic kid-
ney disease (p=0.02), atrial fibrillation (p<0.001) and CHF
NYHA class > 2 (p<0.001) [10]. The important result of
this work correlating with our findings was the associa-
tion of one-year cardiovascular mortality with decreased
LVEF (p=0.007), LV end-diastolic dimension (p=0.04) and
severe tricuspid regurgitation (p=0.02). It is worth noting
that the predominant part of the patients in this study had
indications for secondary prevention of SCD (64%), larg-
er values of LVEF and milder course of CHF (NYHA 1
- 80%), which may explain the differences with our results.

The study developed a prognostic model, which in-
cluded three factors with maximum levels of statistical
significance: history of AH and obesity, and LVEF. We
showed that history of AH was associated with a threefold
lower risk of one-year CVD mortality (OR=0.32; 95% CI:
0.12-0.89), and patients who died during the follow-up pe-
riod had lower BP values: 120 (110-130) mm Hg versus
110 (100-130) mm Hg, p=0.06. It is known that AH is a
recognized risk factor linearly related to adverse cardio-
vascular events; it is known that the primary prevention of
the occurrence and worsening of CHF is to reduce BP to
the target values [11]. On the other hand, there is an opin-
ion that low BP may indicate the progression of LV con-
tractile dysfunction and act as a predictor of ADHF [12].
However, it is probably important to distinguish between
low BP associated with patient’s severe state and BP de-
crease against the background of the ongoing therapy. It is
also important that low BP is a factor significantly limiting
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the prescription and use of all major classes of drugs for the
treatment of HFrEF.

The ambiguity of clinical interpretation of BP in
different categories of CHF patients was vividly illustrat-
ed by S.Ather et al. [13]. Having compared mortality in
the groups of patients with moderate (3263 patients) and
severe systolic dysfunction (2906 patients), the authors
found that at 30% < LV EF < 50% the dependence between
SBP and cardiovascular mortality has U-shaped form with
minimal mortality at SBP=130-140 mm Hg. An interesting
finding was the revealed linear correlation between SBP
and cardiovascular mortality in LV EF <30% group: at SBP
>140 mm Hg, the probability of mortality was minimal,
and at SBP <120 mm Hg - increased [13]. The large Rus-
sian epidemiological study EPOHA-D-CHF showed simi-
lar regularity with regard to hospital prognosis for patients
with ADHF: when SBP decreased less than 120 mm Hg,
the risk of hospital mortality increased, while increasing
of SBP for each 10 mm Hg was associated with 13-16%
reduction of the risk of death [14].

The close association between the SPB level and car-
diovascular morbidity and mortality is probably explained
by cardiac physiology. The systolic blood pressure is deter-
mined by cardiac output and systemic vascular resistance.
In preserved LV contractility, peripheral vasoconstriction
is the leading determinant of elevated SBP. In CHF pa-
tients, low SBP indicates decreased cardiac output; for this
reason, elevated SBP is associated with decreased mortali-
ty due to ADHF [15].

Apparently, our results should be interpreted from the
same perspective, according to which the risk of one-year
mortality increased 8-fold (95% CI: 2.3-28.7; p=0.0001)
for LV EF < 28%. This fact can emphasize the importance
of LV EF value when selecting candidates for ICD implan-
tation, to make not only a positive decision, but also to
determine the cohort of patients for whom such a decision
may be inappropriate.

The relationship identified in this study between a
history of obesity and the likelihood of death due to ADHF
may fit within the “obesity paradox” described in the lit-
erature [16]. In a meta-analysis of clinical trials including
28209 patients with CHF, A.Oreopoulos et al. showed that
compared to patients with normal body mass index, CHF
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patients with excess body weight or obesity had lower rates
of cardiovascular and total mortality at follow-up for an
average of 2.7 years [17]. Such cardioprotective effects
are attributed to the endocrine activity of adipose tissue,
manifested by inhibition of systemic inflammation and
slowing of atherosclerosis, changes in the concentration
of adiponectin and other biologically active agents [18].
There is also an opposite position, according to which the
“obesity paradox” described in a number of cardiovascular
diseases is a consequence of methodological errors made
during the planning and conduct of studies [19]. It is worth
emphasizing that we were not able to find differences be-
tween the study groups in body mass index, including its
value >30 kg/m?.

The opposite effect of previously validated risk fac-
tors on clinical endpoints is often seen as a manifestation of
reverse epidemiology [20]. The results of this study should
be viewed both from this perspective and take into account
the potential presence of confounders, which form false
correlations.

Limitations of the study

The limitations of the study include the single-center
nature and lack of analysis of the effect of cardiac resyn-
chronization therapy on the endpoint registration, impossi-
bility of using physical and biophysical methods of obesi-
ty diagnosis. A possible limitation of the study is the lack
of analysis of other available clinical markers of adverse
prognosis (respiratory rate, SBP in orthostasis, etc.). The
results obtained should be evaluated from the position of
possible inclusion of colliders and confounding factors in
the models, which may explain the presence of a “false
paradox”. The developed model has not undergone exter-
nal validation, which limits its application in practice.

CONCLUSION

The results of the study demonstrated that the main
predictor of one-year mortality due to ADHF in the studied
cohort of CHF patients is LV FV < 28%. A history of AH
and obesity were associated with a better prognosis for life.
These data along with other recognized factors can help
to develop decision-making algorithms regarding interven-
tional treatment, including ICD implantation in patients
with CHF NYHA class I1I-IV.
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BAROREFLEX ACTIVITY CHANGE AFTER PULMONARY VEIN ISOLATION IN PATIENTS
WITH ATRIAL FIBRILLATION
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Aim. To study the intraprocedural changes in baroreflex activity after catheter pulmonary vein isolation in paroxys-
mal atrial fibrillation patients.

Methods. From October 2021 to June 2022, sinus rhythm was registered at the start of procedure in 21 pa-
tients with paroxysmal atrial fibrillation admitted for catheter pulmonary vein isolation. Patients before and after
procedure were tested with phenylephrine. Pre- and postoperative baroreflex activity and sinus rhythm rate were
analyzed.

Results. After catheter pulmonary vein isolation, the baroreflex activity decreased from 5.8 [3.5; 11.3] ms/mmHg to
0.3 [-0.1; 1.8] ms/mmHg, p<0.001, based on systolic arterial pressure, and from 9.5 [5.1; 15.5] ms/mmHg to 0.6 [0; 7.6]
ms/mmHg, p=0.033, based on diastolic arterial pressure.

Conclusion. Intraprocedural phenylephrine test allows to study the baroreflex activity changes and to assess the
modification of cardiac autonomic innervation.

Key words: pulmonary vein isolation; atrial fibrillation; autonomic nervous system; arterial baroreflex; phenyleph-
rine; catheter ablation; cardioneuroablation
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Catheter pulmonary vein isolation (PVI) is the most
effective treatment for atrial fibrillation (AF). During the
radiofrequency energy applications in the area of the right
upper and left upper pulmonary veins ostia, sinus rhythm
acceleration or slowing are observed in some patients [1,
2]. Most likely these changes are caused by parasympa-
thetic denervation of the heart associated with ablation of
intramural vegetative fibers and ganglia [3]. These same
fibers are the effector link of the arterial baroreflex (BR),
which regulates the inverse dependence of the heart rate
and blood pressure (BP) [4]. Changes in the BR activity
(BRA) in various clinical situations have been well studied
[5, 6]. It is also known that a decrease in BRA is associated
with a worse prognosis in various groups of patients [7-9].
The “gold standard” for studying BRA is a test with phen-
ylephrine (PhE) [5].

Taking into account the effect of catheter isolation of
pulmonary veins on parasympathetic innervation of the heart
in patients with atrial fibrillation, we assumed that during
this procedure there is a decrease in BRA and studied this
parameter using a test with PhE before and after the PVIL.

© Autors 2023

METHODS

Study population

Twenty-one patient who underwent catheter PVI pro-
cedures from October 2021 to July 2022 were enrolled to
this study. The inclusion criteria were the age from 18 to 70
years and the presence of a sinus rhythm at the beginning
of the operation. The exclusion criteria were the patient’s
history of acute cerebrovascular accident, heart failure,
coronary artery disease and other structural heart disease.
All patients signed an informed consent to participate in
the study. Demographic data of the patients is presented
in Table 1.

Catheter PVI

Catheter PVI was performed under total intravenous
anesthesia (midazolam, fentanyl, propofol) without venti-
lation support or under combined anesthesia with ventila-
tion support (midazolam, fentanyl, propofol, sevoflurane,
rocuronium). A 10-pole diagnostic electrode was posi-
tioned in the coronary sinus through the right internal jug-
ular or right femoral veins, and interatrial septal puncture
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was performed under fluoroscopy guidance. For the intra-
operative prevention of thromboembolic complications, a
bolus of heparin was injected at a dose of 100 units/kg of
the patient’s body weight, followed by maintenance of ac-
tivated clotting time at the level of 300-350 s.

During cryoballon ablation, a transeptal introduc-
er (SRO 8F 61 cm, Abbott, USA or Preface 8F 61 cm, Bio-
sense-Webster, USA) was changed to a steerable introducer
CryoCath 12F (Medtronic, USA). Then, cryo-applications
were performed sequentially in the left upper, left lower, right
lower and right upper pulmonary veins with a duration of 240
s. with the control of electrical PVI by the recordings from
the Achieve Advance catheter (Medtronic, USA). The appli-
cations in the right pulmonary veins were performed while the
right phrenic nerve was paced for timely termination of the
application in case of weakening of diaphragm movements.

With radiofrequency (RF) ablation, puncture of the
atrial septum under X-ray or intracardiac ultrasound con-
trol was performed twice separately. A controlled circular
diagnostic 20-pole Lasso electrode and a Smart Touch ab-
lation electrode (Biosense-Webster, USA) were inserted
into the left atrial cavity. Wide antral catheter ablation was
performed starting from the right pulmonary veins, fol-
lowed by a bidirectional blockade of conduction through
the created lines using stimulation from inside the veins
with a Lasso catheter and registration of the absence of
electrical activity inside the pulmonary veins. If the AF
was induced and persisted until the end of the procedure,
an electrical cardioversion was performed.

BRA assessment

To assess the BRA in our study, a test with intravenous
administration of PhE (Mezaton, Dalkhimpharm, RF) was
used according to the standard methodology [5]. The test with
PhE was performed in the EP lab. During the test, ECG moni-

Table 1.
Clinical and demographic data of studied population

Indicator Value

Male sex, n (%) 12 (57)

Age, yrs, Me (25, 75) 57 (54, 62)
Paroxysmal AF, n (%) 21 (100)
LVEF, %, Me (25, 75) 60 (61, 64)

LA, mm, Me (25, 75) 41 (37,43)

Note: AF - atrial fibrillation; LVEF - left ventricular
ejection fraction; LA - left atrium.
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toring was performed in 3 leads, and blood pressure was mea-
sured every minute. Since the PhE test was performed as part
of the catheter ablation procedure, it was performed under the
same anesthetic conditions that was required for surgery. After
the initial measurement of heart rate (HR) and blood pressure,
the infusion began at an initial rate of 2-3 micrograms/kg/min
and lasted for 3-5 minutes with repeated measurements of
heart rate and blood pressure every 1-2 minutes. If the criteria
for the end of the test were not reached, the infusion rate was
consistently increased by 2-3 micrograms/kg/min every 3-5
minutes with heart rate and blood pressure fixed every 1-2
minutes until the criteria for the end of the test were reached.
The criteria for the end of the test were the decrease in heart
rate below 30 beats/min or an increase in systolic blood pres-
sure (SBP) above 180 mm Hg.

PhE test endpoint

BRA was estimated as the degree of increase in the
RR interval (the difference between the maximum value of
the duration of RR intervals at the end of the test and the
value of RR before the start of the introduction of PhE) per
unit of increase in blood pressure (the difference between
the maximum value of blood pressure at the end of the test
and the value of blood pressure immediately before the
start of the introduction of PhE) and was presented in ms/
mmHg. Calculation of BRA was performed according to
the formula: BRA =ARR / ABP

Statistical analysis

Statistical data processing was carried out using the
software SPSS Statistics 26.0 (IBM). The analysis for the
normality of the distribution was carried out using the Sha-
piro-Wilk method (for small samples). The distribution de-
viating from the null hypothesis with a level of statistical
significance p<0.05 was considered different from normal
(null hypothesis - the data are distributed normally). Medi-
an and interquartile range [Q1-Q3] were used to describe
continuous variables. The description of discrete quantities
is presented in absolute values and fractions (%). From the
means of comparative analysis, the McNemar test was used
for related samples of parameters with a distribution other
than normal. The level of statistical significance at which
the differences were considered significant was p<0.05.

RESULTS

Changes in hemodynamic parameters during the

administration of PhE before and after PVI

In 11 patients, PVI procedure was performed using
cryoballon ablation, in 10 - using the RF ablation tech-
nique under the control of non-

Table 2. fluroscopic navigation (Carto 3

Phenylephrine test results prior to and post pulmonary vein isolation Biosense Webster, USA). On av-
Indicator Before PhE After PhE p crage, the maximum rate of PhE
SBP, mmHg 11099, 117] 166144, 181] | <0.001 | \nfusion was 2.96x1.3 mg / kg /

Prior min and did not differ significant-
o py[ | DBP, mmHg 72[64, 79] 98[88, 108] <0.001| 1y before and after PVI. During
RR, ms 953[8438, 1071] 1482[1349, 1847] |<0.001 | PhE infusion before PVI there

SBP, mmHg 120[106, 126] 190[174,200] [ <0.001 | Wwas a significant increase in sys-

Post tolic BP, diastolic BP, as well as a
PVI DBP, mmfig 77171, 86] 110[104, 119] ~0.001 decrease in heart rate (an increase
RR, ms 882[825, 1031] 870[808, 1165] 0.147 in the duration of RR). With the

Note: PhE - phenylephrine; PVI - pulmonary vein isolation; SBP and DBP - systolic

and diastolic blood pressure.

repeated introduction of PhE after
PVI, a similar dynamic was ob-
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served in BP, while the heart rate remained almost un-
changed (Table 2).

Changes in BRA after PVI

We have compared the BP changes induced by PhE
infusion and BRA before and after PVI (Table 3). The heart
rate changes assessed by RR intervals were reduced by
96% after PVI in comparison with preoperative numbers
empirically from 524 [324; 711] ms to 15 [-9; 119] ms,
P<0,001.

The slope of the HR dependency from BP in the ma-
jority of patients became flatter after the PVI. Of
note, the HR before and after PVI was relatively
stable (RR interval duration was 453 [848; 1071]
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tients with AF-associated bradyarrhythmia catheter PVI
is preferable to perform, rather than the pacemaker im-
plantation [12, 13].

The reason for the described phenomena is that gan-
glion plexuses are located at the area of the LV ostia [3],
and lesions in these anatomical zones cause intentional
[14-17] or unintentional [10] damage of those ganglia.

The decrease in BRA revealed in our study may also
be caused by parasympathetic denervation of the heart, un-
intentionally occurring with RF effects at the locations of

Table 3.

Arterial baroreflex activity prior to and post pulmonary vein isolation

ms before and 882 [825; 1031] ms after PVI,

: o X Indicator Prior to PVI Post PVI p
p=0,17) while HR slowing in response to PhE-in-
duced increase in BP became lesser (fig. 1). Also ASBP, mmHg 82 (88, 99) 68(55,79) | 0.003
a 96% reduction in BRA calculated using SBP | ADBP, mmHg 56 (50, 63) 34 (22,41) |<0.001
values (5.8[3.5; 11.3] ms/mmHg vs 0.3 [-0.1; 1.8] | ARR, ms 524 (324,711) | 15(-9,119) | <0.001
ms/mmHg, P<0,001) and 80% reduction in BRA  I'gp A1, SBP mymmHg | 5.8 (3.5, 11.3) | 0.3 (-0.1, 1.8) | <0.001
calculated using DBP values were noted (9,5
[5,1; 15.5] ms/mmHg vs 0.6 [0; 7.6] ms/mmHg, BRAby DBP,ms/mmHg [ 9.5 (5.1, 15.5) | 0.6(0,7.6) | 0.033
P=0.033), (fig. 2). Note: BRA -arterial baroreflex activity
DISCUSSION a b
RR, ms RR, ms

Cardiac autonomic 2400 2400

innervation changes

after PVI 2200 2200

Changes in the heart rate
during catheter PVI are a well- e 2000
known phenomenon. C.Pappone — —
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the pericardial ganglion plexuses around the PV ostia. The
data obtained by us confirm the results of the studies of
M.Miyoshi et al. (2020) and K.Styczkiewicz et al. ((2019)
on the reduction of BRA after PVI in patients with parox-
ysmal and persistent AF [18, 19], but unlike the mentioned
studies, our work shows the possibility of intraprocedural
evaluation of BRA.

Arterial baroreflex and methods of its activity

measurement

For the first time, the measurement of BRA using a
pharmacological test with angiotensin [5] and then with
PhE [6] was proposed in 1969 by the Oxford group of
H.S.Smyth et al. Then in 1992, the “Oxford” technique
was modified by T.J.Ebert and A.W.Cowley, who proposed
to sequentially inject 100 mcg of nitroprusside (deactiva-
tion of baroreceptors) and 150 mcg of PhE (pressor acti-
vation of BR), then measure the vagal and sympathetic
components of BR by assessing the effect of BP on RR
duration and recording the activity of the cutanecous sym-
pathetic nerve, accordingly [20]. The assessment of BR
activity is also possible using several other (non-invasive)
ways: the method of sequences without [21] or with breath
control [22], evaluation of the alpha-index in spectral anal-
ysis [23], evaluation of the reaction to a horizontal posi-
tion with the lowered head end of the tilt-table [24]). Some
of the methods turn out to be impracticable, unproven, or
contraindicated in some categories of patients (with severe
heart failure, with a history of cerebral circulation disor-
ders, etc.) [25], but in different clinical situation it is possi-
ble to find an acceptable technique, since the results of the
various methods largely correlate with each other [25-29].
In our study, the results of the PhE test were studied, as this
BRA assessment method is the most feasible in the EP lab.

BRA assessment perspectives for the

interventional electrophysiology

The definition of BRA can be used in an acute assess-
ment of the effectiveness of the treatment of certain diseas-
es developing in the pathology of BR, and requiring the
elimination of pathological neurogenic effects on the heart.
Such diseases include postural orthostatic sinus tachycar-
dia, vasovagal syncope, carotid hypersensitivity syndrome,
sinus node weakness syndrome, paroxysmal disorders of
atrioventricular conduction, etc.

In addition, there is clear evidence of a positive cor-
relation between the modification of autonomic (primarily
parasympathetic) innervation of the heart and the effec-
tiveness of catheter treatment of AF [18, 30, 31]. In this
regard, the reduction of the BRA could be considered as
an additional endpoint in the catheter treatment of some
patients with AF.

Limitations

The obvious limitations of our study, which could af-
fect the accuracy of its results, include the small volume
and non-randomized nature of the sample. Nevertheless,
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given that the HR slowing caused by PhE-induced BP rise
has been found in all patients before PVI and the weaken-
ing of these changes were also documented almost in all
patients after PVI, it is unlikely that an increase in the sam-
ple size and randomization would have greatly changed the
results of the study.

Absence of invasive hemodynamic monitoring and
continuous beat-to-beat blood pressure measurement (ac-
cording to E.Vanoli et al. (1994), similar to the invasive
one in accuracy [4]) could affect the accuracy of the BRA
measurement in our work. Nevertheless, the range of fluc-
tuations in blood pressure and heart rate, which was studied
in our study, belonged to the initial (ascending) part of the
BR curve. In this segment, the curve is characterized by a
direct positive dependence of heart rate on blood pressure.
An increase in blood pressure above 200 mmHg when the
BR curve reaches a plateau was not part of this study. The
object of our work was the slope of the curve which could
be measured using any two points on the curve.

Sedation and other methods of general anesthesia can
affect the BR sensitivity. In this regard, the different level
of sedation at the beginning and at the end of the operation
could be a reason for overestimating or underestimating
the identified relationships. It would be more objective to
judge the same severity of the effect of sedation of con-
sciousness on the BRA before and after ablation if there
was intraprocedural monitoring of the electrical activity of
the brain using a bispectral index or entropy determination.
Since this work is a pilot study, the listed methods of mea-
suring the depth of sedation were not used in it. Their use
is planned for further study of the BRA in future works.

Sedation and other methods of general anesthesia
may affect the severity of the BR included in our study
(age, female gender, hypertension, high blood pressure
in the LP are factors associated with a decrease in BRA)
or a difference in the method of administration of PE (in
studies with bolus administration of PhE, higher doses of
PhE were usually used than with intravenous infusions [32,
33)).

Another limitation was the study of only part of the
reflex functions - namely, the effect of hypertension on the
frequency of the sinus rhythm. In future work, it is planned
to take this aspect into account and study how hypotension
caused by the introduction of nitrates affects the rhythm
before and after catheter ablation.

CONCLUSION

During the catheter ablation for AF, parasympathet-
ic denervation of the heart occurs, which is expressed in
a decrease in the BRA and sinus rhythm acceleration. In-
traprocedural assessment of these parameters can be used
to evaluate the modification of autonomic innervation of
the heart during PVI, cardioneuroablation and other pro-
cedures.
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DEVICE-RELATED THROMBUS AFTER LEFT ATRIAL APPENDAGE OCCLUSION IN PATIENTS
WITH ATRIAL FIBRILLATION: A PROSPECTIVE FOLLOW-UP
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Aim. To study the incidence, predictors, and clinical outcome of device-related thrombus (DRT) after left atrial
appendage occlusion (LAAO) in patients with atrial fibrillation (AF).

Methods. A prospective observational study included 120 patients with non-valvular AF who underwent LAAO
with Watchman (n=92) and Amplatzer Amulet (n=28). The presence of device-related thrombus (DRT) was assessed at
visits 45 days, 6 months, 1 year, 2 years, 3 years after implantation by transesophageal echocardiography.

Results. A total of 11 (9.2%) patients had DRT during the follow-up period. The greatest number of thrombosis was
observed after 45 days (n=4) and after 6 months (n=4). There was no significant difference in the incidence of DRT be-
tween device types. Independent predictors of thrombosis were: history of myocardial infarction (hazard ratio (HR) 12.88
[95% confidence interval (CI) 3.21-51.62]; p<0.001), chronic heart failure (HR 8.83 [95% CI 1.91-40.77]; p=0.005),
residual leak size >5 mm in the early postoperative period (HR 6.13 [95% CI 2.53-14.86]; p<0.001) and the degree of
spontaneous echo contrast during the initial examination (HR 9.09 [95% CI 1.36-60.58], p=0.023). There were no cases of
thromboembolic complications associated with DRT. One patient developed a non-fatal stroke at 35 weeks of follow-up,
while DRT was detected at the visit at the end of the 3rd year of follow-up.

Conclusion. DRT after LAAO was observed in the early and long-term follow-up periods. This event was associ-
ated with the baseline patients’ characteristics and post-procedural aspects with no dependence on type of antithrombotic
therapy.

Key words: atrial fibrillation; left atrial appendage occlusion; Watchman; Amplatzer Amulet; thrombosis; throm-
boembolic complications
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Left atrial appendage occlusion (LAAO) is an ef-
fective method to decrease the risk of ischemic stroke
(IS) in patients with atrial fibrillation (AF), and al-
though currently LAAO is a class IIb recommendation
with the level of evidence B in the European Society of
Cardiology Guidelines for the diagnosis and manage-
ment of AF [1], growing evidence confirms the bene-
fits of such strategy [2, 3].

The idea of the method is to anatomi-

FLX, Amplatzer ACP/Amulet) and a combined device re-
quiring simultaneous endovascular and transthoracic access
(LARIAT) [5]. Currently in the Russian Federation only three
of them are authorized and used - Watchman, Watchman FLX
(Boston Scientific, Natwick, MA, USA) and Amplatzer Amu-
let (Abbott, St Jude Medical, Plymouth, MA, USA).

Among the different requirements, the most import-
ant expectations from an endovascular device are its ability

. . Table 1.
cally isolate the .left atrla}l appendage (LAA) Identified cases of device-related thrombus
from the left atrium cavity, thereby prevent-
ing the formation of thrombi and their mi- | Follow-up duration 45 days | 6 months | 1 year | 2 years | 3 years
gration into systemic circulation [4]. There Number of observations 4 4 1 0 2
are completely transdermal endovascular - - - - - -
devices for LAAO (Watchman, Watchman Cumulative percentage | 3.3% 6.7% 7.5% | 7.5% | 92%
© Autors 2023 (cc

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023



52

ORIGINAL ARTICLES

Table 2.

Comparison of clinical, anatomical, echocardiographic, periprocedural characteristics of patients in groups with

and without DRT (continued)

Indicator Total cohort Without DRT With DRT P
(n=120) (n=109) (n=11)
Age, years* 66.5 (59.25-72) | 66.0 (59-71.5) 67.0 (67-77) 0.118
Male, n (%) 60 (50.0) 53 (48.6) 7 (63.6) 0.529
Body mass index, kg/m** 29.7 (26.1-33.1) [ 29.7 (26.3-33.1) | 26.8 (25.8-38.1) | 0.504
Paroxysmal atrial fibrillation, n (%) 39 (32.5) 37 (33.9) 2 (18.2) 0.500
Smoking, n (%) 18 (15.0) 16 (14.7) 2 (18.2) 0.670
Arterial hypertension, n (%) 70 (58.3) 64 (58.7) 6 (54.5) >0.999
Diabetes mellitus, n (%) 30 (25.0) 26 (23.9) 4(36.4) 0.464
Stroke, n (%) 44 (36.7) 40 (36.7) 4(36.4) >0.999
Hemorrhagic stroke 9(7.5) 9(8.3) 0(0) >0.999
Transient ischemic attack, n (%) 6 (5.0) 6 (5.5) 0(0) >0.999
Arterial embolism, n (%) 7 (5.8) 6 (5.5) 1(9.1) 0.499
Coronary Artery Disease, n (%) 40 (33.3) 33 (30.3) 7 (63.6) 0.041
Myocardial infarction, n (%) 20 (25.0) 23 (21.1) 7 (63.6) 0.005
History of PCI, n (%) 26 (21.7) 21 (19.3) 5(45.5) 0.059
History of CABG, n (%) 6 (5.0) 4(3.7) 2 (18.2) 0.094
GI erosions/ulcers, n (%) 37 (30.8) 35(32.1) 2 (18.2) 0.500
Liver disease, n (%) 3(2.5) 3(2.8) 0(0) >0.999
COPD / asthma, n (%) 4(3.3) 4(3.7) 0(0) >0.999
Active cancer, n (%) 2 (L.7) 2 (L.8) 0(0) >0.999
History of cancer, n (%) 7 (5.8) 7 (6.4) 0(0) >0.999
Peripheral artery disease, n (%) 19 (15.8) 15 (13.8) 4(36.4) 0.072
Congestive heart failure, n (%) 43 (35.8) 35(32.1) 8 (72.7) 0.016
Left ventricle ejection fraction <60%, n (%) 8(6.7) 5(4.6) 3(27.3) 0.025
Pulmonary artery systemic pressure, mm Hg* 30 (28-38) 30 (27.5-35) 37.5(27.5-38) | 0.196
CKD (stage 3a and higher), n (%) 30 (25.0) 26 (23.9) 4(36.4) 0.464
Bleeding, n (%) 60 (50.0) 59 (54.1) 1(9.1) 0.008
Charlson Comorbidity Index, score* 5.5 (4-7) 5 (4-6) 7 (6-7) 0.035
CHA,DS,-VASc, score* 4 (3-5) 4 (3-5) 4 (3-7) 0.585
CHA_DS,-VASc >5, n (%) 40 (33.3) 36 (33.0) 4(36.4) >0.999
HAS-BLED, score* 3(2-3) 3(2-3) 3(2-3) 0.407
HAS-BLED >3, n (%) 68 (56.7) 60 (55.0) 8 (72.7) 0.346
High risk of bleedings, n (%) 75 (62.5) 67 (61.5) 8(72.7) 0.533
Contraindications to anticoagulants, n (%) 73 (60.8) 67 (61.5) 6 (54.5)
Refusal to take anticoagulants, n (%) 47 (39.2) 42 (38.5) 5(45.5) 0.750
LAA chicken wing type, n (%) 54 (45.0) 50 (45.9) 4(36.4)
LAA windsock type, n (%) 40 (33.3) 35(32.1) 5(45.5) 0.449
LAA cauliflower type, n (% 13 (10.8) 11 (10.1) 2 (18.2)
LAA cactus type, n (%) 13 (10.8) 13 (11.9) 0(0)
LAA orifice diameter, mm* 22 (20-24) 22 (20-24) 24 (21-24) 0.152
Spontaneous echo contrast 0, n (%) 1 (0.8) 1(0.9) 0(0)
Spontaneous echo contrast I, n (%) 54.2) 5(4.6) 0(0)
Spontaneous echo contrast II, n (%) 85 (70.8) 80 (73.4) 5(45.5) 0.019
Spontaneous echo contrast II1, n (%) 22 (18.3) 19 (17.4) 3(27.3)
Spontaneous echo contrast IV, n (%) 7(5.8) 43.7) 3(27.3)
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to adjust to different LAA anatomic variants, low rate of
procedure-related complications, the ability to complete-
ly isolate the LAA from the systemic circulation without
residual flow, and low thrombogenicity of the occluder
itself [4]. To prevent thrombus formation on a occluder
surface before its complete endothelization, patients are
administered antithrombotic therapy (ATT). Neverthe-
less, device-related thrombus (DRT) remains one of the
potential procedure-related complications. According to
different studies, thrombosis rate varies in the range of
3% to 6% [6]. The pathophysiological basis of this con-
dition largely remains unknown. Tentative predictors have
been proposed, including elderly age, history of ischemic
stroke or a transient ischemic attack, LAA width, reduced
left ventricle ejection fraction (LVEF). [7]. The evidence
on association between DRT and complications such as
thromboembolic (TE) events is limited, due to a low rate
of confirmed thrombosis and clinical events. Furthermore,
there is no universally accepted approach to treatment
strategy or subsequent echocardiographic follow-up once
a thrombus is detected.

The aim of this prospective study was to evaluate
the rate, predictors and clinical outcomes of thrombosis
associated with different types of occluder devices after
endovascular LAAO in patients with AF during short- and
long-term observation.

METHODS

This prospective observational study included 120
patients with non-valvular AF undergoing endovascular
LAAO during 2011 - 2019. The study protocol was ap-
proved by the local Ethics Committee and all subjects pro-
vided written Informed Consent. Inclusion criteria were as
follows: the patient’s consent to undergo the implantation
of a LAA-occluding device, contraindications to long-term
anticoagulant use or patient’s refusal to undergo such ther-
apy. Exclusion criteria: proximal deep venous thrombosis
on legs, LAA thrombosis.
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The following occluders were used: Watchman
(n=92) and Amplatzer Amulet (n=28). The standard ATT
protocol for the Watchman arm required continuous ad-
ministration of acetylsalicylic acid (ASA) with warfarin
for 45 days with subsequent switch to clopidogrel, discon-
tinued in 6 months, while in the Amplatzer Amulet arm
- long-term ASA administration, in the first 6 months - in
combination with clopidogrel. The ATT regimen, includ-
ing after the detection of an DRT, was determined at the
discretion of the treating doctor, depending on the clinical
circumstances and the risk of hemorrhagic complications.
The post-implantation follow-up period was 3 years. As-
sessments for DRT presence were performed on 5 visits
(45 days, 6 months, 1 year, 2 years, 3 years) by transesoph-
ageal echocardiography (TEE) at the study site. Also, TE
events were assessed, including stroke, transient ischemic
attack (TIA), systemic embolism (SE).

Statistical analysis

Statistical analysis was performed with IBM SPSS
Statistics software package, version 28. Baseline, peri- and
postprocedural characteristics, as well as the ATT regi-
men, were summarized using descriptive statistics. Normal
distribution of quantitative variables was done by Shap-
iro-Wilk test. Mann-Whitney test for quantitative vari-
ables and the y2 test, with exact Fisher test, for categorical
variables were applied to identify differences between the
characteristics of patients with or without DRT. Univari-
ate and multivariate regression analysis with Cox propor-
tional hazards model were used to identify predictors of
DRT. Significance level for all hypothesis tests was set at
p <0.05.

RESULTS

Patient characteristics

Among the 120 patients enrolled into the study, the
proportion of those attending the Day 45 visit and com-
pleting TEE was 97.5% (117), on Month 6 - 9.3% (118),
in 1 year - 95.8% (115), in 2 years - 81.7% (98) and in 3

Table 2.

Comparison of clinical, anatomical, echocardiographic, periprocedural characteristics of patients in groups with

and without DRT (continuation)

Indicator Total cohort Without DRT With DRT P
(n=120) (n=109) (n=11)
Watchman device, n (%) 92 (76.7) 84 (77.1) 8 (72.7) 0717
Amplatzer device, n (%) 28 (23.3) 25(22.9) 3(27.3)
Device size, mm* 27 (24-30) 27 (24-30) 27 (25-30) 0.582
Peridevice leak >5 mm, n (%) 7(5.8) 5(4.6) 2 (18.2) 0.125
DOAC:S post-implantation, n (%) 25(29.2) 29 (26.6) 6 (54.5) 0.078
Warfarin post-implantation, n (%) 23 (19.2) 23 (21.1) 0(0) 0.121
Clopidogrel post-implantation, n (%) 71 (59.2) 67 (61.5) 4 (36.4) 0.121
ASA post-implantation, n (%) 108 (90.0) 98 (89.9) 10 (90.9) >0.999
Vascular complications, n (%) 7 (5.8) 6 (5.5) 19.1) 0.499
Procedures success, n (%) 114 (95.0) 104 (95.4) 10 (90.9) 0.446

Notes: here and below *- median (interquartile range in brackets); ASA - acetylsalicylic acid; CABG - coronary artery
bypass grafting; COPD - chronic obstructive pulmonary disease; CKD - chronic kidney disease; DOACs - direct oral
anticoagulants; GI - gastrointestinal; ** - HAS-BLED >3, or a history of hemorrhagic stroke, or a history of BARC 3
bleeding; LAA - left atrium appendage; PCI - percutaneous coronary intervention.
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years - 57.5% (69). Throughout the follow-up period DRT
was found in 11 patients (9.2% see Table 1). The greatest
number of thrombosis cases was found on Day 45 (n=4)
and Month 6 (n=4). There were no cases of persisting or
recurrent thrombosis on follow-up visits. Description and
comparison of clinical characteristics, history, echocardio-
graphic and periprocedural characteristics in patients with
and without DRT are presented in Table 2.

Both patients with and without DRT had similar
age (median - 67 and 66 years respectively), high risk of
bleeding, based on bleeding history or HAS-BLED >3
(72.7% and 61.5% respectively), and contraindications to
oral anticoagulants (54.5% and 61.5%). Major bleedings
occurred more frequently in the group of patients without
DRT (54.1% vs 9.1%, p = 0.008). In the group of patients
with DRT Coronary Artery Disease (63.6% versus 30.3%,
p=0.041) and history of myocardial infarction (MI) (63.6%
versus 21.1%, p=0.005) were more prevalent. In addi-
tion, in patients with DRT conditions such as EF <60%
and congestive heart failure (CHF) were also more prev-
alent (27.3% versus 4.6%, p=0.025; 72.7% versus 32.1%,
p=0.016 respectively). Charlson comorbidity index was
significantly higher in the group of patients with DRT (me-
dian 7 versus 5, p=0.035). Furthermore, according to the
TEE done immediately before the procedure, in the group
of patients with DRT the degree of spontaneous echo con-
trast (SEC) (p=0.019) was higher. There were no signifi-
cant differences in the anatomic structure and diameter of
LAA (p=0.449 and p=0.152 respectively). Also, no differ-
ences were found in the thrombosis rate between the types
of devices used (p=0.717).

Antithrombotic therapy

The data on antithrombotic therapy after the proce-
dure are presented in Table 3. Reduced doses of direct oral
anticoagulant (DOAC) were used in 14.3% (5/35) patients:
3 patients with DRT and 2 without. In the group of patients
with DRT treatment with DOAC + ASA was administered
in 54.5%, double ATT in 36.4%, enoxaparin sodium in
9.1% patients. By the time DRT was detected 6 (54.5%)
patients were on DOAC + ASA, 3 (27.2%) patients - on
double ATT, and 1 each - on ASA
(9%) and without ATT (9%) (see
Table 4). After thrombosis detection
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of DRT risk were identified: history of MI (hazard ratio
(HR) 12.88 [95% confidence interval (CI) 3.21-51.62];
p<0.001), CHF presence (HR 8.83 [95% CI 1.91-40.77];
p = 0.005), peridevice leak >5 mm in the early post-proce-
dural period (HR 6.13 [95% CI 2.53-14.86]; p = <0.001)
and the SEC degree (HR 9.09 [95% CI 1.36-60.58]; p =
0.023) (see Table 5).

In the group of patients without DRT the TE event
rate was 3.7% (4/109), in patients with DRT - 9.1 % (1/11).
The only TE event case in the group of patients with DRT
developed before thrombosis identification: a non-fatal
stroke in a patient developed on week 35 of the follow-up
period, whereas thrombosis was found in the long-term, on
a year 3 visit of the follow-up period. No association was
found between the device-associated thrombosis and the
development either TE events (IS/TIA/SE) (HR 3.52 [95%
CI10.37-33.26]; p=10.271), or strokes of any type (HR 3.19
[95% CI1 0.35-28.90]; p = 0.303).

DISCUSSION

Studying an endovascular LAAO complication such
as an occluder surface thrombosis is highly relevant, con-
sidering the significant benefits offered by such procedure.
Our prospective 3-year observation using two device mod-
els: (Watchman and Amplatzer Amulet) demonstrated the
following: 1) DRT was found in 9.2% patients; 2) history
of MI, CHF, peridevice leak >5 mm in the early post-pro-
cedural period, as well as the SEC degree were found to be
predictors of thrombosis development; 3) no association
to thromboembolic events was established in the studied
cohort of patients.

The rate of DRT was found to be comparable to the
previously published data. E.g. in an analysis of 1739 pa-
tients from the PROTECT-AF, PREVAIL studies and the
CAP and CAP2 registries of Watchman device implanta-
tion, occluder surface thrombosis was found in 3.74% [8].
In a subanalysis of a registry of 1078 patients who were
implanted Amplatzer Amulet, the DRT rate was 1.7% [9].
In a meta-analysis, mostly covering data from multicenter
and single-center registries, as well as series of clinical cas-

patients were on anticoagulation in
36.3% cases.

Predictors and outcomes

Variables that demonstrated a
significance level of p<0.2 for as-
sociation with the outcome in a uni-
variate analysis were then tested in
a proportional hazards model; they
were as follows: age, Coronary Ar-
tery Disease, MI, percutaneous cor-
onary intervention, coronary artery
bypass grafting, peripheral artery
disease, CHF, EF<60%, bleeding
history, Charlson comorbidity index,
SEC degree on TEE, early peride-
vice leak >5 mm, DOAC or clopi-

Table 3.
Antithrombotic therapy in patients after endovascular LAAO

Indicator Total cohort | Without DRT With DRT

(n=120) (n=109) (n=11)
Without ATT, n (%) 1 (0.8) 1(0.9) 0 (0)
DAPT, n (%) 59 (49.2) 55 (50.5) 4(36.4)
DAPT + warfarin, n (%) 7 (5.8) 7 (6.4) 0(0)
Warfarin, n (%) 7(5.8) 7(6.4) 0(0)
DOACsS, n (%) 1 (0.8) 1(0.9) 0(0)
DOACs + ASA, n (%) 29 (24.2) 23 (21.1) 6 (54.5)
Warfarin + ASA, n (%) 9(7.5) 9(8.3) 0(0)
DOACs + DAPT, n (%) 3(2.5) 3(2.8) 0(0)
DOAC:s + clopidogrel, n (%) 2(L.7) 2 (1.8) 0(0)
Enoxaparin, n (%) 1(0.8) 0(0) 1(9.1)
Enoxaparin + DAPT, n (%) 1(0.8) 1(0.9) 0(0)

dogrel administration at discharge.

The following significant predictors antiplatelet therapy.

Notes: here and below p

=0.054; ATT - antithrombotic therapy; DAPT - double

com
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es, the overall rate of device thrombosis was 3.9%, without
significant differences the Amplatzer and Watchman devic-
es [10]. It is noteworthy that in most studies the follow-up
period was limited to just 1 year. Furthermore, in many
studies the number of TEE examinations per patient fell
well below the intensity achieved in our study: e.g. patients
in the CAP and CAP2 registries underwent TEE on Day
45 and Month 12, respectively, potentially resulting in un-
derestimation of the true DRT rate [8]. Applying such ap-
proach, excluding Month 6 visit, to our study would result
in the thrombosis rate of 4.2% for year 1.

The exact causes and delicate mechanisms explain-
ing the development of occluder surface thrombosis have
yet to be fully elucidated. Most probably, thrombi forma-
tion in the early post-procedural period is due to delayed
endothelization [11], whereas in the longer term various
contributing factors could have a role, both primary (high
risk of TE events, CHF, history of IS or MI) and second-
ary (such as, a fraction remaining uncovered, significant
peridevice leak). Predictors of thrombosis development
in our study were related both to prior conditions and to
the results of the procedures itself: history of MI, CHF,
peridevice leak >5 mm in the early post-procedural peri-
od and SEC degree according to the pressure-procedural
TEE. In the above-mentioned analysis of the studies and
registries on the Watchman device the following predictors

Table 4.
Antithrombotic therapy regimen in patients with DRT

Ne Visit* ATT** ATTH%*
1 Day 45 DOAC + ASA DOAC
2 Day 45 DOAC + ASA DAPT
3 Day 45 DOAC + ASA DOAC
4 Day 45 DOAC + ASA DAPT
5 Month 6 DAPT Warfarin
6 Month 6 DOAC + ASA DAPT
7 Month 6 DAPT Warfarin
8 Month 6 DOAC + ASA DAPT
9 Year 1 DAPT ASA
10 Year 3 ASA ASA
11 Year 3 no ATT no ATT

Notes: * - on which the DRT was detected; ** - on which
the DRT occurred; *** - initiated upon detection of a
DRT, replacing the previously administered; all patients
demonstrated the absence of a DRT on follow-up TEE.
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are described: history of TIA or IS, persistent AF, cardio-
vascular diseases, LAA diameter and LV EF [8]. The SEC
degree as a thrombosis predictor is identified in s study by
Sedaghat et al. [12]. In addition, the authors also point-
ed at the association between the LV EF and reduced LA
peak emptying velocity and DRT. In an analysis of several
studies on Amplatzer devices the LAA diameter was found
to be the significant thrombosis predictor [9]. The role of
the peridevice leak in the development of thrombosis on
its surface remains debated [13]. According to the recent-
ly published registry (n=200) comparing the efficacy and
safety of Watchman and Amplatzer Cardiac Plug devices,
in two of three patients demonstrating peridevice leak a
DRT was found [14]. In the largest series of systematic fol-
low-up on patients demonstrating post-procedural peride-
vice leak (n=455) enrolled in the PROTECT AF trial, no
reliable association was found between peridevice leak and
increased TE event risk [15]. However, this data should be
reviewed in greater detail: the follow-up period in the trial
was short (1 year), the number of ischemic events was low
(16 events), and different ATT regimens were applied.

As of now, the largest dataset on DRT comes from a
multicenter registry including a group of 237 patients with
DRT and 474 patients from the control group [16]. Mul-
tivariate analysis identified 5 risk factors of thrombosis:
hypercoagulation, iatrogenic pericardial effusion, chronic
kidney disease, depth of implantation >10 mm of the pul-
monary vein margin, and non-paroxysmal AF. It seems in-
teresting to discuss the contribution of pericardial effusion
and chronic kidney disease in thrombi formation. Proba-
bly such conditions limited procedure completion, which
may have resulted in an unsatisfactory device positioning.
Other parameters, including age, sex, LV EF and the ATT
regimen used after the device implantation demonstrated
no prognostic value.

No cases of TE events or deaths associated with
DRT were reported in our study. An analysis of studies
with Watchman device implantation shows that 16/65
(25%) patients with DRT had a history of IS or SE, as
compared to 114/1674 (6.8%) patients without thrombo-
sis (p<0.001). Both unadjusted and adjusted rates of all
types of strokes and SE were higher in patients with DRT,
without an associated increase in mortality. However, in
the EWOLUTION study involving 1020 patients undergo-
ing Watchman device implantation, despite the DRT rate
of 4.1%, there was no difference in the rate of IS, death,
or the combined endpoint of death/IS/TIA [17]. With Am-
platzer Cardiac Plug a between-group difference was also

Table 5.

Independent predictors of DRT development over 3 years of follow-up

. Univariate analysis Multivariate analysis
Risk factors
HR 95% CI p HR 95% CI p
History of MI 5.29 1.55-18.09 [ 0.008 12.88 | 3.21-51.62 | <0.001
Congestive heart failure. 5.57 1.46-21.27 | 0.012 8.83 1.91-40.77 | 0.005
Peridevice leak >5 mm* 4.72 1.01-22.19 | 0.049 6.13 2.53-14.86 | <0.001
Spontaneous echo contrast degree™* 2.80 1.39-5.64 0.004 9.09 1.36-60.58 | 0.023

Notes: HR - hazard ratio; * - in the early post-procedural period; ** - the presented hazard ratios are given per | increment

on the echo contrast scale.
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observed: DRT was associated with a higher risk of IS or
TIA, compared to patients without DRT (p=0.007) [9].
In a recent meta-analysis, the total number of ischemic
events in studies comparing outcomes in patients with vs
without DRT (32 studies; n=7689) was 13.2% (37 of 280)
in patients with DRT and 3.8% (285 of 7399) in patients
without DRT (p <0.001) [18]. According to the sensitivity
analysis which included only randomized trials and pro-
spective multicenter registries, the DRT rate was 3.7% and
found to be associated with a higher rate of ischemic events
(p <0.001). This study supports the concept according to
which the association between DRT and TE events is in-
significant; however, further studies are needed to confirm
such findings. An important confounding factor affecting
the study results is the lack of standardization in managing
such patients in the following parameters: the frequency
and method of LAA imaging, different types of devices
implanted, ATT regimens, including the ones utilized af-
ter DRT detection. The ATT schemes reported in literature
are highly variable [19]. The analysis of data on Amplatzer
device implantation produced noteworthy findings: the re-
ported DRT rate is about 1.7% per year, although patients
in this group were on anticoagulation more frequently
than patients without DRT (29% and 17.5% respectively)
[9]. If a DRT was found, anticoagulation was initiated in
83% cases. A similar trend is observed in this study too:
in 54.5% of DRT cases patients had been on anticoagula-
tion. As mentioned previously, there was no specific ATT
protocol to be followed upon the detection of a DRT, and
such decisions were left at the doctor’s treating discretion.
The rate of anticoagulant therapy use after DRT detection
was 36% and, regardless of the treatment chosen, throm-
bosis resolved by the follow-up visit. There are no specific
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guidelines determining ATT decisions in case of a DRT.
However, available evidence suggests that resuming/initi-
ation of anticoagulation effectively results in DRT resolu-
tion in >90% patients [20], with same bleeding-related con-
cerns, as device implantation generally implies a high risk
of hemorrhagic events. All the considerations mentioned
above emphasize the need to further investigate ATT regi-
mens in patients undergoing the LAAO procedure.

Study limitations. The limitations of this study in-
clude a small sample size, lower visit attendance by pa-
tients by Year 3, potentially resulting in the underestimation
of DRT cases. Patients were not randomized depending on
the implanted device model and ATT regimen. In addition,
patients received different ATT regiments upon DRT detec-
tion, preventing any conclusions regarding the efficacy of
any specific treatment scheme. A higher statistical power is
required to make a reliable judgement on the possible link
between DRT and TE events.

CONCLUSION

Device-related thrombus is not an uncommon com-
plication following endovascular isolation of the left atri-
um appendage on long-term observation. Patients prone to
thrombi formation on the device surface, are more likely to
have a history of MI, congestive heart failure, peridevice
leak >5 mm the early post-procedural period, and a high
degree of spontaneous echo contrast. Although no throm-
boembolic events associated with DRT occurred in the
studied cohort of patients, the presence and significance of
such association still requires further investigation. Ran-
domized trials are necessary to identify an effective and
safe antithrombotic regimen to be administered upon de-
tection of a device-related thrombus.
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The aim of this work is to analyze the effectiveness of thoracoscopic ablation (TSA) of atrial fibrillation (AF) and to
define the risk factors for the return of atrial tachyarrhythmias after TSA in the long-term follow-up period.

Methods. From January 2019 to December 2021, 150 patients with symptomatic atrial fibrillation (persistent 29.3%
(n=44), long-standing 32% (n=48) and paroxysmal 38.7% (n=58) after unsuccessful catheter ablations underwent TSA
and amputation of the left atria appendage. All patients underwent Holter monitoring at the control points of the study, the
results of which evaluated the effectiveness of the procedure.

Results. The overall efficiency of TSA in the long-term follow-up period was 72.5%. After off-antiarrhythmic
drugs, freedom from any atrial tachyarrhythmias was 79.2%, 70.5% and 68.9% after 6, 12 and 24 months, respectively.
Additional catheter ablations after 3 months increase the effectiveness of the procedure to 82.9%. Important risk factors
for the return of arrhythmia after TSA should be considered the patient’s age, duration of AF, previous catheter ablations
and the left atria diameter of more 40 mm.

Conclusion. The hybrid approach significantly improves the effectiveness of TSA for patients with non-paroxysmal
forms of AF. The results obtained require further study of this problem in order to improve the quality of TSA and deter-
mine the optimal set of ablation lines, considering the risk factors for the return of arrhythmia.

Key words: atrial fibrillation; toracoscopic ablaton; risk factors; catheter ablation; atrial fibrillation recurrence
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The prevalence of atrial fibrillation (AF) in the adult
population is 2-4% [1]. Due to rapid demographic aging
over the next thirty years, the number of patients with AF
may double [2, 3]. The main risks associated with AF are
due to thromboembolic complications, and in some cases
are accompanied by arrhythmogenic collapse [4, 5].

For a long time, surgical treatment was the only high-
ly effective method of AF treatment [6, 7]. In modern ar-
rhythmology, Cox-Maze IV surgery and its modifications
are considered exclusively as a simultaneous procedure.

Minimally invasive catheter ablation (CA) has re-
placed highly traumatic surgeries [4], the main stage of
which is the pulmonary vein isolation (PVi), but it is not
always effective, in persistent forms of AF [8-10]. Elec-
troanatomical mapping data in patients with nonparox-
ysmal forms of AF usually demonstrate areas of marked
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low-amplitude activity in the left atrium, indicating the
development of fibrosis in these areas [11]. In such cases,
the long-term success rate of catheter ablations is 20-60%,
decreasing with each subsequent procedure [11-14]. The
cause of cicatricial changes in patients with paroxysmal
AF is most often caused by multiple previous CAs, which
significantly worsens the effectiveness of the latter [15].
R.S.Oakes et al. (2009) based on magnetic resonance im-
aging data reported a correlation between recurrence of AF
after radiofrequency ablation (RFA) of PVI and the degree
of fibrosis of PVI and left atrium (LA) [16].
Thoracoscopic treatment (TT) of AF is an alternative
surgical method for the treatment of isolated forms of AF
on the working heart, which has been actively developed
during the last decade [4, 17]. Given the factors supporting
macroresponsiveness of the posterior wall of the LA, the
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Table 1.

Main characteristics of patients and data of of investigation before surgery
Indicator Value
Gender (male), n (%) 97 (64.7)
Age, years (Me (IQR)) 59 (51-64)
Body mass index, kg/m? (mean+SD) 29.543.4
Atrial fibrillation duration, years (Me (IQR)) 5(2-8)
Paroxysmal atrial fibrillation, n (%) 58 (38.7)
Persistent atrial fibrillation, n (%) 44 (29.3)
Long-standing atrial fibrillation, n (%) 48 (32)
EHRA Ila-1Ib, n (%) 26 (17.3)
EHRA -1V, n (%) 124 (82.7)
Hypertension, n (%) 121 (80.7)
Diabetes mellitus, n (%) 19 (12.7)
Chronic heart failure NYHA functional class II, n (%) 108 (72)
Chronic heart failure NYHA functional class III, n (%) 22 (14.7)
Cerebrovascular events, n (%) 13 (8.7)
Previous catheter ablations, n (%) 58 (38.7)
Previous radiofrequency and cryoinflation of pulmonary vein orifices, n (%) 47 (31.3)
Preceding cryoinflations of pulmonary vein orifices, n (%) 11 (7.4)
Antiarrhythmic drugs, n (%) 146 (97.3)
Vaughan-Williams Class IC antiarrhythmic drugs, n (%) 12 (8)
Vaughan-Williams Class II antiarrhythmic drugs, n (%) 67 (44.7)
Vaughan-Williams Class III antiarrhythmic drugs, n (%) 58 (38.7)
Vaughan-Williams Class IV antiarrhythmic drugs, n (%) 9 (6)
Anticoagulant therapy, n (%) 130 (86.7)
Apixaban 47 (31.3)
Rivaroxaban 48 (32)
Dabigatran 16 (10.7)
Warfarin 19 (12.7)
CHA_DS,-VASc scores (Me (IQR) [min-max]) 2 (1-3) [0-6]
HAS-BLED scores (Me [min-max]) 1[0-4]
Left ventricular ejection fraction, % (mean+SD) 62.6+6.4
Left atrial volume index, ml/m? (Me (IQR) [min-max]) 35 (30-45) [16-81]
Left atrial diameter, mm (Me (IQR)) 41 (39-44)
Mitral regurgitation, n (%) 61 (40.7)
Minor mitral regurgitation, n (%) 52 (34.7)
Moderate mitral regurgitation, n (%) 5@3.3)
Severe mitral regurgitation, n (%) 4(2.7)

Multislice computed tomography with contrast of the left atrium and pulmonary veins

Left atrial appendage volume, ml (Me (IQR))

10.0 (6.4-13.1)

Typical pulmonary vein infiltration on the right side, n (%) 108 (72.0)
Convergent right pulmonary vein infiltration, n (%) 28 (18.7)
Infiltration of pulmonary veins on the right by a single/common trunk, n (%) 10 (6.7)
Right accessory pulmonary vein, n (%) 4(2.7)
Typical left pulmonary vein occlusion, n (%) 35(23.3)
Conjoined pulmonary vein occlusion on the left side, n (%) 43 (28.7)
Left pulmonary vein infiltration by a single/common trunk, n (%) 72 (48)
Left accessory pulmonary vein, n (%) 0(0)
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method of “Box lesion” - isolation of the posterior wall of
the LA was introduced into wide clinical application. In
this regard, the main principles of TT AF should be consid-
ered: isolation of the PVI, fragmentation of the posterior
wall of the LA and amputation of the appendage of the LA
[18-21]. The number of studies on the efficacy of TT AF
is increasing significantly, but their data vary considerably
from 38 to 83% due to the heterogeneity of patients, surgi-
cal technique, and follow-up period [22-25].

The purpose of the present study is to present the
data on the effectiveness of thoracoscopic ablation of atrial
fibrillation and to determine the risk factors of atrial tach-
yarrhythmia return in the long-term follow-up period.

METHODS

From January 2019 to December 2021 at the Vishnev
Research Institute of Surgery, 150 patients with symptom-
atic isolated AF registered by electrocardiogram (ECG) or
daily ECG monitoring refractory to antiarrhythmic therapy
(AAT) or with a history of failed catheter ablation, under-
went TT AF and LA appendage amputation [4, 17, 18].

All patients underwent a comprehensive examina-
tion 24 hours prior to surgery, including ECG in 12 leads,
daily ECG, transthoracic echocardiography using “speckle
tracking imaging” technology, transesophageal echocardi-
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Fig. 1. Intraoperative photographs: single-stage bilateral

thoracoscopic access (a-b); radiofrequency ablation of the right
pulmonary veins (c); signal check from the right pulmonary veins
after their ablation, electrode jaws open (d); marked fibrosis of the
left pulmonary veins due to previous catheter ablation (arrows - e);
radiofrequency ablation of left pulmonary veins (f). Note: RSPV -
right superior pulmonary vein; RIPV - right inferior pulmonary
vein; LIPV - left inferior pulmonary vein; LSPV - left superior

pulmonary vein.
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ography to exclude thrombus, multislice computed tomog-
raphy with contrasting of LA and PVI, coronary angiogra-
phy when indicated.

The median age of the patients was 59 (61-64) years,
64.7% (n=97) males prevailed. The study included 29.3%
(n=44) of patients with persistent AF, 32% (n=48) with
long-period persistent, and 38.7% (n=58) with paroxysmal
atrial fibrillation, after failed CA. Full clinical characteris-
tics of patients and data of instrumental methods of inves-
tigation are presented in Table 1. Antiarrhythmic therapy
(AAT) correction prior to surgery was not performed. The
preoperative Vaughan-Williams distribution of antiarrhyth-
mic drugs is shown in Table 1. Before surgery, all patients
were switched from direct oral anticoagulants or warfarin
to low-molecular-weight heparin at least 5 days before
surgery. Before surgery, all patients were discussed at a
consilium with a cardiologist, arrhythmologist, and cardiac
surgeon. Participants gave informed consent to perform TT
AF. The study was approved by a local ethics committee.

Evaluating the effectiveness of the procedure

The efficacy of TT AF was evaluated after 3, 6, 12
months and then annually by 24-hour ECG. The proce-
dure was considered successful in the absence of any atrial
tachyarrhythmia (AF, AFl, or supraventricular tachycardia)
lasting more than 30 seconds, according to the consensus
statement of the Heart Rhythm Society [4, 17,
18, 26]. ECG recording was recommended for
any symptomatic rapid nonrhythmic heartbeat.
The study excluded the “blind” period during
the first 3 months after surgery.

Adverse cardiovascular events and 30-
day postoperative complications were record-
ed. All patients (n=150) underwent a telephone
interview and recording of daily ECG data at
the control points of the study. Anticoagulant
therapy with warfarin (target INR 2-3) or di-
rect oral anticoagulants was started the day af-
ter surgery.

AAT with amiodarone was continued
after surgery in the absence of contraindica-
tions. It was definitely recommended to con-
tinue taking all medications for up to 3 months.
Antiarrhythmic therapy was discontinued after
3-6 months, with complete absence of any su-
praventricular tachyarrhythmia on ECG. In the
absence of arrhythmia after 6-9 months, the
issue of complete withdrawal of anticoagulant
therapy in CHA2DS2-VASc less than 2 points,
complete occlusion of the left LA appendage,
absence of thrombus according to transesopha-
geal echocardiography and contrast multispiral
computed tomography was decided.

Operation technique

All surgeries were performed in the car-
diac surgical operating room by one surgical
team under general anesthesia with selective
ventilation. The procedure was performed from
a single-stage bilateral access through standard
positioning of the thoracoscopic ports (Fig. 1a,
b). The procedure was performed according to
the “Box lesion set” technique. PVI was iso-

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023



62

lated with a bipolar electrode (Fig. 1c, ). Achievement of
transmurality was monitored by impedance changes ac-
cording to the algorithm of the RF oscillator. After reach-
ing the transmural lesion, the clamp was unclamped and
after a slight change of position, radiofrequency ablations
were performed again, up to 10 applications on each side.

After removing the electrode, the ablation line block
was checked (Fig. 1d). When recording sinus rthythm with
a multifunctional electrode, we performed sequential stim-
ulation of the upper and lower right pulmonary veins with
heart rate 30-50% higher than own rhythm and current
strength 15-25 mA. The absence of increase in heart rate at
the moment of stimulation was considered as achievement
of pulmonary vein isolation. In case a patient had AF, atrial
signal reading was performed on isolated pulmonary veins
using a monopolar electrode. The absence of signal was
considered as achievement of pulmonary vein isolation.
Then we proceeded to the formation of the upper and lower
“Box” lines using a linear bipolar electrode.

LA appendage amputation was performed through
one of the ports of the left-side access using an endostapler
(Fig. 2a). To exclude the presence of thrombus
in the atria, transesophageal echocardiography
was performed intraoperatively in all patients
before and after LA appendage amputation.

Transmurality was assessed and a bidi-
rectional conduction block through the ablation
lines (exit and entrance block) was achieved.
The entrance block was confirmed using a bi-
polar mapping electrode in the absence of po-
tentials at the site of exposure. The exit block
was confirmed by stimulation during sinus
rhythm. Additional ablations were performed
if necessary.

High-frequency stimulation was used to
provoke the initiation of AF, its spontaneous
cessation within 30 seconds was considered
normal. In case of registration of stable AF at
the moment of procedure termination, elec-
tro-pulse therapy was carried out. Detailed
schemes and stages of the operation are pre-
sented in previously published works [27, 28].

Statistical analysis

Statistical analysis and visualization of
the data were performed using the R 4.2.1
statistical computing environment (R Foun-
dation for Statistical Computing, Vienna,
Austria). Descriptive statistics are present-
ed as the observed number of observations
(relative frequency) for qualitative variables
and the mean (standard deviation) and medi-
an (Ist and 3rd quartiles), depending on the
normality of the distribution, for quantitative
variables. The Shapiro-Wilk test was used to
test the conformity of the sample distribution
to the normal law. The Kaplan-Meier method,
log-rank test, single and multifactorial Cox
proportional hazards models were used for
survival analysis. A stepwise selection with
exclusion based on the Akaike information
criterion was used to select variables for the

Fig. 2. Left atrial appendage amputation (a), the yellow dotted
line marks the resection line of the LA appendage (intraoperative
photos). MSCT (b) with contrast of the left atrium and left atrial
appendage with 3D reconstruction before (top) and after (bottom)
surgery in right and left oblique projections (RAO and LAO). The
residual part after amputation of the left atrial appendage is marked
in yellow. Intraoperative transesophageal echocardiography (c)
before and after LA LA appendage amputation.
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multivariate Cox proportional risk model. Model quality
was assessed using Harrell’s C-index and Nigelkerke’s
pseudo-R2. Fisher’s exact test was used to analyze the
association between categorical variables.

RESULTS

A general description of the procedure is present-
ed in Table 2. Two patients (1.33%) did not undergo the
right-sided stage of surgery due to a pronounced adhesion
process and high risk of bleeding. On intraoperative elec-
trophysiological examination, the right and left pulmonary
veins after catheter ablation were isolated only in 34.04%
(16/47). The recovery of sinus rhythm at the time of ab-
lation was in 12% in the group of patients with persistent
and long-term persistent AF. It should be noted that the re-
covery of sinus rhythm was predominantly at the time of
completion of the procedure in the left-sided stage, after
amputation of the LA appendage. Amputation of the LA
appendage was not performed in 6.7% (n=10) patients due
to its small size and high risk of bleeding. After LA ap-
pendage amputation, sinus rhythm recovery was registered

e
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in 4/92 (4.34%) patients with long-peristive form of AF.

Total operation time was 220 (188.5-260) minutes,
ablation time was 68 (59-84) minutes, and artificial lung
ventilation (ALV) time was 9.4 (7.5-12) hours. Sustained
AF at the end of the operation was registered in 81 (54%)
patients with nonparoxysmal AF, which required electro-
pulse therapy. Persistent sinus rhythm at the end of the pro-
cedure was registered in 94.7% of patients. Two patients
(1.3%) were transferred to the intensive care unit with
atypical atrial flutter.

Complications

Major complications were represented exclusively by
pacemaker implantation due to sinus node weakness syn-
drome - 0.7%. The incidence of minor complications was
10.1% (Table 3). Hemothorax and hydrothorax predomi-
nated, requiring drainage of pleural cavities in the early
postoperative period. Two patients (1.3%) required pro-
longed ventilation with additional drainage of pleural cavi-
ties due to tension pneumothorax, unstable hemodynamics
and increasing respiratory failure. Temporary paralysis of
the diaphragmatic nerve was recorded in 4 (2.7%) patients,
which resolved within 12 months. Adverse cardiovascular
events, thromboembolic complications, including pulmo-
nary embolism, were not reported in any patient.

Long-term results

The efficacy of TT AF in our center after 3, 6, and
12 months was 81.7%, 80.9%, and 77.3%, respectively. At
3 years, freedom from AF according to the Kaplan-Meier
method was 72.5%. The efficacy of TT AF for the persistent
form was 91.7% and 79.3%, long-period persistent 76.5%
and 66.8%, and paroxysmal 77.8% and 73.3% after 6 and
12 months, respectively (p=0.3961) (Figure 3a). If patients
with paroxysmal AF had prior catheter ablations, the long-
term efficacy of THF AF was significantly reduced 75%,
66.7%, and 61.5% after 6, 12, and 24 months, respectively
(p=0.404) (Fig. 3b). Catheter ablations after TT AF at 3
months were required in 14.7% (n=22) and in 4.7% (n=7)
at 12 months. Cavotricuspid isthmus RFA was performed
in 4 (2.7%) patients with typical atrial flutter (AF1) with
restoration of sinus rhythm at the time of ablation. The effi-
cacy of the hybrid treatment was 100% in the early period
and 82.9% after 2 years.

63

When a stable sinus rthythm was recorded on daily
ECG after 3-6 months, antiarrhythmic drugs were discon-
tinued. The efficacy of TT AF after AAT withdrawal was
79.2%, 70.5%, and 68.9% after 6, 12, and 24 months, re-
spectively; the decrease in results can be explained by the
need to return AAT after 24 months in 29 patients. Fig. 4
shows in detail the efficacy of TT AF depending on anti-
arrhythmic therapy after 12-36 months, obtaining a statis-
tically significant difference between the groups, p<0.05

Risk factors

A single-factor Cox proportional hazards analysis
(Table 4) showed that a 1-year increase in age was statis-
tically significantly associated with a 1.953 increased risk
of arrhythmia return [hazard ratio (HR) 1.953, 95% confi-
dence interval (CI) 1.916; 3.993, p=0.0209]. The presence
of prior CA and an LA diameter greater than 40 mm in-
creased the risk of recurrence by 1.936 [OR 1.936, 95%
CI 1.931; 4.026, p=0.0370] and 1.123 [OR 1.123, 95% CI
1.039; 1.215, p=0.0036], respectively. A 1-year increase
in duration of AF and an increase in duration of surgery
per minute were statistically significantly associated with
a 1.088 [95% CI 1.029; 1.149, p=0.0028] and 1.006 [95%
CI 1.001; 1.012, p=0.0265] increase in risk of recurrence,
respectively. Whereas EHRA grade I-11 reduced the risk of
arrhythmia return by a factor of 3.389 [OR 0.295, 95% CI
0.137; 0.635, p=0.0018] relative to EHRA TII-IV.

Multivariate analysis was performed exclusively for
variables with p<0.15 in the single-factor analysis. The re-
sulting Cox proportional hazards multivariate analysis mod-
el was characterized by Najelkerke’s pseudo-R2 of 0.329
and Harrell’s C-index of 0.81 (SE=0.05). It was found that
the duration of AF, prior CA and LA diameter >40 mm are
independent risk factors for the return of supraventricular
tachyarrhythmias in the postoperative period.

DISCUSSION

The main challenge for patients with isolated AF is
to find minimally invasive treatment methods. Due to the
work of M.Haissaguerre et al. (1998) [10] it was estab-
lished that pulmonary veins should be considered as the
main target of CA in AF, but the effectiveness of RFA PVI
in persistent and long-term persistent AF turned out to be
extremely low [9]. Therefore, alternative

Table 2. X .
Characteristics of the procedure methods of surgical treatment, close in ef-
p fectiveness to the Cox-Maze procedure, but
Indicator Value with a lower rate of complications, began to
. . be developed.
Left atrial appen(?age an.lputatlon 140 (93.3) This method was first proposed in 2005
Total procedure time, min (Me (IQR)) 220 (188.5-260) by R.K.Wolf and colleagues, who reported
Ablation time, min (Me (IQR) 68 (59-84) the use of bilateral video-assisted thora-
Restoring of SR at the moment of ablation, n (%)* 11/92 (12) coscopic surgery for the treatment Of. AF.
Cardioversion at the end of surgery, n (%) 81 (54) After 4 years, freedom from arrhythmia in
ardioverst 1 reety, 2 paroxysmal AF was 92%, in persistent and
TD at the end of surgery, n (%) 142 (94.7) long-period AF - 85% and 75%, respective-
Postoperative period ly [20]. The FAST and FAST II randomized
Sequestrate by pleural drains, ml (Me (IQR)) 200 (127.5-300) clfinical trialsf demo(;lstrated achigh fefﬁcac/y
TP . of TT AF of 65.6% versus CA of 36.5%
Ventilation time, hours (Me (IQR) [min-max]) | 9.4 (7.5-12) [2.9-48] (p=0.002), but with a higher rate of compli-
Hospital day after surgery (Me (IQR) 6 (5-7) cations [29, 30].

Note: * - considered only for patients with nonparoxysmal forms of AF;

SR - sinus rthythm; ALV - artificial lung ventilation.

Freedom from AF in TT AF accord-
ing to a multicenter study for patients with
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paroxysmal form was 72.7% (174/241), persistent 68.9%
(111/161), and 54.2% (32/59) for long-onset AF and over-
all effectiveness of the procedure with AAT was 68.8%
(317/461) and without AAT was 63.3% [31]. The TT AF
efficacy of our center for persistent AF was 91.7% and
79.3%, long-period persistent 76.5% and 66.8%, and par-
oxysmal 77.8% and 73.3% after 6 and 12 months, respec-
tively (p=0.3961) (Figure 3a). The results are like those of
a multicenter study [31].

The decreased efficacy of TT AF for long-standing
AF is due to more pronounced fibrosis and remodeling of
the left and right atria. It has not been fully investigated
whether additional ablation lines outside the “Box lesion”
regimen improve the efficacy of TT [32]. [32].

The efficacy of TT AF in a recent meta-analysis with-
out AAT administration was 77% after 2 years [22]; our
rates after 36 months without AAT were 68.9% (Fig. 4).
This may be related to the limited control of heart rate in
the meta-analysis [22].

In R.S.Oakes et al. (2009) it is said about recurrence
of AF after RFA of PVI due to a pronounced degree of PV
and LA ostium fibrosis on the basis of magnetic resonance
imaging data [16]. Another study reported the presence of
multiple cicatricial changes of the LA after extensive CA
[15]. This factor may also influence the low efficacy of TT
AF, compared with patients without prior CA.

Within the study we presented, we also analyzed the
efficacy of TT AF for patients with prior CA. In patients
with failed CAs, the efficacy of TT AF in the long-term fol-
low-up period decreased to 61.5% in contrast to the group
without CAs, p=0.404 (Fig. 3b). According to S.K.Lim et
al (2020), the efficacy of TT AF after 5 years in the group
with prior CA 55.3%+11.0% and without CA 55.7%+5.1%
was also comparable (p=0.690) [33].

A single-factor Cox proportional hazards analysis
showed that the presence of failed prior CA increases the
risk of arrhythmia return by a factor of 1.936. A pronounced
adhesions and fibrosis in the PV ostium (Fig. 1d) prevailed
in patients with previous CA, which significantly increased
the risks of bleeding and the time of surgery. Therefore, in
several cases, TT AF can be recommended as the first stage
in order to reduce the risks of intraoperative complications.
A single-factor Cox analysis showed that a LA diameter
greater than 40 mm increased the risk of rhythm failure
by 1,123. Previously, it was reported that at LA volume
index>34 mL/m?2 the efficacy of TT AF was 77.8%, and at
LA volume index <34 mL/m2 it was 88.9% [27].

The results of our study are consistent with those of
C. Yu et al. (2021). Multivariate Cox regression analysis
in a study by C.Yu et al (2021) showed that LA diameter
>40 mm [OR 2.837, 95% CI 1.408; 5.716; p=0.004] and
age >50 years [OR 2.927, 95% CI 1.359; 6.305; p=0.006]
were associated with recurrent atrial tachyarrhythmias
[34]. The risk factors presented in the study of C.van Laar
et al. (2019): female gender, postoperative AF in the hos-
pital period, a long history of AF, mitral regurgitation were
independent predictors of AF recurrence, which has been
previously reflected in other studies for catheter ablation
and Cox-Maze procedure [31].

Catheter ablations after TT AF at 3 months were
required in 14.7% (n=22) and 4.7% (n=7) at 12 months,
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respectively. Predominantly, the patients underwent
ablation in the area of the posterior wall of the LA, in
particular, the formation of the upper and lower line
along the posterior wall of the LA was completed. At
high-density mapping of pulmonary veins, the latter
were isolated in all patients, which once again confirms
almost 100% effect of achieving transmurality using bi-
polar RF electrode. At the beginning of CA, typical AFl

Table 3.
Structure of minor complications (n=150)
Small complications Value
Pneumonia, n (%) 1(0.7)
Pneumothorax, n (%) 2 (1.3)
Hemothorax, n (%) 4(2.7)
Hydrothorax, n (%) 4(2.7)
Temporary DN paresis, n (%) 4(2.7)
Total, n (%) 13 (10.1)

Note: DN - diaphragmatic nerve
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Freedom from atrial tachyarrhythmia
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Fig. 3. Kaplan-Meier curves of freedom from atrial

tachyarrhythmias depending of the atrial fibrillation
type (a) p=0.3961 and of prior catheter ablations (b)
p=0.404.
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was registered in 4 patients, therefore, cavotricuspidal
isthmus RFA was performed, with restoration of sinus
rhythm in all patients now of ablation. In the early pe-
riod of observation, the efficacy of staged treatment of
AF reached 100%, but by the second year tended to de-
crease to 82.9%.

In our study, the overall incidence of major com-
plications was 0.7% and that of minor complications was
10.1%, which is also comparable with data from previous-
ly published works. E.Beyer et al. [35], first noted in their
study 13% complication rate (pacemaker implantation,
diaphragmatic nerve injury, postoperative hemothorax and
transient ischemic attack), 30-day complication rate in the
meta-analysis was 7.6% [31]. In L.M.Vos et al. (2018), the
rate of major complications was 3.2% and minor compli-
cations was 8.1% [36].
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Fig. 4. Freedom from atrial tachyarrhythmias
depending on antiarrhythmic therapy (AAT). Note:

* - statistically significant difference between groups at
p<0. 05.
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An important advantage of TT AF is the possibility
of LA appendage amputation. Today, there is no consen-
sus on the optimal prevention of thromboembolic events in
patients with AF. However, it is proved that up to 90-95%
of all thrombi in patients with non-valvular AF form in the
LA appendage [37-39]. Therefore, isolation or removal of
the LA appendage as an alternative option of anticoagula-
tion therapy is of great clinical importance.

Currently, the following surgical methods of remov-
ing/excluding the LA appendage from the bloodstream
are distinguished: (1) incision and stapling technique; (2)
clipping; (3) occlusion; (4) stapler stitching and excision
[40, 41]. Early studies stated that removal of the LA ap-
pendage using endoscopic incision stapling increases the
risk of intraoperative bleeding due to the rupture of the LA
tissues under the staple line [42]. The efficiency and safe-
ty of modern devices became significantly higher due to
changes in the staple line and the availability of mecha-
nized cutting and stapling support [43].

In our center, we prefer the endoscopic incision sta-
pler, which has proven to be a good choice for perform-
ing TT AF. LA appendage amputation was performed in
93.3% (n=140). All anastomoses in the LA appendage
stump were valid. After LA appendage amputation, sinus
rhythm recovery was registered in 4/92 (4.34%) patients
with long-peristive AF. L.Di Biase et al. (2016) showed
that LA appendage isolation improved freedom from AF/
AFl in patients with long-peristive form of AF [44]. How-
ever, A. Romanov et al. (2016) did not observe a decrease
in the rate of recurrent AF after LA appendage amputation
in TT AF [45].

Thus, the overall efficacy of TT AF in the long-term
follow-up period was 72.5%, which is comparable with the
worldwide data. After AAT withdrawal, freedom from any
atrial tachyarrhythmias was 79.2%, 70.5%, and 68.9% af-
ter 6, 12, and 24 months, respectively. The patient’s age,
the duration of AF, previous catheter ablations, and an LA

Table 4.
Cox’s single-factor and multi-factor proportional risk analysis
. Single-factor analysis Multivariate analysis
Predictor
HR 95% CI p HR 95% CI p
Male gender 1.159 | 0.527;2.549 | 0.7130
Age 1.953 1.916;3.993 | 0.0209 | 0.957 0.912; 1.004 0.07
Age > 50 years 1.458 1.213;2.985 | 0.0458
Body mass index > 28 kg/m? 1.459 | 0.678;3.137 | 0.3341
Persistent form of AF 0.570 0.214; 1.520 0.2617
Long-standing AF 1.125 0.494; 2.561 | 0.7795
Duration of AF, years 1.088 1.029; 1.149 | 0.0028 1.062 1.001; 1.128 | 0.0477
EHRA I-11 0.295 | 0.137;0.635 | 0.0018 [ 0.405 0.166; 0.992 [ 0.0481
CHA_DS,-VASc 0.860 | 0.636;1.162 | 0.3261
HAS-BLED 0.601 0.345;1.048 | 0.0726
Previous catheter ablations 1.936 0.931;4.026 | 0.0370 1.917 0.897; 4.098 0.043
Left ventricular ejection fraction 0.994 | 0.938;1.053 | 0.8410
Left atrial diameter >40 mm 1.123 1.039; 1.215 | 0.0036 1.123 1.032; 1.222 0.007
Procedure time 1.006 1.001; 1.012 | 0.0265

Note: HR - hazard ratio; CI - confidence interval; AF - atrial fibrillation.
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diameter greater than 40 mm should be considered as im-
portant risk factors for arrhythmia recurrence after TT AF.

CONCLUSION

Thoracoscopic treatment of AF should be considered a
promising method of arrhythmia elimination both for patients
with paroxysmal AF after unsuccessful catheter ablations, and
for patients with persistent and long-term persistent AF. The
two-stage approach significantly improves the efficacy of TT
AF, particularly in patients with nonparoxysmal forms of AF.
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Important risk factors for arrhythmia recurrence af-
ter TT AF should be considered patient’s age, duration
of AF, previous catheter ablation and left atrial diameter
greater than 40 mm. The results obtained require further
study of this problem in order to improve the quality of
TT AF and determine the optimal set of lines, taking into
account the predictors of arrhythmia return. Large ran-
domized trials are also needed to study the prevention of
thromboembolic events and the antiarrhythmic effect of
left atrial appendage removal.
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Current clinical case demonstrates the catheter treatment of longstanding persistent atrial fibrillation and atrial
Sflutter without the use of fluoroscopy in patient with chronic heart failure. The effect on the parameters of heart remodel-
ing, as well as the dynamics of NT-proBNP after 6 months of follow-up is demonstrated.
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Chronic heart failure (CHF) and atrial fibrillation
(AF) are among the most common cardiovascular diseases,
having a major impact on mortality, hospitalization rates
and quality of life in the population [1]. The risk of fatal
complications increases exponentially in the presence of
simultaneous CHF and AF, as demonstrated in the Fram-
ingham study [2]. Current approaches to the treatment of
AF in CHF are based on the choice of frequency control or
rhythm control strategy. Early studies to determine optimal
therapeutic approaches for AF in this patient cohort have
not shown the benefit of restoring and maintaining sinus
rhythm, but it should be noted that in these studies antiar-
rhythmic drugs were used exclusively for rhythm control
[3,4]. In 2001, the DIAMOND-CHF study on the efficacy
of maintaining sinus rhythm with dofetilide in patients with
AF and reduced ejection fraction CHF (HFrEF) was pub-
lished, demonstrating a decrease in hospitalisations due to
CHF decompensation in patients with AF [5]. At present,
the list of possible antiarrhythmic drugs for prescription
in patients with HFREF is limited. Thus, according to the
recommendations of the European Society of Cardiology
for the treatment of AF, amiodarone is the only possible
drug that can be prescribed to patients with reduced left
ventricular (LV) ejection fraction (EF) with a high level
of recommendation, but many adverse events significantly
limit the prescription of the therapy for this category of
patients [6].

With the development of modern surgical approach-
es to the treatment of cardiac arrhythmias, such as cathe-
ter ablation (CA) [7], a new era in the treatment of AF on
the background of CHF has begun [8, 9]. In the European

© Autors 2023

and Russian guidelines for the treatment of heart failure,
CA is indicated in symptomatic AF when restoration of si-
nus rhythm and preservation of heart rate are considered
likely [10]. In the guidelines for the treatment of AF, CA
has a wider range of indications, including heart failure:
in patients with a high probability of developing tachy-
cardic cardiomyopathy, CA has the highest recommenda-
tion class. CA AF can be considered in selected cases of
HFREF to improve survival and reduce the rate of hospi-
talizations due to CHF (recommendation class Ila) [11].
Several works, such as AATAC, CASTLE-AF, as well as
a subanalysis of the large CABANA study, which included
patients with CHF, demonstrate significant effectiveness of
CA in both reducing mortality and improving quality of
life in patients with AF and CHF [12- 14].

A significant number of patients with CHF have per-
sistent AF [15, 16]. It is well known that the efficiency of
CA decreases with prolonged existence of AF. A number
of clinical trials have demonstrated the inadequate effica-
cy of isolated pulmonary vein (PV) exposure in patients
with non-paroxysmal AF, forcing electrophysiologists to
develop new approaches for the catheter-based treatment
of arrhythmias. Anatomical isolation of the PV ostium in
combination with influences on the posterior wall of the
LA is associated with a decrease in the recurrence of AF
in patients with persistent forms [7, 18]. The size of the
LA cavity is of great importance in determining treatment
tactics for patients with persistent and prolonged AF and
CHEF, but there are no clear parameters in the literature
for LA size increase that limit the indications for CA in
patients. Modern imaging techniques such as intracardiac
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echocardiography (ICE) make it possible to significantly
reduce and sometimes completely avoid X-ray exposure
during catheter interventions for the treatment of cardiac
arrhythmias [19].

Below is a clinical case of CA in a patient with
HFREF and a long persistent form of atrial fibrillation and
flutter with minimal use of X-ray radiation.

A 59-year-old patient was hospitalized at the National
Research Institute of Cardiology named after A.1. Chazov
of the Russian Ministry of Health due to worsening of his
condition in the form of increasing dyspnea, swelling of
feet, and decreased tolerance to physical activity. Has no
history of high blood pressure, does not smoke, no history
of cardiovascular disease. At the time of hospitalization, he
considered himself ill for one and a half years, when he
noticed an increase in abdominal volume and decreased
appetite, and later episodes of dyspnoea to suffocation oc-
curred in the supine position. A month after the onset of
severe dyspnea on the background of significant clinical
deterioration, episodes of irregular heartbeat appeared, for
which he sought medical attention and was admitted to the
hospital at the place of residence, where ECG data record-
ed paroxysm of AF with ventricular contractions up to 140
beats/min. The transthoracic echocardiography (EchoCG)
revealed pleural effusion, traces of fluid in pericardium, en-
larged left heart (end-diastolic dimension (EDD) of LV 5.6
cm, LA volume 94 ml) and signs of pulmonary hypertension
(SPPA 51 mm Hg). LV EF was 29%, diffuse hypokinesis
was observed. A multispiral computed tomography scan
of the chest revealed a bilateral hydrothorax, edema up to
the upper third of the tibia, and marked ascites. The patient
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underwent a right pleural puncture, with 1200 ml of flu-
id evacuated, and diuretic therapy was administered with
a positive effect. After stabilization, the patient underwent
coronary angiography, which revealed intact coronary ar-
teries. Thus, ischemic genesis of heart failure was excluded.

Given the significant enlargement of the LV cav-
ity and the lack of evidence for long-term persistence of
AFE, no restoration of sinus rhythm was performed. The
patient was diagnosed with dilated cardiomyopathy and
prescribed CHF drug therapy: sacubitril + valsartan in a
starting dose of 50 mg twice a day, with titration of the
dose to 100 mg twice a day by the time of discharge, spi-
ronolactone 50 mg, torasemide 5 mg, metoprolol 100 mg,
digoxin 0.25 mg. Anticoagulant therapy with rivaroxaban
at a dose of 20 mg was initiated. Against the background
of the treatment, there was a regression of congestion in
the lungs, a reduction in abdominal volume, the absence
of dyspnoea at rest, but subjectively the patient continued
to be plagued by fatigue, weakness and the inability to ex-
ercise. Two months after discharge from the hospital, his
condition worsened in the form of increasing dyspnea and
constant palpitations. He was repeatedly hospitalized at
the regional hospital, where intravenous diuretic therapy
was administered with little clinical improvement. During
the next 12 months, the patient was monitored by a cardi-
ologist, but outpatient therapy did not compensate for the
CHF phenomena. The patient was referred to the National
Research Institute of Cardiology named after A.1. Chazov
of the Russian Ministry of Health

On admission: complaints of dyspnea on minimal
physical exertion, weakness, pronounced heart palpita-

Fig. 1. Cryoballoon positioning technique in the pulmonary vein orifices under control of intracardiac
echocardiography.
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tions, pastosity of shins and feet, ECG recorded AF with a
ventricular contraction rate of 136 beats/min. The six-min-
ute walk test on admission was 214 m, EchoCG showed LV
EF of 30%, atrial cavity dilatation (LA 4.8 cm,; LA volume
100 ml, right atrial area 32 cm?2), right ventricular cavity
enlarged to 3 cm, 2nd degree tricuspid valve failure, SPPA
32 mm Hg. The NT-proBNP level was 1735 pg/ml. Daily
ECG monitoring recorded AF and atrial flutter (2:1, 3:1,
5:1, 8:1 conduction) with an average ventricular contrac-
tion rate of 124 bpm. Taking into account the anamnesis
data, the duration of persistence of AF and atrial flutter was
more than 18 months. Based on the findings, the excluded
ischemic genesis of the cardiomyopathy, the absence of
other causes of CHF apart from AF, it was decided to treat
this patient’s CHF as tachycardia-induced. The presence
of symptomatic (EHRA I1l) tachycardia, persistent AF and
atrial flutter with the development of ventricular dilatation
was the indication for surgery - extended catheter abla-
tion of the LA and cavotricuspid isthmus (CTI). The patient
underwent extended cryoballoon ablation of the LA with
minimal use of X-ray radiation under ICE monitoring.
Under local anesthesia using the Seldinger meth-
od, access to the central veins was performed. The cath-
eters and intraducts were positioned in the heart cavities
under ICE control, the interatrial septum was punctured.
After transseptal access and systemic heparinization, the
FlexCath Advance delivery system was positioned in the
LA cavity and the second-generation ArcticFront Advance
cryoballoon was inserted into the LA. Then, under ICE
control, after reaching PV occlusion under temperature
control, cryosurgery was performed (left upper PV: vein
closure time: 34 s; vein closure temperature: -33 °C; freez-
ing time: 180 s; minimum temperature: -53 °C; left low-
er PV: vein closure time: 44 s, vein closure temperature:
-31 °C; freezing time: 180 s; minimum temperature: -51
°C; upper right PV: vein closure time: 30 s; vein closure
temperature: -32 °C; freezing time: 160 s; minimum tem-
perature: -52 °C; lower right PV: vein closure time: 52
s, vein closure temperature: -37 °C; freezing time: 160 s;
minimum temperature: -49 °C) (Figure 1). After PV iso-

Fig. 2. Radiofrequency ablation of cavotricuspidal isthmus under control of
intracardiac echocardiography.
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lation was achieved, additional images were taken along
the posterior wall of the LA using fluoroscopy with a cryo-
balloon for 120-140 s each with temperature parameters
of -30-40 °C. On the endogram, a conversion from AF to
atrial flutter with right excitation front, cycle length 260 ms
and conduction of 2.1 was detected. The FlexCath delivery
system is brought out to the RA and positioned on the CTI.
The ablation catheter was inserted into the right ventricle
through the delivery system and radiofrequency ablation
of the CTI (temperature 43°C, power 35 W, irrigation rate
30 ml/min) was performed under HFrEF monitoring (Fig.
2). On exposure there was restoration of sinus rhythm with
heart rate of 65-70 bpm.

The control EchoCG 2 days after the surgery showed
positive dynamics in the form of atrial cavity size decrease
(LA 4.0 cm; LA volume 67 ml, S of the right atrium 26
cm2), increase of global LV contractility (LV EF 48%),
reverse remodeling of the right ventricle size (2.7 cm).
The patient was initiated on antiarrhythmic therapy with
amiodarone (at a saturation dose of 600 mg/day with tran-
sition to 400 mg/day). CHF therapy was performed in the
following amounts: sacubitril + valsartan 200 mg, bisop-
rolol 1.25 mg, dapagliflozin 10 mg, and spironolactone 25
mg. Rivaroxaban 20 mg was continued for anticoagulant
purposes. During daily ECG monitoring a sinus rhythm
was registered with an average heart rate of 58 bpm (min.
51 bpm and max. 81 bpm). 23 single ventricular extrasys-
toles, 55 single extrasystoles, 1 verse of supraventricular
extrasystoles, supraventricular tachycardia of 3 complex-
es, including with aberrant conduction were recorded.

Six months after the CA at the follow-up visit, clinical
improvement was noted, as well as an increase in exercise
tolerance, which was confirmed by the six-minute walking
test, which was 563 m. EchoCG showed pronounced in-
verse remodeling of cardiac cavities: LV - 3.3 cm, LV vol-
ume - 44 ml, LV EDD - 5.0 cm, S of the right atrium - 13
cm?2. LV EF increased to 60% (Table 1, Fig. 3). There was
also a significant decrease in NT-proBNP levels to 28.7 pg/
ml. It should be noted that the patient had no need for loop
diuretics for 6 months.

DISCUSSION

Currently, cardiomyopathy
triggered by AF is a diagnosis
of exclusion and can usually
be suspected in patients with
non-ischaemic CHF genesis and
persistent form of AF in the ab-
sence of efficacy of optimal drug
therapy against a background of
rate control. The diagnosis can
be confirmed only if LV systolic
function improves or normal-
izes after AF elimination [20].
The previously mentioned stud-
ies confirm the effectiveness of
surgical restoration and mainte-
nance of sinus rhythm in patients
with AF and heart failure, but it
should be noted that there is only
one paper on this topic in Russia

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023



CASE REPORTS

describing the use of radiofrequency LV isolation as the
method of choice [9, 21]. A special feature of our approach
was the use of extended cryoballoon ablation of the LA
with minimal use of fluoroscopy.

When deciding to perform CA in patients with AF and
CHEF, the deciding factor is usually the size of the LA and the
duration of persistence of AF. At present, none of the clinical
guidelines gives clear figures on the cut-off value of the LA
cavity volume. There are data in the literature on performing
surgical treatment of arrhythmias in patients with persistent
and long-term persistent forms of AF and LA volumes of
120-150 ml, using a hybrid approach (thoracoscopic abla-
tion combined with follow-up CA) or advanced cryoballoon
ablation of LA as a technique [22-24]. It should
be noted that there are no studies comparing
different techniques of surgical treatment of ar-
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complete regression of heart failure at 6 months follow-up.
In the absence of clinical, laboratory and instrumental data
that would indicate the presence of heart failure, the ques-
tion of the need to diagnose this syndrome and to take med-
ications that represent the optimal therapy for heart failure
arises after surgical treatment.

CONCLUSION

Catheter ablation gives new opportunities in treat-
ment of CHF and AF, promoting not only improvement of
quality of life, increase of tolerance to physical load, but
also change of heart size and increase of myocardial con-
tractility, cardinally changing prognosis of patients.

Taonuuya 1.

Hapamempur 3xoxapouozpaghuu ¢ ounamuxe

rhythmias in patients with heart failure, so the -

. . . . . Before | 48 hours after | Six months after
question of choice of interventional technique | EchoCG parameters

. . . CA CA CA
remains open. In this patient, the enlarged LA
cavity up to 100 ml, as well as the persistent | LA, cm 4.8 4.0 3.3
form of AF were the reasons for choosing the | LA volume, ml 100 67 44
method of extended cryoballoon ablation of [Epp om 57 58 5.0
the LA. Clinical studies comparing different -
CA techniques in patients with persistent and ESD, cm 45 39 3:2
long-onset AF, the need for additional exposure [ LV EF, % 30 48 60
lines or more “aggressive” techniques, such as [ AD RV, cm 3.0 2.7 2.4
thoracoscopic ablation, are ongoing. RA area. cm? 32 26 13

M ioperative imaging  tech- -

. odern perioperative _imaging  tec SPPA, mm Hg 0 29 29

niques such as HffEF or navigation mapping

make it possible to minimize and, in most
cases, eliminate radiation exposure when per-
forming CA. This principle is referred to in
the literature as “ALARA (as low as reason-
ably achievable),” in which the radiation level
should be as low as reasonably achievable [25].
At the same time, research data demonstrate ef-
ficacy not inferior to that of standard CA using
fluoroscopy [26, 27].

Of course, predisposing factors for the
maintenance of sinus rhythm, such as EchoCG
data (size and volume of LA, presence of valve
regurgitation), duration of AF persistence
should be considered, but as clinical practise
shows, it is often difficult to predict the actu-
al effect of the planned surgical intervention.
Initially, this patient had a significant dilatation
of the LA cavity, so the chosen tactic for fre-
quency control seemed reasonable at first. This
clinical example shows how the use of CA to
treat AF and atrial flutter resulted in significant
clinical improvement in the form of complete
restoration of exercise tolerance, reduction of
NT-proBNP levels to below threshold, and

Atrial Area
Atrial Volume 42.4 m|
LA ESV (BP)
AN AN N A N AN A \r\._/~——t\/\.——Jr—J1 14bpm|

Note: EchoCG - echocardiography; CA - catheter ablation; LV - left
atrium; EDD and ESD - end diastolic and systolic dimensions; LV -
left ventricle; EF - ejection fraction; AD - anteroposterior dimension;
RV - right ventricle; RA - right atrium; SPPA - systolic pressure in
pulmonary artery.

Atrial Length 4.96 cm

16.5 cm?

44.4 ml

Fig. 3. Echocardiography 6 months after surgery.
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CLINICAL CASE OF NEONATAL LUPUS WITH CARTILAGINOUS METAPLASIA,
FIBROSIS AND CALCIFICATION OF THE ATRIOVENTRICULAR NODE ZONE
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Neonatal lupus is a rare disease associated with the circulation in the mother's blood of one or more autoantibodies
to soluble intracellular ribonucleoproteins Ro/SS-A and La/SS-B. This disease is extremely often manifested by congenital
heart block, which can progress even after the birth of a child. We have described a case of fibrosis, calcification and
cartilaginous metaplasia of the atrioventricular node zone, which caused complete atrioventricular block in a child who
died from neonatal lupus.
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Rheumatic diseases (RDs) during pregnancy are as-
sociated with adverse outcomes for the health of both the
mother and the fetus. Therefore, it is extremely important
to address the issues of pregnancy planning and manage-
ment, as well as postpartum period, in reproductive-aged
patients with RDs. The effect of altered hormonal back-
ground during pregnancy on the mother’s immune system
is reflected in increased activity of T-helper 2 (Th2) cyto-
kine profile, which includes interleukins 4, 10, and 13, that
regulate humoral immunity. RDs that involve a Th2-de-
pendent immune response include a group of diffuse con-
nective tissue diseases (DCTDs), including systemic lupus
erythematosus, systemic sclerosis, Sjogren’s
syndrome, among others. Potentiation of hu-
moral immune response, leading to increased
production of autoantibodies in these diseases,
may explain the observed tendency for exacer-
bation of DCTDs during pregnancy and post-
partum period [1]. ﬂ

The production of autoantibodies to sol- ¥
uble intracellular ribonucleoproteins Ro/SS-A ﬂ
(60 kDa and 52 kDa) or La/SS-B (48 kDa) is ”
associated with the development of Sjogren’s u
syndrome, but may also be observed in other
DCTDs, including systemic sclerosis. Regard- Jl
less of the type of underlying disease, the cir- ﬂ
culation of one or more of these autoantibodies v
in the mother’s blood is associated with a se-
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rious complication for newborns - neonatal lupus erythe-
matosus (NLE). After 6 weeks of gestation, placental for-
mation is completed and autoantibodies (IgG class) begin
to pass through the hemato-placental barrier into the fetal
bloodstream. It is suggested that maternal anti-Ro/SS-A
(especially 52 kDa) and anti-La/SS-B antibodies are ca-
pable of directly causing apoptosis of cells or provoking
inflammation and subsequent fibrosis in target organs [2].
A 35-year-old woman with a history of three normal
pregnancies resulting in urgent deliveries of healthy chil-
dren has also been diagnosed with systemic scleroderma,
limited form, generalized stage, with chronic skin involve-
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Fig. 1. Congenital complete atrioventricular block in a newborn.
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ment (dense edema of the fingers in the past medical his-
tory), joint involvement (arthritis of the wrist joints), he-
matological disorders (leukopenia, thrombocytopenia in
the past medical history), secondary Sjogrens syndrome
(xerophthalmia, recurrent sialoadenitis), immunological
phenomena (seropositivity for rheumatoid factor, antinu-
clear factor, anti-Ro/SS-A, anti-La/SS-B), with low disease
activity.

The patient was admitted to the Perinatal Center of
the Almazov National Medical Research Center for further
examination and delivery. It is known that during preg-
nancy, there was an exacerbation of rheumatologic pa-
thology, for which the patient received methylprednisolone
and hydroxychloroquine (doses and duration of therapy
are unknown). Later, the patient switched to maintenance
therapy with methylprednisolone 4 mg and hydroxychloro-
quine 200 mg. During pregnancy, the patient had two acute
respiratory viral infections. In the third trimester, the fetus
was found to have bradycardia due to complete atrioven-
tricular (AV) block.

During the mother’s examination at the diagnostic
center, mild iron deficiency anemia and second-degree dis-
turbance of the fetal-placental blood flow were diagnosed.
The fetus showed signs of heart failure (fetal hydrops) on
the background of pronounced bradycardia, which led to
an emergency Caesarean section at 35 weeks of gestation.
At birth, the baby s condition was severe due to heart fail-
ure, AV block, morphofunctional immaturity, and prema-
turity, with a birth weight of 2100 g. Electrocardiography
showed complete AV block with low ventricular contrac-
tion frequency (Fig. 1).

Echocardiography did not
reveal any congenital heart de-
fects. During the first few days
after birth, there was an in-
crease in signs of heart failure
and metabolic disorders, and
inotropic support was escalated
due to the underlying complete
congenital AV block. As conser-
vative therapy was ineffective,
urgent indications for tempo-
rary pacemaker implantation
were established, followed by
successful sequential pacing.
However, ventricular fibrillation
developed suddenly, which was
refractory to medical therapy
and cardioversion, and with-
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gressed and were resistant to therapy. Despite full resusci-
tation measures, a fatal outcome occurred.

During the autopsy of the child, no skin manifesta-
tions of NLE were found. Signs of acute heart failure were
determined, such as ascites, anasarca, cerebral edema,
and hydrothorax. The myocardium of all heart compart-
ments was densely elastic in consistency. Attention was
drawn to the pronounced compaction in the AV node with a
dull, gray surface of the incision and indistinct boundaries.

Histological examination of autopsy material revealed
multiple hemorrhagic necrosis of the liver, spleen, and myo-
cardium. In the area of the AV node, a zone of extensive car-
tilaginous metaplasia, fibrosis, and calcinosis with subtotal
replacement of the AV node was determined (Fig. 2). Thick-
ening of the endocardium due to fibrosis and calcinates was
observed in the zones of the left and right legs of the bundle
of His, but Purkinje cells were locally preserved (Fig. 3).

To confirm possible transfer of maternal antibodies
to the fetus through the placenta, immunohistochemical
staining of the placenta was performed, which revealed
weak diffuse expression of the C4d complement component
on the syncytiotrophoblast in the external negative control,
where C4d deposition occurs only on the fibrinoid of the
placenta (Fig. 4). In the myocardium of the upper third of
the interatrial septum, this marker was determined only on
individual endotheliocytes of vessels (Fig. 2b).

DISCUSSION

C4d is considered a “footprint” of complement acti-
vation. Moreover, C4d is a widely accepted biomarker for
antibody-mediated transplant rejection and plays a role in

TR

.

2. Autopsy findings of the child: a, b - hemorrhages and hemorrhagic

out the recovery of rhythm and
independent hemodynamics.
Extracorporeal membrane ox-
ygenation (ECMO) via a neck
cannula was initiated, and per-
fusion was provided by ECMO
during resuscitation. Recurrent
episodes of ventricular fibrilla-
tion were observed, and asysto-
le occurred when attempting to
disconnect the ECMO. Systemic
hemodynamic  disorders pro-

necrosis of the liver and myocardium, respectively (hematoxylin-eosin staining,
x100); c - weak expression of C4d on the endothelium of individual vessels of
the myocardium (brown staining, x100); d - marked fibrosis of the AV node

zone (dashed line) with hemorrhages at the periphery (hematoxylin-eosin,

x100); e - massive hemorrhages, fibrosis, and calcification (indicated by a
dashed circle) in the AV node zone; f - marked fibrosis and calcification of
the AV node zone (indicated by a dashed circle) with a focus of cartilaginous
metaplasia (hematoxylin-eosin, x100); g - fibrosis and focal pinpoint calcification
(indicated by dashed circles) in the AV node zone (hematoxylin-eosin, x400); h -
cartilaginous metaplasia of the AV node zone (fibrous cartilage) - hematoxylin-
eosin, x200; i - cartilaginous metaplasia of the AV node zone (paired chondrocytes
with marked dystrophy) - hematoxylin-eosin, x200.
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antibody-mediated pregnancy complications. Interestingly,
placental C4d, detected in most cases of systemic lupus
erythematosus and antiphospholipid syndrome, is diffusely
expressed in the syncytiotrophoblast [3].

Clinically, NLE most commonly manifests
with skin involvement (33.1%), liver (10.3%), blood
(15.5%), and heart. The latter is usually represented by
congenital heart block (CHB), occurring in more than
half of NLE cases (62.5%). In this case, NLE may man-
ifest as isolated CHB and in 95% of cases is the cause
of this condition. While extracardiac manifestations of
NLE usually resolve after elimination of autoantibod-
ies from the newborn’s bloodstream during the first 6
months of life, involvement of the cardiac conduction
system is usually irreversible up to the development of

- &

Fig. 3. Fragment of the interventricular septum with
thickening due to fibrosis and calcifications of the
endocardium (indicated by an arrow) and Purkinje
cells in the left bundle branch (encircled by an oval);
hematoxylin-eosin, x100.

N @ &

‘\ @ ‘\\ ==
' A Wi

o e o

[ 4 - & § L] &

By (pise * e

\ i Vateae g

e "x’.? "'_/‘- Ye Pl

NN 5 #a o2
Fig. 4. Immunohistochemical staining of the placenta
with C4d antibody: a - control placenta (x200),

b - child’s placenta (x400). Diffuse staining of
syncytiotrophoblast (indicated by arrows) is notable.
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complete atrioventricular block [4]. In the presence of
SS-A/Ro and SS-B/La antibodies in the first pregnancy,
the risk of developing CHB is 2-5%, but in subsequent
pregnancies, the risk of recurrent NLE with rhythm dis-
turbances increases to 20%. Signs of blockage can be
detected from 16 weeks of pregnancy when the cardi-
ac conduction system is formed and begins to function.
Results of postmortem examinations of patients with
autoantibody associated CHB demonstrate fibrosis and
calcinosis of the AV node (in 16-25% of cases), bundle
of His (in 14-20%), and its legs (in 56-68%), signs of
inflammation in the form of infiltration of mononucle-
ar cells, lymphocytes and histiocytes with deposition of
antibodies and complement components, endocardial
fibroelastosis, and moderate involvement of the contrac-
tile myocardium [5, 6]. In our case, there was also fibro-
sis and calcinosis of the AV node area and local fibrosis
and calcinosis of the endocardium in the bundle of His
legs, while no inflammatory infiltration was observed.

A characteristic manifestation of NLE associated
with autoantibodies is fibrosis, but the precise mechanism
of tissue damage remains an area of intensive investigation.
Many authors suggest that physiological apoptosis during
fetal development may induce translocation of intracellular
antigens to the cell surface, where they are then exposed
to circulating antibodies. An alternative hypothesis is that
maternal anti-Ro and anti-La autoantibodies bind to L-type
calcium channels in fetal cardiomyocytes, inhibiting cal-
cium influx, which ultimately leads to calcium dysregula-
tion, calcium overload, and subsequent apoptosis.

Generation of apoptotic cardiomyocytes associated
with antibodies (essentially immune complexes) activates
macrophages with subsequent secretion of pro-inflam-
matory (tumor necrosis factor-alpha) and profibrotic fac-
tors. Regardless of the trigger of apoptosis, opsonization
of apoptotic cardiomyocytes through toll-like receptors
on macrophages is crucial for the inflammatory cascade
that initiates replacement of the atrioventricular node and
working myocardium with fibrous tissue [7].

Histological changes in the heart may be caused
by the presence of pluripotent mesenchymal cells in the
fibrous ring, which differentiate into fibroblasts, chondro-
blasts, and osteoblasts upon injury. However, it should be
noted that the development of cartilaginous and especially
bony metaplasia requires prolonged chronic exposure to
damaging factors [8].

Intrauterine block associated with AV usually oc-
curs in an intact heart and should be differentiated from
secondary heart block with developmental defects, which
is not associated with antibodies to SSA/Ro or anti-SSB/
La. AV is often considered a model of passive acquired
autoimmunity, in which antibodies are necessary but in-
sufficient for the development of AV block, and fetal fac-
tors likely contribute. Detection of AV with heart involve-
ment in fetuses usually occurs in utero between 17 and 24
weeks of pregnancy.

The degree of heart block includes all levels from first
degree, detected incidentally on an electrocardiogram after
birth or in utero by a prolonged PR interval, to third degree
(complete) heart block, most commonly recognized. Com-
plete AV block in these patients is irreversible. It has been
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clearly documented that incomplete block (including those
that are resolved in utero with dexamethasone) can prog-
ress after birth despite clearance of maternal autoantibod-
ies from neonatal circulation. However, cases of complete
resolution of a child from incomplete AV block have also
been described [9].

Given all of the above, an important task becomes the
prevention of fetal congenital heart block in patients with
autoantibodies to SS-A/Ro and SS-B/La. Achieving remis-
sion or minimal disease activity of systemic autoimmune
diseases according to the “treat-to-target” principle is a key
factor in improving pregnancy and delivery outcomes for
each individual disease. However, there is no clear data
on the effectiveness of drug prophylaxis for neonatal lu-
pus. Glucocorticoids have traditionally been used for this

CASE REPORTS

purpose based on general principles of managing systemic
autoimmune diseases.

Non-fluorinated  glucocorticoids  (prednisolone,
methylprednisolone) that can be used to control disease
activity in pregnant women are not metabolized by the pla-
centa and are unable to exert sufficient therapeutic effects
on the fetus, making them unsuitable for treating neonatal
lupus. While fluorinated glucocorticoids (betamethasone,
dexamethasone) can penetrate the fetal bloodstream, recent
meta-analyses have demonstrated their lack of significant
impact on the incidence of congenital heart block. Based on
the results of cohort studies, the European League Against
Rheumatism recommends the use of hydroxychloroquine
for neonatal lupus prophylaxis, primarily in cases where a
previous pregnancy resulted in this complication.

REFERENCES

1. Ostensen M, Villiger PM, Forger F. Interaction of preg-
nancy and autoimmune rheumatic disease. Autoimmun
Rev. 2012;11(6-7): A437-46. https:// doi.org/10.1016/j.au-
trev.2011.11.013.

2. Clancy RM, Buyon JP. More to death than dying:
apoptosis in the pathogenesis of SSA/Ro-SSB/La-as-
sociated congenital heart block. Rheum Dis Clin North
Am. 2004;30(3):589-602. https://doi.org/10.1016/j.rdc.
2004.04.013.

3. Sato Y, Yamaguchi T, Muraoka J, Taniguchi H, et al.
C4d Deposition in Fetal Vessels of the Placenta in Neonatal
Lupus Syndrome. Case Rep Obstet Gynecol. 2019;2019:
5863476. https://doi.org/10.1155/2019/5863476.

4. Capone C, Buyon JP, Friedman DM, et al. Cardiac man-
ifestations of neonatal lupus: a review of autoantibody-as-
sociated congenital heart block and its impact in an adult
population. Cardiol Rev. 2012;20(2): 72-6. https:// doi.
org/10.1097/CRD.0b013e31823¢808b.

5. Piercecchi-Marti MD, Mohamed H, Chau C, et al. Con-
genital atrioventricular block: Histological aspects. Foren-
sic Science International. 2003;136(1-3): 12-15. https://

doi.org/10.1016/s0379-0738(03)00224-x

6. Kovalev IA, Belozerov YuM, Sadykova DI, et al.
Atrioventricular block in children. Pediatricheskaya far-
makologiya. 2018;15(5): 365-375 (In Russ.) https://doi.
org/10.15690/pf.v15i5.1959.

7. Tincani A, Rebaioli CB, Taglietti M, et al. Heart in-
volvement in systemic lupus erythematosus, anti-phospho-
lipid syndrome and neonatal lupus. Rheumatology (Ox-
ford). 2006;45 Suppl 4: iv8-13. https:// doi.org/10.1093/
rheumatology/kel308

8. Carreon CK, Sanders SP, Ashworth MT. Chondroid
and Osseous Metaplasia of the Central Fibrous Body in
Adolescent Hearts with Mutations in TNNI3 and TNNT2
genes. Pediatr Dev Pathol. 2020;23(6): 453-460. https://
doi.org/10.1177/1093526620937572.

9. Buyon JP, Clancy RM. Neonatal lupus: review of pro-
posed pathogenesis and clinical data from the US-based
Research Registry for Neonatal Lupus. Autoimmunity.
2003;36(1): 41-50. https://doi.org/10.1080/08916930310
00067340.

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023



CASE REPORTS

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (112), 2023

e5



eb CASE REPORTS

https://doi.org/10.35336/VA-2023-2-11

CLINICAL CHARACTERISTICS OF THE “HOT PHASE” OF ARRHYTHMOGENIC CARDIOMYOPATHY
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This article describes a rare clinical manifestation of arrhythmogenic cardiomyopathy in a 13-year-old boy - the
“hot phase”, characterized by severe chest pain and a significant increase on a level of troponin I. The clinical case
demonstrates the difficulties of the differential diagnosis of this disease and an importance of an integrated approach to
examination of the patient, including cardiac magnetic resonance imaging and genetic testing.
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Arrhythmogenic cardiomyopathy (ACMP) is a con-
genital pathology, the clinical picture of which is very di-
verse: from asymptomatic course to sudden cardiac death
(SCD). It should be noted that the concept of the disease
has undergone significant changes in recent years. And if
at the beginning of the study of nosology it was assumed to
be exclusively a disease of the right ventricle (RV), which
was reflected in the name of the disease “arrhythmogenic
RV dysplasia”, the accumulated data on the involvement
of both the left and both ventricles in the pathological pro-
cess prompted the Heart Rhythm Society working group in
2019 to produce updated recommendations for the diagno-
sis, risk stratification and treatment of this disease and to
form a common term - ACMP [1]. Fainting, palpitations,
and signs of chronic heart failure ——

less, to date, either isolated cases [6] or small cohorts of
patients with these symptoms have been described in the
literature [2-5, 7-12]. Data from a systematic review con-
ducted by researchers at the University of Padua in 2022,
which included 103 patients with a “hot phase” from 9
studies [3], described the recurrent nature of this phenom-
enon. Thus, in some patients, chest pain with myocardial
enzyme release occurred more than once (a maximum of
6 reported episodes). A systematic review noted the pre-
dominance of this condition in male patients [2, 5]. Inter-
estingly, “hot phases” have been described most frequent-
ly in younger individuals [4-5, 7]. Martins et al. report that
the youngest patient who suffered this phenomenon was
only 2 years old [5]. An analysis of the literature suggests

e

(CHF) are the most common in

patients [1]. In addition, the early
manifestations of ACMP, espe-
cially in pediatric patients, may
include the so-called “hot phase”
manifested by chest pain and re-
lease of myocardial enzymes, es-
pecially troponin I [2-5].

The term “hot phase’
was first used in 2007 by St.
Choudhry et al. when describing
the clinical picture of the dis-
ease exacerbation [2]. Neverthe-
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Fig. 1. Electrocardiogram of the patient at the moment éf rapid heartbeat attack.
Tachycardia with wide QRS complexes with heart rate 240 per min.
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that “hot phase” episodes can occur in any ACMP pheno-
type, but especially in patients with the left dominant form
of the disease [5, 7-10]. In addition, the association of this
phenomenon with mutations in certain genes was found.
Thus, mutations in the DSP gene are the most common
in patients with “hot phase” [11, 13]. The literature also
presents episodes of this phenomenon in patients with mu-
tations in the PKP2 and DSG2 genes [3, 5, 7].

Often being the debut of the disease, the “hot phase”
can complicate the diagnostic search [4]. This article pres-
ents a clinical case of ACMP “hot phase” development in
a pediatric patient and describes the difficulties of differ-
ential diagnosis of the disease in the presence of this phe-
nomenon.

Patient G., 13 years old, was first admitted to the De-
partment of Pediatric Cardiology and Medical Rehabilita-
tion of the Federal State Budget Institution V.A. Almazov
Scientific Research Center of the Ministry of Health of the

Russian Federation in January 2022 with complaints of

palpitations, pain in the heart area, weakness, and one-
time syncope. The patient’s medical history shows that the
patient lost consciousness in August 2021 while riding a
bicycle in hot weather. A few days later, the boy complained
of palpitations, chest discomfort, and repeated vomiting.
An electrocardiogram (ECG) showed tachycardia with
wide QRS complexes and heart rate (HR) over 250 beats
per minute (Fig. 1). The tachycardia attack was stopped by
electric cardioversion with 160 J (4 J/kg).

When the patient was examined at his place of resi-
dence, the increased level of NT -proBNP up to 16308 pg/
ml (normal < 370.00 pg/ml) was noticed. The ECG showed
negative Twaves in VI1-V4 leads.
According to the data of the daily
ECG monitoring, a rare ventric-
ular extrasystole was registered,
while the echocardiography
(EchoCG) showed no pathology.
It should be emphasised that the
patient had no significant fami-
ly history of SCD. Antiarrhyth-
mic therapy with propafenone
was prescribed at the place of
residence and the patient was
referred for examination to tthe
Federal State Budget Institution
V.A. Almazov Scientific Research
Center of the Ministry of Health
of the Russian Federation.

On admission during phys-
ical examination, the patient
was  bradycardic;, otherwise,
there was no pathology. Labo-
ratory data showed high levels
of NT-proBNP up to 929.70 pg/
ml (normal <370.00 pg/ml) and
troponin I up to 37.8880 ng/ml
(normal up to 0.0340 ng/ml), in-
flammatory markers were within
reference values. Polymerase
chain reaction for cardiotropic
viruses (Epstein-Barr virus, her-
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pes simplex viruses types 1 and 2, human herpes virus type
6, Parvovirus B19) was negative.

ECG showed sinus rhythm with heart rate 60 per
min, PQ interval prolongation up to 200 ms, complete
right bundle branch block with QRS 130 ms were record-
ed. Daily ECG showed rare monomorphic ventricular
extrasystole, as well as paroxysms of monomorphic ven-
tricular tachycardia from the RV exit region, which is a
low criterion for ACMP according to Task Force Criteria
2010 [14]. The patient had late ventricular potentials,
which also belongs to the low criterion (Task Force Cri-
teria 2010) [14].

EchoCG findings in the four-chamber position re-
vealed RV dilatation (end-diastolic size 38.2 mm, Z-score
2.8), as well as short- and long-axis dilatation of the RV
outlet (PLAX/BSA=20.8 mm/m2, PSAX prox=20 mm/m2).
However, impaired contractility and areas of dyssynchro-
ny, dyskinesia and/or akinesia were not detected (Fig. 2).

During hospitalization, the patient complained of
pain in the retrosternal region, accompanied by a marked
increase in cardiospecific enzymes, especially troponin I,
up to 232.744 ng/mL. On physical examination during pain
syndrome, hemodynamics remained stable: BP 115/75 mm
Hg, heart rate 60 per minute, tones rhythmic. According to
ECG data, no rhythm abnormalities were registered at the
time of complaints. Reliable assessment of ischemic chang-
es on ECG was difficult due to the presence of complete
right bundle branch block (Fig. 3).

Taking into account the clinical picture of acute coro-
nary syndrome (ACS), selective coronary angiography was
performed to exclude coronary artery pathology, which re-

Fig. 2. Echocardiography of a patient: a - four-chamber position, b - parasternal
long axis, c - parasternal short axis, d - two-chamber position.
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vealed no pathological changes in coronary arteries (Fig.
4). Undoubtedly, this condition required exclusion not only
of the ACS. The differential diagnostic circle also included
“hot phase” of ACMP, acute myocarditis.

For differential diagnosis, the boy also underwent
magnetic resonance imaging (MRI) of the heart with con-
trast. MR evidence of RV dilatation (65x40 mm, end-dia-
stolic volume 84 ml) as well as decreased contractility and
widespread fibrous changes in the RV myocardium were
detected. Thus, 1 major MRI criterion was found accord-
ing to Task Force Criteria 2010 [14] (Fig. 5).

Endomyocardial biopsy has been restricted in chil-
dren due to the high risk of complications during the pro-
cedure. Thus, according to the results of the examinations,
there were no convincing data for ACS, acute myocarditis.
The presence of 2 minor and major criteria according to
Task Force Criteria 2010 allowed to establish a reliable
diagnosis of ACMP [14].

CASE REPORTS

To confirm the genetic nature of the disease, the
patient underwent genetic examination by next-gen-
eration sequencing followed by Sanger validation.
A probable-pathogenic mutation in the DSG2 gene
(NM _001943.5:p.146G>A) was detected in the patient,
confirming the diagnosis of ACMP, and the condition
was considered a manifestation of the “hot phase” of
ACMP. The patient’s pain relief and normalization of
troponin I level were observed in the dynamics. Howev-
er, there were no significant changes according to daily
ECG and Echo CG.

Taking into account the patients age, history of
sustained VT, syncope, and decreased RV contractility,
absolute indications for cardioverter-defibrillator (ICD)
implantation were determined [1, 15]. Sotagexal was pre-
scribed as antiarrhythmic therapy and correction of CHF
symptoms with diuretics and ACE inhibitors (Eplerenone
and Enalapril) was performed.

To date, the patient has not
\ had any hot phase relapses or

w1 ICD triggers. According to daily
ECG data, there was no increase
in ectopic activity against the
background of the therapy. How-
ever, EchoCG showed negative
dynamics in the form of increas-
ing RV dilatation: end-diastolic
size in inflow increased from 38
to 39 mm (Z-score from 2.68 to
2.88), PLAX/BSA from 20.8 to
20.9 mm/m2, PSAX prox from
20 to 22.4 mm/m2 and a slight
decrease of TAPSE in dynamics
(from 24 to 20 mm). The child
continues to receive multicom-
ponent therapy for CHE, as well

m—/\-ﬁ /L__/\_j /\’_ ki /\ as antiarrhythmic drugs, and is
i i s eadiie .
38 { i monitored at our center.

DISCUSSION

ik ! The “hot phase” is a very
N rare manifestation of ACMP [3].
I This is probably due to the fact

that this phenomenon may be the
./ earliest manifestation of ACMP
A when patients do not have struc-
tural changes in the heart char-
acteristic of this disease and the
patient is misdiagnosed. Thus,
some patients in the initial report
{ described such pathologies as
N acute myocarditis, acute myo-
cardial infarction without cor-
onary artery lesions, however,
ACMP was subsequently diag-

NG
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Fig. 3. Electrocardiogram of a patient during an episode of chest pain. Sinus
rhythm with heart rate 64 per min. Complete right bundle branch block.
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= i nosed [3]. In addition, the patho-

physiological interpretation of

! this clinical manifestation is still
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unexplored to the end. It should
be emphasized that since the
first descriptions of the disease,
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the role of inflammation in the pathogenesis of ACMP has
been thought about. Thus, as early as 1990, some authors
suggested that inflammation may be a provoking factor in
the development of ACMP [12]. The current opinion is that
a defect in the desmosomal gene predisposes to myocyte
death. Significant loss of myocytes may be accompanied
by an inflammatory response that is exacerbated by a sec-
ondary immune response, clinically characterised as the
“hot phase”, which is the first sign of the disease [2-3].
Importantly, studies in mouse models have confirmed that
inflammation in ACMP may precede the appearance of ob-
vious histological and electrical abnormalities [16].

Given the above, it is extremely difficult to distin-
guish the course of ACMP from acute myocarditis in the
carly stages of the disease. In our clinical case, there were
several aspects to exclude the course of acute myocarditis.
First, there was no association of cardiac symptoms and
complaints with an acute infection, and there was also a
negative polymerase chain reaction for cardiotropic virus-
es. Second, there was no increase in inflammatory markers.
Thirdly, cardiac MRI with contrast revealed no “classical”
signs of myocarditis, while MRI signs of ACMP were de-
tected [1, 17-18].

Another acute condition
with which we made a differen-
tial diagnosis was ACS. It should
be noted that in some patients
with “hot phase”, according to
the literature, ECG changes in
the form of ST-segment abnor-
malities were registered [2-3].
However, reliable assessment of
ischemic changes in the present-
ed case was difficult due to the
presence of the complete right
bundle branch block. The ab-
sence of coronary artery lesions
according to coronary angiogra-
phy allowed us to exclude ACS.

Given the patient’s ACMP
phenotype, a genetic study was
performed, which revealed
a pathogenic mutation in the
DSG2 gene. Mutations in this
gene have a proven association
with the development of ACMP
[1]. Nevertheless, there is infor-
mation about the association of
this mutation with the develop-
ment of the “hot phase” phe-
nomenon [3]. Unfortunately, the
role of “hot phase” in disease
progression and arrhythmic risk
stratification is poorly known to
date. Some researchers have not-
ed an increase in electrical in-
stability of myocardium during
such episodes, which undoubt-
edly increases the risk of SCD
[3, 17]. In addition, the associa-
tion of the “hot phase” with the

satisfactory.
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worse prognosis of ACMP has been noted [3]. One year af-
ter the “hot phase” episode, our patient did show negative
dynamics in the form of CHF progression. Unfortunately,
we have not found any studies in the literature on the effect
of troponin I elevation on the course of the disease. Our
personal experience shows that not all pediatric patients
with ACMP have the described phenomenon, but patients
with a “hot phase” had an early debut and rapid progres-
sion of the disease [6]. Therefore, we still assume that the
“hot phase” is another risk factor for CHD and the worse
course of ACMP. Of course, further studies are needed to
study this clinical phenomenon in patients with ACMP in a
large cohort of patients.

CONCLUSION

Thus, this clinical case demonstrates that ACMP
in childhood can occur under the mask of other diseas-
es, which complicates the timely detection of hereditary
pathology. Of course, a thorough history and examina-
tion, including genetic testing, can make the correct
diagnosis. Taking into account our clinical experience,
in pediatric patients with cardiac pain syndrome accom-
panied by elevated levels of cardiospecific enzymes, in

Fig. 4. Coronary angiography of the patient. Coronary arteries without
angiographic signs of atherosclerotic lesion, no local stenoses. Blood flow is

Fig. 5. Results of magnetic resonance imaging of the heart with contrast.
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particular troponin I, one should keep in mind such a ge-
netically determined disease with a high risk of SCD as
ACMP. Perhaps, in the future, understanding the patho-

CASE REPORTS

physiology of the “hot phase” phenomenon in patients
with ACMP will broaden the horizons in the therapy of
this disease.
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Focal activity is one of the dominant triggers of atrial fibrillation. Its activity is revealed in paroxysmal as
well as in persistent patterns of arrhythmia. Starting as a trigger of atrial fibrillation in pulmonary veins, over time
with increasing of burden of atrial fibrillation, focal activity is more and more revealed out of pulmonary veins:
anterior and posterior left atrial walls, interatrial septum, coronary sinus, ligament of Marshal and right atrium.
Diagnostics of focal activity is a challenging clinical task despite implementation of mathematical algorithms of
electrogram analysis because of its spatial instability and activation direction of the mapping electrode. All these

items are discussed in the article.
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THE ROLE OF FOCAL ACTIVITY IN THE
GENESIS OF ATRIAL FIBRILLATION

Atrial fibrillation (AF) is the most common arrhyth-
mia in clinical practice worldwide and is a multifactori-
al disease with a complex pathogenesis. According to the
Global Burden of Disease study, one in three members of
the white race has a lifetime risk of AF, which reflects a
trend toward an overall increased risk of AF over the past
10 years [1, 2].

The role of catheter ablation in rhythm control strat-
egies today is impossible to overestimate. In comparison
with paroxysmal AF, in which the rate of freedom from
arrhythmia at 12-month follow-up after surgery is up to
90% according to some data [3], the outcomes of surgery
in persistent AF are not so high, which naturally leads to
the need for repeated procedures. Ongoing research aimed
at studying the mechanisms underlying AF has revealed a
variety of proarrhythmogenic substrates, the presence of
which is not always correlated with the clinical course of
the arrhythmia.

G.Moe was the first to demonstrate the multifactorial
mechanism of AF. In his experiments [4] on isolated dog
hearts, AF was induced by superfrequent stimulation from
the right atrial appendage during vagus stimulation or ac-
onitine injection. It was shown that isolation of the site of
aconitine exposure resulted in cessation of arrhythmia. On
the basis of this observation G.Moe has assumed the mech-
anism of development of AF, in which exactly the focal
focus (FF) causes activation of atria with high frequency
leading to heterogeneity of excitation of atria (fibrillatory
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conduction). At the same time, isolation of the stimulation
site inducing AF during vagal stimulation did not lead to
cardioversion, which further led researchers to the idea of
the existence of true fibrillatory activity, in which the per-
sistence of AF per se was independent of the presence of
FF. This is the basis of the “multiple waves” theory, which
was prevalent in the second half of the 20th century.

Despite the rapid development of various mapping
techniques (endo-, epicardial, superficial), the question of
what exact contribution each of these mechanisms makes
to the development and persistence of arrhythmias is still
open. This review discusses various methods for diagnos-
ing focal activity (FA) in AF, their development based on
an evolving understanding of arrhythmia mechanisms,
and the effectiveness of FA ablation verified by various
methods.

Focal activity of pulmonary veins

One of the most important in understanding the mech-
anisms of AF was the work of M. Haissaguerre (1998),
who first demonstrated the important role of focal triggers
located in the area of pulmonary vein (PV) ostium. Then it
was shown that 94% of ectopic activity in paroxysmal AF
is localized in the PV ostium. Electrophysiologically, PV
activity was recorded as a “spike” on the mapping catheter,
outpacing the P-wave of the ectopic complex on the elec-
trocardiogram and recorded most early in the PV depth.
Both a single pulse and a pack of consecutive pulses were
sufficient to induce AF. FA PV was characterized by an ir-
regular tachycardia cycle (from 110 to 270 ms) [5].

Initially, it was the ectopic PV activity that was giv-
en the dominant importance, which was confirmed by the
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high frequency of arrhythmia cessation during focal ab-
lation. However, it soon became evident that arrhythmia
recurrences were associated with FA arising in other areas,
different from the primary location of the focus, PV, so that
focal ablation was superseded by PV isolation [6]. As often
described in the literature, PV isolation is the “cornerstone”
of treatment of AF and is recommended for all patients, as
reflected, in the current recommendations of the European
Society of Cardiology (Class I, level of evidence A) [7].

The main mechanisms of PV arrhythmogenicity
include trigger activity and increase of automatism, for-
mation of re-entry. A number of ontogenetic, morpho-
logical, and molecular features contribute to their forma-
tion. First, the myocardial fibers of the left atrium (LV)
extend beyond it and “envelop” the pulmonary veins in
their proximal part, forming “couplings”. Secondly, the
localization of the progenitor cells of the cardiac con-
duction system during embryonic development is deter-
mined by the process of folding of the embryo’s primary
heart tube. It is probably due to this process that electron
microscopy data show P cells similar to cardiomyocytes
of the sinoatrial node (NLPC, nodal-like P-cells) in PV,
as well as cells similar to Purkinje fiber cells in patients
with a history of AF [8]. There were also found Cajal
cells (interstitial Cajal cells), which have the ability to
spontaneous depolarization and behave as rhythm driv-
ers [9]. Subsequently, Cajal cells were also found in the
atrial myocardium [10], suggesting their involvement in
arrhythmogenesis not only on the PV side.

The differences in electrophysiology between atri-
al cardiomyocytes and PV “couplings” are based on the
ratio of ionic currents. According to the data obtained by
the potential fixation method, PV cardiomyocytes exhib-
iting spontaneous electrical activity were characterized
by a lower density of internal rectification potassium
channels (IK1), transient potassium output channels (Ito)
and L-type calcium channels (ICaL), whereas the current
through delayed rectification channels (IKs and IKr) was
greater [11, 12]. They also recorded a current resembling
sodium current activated by hyperpolarization, or “fun-
ny”-current [ 11], which is the current of the phase of slow
diastolic depolarization of the pacemaker cell in the atrial
myocardium.

Spontaneous PV ectopic activity is also modulated
by the intracellular concentration of calcium ions [13].
Moreover, the cardiomyocytes included in the PV cou-
plings have characteristic features: shorter duration of ac-
tion potential and lower rise rate of phase 0, which contrib-
ute to the formation of microreentry [12]. Such structural
features of PV couplings as longitudinal dissociation and
abrupt change of cardiomyocyte fiber orientation also con-
tribute to this [14, 15]. Epicardial high-density mapping in
PV couplings has demonstrated the presence of decremen-
tal conduction, functional blocks and rotational activation
[16]. Probably, the predominance of one or another mech-
anism (abnormal automatism or re-entry) determines the
clinical course of AF [17].

Since the description of PV focal activity and pro-
posal of complete PV isolation as an effective method of
treatment of AF, catheter ablation has undergone a way
from an experimental procedure performed in rare cases to
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a widespread and high-tech interventional method of pre-
vention of arrhythmia recurrence. However, the diagnosis
of FA itself has remained the most debatable area of the
study of the genesis and treatment of AF.

In contrast to paroxysmal AF, the results of ablation
in persistent AF were not so encouraging [18]. The most
probable explanation is considered to be the coexistence
of local foci (focal or micro re-entry, which were tradition-
ally separated in literature) in atrial myocardium, macro
re-entry tachycardia and previously mentioned “multiple
waves”, contributing to persistence of AF [19-21]. Over
the past two decades, many substrate modification strate-
gies have been proposed for AF, from linear interventions
to rotor ablation, complex fractionated atrial electrograms
(CFAE), ganglionic plexus and ablation of low-voltage
zones, with varying results.

Focal activity outside the pulmonary veins

FA outside PV refers to ectopic activity localized in
atrial anatomical regions other than PV. FA outside the PV
is most often found in the posterior wall (PW) of the LA,
coronary sinus (CS), ligament of Marshall (LM), superior
vena cava (SVC), border ridge (crista terminalis), interatri-
al septum, LA appendage (LAA). These anatomical struc-
tures contain cardiomyocytes, which retained the ability to
spontancous depolarization or were a substrate for the oc-
currence of microreentry, due to the increased conduction
function [22, 23].

From the point of view of electrophysiology, the
LAPW is the result of introduction of PV elements into
the LA during embryogenesis and, accordingly, may con-
tain areas of FA [24]. In addition to the electrophysiolog-
ical properties described above, the heterogeneity of car-
diomyocyte fiber orientation is characteristic for LAPW:
along with the predominant orientation (back-to-front),
the fiber course in the PV antrum has a circular course
and a wave-like one in the junction with the PV [25].
Also, histologically high degree of fibrotic changes is
characteristic for LAPW, which predisposes to formation
of triggers due to molecular interactions of fibroblasts
with cardiomycytes [26], as well as multiple areas of uni-
directional conduction block.

In recent years, there have been several studies
demonstrating that isolation of LAPW improves the out-
come of radiofrequency ablation in patients with both per-
sistent and paroxysmal AF [27-32]. Unfortunately, it is far
from always possible to create continuous lines of trans-
mural posterior wall damage - box lesion - which affects
the number of recurrences after posterior wall isolation in
the long term [33-35].

The LAA is a derivative of the primary LA of the
embryo, which is formed from the primary PV and their
branches. It is known that during embryogenesis, during
the incorporation of PV smooth muscle cells into the LA
myocardium, the contribution of the vascular component
to the formation of the LAA increases, and the venous si-
nus component is limited to a small area surrounding the
entrance to the LAA [36] The embryological origin of the
LV appendage proves that the LAA can be as a potential
trigger AF as the PV.

The LAA can be a source of localized re-entry, hav-
ing centrifugal spread of the excitation front, especially
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in patients with long-term persistent AF [37]. In a study
by L.Di Biase et al. (2010), 27% of the triggering ac-
tivity came from the LA appendage , and in 8.7%, this
anatomical structure was the only trigger of AF. During
the 1-year follow-up, there was no recurrence of FA in
68% of patients in the focal LAA ablation group and in
74% in the LAA isolation group, whereas in the group in
which LAA foci were not ablated, SR persisted in only
25% (p<0.001) [38]. In the open randomized BELIEF
trial, empirical electrical isolation of the LAA increased
freedom from arrhythmia during long-term follow-up in
patients with long-term persistent AF: recurrences were
absent in 48 (56%) patients in the extended ablation and
LAA isolation group and in 25 (28%) in the group with-
out LAA isolation [39]. Electrical isolation of the LA ap-
pendage helps to reduce the recurrence rate in patients
with nonparoxysmal AF, without increasing the risk of
thromboembolic events [40].

A frequent localization of FA foci is the CS [41-43].
For the first time it was shown that in 66% of patients AF
was no longer induced after electrical separation of CS and
LA [41]. The coronary sinus is enveloped by muscle fibers
of different thickness and orientation, connecting epicardi-
ally this structure with the right atrium (at the level of the
CS ostium) and the left atrium (at the level of the middle
portion of the CS). In addition to spontaneous electrical
activity, the epicardial fibers of cardiomyocytes surround-
ing the CS have slow nondecremental conduction, which
can potentially contribute to the formation of conduction
block and re-entry [44]. Isolation of CS is the preferred
strategy, as it promotes elimination not only of existing,
but also of potential triggers of AF and is associated with
the best results of ablation [45]. CS isolation is most effec-
tively achieved by ablation of the endocardial (from the
inferior-lateral part of the LA) and epicardial portions of
the vessel until the potentials disappear, as it is associated
with more favorable outcomes of surgery [46].

The Marshall’s ligament is a rudimentary fold formed
because of obliteration of the left anterior cardiac vein,
through which, during intrauterine development, venous
blood flows into the right atrium through the great cardi-
ac vein and coronary sinus. In adults, the LM contains a
portion of the Marshall vein, the myocardial bundle, myo-
cardial fibers connecting it to the muscular elements of the
CS, PV and atrial myocardium itself, as well as elements of
the autonomic nervous system (sympathetic and parasym-
pathetic ganglia) [47]. Thus, it is a linking element (a kind
of shunt) with PV, which, as mentioned above, serve as
FA sources. Marshall’s ligament has been described as an
independent source of trigger activity for arrhythmias with
different mechanisms among patients with AF [48]. There
is also data that LM is the cause of 30.2% of left atrial
tachyarrhythmias after radiofrequency ablation of AF [49].

The right atrial myocardium extends to SVC simi-
larly to the PV, “forming” couplings, in which cardio-
myocytes also have abnormal automatism [50]. The pre-
dominant role of “couplings” in SVC arrhythmogenesis is
confirmed by the data that SVC FA is manifested in patients
with longer “couplings” (extending up to 30 mm from the
vein ostium) and more amplitude electrograms recorded in
this area (>1.0 mV) [51]. In a large study including 1,425
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patients investigating the arrhythmogenicity of SVC, the
vein was identified as the source of AF in 5.2% of patients
and in 78.4% of them was a direct arrthythmia trigger. An
unusual conclusion from the results was the fact that SVC
can be both an initiator of arrhythmia (in AF itself a longer
cycle length of tachycardia was recorded) and a structure
supporting it (in 32.4% of cases conversion to atrial flutter,
atrial tachycardia after SVC isolation) [52]. Isolation of
SVC is a reasonable strategy in the verification of trigger
activity in this area [53]-[58]. However, arrhythmogenicity
of SVC is rarely confirmed in patients with long-term per-
sistent AF [59].

The proportion of foci outside PV varies from study
to study. Thus, in a study by Santageli et al. (2016), which
included 2168 patients, FFs outside the PV provoked by
the stimulation program or isoproterenol were detect-
ed in only 11%. An interesting fact is that no differences
depending on the course of arrhythmia were found [60].
Thus, the results of the study support PV isolation as the
main treatment strategy not only for paroxysmal but also
for persistent AF.

In a study in which the detection of triggers was pro-
voked by administration of high doses of isoproterenol (2
to 20 mg/min), it was shown that persistent AF was much
more often associated with the presence of 2 or more FA
foci than paroxysmal AF. Verification of multiple foci
of focal activity in a patient was an independent factor
contributing to the persistence of arrhythmia. Moreover,
the group of patients with persistent AF lasting up to 12
months revealed a greater number of FFs than the group of
patients with a duration of arrhythmia longer than a year
[61]. Thus, multiple FA foci are most likely to contribute
specifically to the development of persistent AF and have
less influence on its maintenance.

At the same time, Y.Hung et al. (2017) revealed a
greater number of foci outside PV in patients with long-
term persistent AF. The greater volume of LA and detec-
tion of triggers outside PV were independent predictors
of recurrence after radiofrequency ablation of the focus
in long-term persistent AF [62]. As the disease progress-
es, the complexity of the organization of local AF drivers
increases, manifested by an increase in the total number of
FFs and microreentry foci and their stability over several
cardiac cycles. The probability of sinus rhythm recovery
during their ablation in this case progressively decreases in
long-standing AF [63].

DIAGNOSTIC TECHNIQUES FOR FOCAL
ACTIVITY

Verification of local drivers in FF is a nontrivial task
in clinical practice due to the absence of signs of atrial
electrograms, which are pathognomonic for FA, spatial
and temporal instability of drivers, insufficient resolution
of mapping techniques and tools. The task is even more
complicated when mapping focal activity in persistent
AF, requiring analysis of the type of activation and propa-
gation of excitation, careful choice of reference electrode,
long-term catheter placement on one point in intermittent
AF activity, sometimes supplementing the study with en-
trainment mapping to verify the critical ismus of local-
ized re-entry [64].
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Analysis of the type of activation and propagation

of excitation

In the study of Y. Takahashi et al. (2006), where a
20-pole diagnostic catheter with five beams for multielec-
trode mapping was used, the criterion for FA diagnosis was
a centrifugal type of activation, in which early activation
was recorded on the proximal electrodes, then excitation
was spread to the distal electrodes simultaneously along
all five beams. Thus, FA has been defined as a foci with
centrifugal activation of myocardial area during three or
more consecutive cardiac cycles [65]. The authors demon-
strated that in the majority of patients with FA, restoration
of sinus rhythm was obtained by ablation at sites other than
the localization of FF. Nevertheless, in 2 of 12 patients,
ablation at the site of verified FA was required in order to
make arrhythmia re-induction impossible. The results of
the study suggest that such FFs may be both secondary to
the main arrhythmia drivers and may provoke arrhythmia
in some cases.

It is worth noting that not all works support centrif-
ugal pulse propagation as the main marker of FA. Thus,
according to one noninvasive multielectrode mapping
[66] performed in 103 patients, in which 4,720 local foci
were detected, of which: 80.5% of micro-reentry foci and
19.5% of foci with centrifugal pulse propagation. Most of
these foci were verified in LA. The microreentry foci were
more stable (activation had a recurrent character) than foci
with a true focal type of activation. The number of foci
increased with increasing duration of persistent AF [66].
Thus, according to the results of the study, persistent AF in
the early terms is maintained mainly by FFs, having in the
basis the mechanism of micro re-entry.

An interesting finding of this study was the anatom-
ical proximity of micro re-entry and foci with centrifugal
type of activation, which suggests the commonality of tis-
sue pathological processes provoking the appearance of
local AF drivers or their functional connection: FA gener-
ates micro re-entry due to ultrastructural changes of atrial
tissue, which, apparently, is not rare, given that most pa-
tients with AF suffer from structural heart disease and have
atriopathy.

Analysis of monopolar endograms

Obviously, centrifugal activation is not the only man-
ifestation of FA. In order to test the hypothesis whether
persistent and long-onset AF is a consequence of activity
of one or more foci, simultaneous high-density epicardial
mapping of two atria was performed during open heart sur-
gery in S.Lee et al. (2015) [64]. Atrial electrograms were
collected and activation maps were constructed using 510-
512 epicardial electrodes for 1-5 minutes. The focus of FA
in the study was the site of the earliest activation, which
corresponds to the QS wave on the monopolar electrogram
and from which the excitation front propagates [67].

Multiple FA foci with different cycle lengths (175418
ms), both stable and transient, were verified in 11 of 12
patients, with the latter variant being detected more fre-
quently. Also, all patients were diagnosed with excitation
breakthrough sites characterized by the presence of r or R
waves on the monopolar electrogram, and they were not
stable over time. Repetitive activation in the form of a QS
wave in 5 of 12 patients generated a sequence of activa-
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tion similar to re-entry (when the sequence of excitation
acquired a twisting character as a result of encountering
a functional block or line), while macro re-entry, i.e. ex-
citation covering the entire heart chamber, was not regis-
tered in any patient [64]. Thus, high-density mapping made
it possible to determine the assumed electrophysiological
characteristics of FA: the presence of QS-wave and centrif-
ugal type of activation.

The chaotic nature of activation in persistent AF has
always been an obstacle to mapping FA foci using stan-
dard techniques (such as activation mapping). The analysis
of a large data set associated with its verification can be a
time-consuming and time-consuming task during surgery,
and the results obtained can be subjective. That is why the
use of computer algorithms in combination with endogram
analysis in various studies recently can be considered a
positive trend in this direction.

The algorithm of electrophysiological mapping of FA
was proposed by S. Gizurarson et al. The first step was to
identify recurrent activation variants using a computer-as-
sisted periodic component analysis (PiICA). Then, the most
frequent cycle length was determined and this cycle length
was taken as the cycle length of the FA focus. The localiza-
tion of recurrent activations with a dominant cycle length
was visualized on the anatomical map of the PV Then we
determined the morphology of bipolar and monopolar en-
dograms corresponding to the selected areas. Thus, in this
study the FA focus was defined as a periodic recurrent ac-
tivation with a dominant cycle length, which corresponds
predominantly to the QS-wave on the monopolar endog-
ram (r-wave to S-wave ratio <0.1 in more than 90% of ob-
servations) [68].

Using the algorithm developed, the researchers were
able to register FA in 63% of the patients enrolled in the
study. Thirty-six percent of the foci were localized in PV,
the remaining 64% were outside PV. Patients underwent
PV isolation, and if tachycardia persisted, cardioversion
was performed; ablation of FA foci was not performed.
During a follow-up period of 14+9 months after PV iso-
lation, 37% reported recurrent AF. Among patients with
FA PV, only one patient had a relapse. The recurrence of
AF was registered significantly more frequently in patients
with FA outside PV [68], which is a logical consequence
of this study, since no exposure to foci was performed, and
may confirm the validity of this diagnostic method.

Fractionated activity as a marker of focal activity

Complex fractionated atrial electrograms (CFAE)
and continuous electrical activity (CEA) repeatedly attract-
ed close attention of electrophysiologists in the issue of FA
diagnosis. Tissue anisotropy, collision of excitation fronts
and delayed conduction at critical points with formation of
re-entry were assumed to be the cause of CFAE formation
as an electrophysiological phenomenon [69, 70]. It has been
suggested that complex fractionated electrograms may be
a manifestation of both excessive activity of the parasym-
pathetic nervous system [71] and an electrophysiological
marker of FA foci. Previously, the relationship between
the localization of the dominant frequency and fraction-
ated electrograms was revealed in experiments on sheep
hearts, where AF was induced by acetylcholine [72]. FF in
this model was supported by a rotor, at the outer boundary
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of which the most fractionated signals were recorded. It
has been hypothesized that CFAE is a consequence of the
collision of excitation fronts due to the variability of the
direction and speed of excitation propagation from cycle
to cycle. The effectiveness of CFAE ablation in individu-
al small studies, which was not confirmed in randomized
studies [73], was explained by the creation of anatomical
obstacles in the areas of fractionated signals, preventing
the spread of excitation from the rotor foci.

Considering the spatial relationship of CFAE and FF
not fully clarified, S. Kochhduser et al. conducted a large
analysis, considering already new data on the value of mo-
nopolar endograms [74]. Patients included in the SELECT
AF study, which compared CFAE and CEA ablation in ad-
dition to PV isolation, were taken as the study group [75].

In this work, the criterion for FA diagnosis was pe-
riodic recurrent endograms corresponding to the QS wave
on the monopolar endogram, as described earlier. The re-
sults of the analysis showed that FFs were more frequently
(49% of cases) located in the CFAE boundary zone (within
5 mm of the signal with the highest fractionation). For the
CEA border zone, similar calculations showed a FF loca-
tion of only 7.8% (p=0.012). Thirty-eight percent of FFs
were recorded outside the CFAE and CEA areas, and the
number of foci located outside the CFAE areas was signifi-
cantly lower than outside the CEA areas (38% and 91%,
respectively; p=0.031). The number of FFs that did not un-
dergo radiofrequency ablation was greater in the group of
patients with recurrent FFs after surgery than in patients
free of arrhythmia [74].

The authors of the study thus demonstrated that the
number of unexposed FFs was associated with a greater
number of recurrences, but in a multivariate analysis, only
the use of CEA ablation as an approach was an independent
predictor of FF recurrence, which is consistent with the re-
sults of the SELECT AF study.

A disadvantage of this study is the very definition of
FF: the ratio of r-wave to S-wave <0.1, since the presence
of the R wave may indicate either its epicardial location
or the breakthrough of excitation from the epicardium,
regardless of the presence of FA. Also, this work did not
study such a characteristic of FFs as time instability, and
the analysis of 2.5-second endogram recordings does not
give a complete picture of their presence [76].

The use of CFAE as an FA marker is still an open
question. For example, such a diagnostic criterion as the
shortening of the local cycle length of the AF cycle, which
precedes the maximum duration of the fractionated signal,
may not be taken into account [70]. The results of several
studies point to the increasing value of CFAE in the diag-
nosis of FA in multielectrode mapping [70, 77-79], as it
allows to register endograms occurring not simultaneously,
sequentially (temporal dispersion) and forming “clusters”
(spatial dispersion).

Dispersion in the diagnosis of focal activity

J.Seitz et al. (2017) described endocardial electro-
grams with spatial and temporal dispersion, which can
serve as markers of FA. “Areas of dispersion” were de-
fined as clusters of electrograms, fractionated or unfrac-
tionated, that exhibited temporal and spatial dispersion
on at least three adjacent bipoles, as well as spreading
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activation throughout the tachycardia cycle length. Abla-
tion in the area of dispersions led to restoration of sinus
rhythm or conversion to atrial flutter followed by mapping
and its elimination in 95% of cases. After 18 months of
follow-up, the recurrence of AF was 15% in the variance
ablation group without PV isolation and 41% in the control
group, in which PV isolation for paroxysmal AF and stan-
dard stepwise ablation for persistent AF were performed.
Electrogram recordings and experimental results of opti-
cal mapping have shown that the simultaneous presence of
spatial and temporal dispersion is present in places where
the excitation front is strongly “twisted” [80]. Thus, the
diagnostic value of CFAE, as a marker of the presence of
a fibrillation driver, increases in the presence of variance.

Focal impulse and rotor modulation (FIRM)

In 2012 S.Narayan et al. demonstrated the ability of
drivers with high activation frequency to maintain AF and
manifest focal or rotary (“spiral”) activation. They also
developed a rotor and FF mapping and visualization sys-
tem. Using a 64-electrode basket-catheter, we performed
spatiotemporal analysis of electrograms and construction
of isochronous maps during arrhythmia. It is worth noting
that this mapping technique revealed rotor activity as a lo-
cal focus much more frequently than focal activity [81].

The rotors rotate with high frequency, propagating a
spiral-like wave front with a perpendicular direction of ex-
citation propagation [82]. The points at which the depolar-
ization and repolarization phases of action potentials meet
are called phase singularity points - they are the core of the
rotors [83]. Thus, rotors rotate around an area of unexcited
but potentially excitable tissue, which conceptually distin-
guishes a rotor from a micro-re-entry.

Rotors, unlike re-entry, not only are not fixed around
anatomical structures or foci of pathologically altered myo-
cardium, but also can migrate with the change of rotation
axis in certain regions along complex trajectories [84]. In
addition to migrating around a relatively fixed core, rotors
can move long distances. This migration may be related to
the mutual effect of tissue properties and the presence of
FFs near the rotor.

Although rotors and FFs are two different types of
“drivers” in AF, these two models mutually coexist: so, ro-
tors can arise due to an extraordinary discharge as a result
of conduction block, and occurrence of focal activity in
any part of myocardium can be a result of intramural loca-
tion of a rotor.

Trigger activity provocation

For a number of patients, provocation of trigger ac-
tivity is the main intraoperative diagnostic method. As a
rule, it is used for verification of trigger activity outside PV.
The method requires a sinus rhythm at the time of the prov-
ocation protocol in the operating room, so patients undergo
cardioversion with repeated spontancous recurrence of AF
and trigger identification. If AF does not recur, isoproteri-
nol infusion and stimulation tests are used [85].

Several catheters are used for sequence analysis,
placed in the right and LA in the areas where trigger activ-
ity is most frequently recorded. The sequence of excitation
at the occurrence of trigger activity triggering AF, when
compared with the sequence of excitation at sinus rhythm,
reveals the earliest activation, which allows to quickly
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identify the localization of ectopy [86]. The method is still
actively used due to the fact that it does not require sophis-
ticated software and hardware. However, serious disad-
vantages are the necessity of several cardioversions in the
presence of multiple triggers, the possibility of mechanical
provocation of ectopy, the use of isoproterinol and its se-
lective provocation of native arrhythmia foci.

Adenosine bolus application increases FF inducibil-
ity in paroxysmal arrhythmias, demasking latent conduc-
tion in PV after their antral isolation. Its use in persistent
AF is based on the ability of the drug to stabilize localized
re-entry within the fibrous tissue and to improve visualiza-
tion of hidden drivers. During administration of adenosine,
the refractory period of atrial tissue is shortened, which
increases the activity of focal foci, shortens and stabilizes
the re-entry cycle, making them temporarily more stable,
reducing the spatial heterogeneity of activation wave prop-
agation. In a number of cases, adenosine reveals the re-en-
try mechanism of the driver of AF, previously diagnosed
as FA. Transient atrioventricular blockade induced by ade-
nosine reduces the influence of the ventricular far-field sig-
nal on the electrogram. All this improves both FA mapping
and efficiency of radiofrequency ablation of AF [87].

Analysis of low-voltage endograms

Several studies have reported that areas of reduced
voltages detected by voltage mapping are involved in the
pathogenesis of treatment-refractory AF. In this context, it
is assumed that atrial remodeling contributes to the forma-
tion of FFs and microreentry foci that support arrhythmia
[88, 89].

Because FFs can be localized in low-voltage areas,
a study was carried out that examined the specific proper-
ties of endograms in areas of reduced voltages, ablation of
which led to restoration of sinus rhythm or conversion of
AF to atrial flutter [90].

Initially, areas of low-voltage (<0.5 mV) activity,
characterized by at least one of the following endogram
characteristics, were targeted for ablation 1) the presence
of electrical activity constituting >70% of the tachycardia
cycle length; 2) electrograms with discrete high-frequency
activity (with a cycle length at least 15% shorter than its
corresponding AF cycle measured at PV or CS append-
age); 3) repeated sequential activation of the adjacent 8
circulating catheter electrodes (corresponding to rotational
activity) constituting more than 70% of the tachycardia cy-
cle length [89].

According to the results of the study, the AF cessa-
tion sites had more prolonged electrical activity, shorter
local cycle length and higher stability of the activation
type, while the amplitude of the endograms did not dif-
fer significantly compared to the ablation sites, where
the rhythm did not recover. Also in 72% of ablation sites
where sinus rhythm recovery was recorded, “atrial late
potentials” - low-voltage (0.52+0.3 mV) fractionated elec-
trograms (79+24 ms) with a delayed component in sinus
rhythm were recorded [88-90]. These characteristics can
become additional diagnostic criteria of AF FF when using
low-voltage mapping.

The authors of these studies emphasize that the anal-
ysis of areas of reduced voltages, which are the localization
sites of FFs, requires high-quality technical support, ex-
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cluding the appearance of artifacts when recording endo-
grams, the use of standard high and low frequency filters
(0.05-250 Hz).

Unfortunately, voltage mapping is still not a perfect
method in FF mapping, since the amplitude of bipolar en-
dograms is affected by such factors as the orientation of the
catheter with respect to the propagation of the excitation
front, the angle between the catheter and the contact sur-
face, the local conduction velocity, the distance between
the two dipoles recording the signal [91].

In conclusion of this section, we would like to note
that in clinical practice the diagnosis of FA is difficult due
to the limited resolution of mapping systems (insufficient
number of electrodes, insufficient computing power of
mapping programs) and, therefore, inaccuracy of interpre-
tation of local electrograms and excitation sequences. Plus,
there are time constraints that do not allow intraoperative
mapping for a long time.

INTRODUCTION OF FOCAL ACTIVITY
DIAGNOSTICS IN NEPHLUOROSCOPIC
ANATOMICAL MAPPING SYSTEMS
AND RADIOFREQUENCY ABLATION

Currently proposed and used in the research meth-
ods of FA diagnosis directly affect the surgical outcomes.
Y.Takahashi et al. (2018) showed that ablation of FA foci
diagnosed on the basis of centrifugal activation type can
improve surgical outcomes in patients with persistent AF.
Sixty patients included in the study underwent PV isola-
tion, ablation of FA foci. If after PV isolation and FA ab-
lation the arrhythmia persisted, atrial defragmentation was
performed. Patients who had previously undergone PV
isolation and LA defragmentation were used as a control
group. During the one-year follow-up period, 57% of pa-
tients in the study group and 38% of patients in the control
group had no recurrence of the arrhythmia in the absence
of antiarrhythmic drugs [92].

The strategy of CFAE ablation in addition to PV iso-
lation in the STAR AF 2 study did not meet expectations:
when comparing three techniques - PV isolation, PV isola-
tion + CFAE, PV isolation + mitral isthmus/loop ablation -
there were no differences in the outcomes of radiofrequency
ablation and recurrence rate after different surgery options
[73]. The lack of benefit in the CFAE ablation group was
explained by the fact that CFAE as an electrophysiological
phenomenon is not directly related to arrhythmia mainte-
nance, although it may indirectly be a driver manifestation.
On the other hand, local shortening of AF cycle length as-
sociated with maximal signal fractionation and conduction
dispersion were not taken into account as additional diag-
nostic criteria. When comparing the effectiveness of CFAE
and CEA ablation in the SELECT AF study, CEA ablation
was associated with a significantly lower arrhythmia-free
survival and a higher rate of repeat procedures [75].

The first study of FF and rotor ablation using FIRM
(Focal Impulse and Rotor Modulation) showed a high per-
centage of patients with arrhythmia-free survival compared
to the standard approach: 82.4% and 44.9%, respectively
[93]. However, the results of further studies proved to be
contradictory [94]. In a meta-analysis that included 6 stud-
ies (including REAFFIRM [95], OASIS [96], FIRMAP AF
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[97], CONFIRM [93], and two retrospective studies [98,
99], rotor and FF ablation (with or without PV isolation)
showed no reduction in arrhythmic recurrence rate com-
pared to standard PV isolation. There was also a tendency
for a higher recurrence rate in the group that used FIRM as
a separate ablation strategy [100].

It is necessary to note the general technical short-
comings of carrying out above mentioned multicenter
randomized researches investigating efficiency of ablation
CFAE and rotors, namely, insufficient coverage of endo-
cardial surface of atria by activation mapping (<50 %)
when using basket catheters [101], circular catheters or at
mapping point-by-point ablation catheter, dependence of
a technique on experience of the electrophysiologist who
carries out intervention, as well as absence of effect from
radiofrequency ablation in case of use of the catheter with-
out feedback [73, 102].

In any case, more randomized and experimental stud-
ies are needed to investigate and determine the definitive
role of rotors and FFs using FIRM in AF ablation.

The first randomized controlled clinical trial evalu-
ating the feasibility and efficacy of FA ablation based on
monopolar signal analysis [103] was performed using the
computer algorithm for FA mapping - FaST (Focal Source
and Trigger). The study included patients with paroxysmal
and persistent AF, who were divided into two groups: the
first group underwent PV isolation, the second group - ab-
lation of FA foci in addition to isolation (PV isolation +
FaST ablation). FA foci mapping using FaST computer
algorithm was performed intraoperatively in both groups.
The mapping algorithm consisted in the sequential analysis
of bipolar endograms using spectral analysis to determine
their periodicity, determining the prevailing cycle length,
and correlating them with monopolar QS morphology eno-
dograms [104], as described earlier [68, 74].

All but one of the patients included in the study had
FA foci, with more than half of them demonstrating tem-
poral stability of more than 15 seconds. According to the
results of the study, the group in which ablation of FA foci
was performed demonstrated a tendency toward better
survival free of arrhythmia without antiarrhythmic drugs;
however, statistical significance was not achieved. The re-
sults confirm the role of the focal theory of AF develop-
ment, especially since in all patients with PV reconnection
detected at repeated procedures due to recurrence, in this
study, FA PV was detected at the primary intervention.
The authors of the study also note that recovery of sinus
rhythm after PV isolation occurred in 25% and correlated
with fewer foci outside the PV [103].

Later, the authors of the study performed offline
analysis of periodic endograms of 80 patients included
in the FaST study to characterize the activation types in
AF and assess the relationship and prevalence of each of
them [105]. Three activation options were identified. In
addition to focal, a rotational type of activation, in which
a set of bipolar electrograms with similar periodicity cov-
ered more than 80% of the cycle length during a 5-second
recording, and a pseudorotational version covering less
than 80% of the cycle length, have been identified [106].
The rotational and pseudorotational types of activation
are characterized by a large atrial area with periodic ac-
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tivation and a shorter cycle length of periodicity [107].
According to the results of the study, the dominant type
of activation was focal, detected in all patients. The ro-
tational and pseudorotational variants were transient (re-
corded during 3-5 cycles) [105]. However, it is difficult
to say whether this result is a real occurrence of the focal
or rotational types of activation, or whether the rotational
variant is less stable in time and space.

Today, the CARTOFINDER module (Biosense
Webster, Irvine, California) is used in mapping systems
to detect focal and rotational activity foci. The algorithm
for finding FA foci is presented in S. Honakarbash et
al. (2018) [101, 107]. Validation was performed in two
stages: the first stage involved building a global dynamic
activation map before and after PV isolation using wave-
let analysis and determining the focal activation type
[108]; the second stage involved offline map analysis and
searching for “zones of interest”, which had to have the
following characteristics: 1) presence of a QS wave on
the corresponding monopolar endogram, 2) advance at
the place of QS wave registration relative to neighboring
electrodes, 3) registration of the above features in at least
two consecutive cardiocycles. In the offline map analy-
sis, 86% of the FFs corresponded to “arcas of interest”
on maps collected with basket catheters and 73% with
PentaRay catheters. After FF ablation for a follow-up pe-
riod of 16.3+£3.7 months, 70.6% of patients were free of
arrhythmia recurrence [107].

The results of the study give hope for the possibility
of using an algorithm to detect FFs or “areas of interest”
using standard catheters (PentaRay). Obviously, this ap-
proach will reduce the cost and complexity of the proce-
dure, but will not guarantee the verification of all possible
foci. The appropriateness of their ablation and the effect on
arrhythmia recurrence remains to be elucidated.

The automatic algorithm used in the module has
been validated with acceptable sensitivity and specifici-
ty in small studies [107, 109]. The use of FA as a target
for ablation has been associated with intraoperative res-
toration of sinus rhythm or prolongation of tachycardia
cycle length [107, 110]. In the Find EU multicenter pro-
spective study, which included 70 patients with persistent
AF who underwent PV isolation and focal and rotational
ablation under CARTOFINDER control using a basket
catheter without using an automated algorithm, the pre-
liminary results showed arrhythmia freedom of 66.7% at
twelve months [111].

However, the study by M. Hemam et al. (2021)
questioned the usefulness of focal and rotational detec-
tion algorithms. The work on canine hearts describes
verification of FA using the two most commonly used
systems in clinical practice CARTOFINDER and Topera
(Abbott, Abbott Park, Illinois) with ultra-frequent stim-
ulation from one and/or two localizations (coronary si-
nus, right upper PV), simulating focal activation trigger
activity. The study used basket catheters and OctaRay
multipole catheter and analyzed the maps constructed
during stimulation without induction of AF (with regis-
tered fibrillatory conduction on diagnostic catheters) and
with induction of AF. During mapping with the help of
basket-catheters, variants of activation sequences were
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recorded in which the interpretation of the presence of
focal and rotational activity was not possible (when both
mapping systems were used). Sequential mapping with
OctaRay catheter revealed rotational activity in only
4.2% of charts with fibrillatory conduction and induced
AF, localized in most cases in the right atrium. FA was
verified on 60% of charts with fibrillatory conduction
without induction of AF and on 72% of charts during
induced AF. During stimulation from the right upper PV,
FA was detected automatically in this anatomical region
only in 36% of cases [112].

Thus, none of the systems reflected the real FF. A
significant limitation of this study is that it was conduct-
ed on the hearts of healthy dogs, on which it is not pos-
sible to simulate the activation maps characteristic of
electrophysiological and structural remodeling. It is also
likely that stimulation artifacts affected the algorithm’s
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ability to correctly recognize the location of focal and
rotational activity.

CONCLUSION

Modern FA diagnostics have advanced considerably
in technical equipment and computing power. However,
their specificity and sensitivity to active AF drivers, ab-
lation of which would unambiguously lead to restoration
of sinus rhythm, is far from being perfect. Obviously, FA,
due to the diversity of its manifestations, requires the com-
plex use of several techniques and criteria. The ongoing
randomized multicenter study STAR AF3 (STrategies for
Satellite Ablation of PeRsistent Atrial Fibrillation) com-
paring three ablation strategies (PV isolation, PV isolation
and ablation of AF drivers, PV isolation and posterior wall
isolation) is intended to answer many questions faced by
electrophysiologists.
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Approaches to the differential diagnosis of ventricular premature beats and aberrant QRS complexes with a picture
of complete right bundle branch block are considered, based on the assessment of the rates of myocardial coverage by
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The search for a universal algorithm for the differen-
tial diagnosis of tachycardias with broad QRS complexes
has been going on for more than 60 years and is apparently
far from complete [1]. This is due to a number of reasons.
First of all, this can be explained by a variety of tachycar-
dias with broad QRS complexes, some of which cannot be
distinguished on the basis of electrocardiographic (ECG)
data obtained against a background of tachycardia alone.
For example, completely different in their electrophysio-
logical mechanisms, paroxysmal reciprocal atrioventric-
ular antidromic tachycardia and ventricular tachycardia
originating from the end point of an additional conduction
pathway in the ventricular myocardium may look absolute-
ly identical. Another important reason for the inadequacy
of the available algorithms is the incomparability of the
patient groups for which they were developed. In most
studies, ventricular tachycardia was recorded in elderly
patients with focal scarring changes and supraventricular
tachycardia in young patients without structural cardiac
changes.

Since the problem of differential diagnosis of tachy-
cardias with broad QRS complexes “in general” presents
considerable difficulties with an acceptable degree of sen-
sitivity and specificity of the algorithms developed and the
possibility of their application “at the bedside”, we should
probably try to solve it “step by step”, moving from the
particular to the general. As a first step, it seems useful
to define criteria that allow differentiation between atrial
premature beat (APB) with deviant conduction in the form
of a complete right bundle branch block and ventricular
premature beat (VPB) with the morphology of the same
block. To reduce the influence of some factors, such as the

© Autors 2023

presence or absence of cardiac pathology, it is obviously
desirable to use for comparison APB and VPB recorded
during daily ECG monitoring in the same patient. It is op-
timal to record such APB and VPB during nocturnal sleep,
which should both improve the quality of the recording and
exclude influences related to changes in body position, for
example during the transition to orthostasis.

APB and VPB with a complete right bundle branch
block pattern registered in patient M. are shown in Fig. 1.
On the fragment of the daily ECG recorded at 05:33:00, the
sinus complex P-QRS-T is followed by APB with aberrant
conduction in the form of complete right bundle branch
block. The arrow points to the P wave of this APB. At
03:28:00, VPB with a complete right bundle branch block
pattern was registered. It is important that the durations of
QRS complexes of both APB and VPB are comparable. In
addition, it should be noted that both the sinus P-QRS-T
complex as well as the APB and VPB QRS complexes
show no evidence of anterior superior or posterior inferior
left bundle branch block. On the third fragment of the daily
ECG, for comparison, there is VPB probably originating
from the posterior wall of the heart.

Before proposing new criteria for differential diagno-
sis of APB and VPB with a complete right bundle branch
block pattern, it seems reasonable to check whether it is
possible to separate them based on the generally accept-
ed criteria [2, 3]. Interestingly, APB with complete right
bundle branch block patterns show a number of signs char-
acteristic of ventricular ectopy: RS Interval value in leads
V5 and V6 exceeds 120 ms, the Q-wave width exceeds 50
ms in lead aVR. On the other hand, a ventricular extra-
systole with a complete right bundle branch block pattern
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demonstrates the absence of negative concordance, the outsleep to graphs of the normalized amplitude values of
presence of RS in the thoracic leads, and an R/S ratio inthe  the pseudovectors of the four QRS complexes in question.

V6 lead exceeding 1. Thus, the signs presented in the cur- The abscissa axis shows the time from the onset of
rent Guidelines do not allow to interpret unambiguously  the QRS complex in milliseconds; the ordinate axis shows
the genesis of these wide QRS complexes. the moment-normalized amplitude of the eight-dimension-

al pseudovector in ppm from the amplitude of the integral
pseudovector, reflecting the complete coverage of the myo-
cardium by the excitation (see below). The graphs obtained

The methodology for constructing an eight-dimen-  in the analysis of sinus (supraventricular - S), aberrant as
sional pseudovector that reflects the dynamics of the mo-  complete right bundle branch block (RBBB), ventricular
ment amplitude values of the electrocardio signal in eight  as complete RBBB and ventricular from the posterior wall
primary recorded channels (from which twelve commonly  of the hear QRS complexes are presented. The graph of
used leads are subsequently calculated) has been published ~ the moment normalized amplitude of the eight-dimension-
previously [1]. It is important that this approach analyzes al pseudovector of the sinus QRS complex is compact (its
the entire volume of incoming ECG information. Whereas  duration does not reach 100 ms), the distribution is close
previously we showed plots of the normalized value of the  to symmetric, there is a moderate bimodality, probably, as-
pseudovector and the linear and tangential myocardial ex-  sociated with the presence of intraventricular conduction
citation coverage rates, in constructing Figure 2 we limited  disorder. Comparing this graph with the APB graph with
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Fig. 1. Fragments of daily ECG monitoring of patient M.: a - with sinus complex P-QRS-T and atrial premature beat
with aberrant complete right bundle branch block, b - with ventricular premature beat with complete right bundle
branch block morphology, c - with ventricular premature beat from the posterior wall of heart. Explanations in the text.
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a complete right bundle branch block pattern, we must
state that their initial parts for about 30 ms are practically
the same. This is a very important sign that can be used
in the differential diagnosis of APB and VPB with a com-
plete right bundle branch block pattern. Subsequently, the
graph of the normalized APB pseudovector acquires a pro-
nounced bimodality, and the duration of the second wave
of this graph is approximately twice if the first wave, and
the final myocardial excitation coverage rates are signifi-
cantly lower than the initial ones.

A different picture is presented by the s
graph of the normalized VPB pseudovector s
with a complete right bundle branch block
pattern. During the first 30 ms, the rate of
myocardial coverage by excitation in this
VPB is significantly lower than in supraven-  **

tricular QRS complexes with absence and 250

presence of aberration. This is probably due \ /

to the fact that excitation covers the myo- . b

cardium from an ectopic focus (from a sin- / \ \
gle point) rather than from branches of the '* -

Gis-Purkinje system. Then, the rate of myo- =

cardial excitation coverage in VPB with a 0
complete right bundle branch block pattern
increases and aligns with that of supraven-
tricular QRS complexes (the graphs are al-
most parallel). In general, the graph of the
normalized VPB pseudovector with the a
complete right bundle branch block pattern
looks asymmetrical (the initial myocardial
excitation coverage rates exceed the final
ones), there is a moderate bimodality, ex-
pressed significantly less than in APB with a
complete right bundle branch block pattern.
The graph of the normal-
ized VPB pseudovector from the
posterior wall of the heart, pre-
sented for comparison, demon-
strates an extremely low initial 0%
rate of myocardial excitation
coverage, which persists for
approximately 120 ms. This is  soo
probably related both to the lo-
cation of the ectopic focus in the
epicardial layer of the myocardi-
um and to the location of the ec-
topic focus itself. In general, the
graph of this VPB demonstrates
monomodality and asymmetric
distribution with the predomi-
nance of the final rate of myo-
cardial coverage by excitation, 200
over the initial one. Interesting-
ly, the last sections of the graphs
of all three extrasystoles run al- 0 Leos
most parallel, showing that the 0 2 o
myocardium is equally affected
by the excitation. Thus, even a
visual analysis of the normalized
pseudovector graphs allows us
to reveal regularities that can be

1200
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used in the differential diagnosis of APB and VPB with a
complete right bundle branch block pattern.

EVALUATING THE DYNAMICS OF THE
EIGHT-DIMENSIONAL PSEUDOVECTOR
INTEGRAL

Somewhat different opportunities in the differential
diagnosis of APB and VPB with a complete RBBB pattern
are related to the integral representation of the pseudovec-

-—S —AR

VR VP

4 10 16 22 28 34 40 46 52 58 64 70 76 82 88 94 100106112118124130136142148154160166172178184

Fig. 2. Graphs of changes in the normalized eight-dimensional
pseudovector over time. The abscissa axis is the time from the
beginning of the QRS complex in milliseconds, the ordinate

axis is the moment amplitude of the pseudovector in ppm of the
total coverage of the myocardium by excitation, taken as a unit.
Hereinafter: S - supraventricular QRS complex, AR - atrial
premature beat with aberration as complete right bundle branch
block, VR - ventricular premature beat with complete right bundle
branch block morphology, VP - ventricular premature beat from the
back wall of heart. Explanations in the text.

—AR

VR VP

60 80 100 120 140 160 180 200

Fig. 3. Graphs of changes in the integral of an eight-dimensional pseudovector
over time. The abscissa axis is the time firom the beginning of the QRS complex
in milliseconds, the ordinate axis is the moment integral amplitude of the
pseudovector in ppm of the total coverage of the myocardium by excitation, taken
as a unit. Explanations in the text.
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tor (Fig. 3). Each instant on the abscissa axis does not cor-
respond to the instant value of the normalized value of the
pseudovector, but to the sum of the normalized instant val-
ues at all previous points. With this approach, each of the
graphs reaches a value of 1000 ppm, corresponding to the
full coverage of the myocardium by excitation.

The graph of myocardial coverage by excitation of
the supraventricular QRS complex over a prolonged peri-
od is practically a straight line, indicating the formation of
a single excitation front and its uniform propagation. The
integral graph of APB with a complete right bundle branch
block pattern initially coincides with that of the supraven-
tricular QRS complex, and then there is a sharp decrease in
the rate of excitation propagation associated with complete
RBBB. The initial part of VPB with a complete right bun-
dle branch block pattern is very similar to that of the supra-
ventricular QRS complex, but lags in time by about 10-15
ms. Subsequently, the rate of myocardial excitation in VPB
also decreases, but not as dramatically as in APB. Finally,
the graph of myocardial coverage by excitation from the
posterior wall of the heart in general resembles that of the
supraventricular QRS, but with a pronounced almost two-
fold decrease in the coverage rate.

By comparing these four graphs, we can find the time
points where they differ most in the proportion of depo-
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larized myocardium, which can be used in the differential
diagnosis of APB and VPB with a complete RBBB pat-
tern. With regard to the beginning of myocardial excitation
coverage, it is reasonable to use the value of 30 ms from
the beginning of QRS complexes as such a point. At this
point, the fractions of myocardial excitation coverage for
supraventricular QRS and APB are almost identical (112
and 111 ppm, respectively), while for VPB with a com-
plete right bundle branch block pattern it is only 59 ppm.
Thus, the ratio of the proportion of myocardial coverage by
excitation in APB and VPB with a complete right bundle
branch block pattern by the 30th ms from the beginning of
the QRS complex reaches the number 1.88. It should be
noted that this is the maximum value, on the basis of which
the point 30 ms from the beginning of the QRS complexes
was selected. It is worth recalling that in a number of pub-
lications the determination of the initial rate of myocardial
excitation coverage was performed 40 ms from the begin-
ning of the QRS complex. Probably, it was dictated not by
the search of optimal result, but using ECG taken on the
“paper carrier” at 25 mm/s, when the interval of 1 mm,
corresponds to 40 ms [4, 5].

The final rates of myocardial coverage by excitation
do not differ significantly. In the compared APB and VPB
compared with a complete right bundle branch block pat-
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Fig. 4. Graphs of distribution of 13 first readings in eight initially recorded leads of electrocardiogram: a -
supraventricular QRS complex, b - atrial premature beat with aberration as complete right bundle branch block,

¢ - ventricular premature beat with complete right bundle branch block morphology, d - ventricular premature beat
firom the posterior wall of heart. There is a marked similarity between graphs a and b. Explanations in the text.
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tern, it is reasonable to compare the proportions of myocar-
dial coverage by excitation at about 70 ms from the onset
of the QRS complex. By this point, the respective coverage
fractions were 815, 406, and 609 ppm for supraventricu-
lar QRS complex, APB, and VPB with a complete right
bundle branch block pattern. The ratio of the proportion
of APB and VPB coverage is 0.666, which allows this in-
dicator to be used in differential diagnosis. It is import-
ant to emphasize that closer to the end of APB and VPB
QRS complexes, this difference is significantly leveled.
Thus, at a point 40 ms from the end of APB and VPB QRS
complexes (used in the studies we cited), the ratio of the
coverage fraction is 0.86. Thus, it approaches unity at this
point and will have significantly less influence on a correct
diagnosis.

SIMILARITY OF THE INITIAL PARTS OF THE
NARROW AND WIDE QRS COMPLEXES

An important sign indicating the aberrant genesis of
the wide QRS complex with a complete RBBB pattern is
the similarity of its initial part with the initial part of the
narrow supraventricular complex. A number of conditions
must be met when comparing such complexes. A wide
QRS complex should show only complete RBBB without
anterior superior or posterior inferior left bundle branch
block. The comparison should be made with the patient in
the same body position (optimally lying on the back during
night sleep). It is desirable to compare complexes that are
in close proximity to each other. The comparison can be
made visually by evaluating the initial parts of the QRS
complexes in each of the 12 leads. It is possible to compare
using the construction of special diagrams. Finally, a math-
ematical approach seems optimal, comparing the matrices
of the samples forming the compared complexes and cal-
culating an indicator reflecting their similarity.

When visually comparing the sinus QRS complex
(see Fig. 1) and APB with a complete right bundle branch
block pattern, we can note a high degree of similarity be-
tween their initial parts. In all leads, these complexes be-
gin approximately the same way. This is not the case when
comparing the sinus QRS complex and VPB with a com-
plete right bundle branch block pattern. For example, in the
lower leads, the sinus complex begins with low-amplitude
r wave, and the QRS VPB complex with a complete right
bundle branch block pattern begins with q wave, Special-
ized charts are designed to facilitate the visual comparison
(Fig. 4). In these graphs, eight primary ECG signal chan-
nels are plotted on the abscissa axis, and the values of the
first 13 samples are plotted on the ordinate axis. For clarity,
the corresponding readings in each of the channels are con-
nected by lines. The resulting figures are compared visual-
ly. The graphs obtained in the supraventricular QRS com-
plex and in the APB with a complete right bundle branch
block pattern are almost identical, whereas the other two
graphs differ significantly from them.

These visual assessments are confirmed by the re-
sults of a mathematical comparison of the sampling matri-
ces that form the initial parts of the compared complexes.
As a result of the pairwise comparison of these matri-
ces, the so-called “difference matrices” were created, in
which, as the name suggests, the differences between the
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moment pseudovectors of pairs of QRS complexes are
displayed. Complete similarity of pseudovectors should
correspond to the value of the index equal to 0 (not
achievable), their maximum difference corresponds to the
value of the index equal to 2 (in the considered complex-
es its maximum value was 1.495). When comparing the
matrices of the sine QRS complex and APB with a com-
plete right bundle branch block pattern, the minimum val-
ue of the pseudovector difference was 0.76, the average
value of the fourteen minimum difference indicators (the
number corresponds to the dimensionality of the matrix)
was 0.82 and the average value of the difference indica-
tors that formed the diagonal of the matrix was 0.182.
When comparing the sinus QRS complex and VPB with
a complete right bundle branch block pattern, the values
of these indices were equal to 0.294, 0.392, and 0.463,
respectively. The findings confirm the high level of sim-
ilarity of the initial part of the sinus QRS complex with
APB with a complete right bundle branch block pattern,
but not with VPB with a complete right bundle branch
block pattern.

PRESENCE OF AN INITIAL LOW-AMPLITUDE
PART IN WIDE QRS COMPLEXES

Another important sign that can be used in the dif-
ferential diagnosis of APB and VPB with complete right
bundle branch block is the presence of a low-amplitude
initial part of the QRS complex, recorded in the thoracic
leads. The mechanism of formation of such a low-ampli-
tude component of the QRS complex is shown in Fig. 5.
If, in the case of an VPB, excitation begins to spread in all
directions from a point located in the endocardial layer of
the myocardium, the vectors directed in opposite directions
will be leveled, and the total initial vector will be oriented

Fig. 5. Scheme of the cardiac conduction system
with the initial vector of ventricular premature beat.
Explanations in the text.
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in the direction from the endocardium to the epicardium.
This vector may be perpendicular to the axes of any leads,
so that a low-amplitude initial part of the QRS complex
will be formed there.

It should be recalled that vector theory is based on
the idea of the heart as a point from which the resultant
torque vector emanates, varying in time and space. The ter-
mination of this vector within one cardiocycle forms vec-
tor loops P, QRS, and T. Correct mapping of these loops
due to the distance of the electrodes on the limbs from the
heart is only possible in the frontal plane. The precordial
leads, because of their proximity to the heart, do not allow
adequate calculating the directions and amplitudes of the
momentum vectors, but they do allow identifying the per-
pendicularity of certain vectors to the axes of some leads.
However, it should be noted that in recent years there have
been attempts to use vector analysis (including horizontal
and sagittal planes) in differential diagnosis of tachycar-
dias with wide QRS complexes [6].

The presence of low-amplitude or isoelectric regions
at the beginning of the QRS complex when recording leads
from the extremities is quite common. This is due to the
fact that the axes of the limb leads are 60 degrees apart, and
the initial QRS vector may be close to the perpendicular to
one of these leads. For example, in the sinus QRS complex
(see Fig. 1a), such an isoelectric region is recorded in the
aVR lead. For this reason, when determining the bound-
aries of QRS complexes, it is necessary to identify their
earliest and latest points in the synchronous registration of
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the twelve commonly used leads. We do not consider it
correct to determine the width of the QRS complex in a
single line, in groups of 3 or 6 lines, or in the eight channels
originally recorded.

On the other hand, when recording thoracic leads,
due to their precordiality, in the case of sinus QRS com-
plexes (see Fig. 1a) and in the case of APB with a com-
plete right bundle branch block pattern (see Fig. 1b), there
are no isoelectric or low-amplitude areas and the starting
points of the QRS complexes are (as they should be) on
a vertical. A different picture is observed in VPB with a
complete right bundle branch block pattern. In the V4 and
V5 leads, the initial isoelectric areas are registered, which,
in our opinion, confirms the ventricular genesis of these
complexes. Obviously, in the future it will be necessary to
develop criteria for quantifying such low-amplitude sec-
tions of the record.

CONCLUSION

Our proposed approaches to the differential diagnosis
of APB and VPB with a complete right bundle branch block
pattern undoubtedly require further analysis and evaluation
of sensitivity and specificity of each of the signs. Subse-
quently, with the help of an appropriate training sample, it
is possible to create an algorithm for the differential diag-
nosis of APB and VPB with complete right bundle branch
block pattern using both the proposed approaches and
“classical” signs. In addition, the developed algorithms
will need to be tested on an independent control sample.
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Clinical data of a 39-year-old patient with corrected transposition of the great arteries, combined with
complete atrioventricular block and conduction along an accessory pathway, are presented. The features of changes
in the structure of the conduction system, rhythm and conduction characteristic of this rare congenital heart disease
are discussed.
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An unusual result of a patient’s daily electrocardio-  morphologically in the “pulmonary” position and provides
gram (daily ECG) was published in the 2023 Journal of  for pulmonary blood flow, while the RV is morphologically
Arrhythmology No. 1 [1]. The readers had the opportuni-  in the “systemic” position and provides for systemic circu-
ty to analyse the daily ECG data
themselves and form their own
opinion about the causes of the
changes found. They were due to
the presence of a rare congenital
heart disease (CHD) - corrected
transposition of the great arteries

Anterior bundle
of His

Anteior
(CTGA) in the patient. atrionodal
connection

CTGA is less than 1% of all
CHDs. The most important ana-
tomical distinguishing feature of
CTGA is the atrioventricular (AV)
and ventriculo-arterial ~ discor-  ppterior AV
dance, which leads to physiolog- node
ically “normal” blood circulation. Fast
The patients with CTGA morpho- pathway
logically have a right atrium (RA) Posterior AV

Posterior bundl
of His

Left bundle
branch

\

connected via a bicuspid “mitral” 19
AV valve to morphologically the Slow
left ventricle (LV), which in turn is Pathway

connected to the pulmonary artery
trunk. Accordingly, the left atrium
(LA) is morphologically connect-  Fig. 1. Anatomy of the conductive system in congenital corrected transposition
ed via the tricuspid valve AV to of the great arteries. The free wall of the right-hand chambers is cut out to

the right ventricle (RV), which in  visualize the septum. Two atrioventricular nodes (AVN) and bundle branches
turn is connected to the ascend- are presented. Note: Ao - aorta; LV - left ventricle; MV - mitral valve; PA -

ing aorta. Consequently, the LV is  pulmonary artery; RA - right atrium. Modified from [8].
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lation. As a result, over time, dysfunction of the systemic,
morphologically RV with the development of heart failure
occurs. Double discordance in CTGA can occur both in
isolation and in combination with other intracardiac mal-
formations: atrial inversion, atrial isomerism, dextrocardia
(25%) [2], interventricular septal defect (70-80%) [3], pul-
monary atresia and several others.

Patients with CTGA are characterized by rhythm and
conduction abnormalities associated with the defect. Thus,
patients with CTGA have complete AV block in 10% of
cases, AV grade 1 and 2 block in 20-30% of cases, and
the remaining patients have a high risk of spontaneously
developing complete AV block, estimated at 2% per year
over a lifetime [4]. Atrial rhythm disturbances are detect-
ed in 38% of patients with CTGA [5]. Due to double dis-
cordance, the cardiac conduction system in patients with
CTGA has significant features. In patients with CTGA and
normal atrial positioning, the usually located posterior AV
node is hypoplastic and has no connection to other ele-
ments of the conduction system; the anterior AV node is
located below the right atrial orifice near the lateral border
of the fibrous contact of the right AV (mitral) and pulmo-
nary valves (see Fig. 1). This abnormal AV node gives rise
to a bundle branch that passes through the fibrous triangle,
continuing into the subendocardial area of the ventricular
myocardium. Upon reaching the interventricular septum,
the bundle branch deviates posteriorly along the septum,
giving the left bundle branch to the right side and the right
bundle branch to the left side. In patients with atrial in-
version, the passage of the conduction pathways resembles
normal, with the AV node located posteriorly. After divi-
sion into branches, it is possible to continue the conductive
pathways as a blindly terminating anterior branch, not con-
necting to another AV node located anteriorly [6].

A 39-year-old patient consulted a cardiac surgeon
with complaints of increasing dyspnea, decreased tolerance
to physical activity, and presyncopal conditions over the
past year. Congenital CTGA has been known since the age
of 4. In childhood, cardiac cavity probing was performed at
the A.N. Meshalkin Research Institute (Novosibirsk) and no
CHD correction was indicated. The patient was monitored
by a cardiologist at the place of
residence. In 2007, ECG chang-
es were detected, considered as
WolFf-Parkinson-White (WPW)
phenomenon, no surgical treat-
ment was suggested. A history
of 2 deliveries, healthy children,
no CHD or rhythm abnormali-
ties diagnosed in any of the chil-
dren. When the patient applied
to Krasnoyarsk Federal Center
for Cardiovascular Surgery in
October 2022, she was consulted
by cardiac surgeons: CHD cor-
rection was not indicated due to
preserved function of the system-
ic valve, the patient was referred
to an arrhythmologist to decide if
radiofrequency ablation (RFA) of
the accessory pathway (AP) was

Fig. 3. ECG of a patient after pacemaker implantation.
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necessary. According to daily ECG data, permanent com-
plete AV block was detected, changes in the complex shape
were regarded as intermittent WPW phenomenon (PQ - 100
ms, ORS - 120 ms, delta wave in V2-V6 leads), the same
changes were registered on ECG.

Transthoracic echocardiography. RA: B-mode size -
4.0 cm, volume - 50 ml. LA: size in M-mode - 4.4 cm, vol-
ume - 62 ml. RV: not dilated. Systolic pulmonary artery
pressure 37 mmHg. Inferior vena cava: size - 2.3 cm, col-
lapsing on inspiration less than 50%. “Tricuspidal” valve:
ring - 3.7 cm, regurgitation 2-3 st. “Mitral” valve: ring -
3.2 em, regurgitation 1-2 st. LV: posterior wall in diastole -
0.7 cm, interventricular septum in diastole - 1 cm, final
diastolic size - 3.9 cm, Simpson ejection fraction - 60%.
RV: end-diastolic volume - 78 ml, end-systolic volume - 34
ml, ejection fraction - 56%. Aorta: arch - 2.5 cm, descend-
ing - 3.4 cm, abdominal - 1.7 cm, maximal pressure gra-
dient - 8 mm Hg. Pulmonary artery: gradient - 12 mm Hg,
regurgitation - 1 st. Additionally: septa intact, extrasystole
on the monitor. Conclusion. Echocardiographic picture of
CTGA. RV on the left, systemic, with the aorta branching
off from it. LV on the right, with the PV branching off from
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it. Crossing of blood flow at the level of the main vessels
and atria. Mitral insufficiency 1-2 degree. Systolic function
of the systemic RV is preserved. Tricuspidal insufficiency of
the 2-3 degree. Diastolic function of the RV is impaired by
type 2. Expressed hypertrophy of the RV walls. LV myocar-
dial contractility is satisfactory. No pericardial or pleural
effusion. Pulmonary hypertension, SPPA 37 mmHg (deter-
mined by discharge on the “mitral” valve). The pulmonary
artery is located in front and to the right of the aorta. The
ascending aorta and arch to the right (normal).

The patient was hospitalized in the Krasnoyarsk Fed-
eral Center for Cardiovascular Surgery with the diagnosis:
CHD. Corrected transposition of the great vessels. Stage 3
transient AV block. Transient AV block 2 degree, Mobitz 2.
Intermittent WPW phenomenon. A follow-up examination
was carried out, the results of which confirmed complete
AV blockade, the sinus node function was assessed as pre-
served, the QRS complex shape changes were regarded as
the WPW phenomenon, intermittent type. On November
18, 2022, a pacemaker (PM) was implanted with endocar-
dial stimulation in DDD mode (Fig. 2, 3). In the early post-
operative period, the patient developed a complication -
left-sided pneumothorax, a pleural drain was applied. The
complication resolved within 3 days.

At discharge, positive dynamics observed: the pa-
tient’s dyspnea, presyncopal conditions, and tolerance to
physical exertion increased. It was decided to abstain from
RFA AP; dynamic monitoring is indicated. Three months
after the operation, the patient noted a significant im-
provement of her well-being in a telephone conversation,
described symptoms of heart failure, typical for function-
al class 1 according to NYHA. A follow-up examination is
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scheduled 6 months after PM implantation in the outpa-
tient clinic of the Federal Center for Cardiovascular Sur-
gery. The following is expected: PM programming, ECG,
transthoracic and transesophageal echocardiography,
cardiac magnetic resonance imaging, repeat consultation
with a cardiologist at the outpatient clinic of the Federal
Center for Cardiovascular Surgery to determine indica-
tions for systemic valve replacement.

The alternation of complete AV block and AP con-
duction has been described in patients with CTGA [7].
Interesting features of the ECG data they presented are
the occurrence of second-degree AV block against a
background of P-QRS-T complexes with signs of pre-ex-
citation, and the presence of retrograde ventriculoatrial
conduction against a background of complete AV block
and following “narrow” QRS complexes in their rhythm
[1]. It is known that patients with CTGA develop tach-
yarrhythmias along with AV block, including those asso-
ciated with the presence of AP [8]. Such patients usually
require radiofrequency catheter ablation, which can be
associated with certain technical difficulties [9, 10]. The
patient in question did not complain of palpitations. It
was possible to assume that rhythm and conduction dis-
turbances detected in the patient during the daily ECG
[1] were associated with the presence of CHD based on
high amplitude of P waves (in II lead it exceeds 300 pV)
and unusual configuration of QRS complexes with signs
of pre-excitation. In the compact part of these complexes
(following the delta wave), the R waves prevail in the
right thoracic leads and the S waves in the left leads,
which can hardly be explained by anything other than the
presence of CHD.
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DMITRY FEDOROVICH YEGOROV
(1949-2023)

Dear colleagues!

With great sadness we inform you that on February
10, 2023 Dmitry Fedorovich Yegorov, Senior Researcher
of the Research Center of I.P. Pavlov First St. Petersburg
State Medical University, Academic Head of the Depart-
ment of Arrhythmia Surgery and Electrocardiostimulation
of St. Petersburg Municipal Clinical Hospital No. 31, Doc-
tor of Medical Sciences, Professor passed away after seri-
ous illness at the age of 75.

Dmitry Fedorovich passed away on the opening day
of the 15th International Slavic Congress of Arrhythmolo-
gy “Cardiostim”, which was organized by him in 1993 and
held regularly for 30 years in Leningrad - St. Petersburg
under his scientific and organizational leadership.

Dmitry Fedorovich Yegorov was born on August 1,
1949 in Leningrad, where he graduated with honors in
1972 from the I.P. Pavlov First Leningrad State Medical
Institute, and continued his clinical training in the De-
partment of Faculty Surgery of the same Institute, then headed by one of the founders of national coronary surgery,
USSR state laureate, Professor Vasily Ivanovich Kolesov. Since 1972, Dmitry Fedorovich actively studied interven-
tional techniques of heart rhythm disorders treatment and became one of the first leading specialists of Leningrad in
this field. In 1980, Dmitry Federovich Yegorov founded and directed the Leningrad Center for Arrhythmia Surgery
and Electrocardiostimulation and became head of the Cardiosurgery Department of the City Clinical Hospital No.26,
which he directed until 1993. In 1993, a new department for adults and children with arrhythmias was founded on
the basis of St. Petersburg Municipal Clinical Hospital No. 31, with Dmitry Fedorovich as its scientific director.
The first Russian laboratory for transesophageal electrophysiological examinations in adults and children (more
than 44,000 examinations in 27 years) was founded on the basis of the department. The combination of outpatient
services, inpatient care of children and adults, the transesophageal cardiac conduction study laboratory, X-ray op-
erating room, which enabled the implantation of pacemakers, their scheduled replacement and the removal of elec-
trodes, radiofrequency destruction of sections of the conduction system and the pacemaker programming room, as
well as the dynamic long-term observation of cardiological and cardiosurgical arrhythmia patients, enabled the ac-
cumulation of a large amount of clinical material, which revealed patterns of cardiac conduction abnormalities both
in children as they grow up and in adult patients. An important area of work of the scientific and clinical team led by
Professor D.F. Yegorov was the study of supraventricular arrhythmias (mainly atrial fibrillation), whose diagnosis,
strategy and treatment tactics were also summarized in the doctoral and candidate theses of his students.

In 2002, on the initiative and with the participation of Professor D.F. Yegorov, it was decided to found the All-Rus-
sian Scientific Society of Specialists in Arrthythmology, Electrophysiology and Electrocardiostimulation, of which Dmi-
try Fedorovich has been Vice-President all these years. At the same time, the City Society of Arrhythmologists was
established in St. Petersburg, holding monthly face-to-face lectures and seminars. Dmitry Fedorovich Yegorov was the
chairman of this society until 2011, after which his apprentice was elected as the new chairman. For many years Dmitry
Fedorovich was a member of the Board of the St. Petersburg Society of Cardiovascular Surgeons.

The scientific and educational activities of Dmitry Fedorovich also deserve the highest appreciation. He is the au-
thor and co-author of 540 scientific articles in Russian and foreign journals, 34 textbooks and monographs, 27 patents
for inventions and utility models, 220 reports at scientific conferences, congresses and symposia. He has supervised and
advised the completion of 6 doctoral theses and 47 PhD theses. Dmitry Fedorovich helped open the way to a great profes-
sional life to many arrhythmologists. The incredible number of patients owe him their lives.

D.F. Yegorov stood at the origins of surgical arrhythmology and was among the pioneers in many sections of his
specialty. And being first, as you know, is always difficult, always risky and dangerous. The passing of Dmitry Fedorovich
Yegorov is a great loss for his family and relatives, his students and colleagues, the scientific community and the city of
St. Petersburg. The loss of such people is irreplaceable. The pain of his passing will never go away, an exceptionally bright
and grateful memory of him will forever remain in all of us. Blessed memory to him!
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