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

O®PUIHUAJIBHBINA )KYPHAJI BCEPOCCHHUCKOTO

HAYYHOI'O OBHIECTBA CIIEHUAJIUCTOB 11O

KJMHUYECKOM JIEKTPO®U3UOJIOTUHA, 2 0 2 4
APUTMOJIOI'MU U KAPATUOCTUMYVYJIALNUN

Pucynox k cmamwve H.M.Ky3neyoesa, E.A.Apmioxunoit u
Al Peeuwieunu

Journal of Arrhythmology

nNnrTmMmoJsiormum

Caiir: https://vestar.elpub.ru
Bxurouen B Scopus, sizpo PUHIL,

Ilepeyens U3TaHUIT M KYPHATIOB
peKoMeIOBAHHBIX IKCIIEPTHBIM coBeToM BAK
IMonnmucuoi nuaexc Hoursl Poccun: 1IM033



BECTHUK APUTMOJIOT'MHN

VESTNIK ARITMOLOGII
HAYYHO-IPAKTHYECKHUH PEIIEH3UPYEMBIN XKYPHAJI

Tom 31 Ne 2 (116) 2024

HN3paercs ¢ 1993 roxa

I'TABHBIE PEJAKTOPBI*:

ALIIl. PesummBunu
E.B. lllnsixTo

PEJAKIIMOHHAS KOJIJIETUSL:

HNCHOJHUTEJBHBIE PEJAKTOPBI:

M.M. MenBenes
E.H. MuxaiinoB

P.E. baranos A.A. Kocrapesa 10.B. llly6uk J. Kautzner
FO.H. benenkos JI.C. JleGenen E. Aliot J. Kosiuk
JLLA. boxepus JI.b. Mutpodanosa I. Efimov N. Marrouche
C.IL. TonuupH C.B. ITonos J. Brachmann A. Panfilov
E.3. TonyxoBa A.b. Pomanon M. Haissaguerre C. Pappone
P.C. Kapnos M.A. IkonpHUKOBA J. Jalife P. Platonov

PEJAKIIMOHHBbIN COBET:

A.C. AbnpaxmaHOB

K.B. [laBTsiH

W.M. PomieBckas

A .B. YanypHbIx

A.B. Appames A.A. Kanembepr C.®. Cokonos A.A. YepHoBa
E.A. ApTioxuHa C.I'. Kanopckuit B.A. Tarapckuii IO.A. IlIneiinep
A.b. Beirosckuit B.B. Kynuos B.M. TuxoHeHKo B.A. lllyneman
T.II. Twzarynuna C.E. Mamuyp T.B. Tpeukyp C.M. Sumn
O.JL Topnees C.IO. Hukynuna M.C. Xapnan

IO .H. I'pumixun @.T. P3aeB B.A. Ilpipnun

TEXHUYECKHUI CEKPETAPD

10.0. Mypagsckas

MOMOIIHUK PEJTAKTOPA

H.3. I'aceimoBa

* - Abdrmanmu peqakInOHHON KOJUIETHH B PEIaKIIIOHHOTO COBETA )KypHalla pa3MeIieHbl Ha caiite https://vestar.elpub.ru

Peuenzentnl Homepa: Anapuna O.I1., bepurapar O.P., Bacuukuna E.C., Benecnasosa O.E., [opes M.B., nos H.H.,
Kocrapesa A.A., Kpusonanos C.H., Kpyunna T.K., Kpsixanosckwuii [I.B., Makapos JI.M., Mapees }0.B., Hosuxosa T.H.,
IIpuxonsko H.A., Tatapckuii Pb., Tpemxyp T.B., Tormusn A.I, Yekad T.M., @enopenr B.H., ®unaros AT, Xapnan M.C.,
Slmma C.M.

Kypnan 3aperucrpupoan Komurerom Poccuiickoit @enepannu no nedatu Ne 016512 ot 13 aBrycra 1997 .
Iepuonuunoctsb: 4 Homepa B roj. [Togmucnoii nnaexc karasaora Ioursr Poccun: [IM033. CBoboaHas 1eHa.
Marepuaiisl )KypHajla pacipocTpansitoTces moj imnensuei Creative Commons.

Kypnan BruttoueH B Scopus, [lepeuens Beqymux Hay4qHBIX KypHanoB u usnanuit BAK, Poccuiickuil nHiekC HayqyHOTO IH-
trpoBanus (BkitoueH B siapo PUHL), neyxnernuii nmnakt-dakrop PUHI] - 0,403.

OnekrpoHHas Bepcus: https://vestar.elpub.ru, www.vestar.ru, www.elibrary.ru. [Ipepuxc DOI: 10.35336.

© Becrtnuxk apur™monoruu, 2024

Anpec penakimu: 197341, Cankr-IlerepOypr, yi1. AKKypartoBa, a. 2. DnekTpoHHas nouta: vestnik aritmologii@mail.ru.
Cnano B Habop 25.04.2024 r. [Togrucano B niedars 16.05.2024 . Orneuarano B OO0 «Apryc CII6».

Anpec tunorpadun: 198320, . Cankr-Ilerepoypr, Kpacunoe Cerno, yia. CBobosr, 1. 57.

Bymara menosannas 110 r/m?, popmar 60x90 1/8. Ieuars odpcerHas. Yem. med. . 9,0. 3akaz . Tupax 3000 k3.

MznarensctBo HAO MHCTUTYT KapAHOIOTMUECKON TEXHUKU. JIMIIEH3HsI Ha OCYIIECTBICHUE U3/IaTeIbCKOM IesITeIbHOCTH
JIP Ne 065572 Boinana Komurerom Poccuiickoit denepanuu no nedatu 16.12.97 .
Anpec uznarensctsa: 194214 r. Cankr-IletepOypr, Beiboprekoe m., 1. 22A, HAO «MTHKAPT»

Yupeauresu xKypHaJjia
OI'BY «<HMUIL um. B.A.AnmazoBa» Munsnapasa Poccun, 197341, Cankr-IlerepOypr, yi1. Akkypartosa, 1. 2
HIT «Cankr-IlerepOyprekoe kapanoiaormueckoe oomectBoy», 197341, Cankr-IletepOypr, yi. AKKypatosa, 1. 2
HAO «MHcTHTYT Kapauonorndeckoi TexHukm», 194214, Canxkr-IlerepOypr, Beiboprekoe 1., 1. 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

T.P. Gizatulina

ASSOCIATE EDITOR
N.Z.Gasimova

JOURNAL OF ARRHYTHMOLOGY
A PEER-REVIEWED SCIENTIFIC JOURNAL

Volume 31 No 2 (116) 2024

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

A.B. Romanov
M.A. Shkolnikova

O.L. Gordeev
Yu.N. Grishkin
A.A. Kalemberg
S.G. Kanorskii
M.S. Kharlap
V.V. Kuptsov
S.E. Mamchur

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

V.M. Tikhonenko
T.V. Treshkur

S.Yu. Nikulina
F.G. Rzaev

[.M. Roshchevskaya V.A. Tsyrlin
Yu.A. Shneider A.B. Vygovsky
S.F. Sokolov S.M. Yashin
V.A. Shulman

B.A. Tatarsky

EDITORIAL ASSISTANT

Yu.O.Muravskaja

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

Reviewers: Aparina O.P., Berngardt E.R., Fedorets V.N., Filatov A.G., Gorev M.V,, llov N.N., Kharlap M.S., Kostareva A.A.,
Krivolapov S.N., Kruchina T.K., Kryzhanovsky D.V., Makarov L.M., Mareev Yu.V., Novikova T.N., Prikhodko N.A.,
Tatarsky R.B., Treshkur T.V., Topchyan A.G., Uskach T.M., Vasichkina E.S., Veleslavova O.E., Yashin S.M.

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, 2024

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

Put in the set on 25/04/2023. Signed in print 16/05/2023.

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 9.0. 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

E.O.Kaprodenena, J.LU.CBunnona, O.10.I:xxaddaposa, A.B.Cmopron, C.H.Kpuposianon

BJIUSTHUE PAJIMOYACTOTHOM ABJIAIIMM HA ®YHKIIMIO JIEBOT'O KXEJTYIOUYKA

V ITAIIMEHTOB C CUHJIPOMOM BOJIb®A-ITAPKUHCOHA-YAUTA U JUCCUHXPOHUYECKOI
KAPIMOMUOIIATUEN, ACCOLIMMPOBAHHOMU C ITPERK3UTALIMEN KEJTYTOUKOB .......eeveeeeeeen 5
E.M.Pumckasi, M.M.Beasiea, H.A.Mupounosa, C.B./loopoBoJibckasi,

I.C.TapacoBckuii, X.®.Canamu, B.I'Kukren, C.IL.I'oauubin

SOOEKTUBHOCTH MO VYJISALMN CEPIEYUHOM COKPATUMOCTMH:

PE3VIJIBTATHI IBY XJIETHET'O HABJIHOIEHMIS ..ottt ettt s n 13
T.I'.Baiixanckas, T.M.Kontiox, U./[.Ko30B, A.B.®posios

MEXITPENCEPIHA S BJIOKAA N DJIEKTPOKAPINUOT PAOMYECKUE ITAPAMETPHI

AHOMAIJIBHOM P BOJIHBI KAK HEMHBA3UBHBIE ITPEUKTOPHI ®UBPUIIJISALUN

TIPEJICEPIITII ..ottt ettt et e e e e s e e e e eeee e eeeeeeeseeees e eeseeees s ees e e seeeeeeen 24
B.B.ba3bLieB, P.1O.Ymakos, C.C./lypmanoB, B.A.IlanbkoBa, B.A.Kapuaxun

IMPOTHOCTHUYECKOE 3HAUEHUE OTCPOYEHHOT'O HAKOIIJIEHW A TAAOJIMHU A

[IPY1 MATHUTHO-PE3OHAHCHOM TOMOTPA®UU CEP/IIIA V BOJIbHBIX

C UIIEMHUYECKO KAPJTMOMHUOIIATUEN U UMIIJTAHTHPOBAHHBIM
KAPINOBEPTEPOM-AED®UBPUIIIISITOPOM .....cooiiiiiiiiieiiecitesieeee ettt ettt st enveetae e eseesasaennaesnsen 35

IKCIIEPUMEHTAJIBHOE HCCIIE/JOBAHHUE

A.l.Baxpyumes, J.U.Kounopu Jleanapo, JI.E.Kopoouenko,

JI.b.Mutpodanosa, [I.C.JIedenen, E.H.Muxaiinon

JTASEPHAS KATETEPHAS ABJIALIMA 30H IMPEJJCEPIHBIX TAHTJIMOHAPHBIX

CIIJIETEHU: BIUSIHUE HA UHJYIIUPYEMOCTb ®UBPUJIJISALIAU ITPEJCEPUN

N OIIEHKA PUCKA IMOBPEXAEHN A ITMITEBOJIA B DKCITEPUMEHTE .......ccooiiiiiieieeeeee e, 44

KIIHHUYECKHE HABJIIO/TEHHUA

M.A.ITap¢penenko, I'.M.Paxxadosa, JI.C.Iludyanckas,

H.B.Bunorpagosa, M.A.lllkoabunkoBa, B.IO.Bounosa

COYETAHUE APUTMOT'EHHOM KAPJAMOMUOIIATUY [IPABOI'O XXEJIYIOUKA

C CUHAPOMOM JIOUCA-JUTHA: KIMHUYECKOE HABJTIOJAEHUE .......oocviiiiiieeeeee e 54
B.B.Ilpecosa, E.K.Kyn1b0aunnckas, B.B.bepe3nnukas

KEJIYAOUYKOBBIE HAPYIIEHW A CEPAEYHOI'O PUTMA YV PEBEHKA

C CUHAPOMOM MAP®AHA: KIIMHUYECKOE HABJIFOAEHMUE ......cccooiiiiiiiceeeee e 62
N.0.Pennukos, O.I1.EBceeBa, A.E.EBTymienxo,

E.B.MacnoBa, M.B.Axo6an3e, I.U.IlepuaTknn

DIMN30JUYECKAS CTUMVYIISALINUA ANADPATMAJIBHOT'O HEPBA YV ITAIIUEHTA

C OIHOKAMEPHBIM DJIEKTPOKAPJMOCTUMVYJIISATOPOM: KIMHNYECKOE HABJIOAEHUE ........... 68
H.M.Ky3nenos, E.A.Aprioxuna, A.lll.PesnmBnin

KPUOBAJIJIOHHA S N30JISILIS JIETOYHBIX BEH 1P HAJIMYMU [TEPCUCTUPYIOLEN

JIEBOU BEPXHEM IMOJION BEHE U ATPE3WW BEPXHEN I10JIOM BEHBI:

KIIMHUYECKOE HABJIHOIEHIIE .....coiiiiiiiiii ettt sttt st ettt ettt et e b e sene s el

Ob30P

C.I'Kanopckuii, JI.B.IToanmyk
CTPATEI'SI KOHTPOJISA PUTMA ITPU ®UBPUJIJIALIAY ITPEJICEPIUI:
COBPEMEHHOE COCTOSHUME ITPOBJIEMBI ......ccocoiiiiiiiiiiiiitiiieee ettt e5

B riomoHlb IIPAKTHYECKOMY BPA4Y

B.H.KomoasitoBa, T.C.I11adunosa, /1.B./Ipo3nos,
HN.E.Kapnosa, N.J1.Ko3noBckas, JI.M.Maxkapos
MHTEPBAJI QT HA DJIEKTPOKAPANOT'PAMME ITOKOS:

SHAUYEHUE U METOIDBI UBMEPEHIS ........ooooiiiiiiiee e e n el5
OT PEJAKIIHH

M.M.MenBenen

CYIIECTBYET JIU ITOJIHASI MEXIIPEJICEPITHA S BJTIOKAJIA? ..ovoiiieeeee e e24

BECTHUK APUTMOJIOI'MU, Ne 2 (116), 2024



CONTENT

ORIGINAL ARTICLES

E.O.Kartofeleva, L.I.Svintsova, O.Yu.Dzhaffarova, A.V.Smorgon, S.N.Krivolapov

EFFECTS OF ACCESSORY PATHWAY CATHETER ABLATION ON LEFT VENTRICULAR

FUNCTION IN PATIENTS WITH DYSSYNCHRONY-INDUCED CARDIOMYOPATHY

ASSOCIATED WITH PRE-EXCITATION SYNDROME .....cocoiiiiiiiiiiiceece ettt 5
E.M.Rimskaya, M.M.Belyaeva, N.A.Mironova, S.V.Dobrovolskaya,

G.S.Tarasovskiy, H.F.Salami, V.G.Kiktev, S.P.Golitsyn

THE EFFECTIVENESS OF CARDIAC CONTRACTILITY MODULATION:

RESULTS OF TWO-YEAR FOLLOW-=UP .....ctiiiiiiitiiiteieit ettt ettt ve e saeesaesseessesraessesnsesseesnans 13
T.G.Vaikhanskaya, T.M.Kaptiukh, I.D.Kozlov, A.V.Frolov

INTERATRIAL BLOCK AND ABNORMAL P-WAVE ELECTROCARDIOGRAPHIC PARAMETERS

AS NON-INVASIVE PREDICTORS OF ATRIAL FIBRILLATION......ccoootiiiiiieieieeiereeeeete ettt 24
V.V.Bazylev, R.Yu.Ushakov, S.S.Durmanov, V.A.Palkova, V.A.Karnakhin

PROGNOSTIC VALUE OF DELAYED GADOLINIUM ENHANCEMENT ON CARDIAC

MAGNETIC RESONANCE IMAGING IN PATIENTS WITH ISCHEMIC CARDIOMYOPATHY

AND AN IMPLANTED CARDIOVERTER-DEFIBRILLATOR ........cooiiiiiiiieiicieeteeete et 35

EXPERIMENTAL RESEARCH

A.D.Vakhrushev, E.I.Condori Leandro, L.E.Korobchenko,

L.B.Mitrofanova, D.S.Lebedev, E.N.Mikhailov

LASER CATHETER ABLATION OF ATRIAL ZONES WITH GANGLIONATED PLEXI:

IMPACT ON ATRIAL FIBRILLATION INDUCIBILITY AND THE RISK OF ESOPHAGEAL

DAMAGE IN EXPERIMENTAL SETTINGS .....oiiiioietieieit ettt ettt ettt ve e saeessesaeessesraessesnsessesssens 44

CASE REPORTS

M.A.Parfenenko, G.M.Radzhabova, D.S.Tsybulskaya,

N.V.Vinogradova, M.A.Shkolnikova, V.Yu.Voinova

COMBINATION OF ARRYTHMOGENIC RIGHT VENTRICULAR CARDIOMYOPATHY

WITH LOEYS-DIETZ SYNDROME: CASE REPORT .....ooiiiiiiiii ittt ettt 54
V.V.Presova, E.K.Kulbachinskaya, V.V.Bereznitskaya

VENTRICULAR ARRHYTHMIAS IN A CHILD WITH MARFAN SYNDROME:

CASE REPORT ...ttt ettt et e et e e ettt e e et e e e tbeeetbeeeeasseeeasseeeasbeeessseesassaeessseeasseeenaseeesnsseenans 62
I.O.Repnikov, O.P.Evseeva, A.E.Evtushenko, E.V.Maslova, M.V.Akhobadze, D.I.Perchatkin

TRANSIENT PHRENIC NERVE STIMULATION IN A PATIENT WITH SINGLE CHAMBER

PACEMAKER: CASE REPORT ....ooiiiiiiiiit ettt ettt ettt ettt et ae e eae e e e e e tseeaseesaseeaseeteeeaveeeneeennen 68
N.M.Kuznetsov, E.A.Artukhina, A.Sh.Revishvili

CRYOBALLOON ISOLATIOB OF PULMONARY VEIN IN PATIENT WITH PERSISTENT

LEFT SUPERIOR VENA CAVA AND ATRESIA OF THE RIGHT SUPERIOR VENA CAVA:

CASE REPORT ...ttt et ettt e e te e et e e eae e eate e bt e e aseeateeeabeeateeeaseeasseeaseesseeaseeseeeaseeseeaanens el
REVIEW

S.G.Kanorskii, L.V.Polischuk

RHYTHM CONTROL STRATEGY IN ATRIAL FIBRILLATION: STATE OF THE ART ......ccovvvvviiiiieeeee, e5

GUIDANCE FOR PRACTITIONERS

V.N.Komolyatova, T.S.Shablinova, D.V.Drozdov,
L.E.Karpova, I.L.Kozlovskaya, L.M.Makarov

QT-INTERVAL OF THE RESTING ECG: ITS ROLE AND MEASUREMENT METHODS ........ccceeeeiieennenn. el5
EDITORIAL
M.M.Medvedev
DOES A COMPLETE ATRIAL BLOCK EXIST? ettt et e e e e e e naaneas e24

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (116), 2024



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A 5

https://doi.org/10.35336/VA-1314 https://elibrary.ru/URCSMC

BJIMSIHUE PAJIJMOYACTOTHOM ABJIALIMU HA ®YHKI[UIO JIEBOI'O XEJIYJIOUKA V ITAIIMEHTOB
C CUHJIPOMOM BOJIb®A-ITAPKUHCOHA-VANUTA U JTUCCUHXPOHUYECKOM KAPJTMOMUOIIATUEN,
ACCOIIUMMPOBAHHOM C MTPERK3UTAILIUEN KXEJIYIOUYKOB
E.O.Kaprodeuena, JI.U.Ceunnona, O.10.Ixaddpaposa, A.B.Cmopron, C.H.Kpusonanos
HHH kapouonozuu, Tomckuiit HMHI] Poccuiickoin akaoemuu nayx, Poccus, Tomck, nep. Koonepamuenuuii, 0. 5.

Heab. OneHuTs BIusiHUE paanovacToTHOM abnauuu (PUYA) 10omodHUTENBHBIX MPEICcEepIHO-KETYJ0UYKOBBIX COCIU-
nenuit (JIIDKC) Ha dyHnkuumto nesoro xenynouka (JIXK) y narmenros ¢ cuaapomom Bonbda-ITapkuncona-Yaiita (WPW)
1 aCCOLMUPOBAHHOM ¢ MpedK3uTauell JUCCUHXPOHUYECKOI KapiuoMuonaTue.

Marepuan u MeToabl HccjenoBanusi. B nccienoBanne ObIIO BKIIOYEHO 22 MallMeHTa C 3apericTPUPOBAHHOMN
Mpe3K3UTaIeN Ha eKTpoKapuorpaMMe U MpU3HaKaMu AUCCUHXpoHnueckoi kapauomuonaruu (JJCKMII) nmo nanHeIM
sxokapauorpaduu (OxoKI'): acHHXpOHHOE IBMKEHHE MEXOKENYI0YKOBOW IIeperopoiKH, CHIDKEHUE (pakiiy BeIOpoca
(®B) u/unm robansHOM npononsHol aedopmarmu JOK (GLS JIXK), yBennyenue odbema kamep cepana. CpeanHuii Bos-
pact nauueHToB Ha MoMeHT nipoBeaeHust PUA JITDKC - 11 ner [8;14].

Pesyabrathl. [Tocie PUA ormeuanack 3akoHOMEpHass HOpMain3anus mupuHel komruiekca QRS (p=0,0002). s
olLleHKH oOparHoro pemozenupoBanus JIK Bcem nanuentam soinonHena OxoKI Ha 3 cytku nocie PYA. V nauneHToB ¢
ucxonHo cHmwkenHod ®BJDK ormeuanock ee noBbileHHe. Y MalEHTOB ¢ HCXOAHOW JAWIaTalell 1 yBeIn4eHHeM o0be-
Ma JIK ormevanack HopManu3anus JaHHBIX okasaresneil. Onnako quHamuka OB n oobema JIXK He Obla crarucTryeckn
3HAYMMOM B paHHEM IOCJICOTIepallMOHHOM TepHoje. B pe3ynbsrare KOHTPOIBHOTO 00CIeI0BaHUS Mbl HAOJIIO/IA)IN TIOJIHYIO
HOpMAaJTU3aIMI0 TT00ANBHOM MPomoIbHON AedopMaru mo naHHbeM Speckle-tracking DxoKI™ y 13 manmenToB (59%),
yiIydIlIeHHe NaHHOro Ioka3zarens y 7 manuenToB (31,8%). Cpenunii nokasarens GLS JIK no PYA cocrasun -17,25
[-16,4; -19], mocne PUA - -21,5 [-19; -24] (p=0,0001).

BriBoasl. O0parHoe pemonenupoBanue u Boccranosienue gynkiun JK nocne PYA JITDKC cBuaerenscTByeT o
MIPUYUHHO-CiIeAcTBeHHOH cBsizu pyHkumonupoanus IIKC ¢ pazsuruem JJCKMII. [Toatomy nanmentam ¢ npu3Hakamu
JCKMII, accoumupoBanHoii ¢ mpesk3uTanueii, nokazana PUYA JITDKC ne3aBucumo OT Bo3pacTa U HaJIUUMs MapOKCHU3-
MOB TaxUKapIuu.
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EFFECTS OF ACCESSORY PATHWAY CATHETER ABLATION ON LEFT VENTRICULAR FUNCTION
IN PATIENTS WITH DYSSYNCHRONY-INDUCED CARDIOMYOPATHY ASSOCIATED
WITH PRE-EXCITATION SYNDROME
E.O.Kartofeleva, L.I.Svintsova, O.Yu.Dzhaffarova, A.V.Smorgon, S.N.Krivolapov
Cardiology Research Institute, Tomsk NRMC, Russian Academy of Sciences, Russia, Tomsk, 5 Kooperativny ave.

Aim. To evaluate the effect of radiofrequency ablation (RFA) of accessory pathways on left ventricle (LV) function
in patients with Wolff-Parkinson-White (WPW) syndrome and preexitation-induced dyssynchrony cardiomyopathy.

Methods. The study included 22 patients with registered preexitation on the ECG and signs of dyssynchronous
cardiomyopathy according to echocardiography (Echo): asynchronous movement of interventricular septum, ejection
fraction (EF) decrease and/or global longitudinal strain of the left ventricle (GLS LV), heart chamber increase. The ave-
rage age of patients at the time of RFA of the accessory pathways - 11 years [8;14].
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Results. A regular normalization of the QRS complex width was observed after RFA (p = 0.0002). To assess
reverse LV remodeling, all patients underwent Echo on day 3 after RFA. In patients with an initially reduced LVEF, its
increase was noted. In patients with initial dilatation and an increase in LV volume, normalization of these indicators
was noted. However, dynamics of LVEF and its volume was not statistically significant in the early postoperative peri-
od. According to Speckle-tracking Echo during medical check-up, complete normalization of longitudinal deformation
was observed in 13 patients (59%), this indicator improvement - in 7 patients (31.8%). The average GLS LV before
RFA was -17.25 [-16.4; -19], after RFA - -21.5 [-19; -24] (p = 0.0001).

Conclusion. Reverse remodeling and restoration of LV function after RFA of accessory pathways indicates a cause-
and-effect relationship between the accessory pathways functioning and dyssynchronous cardiomyopathy development.
Therefore, patients with signs of preexitation-induced dyssynchronous cardiomyopathy are indicated for RFA of accesso-
ry pathways, regardless of age and tachycardia paroxysms.

Key words: Wolff-Parkinson-White syndrome; accessory pathways; dyssynchrony; cardiomyopathy; radiofrequen-
cy ablation; children; ejection fraction; global longitudinal strain
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IMamuent ¢ marrepuom  Wolff-Parkinson-White
(WPW) Ha snexrpokapauorpamme (OKI') nHorIa 1eMOH-
CTPUPYIOT IWJIATalUI0 U AUCHYHKIUIO JIEBOTO XKeIyJ04-
ka (JDK) mo nmannaeiM sxokapmuorpaduu (IxoKI). Drto
CBSI3aHO C DJIEKTPUYECKONM M MEXaHHMUECKOW IKCLIEHTPH-
YECKOM aKTHBAlMel JKEeNyIOYKOB HAMPSMYyIO 4depe3 Jo-
MIOJIHUTEIIbHBIE MPEACEPIHO-KETYTOUKOBBIE COCIUHEHUS
(ITKC), B pe3yabrare KOTOPOH MPOUCXOAUT PAHHSS aK-
TUBaLUs 0a3albHBIX OTJEIIOB MEXIKEIYI0YKOBOI1 Iepero-
poaku (MXII) c oTHOCHTENTFHO CHHXPOHHOM aKTHBaLUeH
OCTaJbHOrO0 MHOKapaa. AHomanbHoe nBuxenne MXKII B
JIaHHBIX CUTyallUX HallOMUHAeT KapTUHY, BO3HUKAIOIIYIO
pu OJI0Kaze JIeBOM HOXKH ITyuka ['uca. CiegctBueM sTHx
porieccoB siBisieTcs: pazsutne runorpoduu MXKII, xoro-
past HaunHaeT (PYHKUMOHUPOBATh MOJO00HO aHEBPH3ME C
(dbopMHpOBaHHEM CErMEHTAapHOH IuckuHe3nu. [laHHbIE
HM3MEHEHHs MPUBOAAT K MATOJIOTHUYECKOMY PEeMOIEIUupo-
Banuo JK, ero nucdyHKUMM M Pa3BUTHIO JUCCHUHXPO-
Hudeckoit kapmuomuomnatun - JJCKMII (preexcitation
induced cardiomyopathy, PIC), umurupyrome nauona-
TUYECKYIO IUIaTallMOHHYI0 KapauoMuonatuio [1-3]. Kax
npasuio, hopmupoBanue JJCKMII Habirogaercs y namu-
€HTOB C HanboJee BIpaKeHHOHU mpesk3uTanueit Ha OKI n
MIPaBoi ceNnTaJbHON WM NpaBol OOKOBOW JIOKaIHM3aLUen
JIDKC, HO MOXKET acCOLMUPOBATHCS U C APYTUMU JIOKA-
nusanusmu JTDKC [1-7].

Baxxno monumarp, 4ro jgaHHas npodiema B 00Jb-
LIMHCTBE CJIy4aeB pas3pelIaeTcsl Mocie PaguovyacTOTHOM
abmanuu (PYA) JITKC u cBUICTENBCTBYET O HEMOCPE/-
CTBEHHOM POJIM IKCIIEHTPUUYECKOI aKTUBAI[MM MUOKap/a B
pasButun JJCKMII no aunaraumonnomy ¢enoruny. PUA
JIDKC npuBoauT K MEXaHUYECKOM U 3IEKTPUUECKO pe-
CHUHXPOHM3aLUK 1 HopMaiu3anuu Gyskunu JIK [1-8].

MATEPHAJ U METOJIbI
WCCJEJIOBAHUS

XapakTepuCcTHKA NallMEHTOB

B uccnenosanue ObLIO BKIFOUEHO 22 MAlMEHTa C
3aperucTpupoBaHHON mpesk3uTanueit no gaHHbeM DK,
conposoxatonieiicss npuznakamu JJCKMII (cHmxenn-
eM (pakuu BHIOpOCa, yBEIMYCHHEM OOBEMOB Kamep
cepAlla, W/HMIW CHUKCHHEM TI00ANbHONH MPOJOIHHOM
nedopmaruu JIXK) mo ganueiMm OxoKI. Bce manueHTH
HAaXOJMJIUCh HA 0OCJICIOBAHUH U JICUCHHUH B HAIIICM IICH-
Tpe ¢ 2013 mo 2023 r. CpenHuii BO3pacT Ha MOMEHT IIep-
BHYHOU rocrnutanu3anuu: 11 get [7;14] (nnanazon ot 9
MecsieB 1o 17 ner).

Kpurepun BriItoueHUs B HCCIIEIOBAHUE:!

3.|IE

3-7ner 7-11ner 11- 15 ner
Bo3pacTHble rpynnbi

—
o

Ko/sin4yecTBO MauueHToB, n
O = N W s W O N 0 O

1-3roma crapme 15 mer
Puc. 1. Pazoenenue nayuenmos no 603pacmuvim
Z2pynnam Ha MOMEHm NPO6eOeHUs BHYMPUCEPOEUHO20
INEKMPOPU3UON02ULECKO20 UCCTIE008AHUS U PAOUOUAC-
mMomHou adnayuu 0ONOIHUMENbHO20 RPEOCEPOHO-
HCETYOOUKOBO20 COCOUHEHUS.
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» Hammuue WPW-narrepna Ha OKI' (dpeHomeH mim cuH-
npom WPW), conpoBozkaatomierocs npusHakamu JJCKMIT
(cHWKeHnEeM (pakuuK BBHIOpOCa, YBEIMUECHHEM O0OBEMOB
KaMmep cepjla, W/WIN CHWKEHHEM Io0albHON TPOa0IIh-
Hoit nedopmarin JK) mo nanaeim OxoKT;
* OTCYTCTBHE 3aperHCTPUPOBAHHON HENpepBIBHO-PEII-
JMBHPYIOLIEH TaXUKap/AUH 1O JJAHHBIM XOJITEPOBCKOTO MO-
nuropuposanus (XM) OKI, koTopast Moria 061 ObITH IPH-
YHHOW KapIMOMHOIIATHH C IMIIATAllIOHHBIM ()EHOTHIIOM;
* OTCYTCTBHE J1a0OPaTOpPHBIX NMPH3HAKOB BOCHAJICHUS H
TIOBPEK/ICHHUST MHOKap/1a;
* OTCYTCTBHE OCTPBIX 3a00JeBaHMI M O0OOCTPEHHUSI XpO-
HUYECKUX OOJIe3HEH;
* OTCYTCTBHUE BPOXJICHHBIX TOPOKOB CEP/LIA.

[Mepen rocriuranuzanueii 7 maeHTOB HAOIIOAATINCH
B IPYTUX KIMHHUKAX C OCHOBHBIM AMArHO30M JIMJIaTallOH-
HOW KapAMOMHOIATHH U COIYTCTBYIOIINM JMarHo3oM ¢e-
Homed WPW. JlaHHble MallMEeHTHI MOTyYalli TEPAIuio, Co-
OTBETCTBYIOIYIO OCHOBHOMY 3a00JIEBaHHIO, COCTOSIIIYIO B
OOJIBIIMHCTBE CIy4aeB M3 MHIMOMTOpAa aHTMOTEH3WHIIPEe-
Bpamatoiero epmenra, Oera-aJpeHOOIOKaTOpa, Moue-
TOHHBIX U JIDyTUX TpenaparoB (AWTOKCHH, CIIUPOHOJAK-
TOH, KapiuoMeTadoIyecKas Teparnusi). Y Bcex NalueHToB
Teparnus He UMella 3HaYMMOT0 KIIMHUYECKOT0 d(deKTa.

Bcewm narpienTaM ObUT BBINOHEH PYTUHHBIN AMArHO-
CTUYECKHUI CKPUHUHT, BKIIIOYAIONINHA ONpeiesieHue MapKe-
poB BocnasieHust U nospexaeHus muokapaa (JIJI, KOK,
K®OK-MB, KOK-MB macca, tTponionus 1), KT ¢ orieHkoit

Knunuko-oemozpaguueckas xapakmepucmuxa nayuenmos

mpunbl QRS, XMDOKI, OxoKI' ¢ oueHkoil pa3mepos,
00BEMOB KaMep cep/lia U COKpaTuTeNbHoi ¢pyHkunu JIK
n Speckle-tracking 9xoKI' ¢ ouenkoil rmobansHO# npo-
nmonbHOM nedopmarun JIXK (GLS JIXK). Beem marpieHTam
OBUIO BBHIITOJHEHO BHYTPHUCEPIEYHOE AIEKTPO(YUIUOIOTH-
yeckoe uccaenosanue (BC DOUN) u PYA JITDKC. Cpen-
HHUH BO3pacT Ha MOMEHT NpOBeleHus omepanuu: 11 et
[8;14] (puc. 1). s oueHkn 3GPEKTUBHOCTH MPOBEAECH-
HOTO OIEPaTUBHOTIO BMEIIATENbCTBA M JUHAMHYECKOTO
KOHTpoJIs okazarenei Ha 3 nens nocie PUA JITDKC npo-
Beaennl DKI, XM DKT, OxoKI" u Speckle-tracking 9xoKT.

MeToasbl HccIe10BaHUST

B Kax/10M KIMHHYECKOM Cllydyae MaiueHTaM IpoBo-
JIMJICS IETAbHBIN aHaIIN3 3JIEKTPOKAPIUOrPaMMBI 110 3a-
nucu DKI' B 12 oTBeficHUAX HA CKOPOCTH 3amucu S50 Mm/c
1o OOHICNPUHATOMY HPOTOKONY. B KadyecTBe «HOPMBI»
nokasaresielt OKI' npuHUManuce 3HaueHUs, NMOJYyUYCHHBIE
B X0JIe OCHOBHBIX MUPOBBIX MOMYJISIIIUOHHBIX CKDHUHUHIOB
OKT' y nereit [9].

XMDOKT ¢ oueHkoi BapnabelbHOCTH PUTMA BBIITON-
HSUIOCH C MCIOJIB30BAHUEM CHCTEMBI CYTOUHOT'O MOHHTO-
pupoBanust KT Schiller 300 o oOmenpUHATOH METOIH-
Ke. AHaau3 pe3ylbTaToB NMPOBOJWICS B COOTBETCTBUU CO
CTaHJapTHBIM NpoToxosoM [10].

J1st oLieHKH BHYTPUCEPICYHON TeMOTMHAMUKH Y Jie-
Tel ¢ aputMusiMH BeinonHsuiack OXoKI' B M- u B-pexu-
Max u jpomuieporpadus. /s oleHKH BHYTpPHCEPACYHOU
TeMOINHAMUKH HCIIONIb30BAIUCH YIIBTPa3ByKOBBIE CHCTE-

mbl Affinity 70cv (Philips, Hunepnanmsr).

OO0111ee KOJUYECTBO MAI[UEHTOB, N

Myxkckoit o, n (%)

Kenckuit o, n (%)

Bospact nepBuuHoii roctimranmmzanyy, aet (Me [Q1; Q3])

Bospacr nposenerns PUA, net (Me [Q 1; Q3])

Macca tena Ha MmomeHT niposezieanst PUA, kr (Me [Q1; Q3])

Mauudecrupytomas npesxzutanusi, n (%)

Wutepmutupyromias npesksutanus, n (%)

CH I ®K NYHA, n (%)

CH II ®K NYHA, n (%)

bonesnu HepBHOII cuctemsl, n (%)

PaccrpoticTBa nUTaHMs ¥ HapyIIeHHe OOMeHa BemecTs, n (%)

Bbonesnn oprana 3penus, n (%)

Bonesnu onopHo-aBHUraTenbHOTO anmapara, n (%)

Bosnesnun JIOP-opranos, n (%)

DHaokpuHHbIe Oone3nu, n (%)

Bonesnu cucremsl kpoBu, n (%)

Bonesnn MmodenonoBoit cuctemsr, n (%)

Bornesnu opranos nummeBapenust, n (%)

AcumnToOMHBIE TAIUEHTHI, N (%)

[TarmenTsI ¢ *xanobamu Ha cepieOrneHns B anamHese, n (%)

[MammenTsr, moyuasmmme Tepanuto CH, n (%)

Tabnuya I Jng ysmepenns OCHOBHBIX pPasMepoB N
00BEMOB Kamep cep/ila, IoKas3areleil BHy-
TPUCEPACYHONH TeMOJUHAMHMKH HCIIOIb30-

22 BaJIM CTaHJAPTHBIE CIIOCOOBI M TO3UIHMU

12 (54,5) COIVIaCHO  PEKOMEHJauusIM AMepHKaH-

11 (45,5) ckoro obmiectBa sxokapauorpaduum [11].

11 [7;14] Kpome cranmapTHBIX n3MepeHnii 00beMOB

- Kamep, OLEHMBAJIM OTKIOHEHHE OOBEMOB

11 [8;14] npeicepaAnii 1 KOHEYHO-IHACTOINYECKOTO

42 [23; 60] oobema JDK OoT MHIMBHIyadbHO MPOTHO-

16 (72,7) 3UPOBAHHBIX AHTPOIOMETPHUECKUX HOPM,

6(27,3) BBLIPAXKEHHOE B NMPOLICHTAX. Tako#t mogxon
CBsI3aH C BO3PACTHOW M aHTPOIIOMETPHYEC-

200D KOH HEOJHOPOTHOCTHIO IAallMeHTOB, a TaK

209 JKE JUIS TUHAMHYECKOW OIEHKM IOoKa3are-

5(23.8) Jie 3xokapauorpaduu B CBSI3U C YBEIU-

3(14,3) YEeHHEM pa3MEepoB cepAlla MPU HU3MEHEHHN

3(14.3) BO3pacTa M aHTPOIIOMETPUUECKUX JIAaHHBIX.

: JlaHHbIe MMOKa3aTeNu ONpeeNsINCh aBTO-
29.5) MaTH4YEeCKH, B MPOrPAMMHOM HPUIIOKEHUN
2(9,5) «Child Heart» [12].

2(9,5) Bcem naunmeHTam Juis OLIGHKH Jie-
¢opmanmu creHok JIXK ObUIO BBITONHEHO
29,5
OxoKI' uccnenoBanue ¢ HUCHOIb30BAHU-
14.8) eM TexHosoruu «cien msatHay (Speckle-
1(4,8) tracking OxoKTI") u uamepenunem GLS JIXK,

15 (68%) CoIMacHoO pexoMeHaanusamM EBponeiickoro

7 (32%) oOmmecTBa KapauoyioroB, EBpomeiickoi

- accolManny CIENUaTUCTOB 110 METOAaM
7(32%) BU3yaJIM3allMU CEPACUHO-COCYIUCTON CH-

[Mpumeuanue: PYA - paguouacroras adnauus; CH - cepneunas negocra-

TouHOCTh; PK - pyHKIMOHAIBHBIH Kiacc.

crembl (EACVI) u AmepukaHnckoro o0-
niectBa dxokapauorpadhuu (ASE) [13].
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K mpenmymectBam Speckle-tracking OxoKI' orHocsT
BO3MOXXHOCTb ~ HEJIOIIICPOBCKOM, YroOJ-HE3aBUCUMOU
U OOBCKTHUBHOW KOJIMYCCTBCHHOW OIICHKH Je(POpMAaIUU
MHOKap/ia U CUCTOJIMYECKON U INaCTOIMUECKON (PyHKIINN
JDK, Gmaronapst ueMy BO3MOYKHA HE TOJIBKO BH3yallbHas,
HO W KOJIMYECTBEHHAsl OL[EHKa COKPAaTMMOCTH MHOKapa
JIXK [14, 15]. Cumxenue rnobanpHol aedopmarmu JIK
B niponoibHoM Hanpasienun (GLS JIXX), BeisiBieHHOE 1O
nmauaabeiM Speckle-tracking 9xoKT, obnamaer Gonee BbI-
COKOW YyBCTBHUTEJIBHOCTBIO B OTHOIICHHH AMCHYHKINU
JDK, yem ¢dpaxuus Beiopoca (OB) u mo3BossieT BBISIBUTH
«CyOKJIMHUYECKHE» HapyLIEHUS! KOHTPAKTHIBHOCTH MUO-
KapJia, KOTOPbIE HE MOTYT OBITh OOHAPYKEHBI 1O JaAHHBIM
cranfaptHoro nporokona IxoKI [2, 14, 16].

BuyTtpucepaeunoe 3nekTpoH3H0IOrHuecKkoe ucclie-
JoBanue 1 PUA mpoBOIMINCE € UCTIONB30BAaHUEM 3JIEKTPO-
¢usnonornueckux KomruiekcoB Jnkapt I (nekrpormyike,
Tomck, Poccust) 1 BARD (LabSystem™ PRO EP Recording
System, Bard Electrophysiology Division, United States).
BceMm meTssM BMEaTenbsCTBO MPOBOMIIIOCH Ha (hoHE cOasaH-
CHPOBAHHOW TOTAJIBHON BHYTPUBEHHON aHECTE3UH, KOTOpas
obecrieynBanack nocrosiHHo nHQy3ueit 1% npomnodona B
no3e 7-10 mr/kr/a u 0,005% denranmna 5-7 mxr/kr/4. [To me-
toxy CenbyHrepa ITyHKTUPOBAIIY NPABYIO OEAPEHHYIO BEHY,
npu JieBoctopoHHeM pacnonoxkennu JAITDKC nnorna nonon-
HUTENBHO TpeOOoBaach MyHKIMs OCAPEHHOW apTepru, Jajee
TIPOBOIWJIN JIMArHOCTUYECKUE M aOJIallMOHHBIE SJIEKTPOIbL.
IIpoBeneHne 1 ycTaHOBKA 31EKTPOIOB OCYILECT-
BISUTCh TI0A  (DIIOOPOCKOITMYECKHM KOHTPO-
neM. HaneceHue paano4acTOTHBIX aNIUTHKAIUi
OCYIIECTBIISUIA CO 3HAYEHUAMH TEeMIEpaTypsl U
morHoctH 60 °C u 40 W cootBercTBeHHO. He-
MOCPEACTBEHHBIM 3(QeKkToM abnanuy cuuTa-
JIM OTCYTCTBHME HMHIYLMPYEMOCTH TaXUKap/IuH,
aHTte- u perporpaanoro nposeaenus mno JIDKC
B TeueHue 30 MUHYT.

CraTucTuyecKuii anaiams

CrarucTuueckyto 00pabOTKy IOTy4eH-
HBIX JaHHBIX BBIIOJIHSUIM C TIOMOIIBIO ITPO-
rpammbl  STATISTICA 10. KauectBeHHBIE
JIaHHBIC TIPEJCTABICHBI B BHJIE a0CONIIOTHBIX H
OTHOCHTENBHBIX BennauH n (% ). KommuecTsen-
HbIE JIaHHBIC NTPEJICTABIICHBI B BU/I€ MEIUAHBI 1
UHTepKBapTanbHoro pasmaxa (Me [Q 25; 75]).
Paznuuns mMexxay AByMsI 3aBUCHMBIMH BBIOOD-
KaMU HM3MEpPEHMH KOJIMYECTBEHHOTO IpU3Ha-
Ka, pacCCUMTHIBAIINCH C IOMOIIbI0 T-KpuTepuii
Bunkokcona. Kpurtnueckuil ypoBeHb 3Hauu-
MOCTH TIPH IIPOBEPKE CTATUCTUIECKUX THUITOTE3
B JAHHOM UCCJICZIOBAHUH IIPHHUMAJICS PABHBIM
0,05 (p - ROCTUTHYTHIN YPOBEHb 3HAYUMOCTH).

HOJYYEHHBIE PE3YJIBbTATbI

ORIGINAL ARTICLES

TUM OTMe4Yanoch y 4 nereil. 13 Hux 3 pebeHKa ITOUIKOIb-
HOTO M MJIaJIIEr0 IKOJIBHOTOo Bo3pacTa (0T 6 1o 11 1er) u
1 pebeHok panHero Bo3pacra (2 roga 3 mec). 15 nanueHToB
ObUTM ACHMITOMHBIMH, 7 MAIMEHTOB TPEIbSBISIIN JKaJI0-
OBl Ha B30/l YYAIIEHHOTO CepALeOneH s Y CUMIITOM-
HBIX MAIUEHTOB MPUCTYIIBI TAXUKAPUHU BO3HUKAIH C MPO-
JIOJDKUTENIBHOCTBIO OT HECKOJIBKUX MUHYT J0 HECKOJIBKUX
4acoB U KPaTHOCTHIO OT 1 pa3a B Mecsn a0 1 pasa B rof.

IIpu anamuze OKI' pacmmmpenune xommiekca QRS
BCJIEJCTBHUE TPEdK3UTALUN UMENIo MecTo y 14 manuen-
T0B (63,6%). Cornacuo nanubiM DxoKI' y 5 manueHTOB
(22,7%) orMmeuanach auiaTanus M yBEJIMYCHUE OObBe-
ma JDK, y 9 manmentos (41%) Oblia CHMKEHA COKpaTH-
tenpHass ynkuus JK. Y Bcex manueHToB MMena MecTo
BHYTPIDKENIYOUKOBass AUCCUHXPOHHUS U CHUXKEHHUE IIO-
kazareneit GLS JDK cortacHo nannbiM Speckle-tracking
OxoKI'. JIBoe manueHTOB MOCTYIHJIU B HAIlle OTJCIICHHE
JUIsl HOBTOpHOTO IpoBeaeHus PUYA, nocie 6e3ycnenrHoro
BBIMOJIHEHUS 3TOH MPOLEAYPHI (a TaKKe KaTeTEPHOU KpHo-
JIECTPYKIMH) B IPYTUX KITMHHUKAX.

Kiaunnveckuii npumep

Iayuenmxa enepgvie nocmynuia 6 nauie omoenenue
6 so3pacme 9 mecayes, ¢ npusHaKami cepoeunoll Hedocma-
mounocmu (nogvluienHas NOMIUSOCMy 8 NoKoe u npu Qu-
3UYECKOU Ha2py3Ke, CHUJICeHUe annemuma) u 3Hauumensb-
HOIMU usMeHenuamu napamempos OxoKI': ounamayusa u
cpepupurayus JK (koneuno-ouacmonuueckuti oovem 35

A4C: -14.4 %
A2C: -14.7 %
A3C: -10.0 %

3.0 %

Peak
Peak

Peak
Peak

1c
Endo
Endo
Endo
Endo

Puc. 2. Oyenxa 2noo6anvhoii npoooIbHOU dedhopmayuu 1e6020

B Tabn. | mpencraBieHa KIMHUKO-
neMorpaduyeckas XapaKTepHUCTHKa —oOciie-
JIOBaHHBIX JleTedl. Y 2 aerel Nnpu NepBUYHOM
MIOCTYIUICHAH OTMEYajoCh CHIDKEHHE Tolle-
paHTHOCTH K (pru3muecKkoil Harpyske, ObICTpast
YTOMIISIEMOCTb, YTO OBIJIO PACIIEHEHO KakK IIpo-
siBIIeHUs cepaeuHoil HepocratouHoctu DK 1T
(NYHA). OrcraBanue B (pu3uuecKkoM pa3BH-

acenyoouka (GLS JIZK) ¢ nomowwio Speckle-tracking sxoxapouozpa-
uu: a - so3pacm 9 mecaues npu nocmynnenuu; 6 - uepes 2 2ooa
nocne npoyedypul avnayuu; uepes 2 2ooa 9 mecayes nocje npove-
dyput aonayuu. Ilpedcmasnena nonsapuas Kapma ¢ pecuoHaibHbIMU
3Hauenuamu oegpopmayuu u 3nauenuamu GLS JIK, paccuuman-
HbIM no 18 ceemenmam. 3nauumoe cuudicenue nPoOOIbLHOU dehop-
Mauuu 6 6a3anbHbIX, CPEOHUX Ce2ZMEHMAaX NepeoHenepezopooouHoll
oénacmu npu nepeuUYHOM ROCMYRIEHUU.
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M (274% om HOpMbL), KOHEUHO-OUACTOIUYECKUL UHOEKC
93,01 mn/m?) u npedcepout, cnusicenue @BJDK (B pescum)
00 34%. Yuumvieas nuskue noxazamenu uzU4ecKo2o pas-
BUMUSL HA MOMEHm 2ocnumanuzayuu (macca mena 7,9 xe),
s3ampyousiowue npogederue PHA, bvino npunsmo peutenue
0 NPOOONICEHUU MEOUKAMEHMO3HOU mepanuu (Kanmonpui,
Kapeeouno, CRUPOHONAKMOH) ¢ OaIbHeUMUM OUHAMUYEC-
KuM Habniodenuem 3a nayuenmkou. B eospacme 2 nem,
npu docmudicenuu geca 16 ke, nayuenmie ObLia YCHEUHO
nposedena PHYA JIIDKC. B pannem nocieonepayuoHHom
nepuooe Mvl HAOIOOANU MONLKO YACIUYHOE VIVHUleHUe
nokazameneu IxoKI (ymeHbuuenue Hympuicenyooukoso
ouccunxporuu ¢ 132 mc 0o 118 mc, nosviuernue @B (B pe-
areum) JDK ¢ 51% 00 56% u GLS JDK ¢ -16% 0o -19%), Ho
coxpansnacey ounamayusi u cgepugpuxayus norocmu JDK
u ysenuuenue npedcepouti. 3a nayueHmrou ObLio npooo-
JiceHo QuHamuyeckoe Haomooenue. Cnycms 2 2ooa nocie
npoeedenusi PYA (puc. 2) mol nabuodanu noiHyw Hopma-
auzayuio nokazameneti IxoKI: koneuno-ouacmonuueckuil
obvem 45 mn (106% om nopmwel, z score 0,4), Koneuro-
ouacmonudeckuil unoexc 49,85 mu/w?, npedcepoust ne yee-
auuenwvlt, @B (B pesicum) 65%, GLS JDK -26%, enympuoice-
JIYOOUKO80U OUCCUHXPOHUU Hem (82 mc).

VY 17 narmenToB (77,3%) npu nposenernn BC DOU
JIMaTHOCTUPOBaHA TOJNBKO MPABOCTOPOHHSSI JIOKATH3AIIUS
JIDKC, y ABYX MAaIlMEHTOB OJHOBPEMEHHO (D)YHKITMOHHPOBA-
1 ipaBoctoponHee u yieBoctopornee JITKC (9,1%) u emé
B 3 cimy4asix (13,6%) ATDKC uMeno TombKo JICBOCTOPOHHIOKO
JoKam3auio. Dnekrpodusnonoruyeckas 1 IxoKI[™ xapax-
TEPHUCTHKA TAIUEHTOB MPEICTABNICHA B Ta0M. 2.

dnexmpogpuzuonozuueckas u Ixokapouozpaguueckan

XapakmepucmuKka nayueHmos 00 npoeeodeHus npouedypovl adaayuu

Tabnuuya 2.

Bcem manmenTtam Obuta ycnemrHo BeimonHeHa PUA
JIDKC. Tlokazarensmu 3()()EKTHBHOCTH HPOBEACHHOTO
OIIEPaTUBHOTO JIUEHHUs OBUIH OTCYTCTBHE PELIU/INBA TaXH-
KapH1 PY KOHTPOJIBEHON CTUMYIISILIUN U OTCYTCTBUE TIPH-
3HAKOB IpeAB030YkaeHus KexyaoukoB Ha DKI. B panHem
MOCJIEONEPAIIOHHOM MIEPUOE OCIOKHEHHH, CBI3aHHBIX C
npouenypoir PUA, He ormeuanocs. [locie PUA ormeua-
Jlach 3aKOHOMEpHAasi HOpMaJM3alys MIMPUHBI KOMIUIEKCa
QRS (p=0,0002). dns1 omleHKH 0OpaTHOTO PEMOJIEIAPOBa-
Hus JDK BceM nmaruentam BeinonHeHa OXxoKI™ Ha 3 cyTku
nociie PYA (ta0m. 3). Y manueHToB ¢ UCXOIHO CHIXKCHHOM
OBJIX oTrmeuanocs ee MOBBILIEHUE, Y MTAIEHTOB C UCXO-
HOM nmunararueil u ysenuuennem oobema JDK ormeuanack
HOpPMaJIM3allMsl TaHHBIX TOKa3areliei, OHaKo JaHHas -
HaMyKa He OblIa CTaTUCTUYECKH 3HAYMMOW B PaHHEM I10-
CJIeOTIepallMOHHOM iepHofie. B pesynbrate KOHTPOIBLHOTO
o0crieoBaHMsT Mbl HAOIIOAAIM TOJHYI0 HOPMAJIM3AIHIO
MPONOJIBbHON Aedopmaru 1o maHHbIM Speckle-tracking
OxoKTI'y 13 manmenrtos (59%), yiyumieHre JaHHOTO TTOKa-
3arens y 7 nmamuentos (31,8%) (puc. 3). Cpennuit mokasa-
Telb pononbHoi nedopmarnun 1o PYA cocraBmn -17,25
[-16,4; -19], nocne PUA - -21,5 [-19; -24] (p=0,0001).

OBCYXIEHHUE IMMOJTYYEHHBIX
PE3YJIBTATOB

Takum o0Opa3oMm, Halle HCCIeJOBaHHE IEMOHCTpPHU-
pYeT, 9TO MPEHMYIIECTBEHHO Yy MAlMEHTOB C IPAaBOCTO-
porneit nokammzanueit JJIDKC moxer nmpoucxoauts dop-
MHpPOBaHHE CETMEHTapHOW IHUCCHHXPOHHU C pPa3BUTHEM
munatanuy 1 qucyakmun JOK. TpucyrcTBre iaeBocTo-
pounux nokammsanuit ATTKC, compoBoxnaro-
mmxes JCKMII y Hammx MarueHToB TakK XkKe
COITIACYeTCs C TUTEePATYPHBIMH JaHHBIMU [2].

B nwmTeparype oIcaHBI CITy4ad HCIONb-

IIponomxurensHocts QRS, mc (Me [Q1; Q3]) 100 [100;120] 30BaHMsI MEIMKAMEHTO3HOH PECHHXPOHHM3UPY-
Tpasoctopontue JIDKC, n (%) 19 (79,2%) fomeil  Tepanuu  (aMHOmapoH, (rIeKamHAMU,
5 npornadeHon) mpu cuaApoMe WPW, kak ansrep-

nepeaHss Jokanu3anus, n (%) 1 (4,2%) .
HATUBHOTO CII0co0a BBEICHHS MaJICHBKHX JIeTeH,

nepeiHecenTaibHas JoKanusaums, n (%) 9 (37,5%) [I0Ka NAlUEHT HE JOCTUTHET ONTUMAJIBHBIX I10-
nepeiHeO0KoBast JTokanu3anus, n (%) 1 (4,2%) Kazaresnel (pU3MIecKoro pasBUTHS IS IPOBE/IE-
GokoBast JTokamu3ams, n (%) 3 (12,5%) g PYA. OpHako, MEIMIKaMEHTO3HAs TePamms,
3aJiHecenTanbHas JoKau3anus, n (%) 5(20,8%) He moxer yerpankms AIDKC u B gamerefitiem
TAKUM TIAlIMEHTaM HEOOXOOMMO MPOBEICHUE

JleBocropornne ATTKC, n (%) 5 (20,8%) a6naunu IDKC [17-21]. B 2014 romy Gbut omm-
niepeHsist JTokanu3anus, n (%) 1 (4,2%) CaH Clly4ail ycrnemHoro nposeeHnst PUYA y de-
GokoBast JIoKamu3anus, n (%) 3 (12,5%) TBIPEXMECAIHOIO IAlIMEHTA C CUHApOoMOM WPW,
SaHecenTaNbHAR nokamsamA. n (%) T (4.2%) Y KOTOPOTO OTCYTCTBOBAIH NAPOKCHMBI HAIIKE-
JyIOYKOBOW TaxHKapIHW, HO TOCIE POXKICHUS

KJO JIX, mx (Me [Q1; Q3]) 79 [50; 88] OTMevasoch GBICTPOE MPOrPECCHPOBAHHE JIEBO-
KO JIX, %* (Me [Q1; Q3]) 115,5 [103; 124] JKETyAOIKOBON TUCQYHKIMHN U Pa3BUTHE CEPIC-
KﬂI/I IDK, MJ'I/M2 (Me [Ql, Q3]) 57’2 [52’ 61’39] HOI HEIOCTAaTOYHOCTH, a TEpAIrs aMuOaIapOHOM

®B JTK, % (Me [Q1; Q3]) 62 [52: 64] HE OKa3ajia TOJIOKUTENBHOTO A dexra [22].

- [TpranHHO-CIIEICTBEHHAsT CBSA3b MEXKIY

GLS JIK, % (Me [Q1; Q3]) -17,25[-16,4; -19] | dynkunonnposarmem JIDKC u passutiem

IIpumeuanue 3aecy u ganee: AIDKC - nononHuTenbHOE MpeacepaHo-
skenynoukoBoe coenunenue; KJIO JDK - koHeuHbll [uacTonnyecKuii
00BEM JIEBOTO JKEITYJI04Ka; * - MPOLIEHTHOE BBIPAKEHUE TTapaMeTpa OT
WHAUBUYaNbHON nporHo3upyemoit Hopmsel; KM JDK - xoneunonua-
CTOJIMYECKHIA UHIEKC JieBoro xenynouka; @B JIXK - dpaxiust BeiOpoca
neBoro xenynouka o Cummncony; GLS JIXK - mobanbhast nedopmariys

JICBOI'O KCIIYA04YKa.

JCKMII, accommmmupoBaHHON C TIPEIK3UTAINEH,
KapIMOMHOIIATUH OTHOCHUTEIEHO HOBasl TeMa,
KOTOpasi TIPONOJDKACT Pa3BUBAThCA B HACTOS-
miee BpeMs. Tak k 2013 roxy OBIIO HAKOIIICHO
TONBKO 48 onmcaHuii MOJOOHBIX KIMHHYECKAX
ciydaeB [3]. Hexotopreie aBTOPHI ITyONMHKAITHIA
MOAYEPKUBAIOT, YTO TOYHBIX TAHHBIX O PacIIpo-
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crpaneHHoctd JICKMII npu cunnpome WPW Her, Tak kak
YyacTH MAaIMEeHTOB BbINOJIHeHa ycnemHas PYA, vacto eme
JIO pa3BUTUS AUCCUHXPOHUH, APyras 4acTh NAllUCHTOB Ha-
OiroaeTcs ¢ AMarHo30M JTUIIaTallMOHHON KapAMOMUOTIATHH
[2-4, 23]. Tak mo manHbM F.J.Zimmerman ¢ coaBt. y 17%
MAIUEHTOB, HaXOMAIIUXCS B JIUCTE OXHJAHUSA Ha TpaHC-
IUTAaHTALUIO CepAlla C AUAarHO30M JMJIATAl[IOHHOW KapIuo-
MHOIIATUH, TPH JIETAILHOM OOCJIEJIO0BaHUU BBIIBISACTCS
apuUTMOTeHHast KapauoMuonarus [24].

B OonpmmuacTBe cimydace JICKMII passuBactcs y
ACHMIITOMHBIX MAIUEHTOB, TO €CTh MPU OTCYTCTBUM MAPOK-
CH3MOB HaJPKETyA0UKOBON TaxUKapIuU. OTH JJaHHbBIE COIVIa-
CyeTCsl C pe3yabTaTaMy Halllero UCCIeA0BaHus, e y 68% na-
LMEHTOB B aHaMHe3e U 1o AaHHeIM XMOKI oTcyTcTBOBaMM
MIapOKCH3MBI TaxXuKap/aAud. MHorma OpIcTpoe nporpeccpoBa-
HHE BEHTPUKYJISIPHOW TUC(HYHKIMH PA3BUBACTCS y MaJlCHb-
KHX MAIMCHTOB Cpasy mociie poxaeHus [3, 7]. B myOnukarmu
2022 ropa nmpoaHaIU3upoBaHo 122 KIMHUYECKUX cilydas Ma-
LUEHTOB ¢ npesk3uranuei u npusHakamu JJCKMII. ABTopst
OTMEUAIOT, YTO PA3BUTHE ACCOLIMUPOBAHHON C MPEIK3UTALIU-
el KapZIMOMHUOMATHH Yallle HaOIIoIaIoch y IeTei, 0COOCHHO
TPYJHOTO U paHHEro Bo3pacTta [1].

Ba)kHo moHMMaTk, 4TO JaHHAs TPoOIeMa B OOJIBIINH-
cTBe ciydaeB paspemaercs nociae PUA JIDKC u cBune-
TEJBCTBYET O HEMOCPEACTBEHHON PO IKCIIEHTPUUYECKOM
akTuBanuu Muokapja B pazsutuu JJCKMII no nunaranu-
oHHOMY (heHOTHITY. BoccTaHOBNIEHNE cepieuHON QYHKIIMN
nocne PYA JIITKC npoucxoaut
B pa3UYHbBIC CPOKU: OT HECKOJIb-
KUX JTHEH, N0 HECKOJIbKUX JIET
[1, 3, 25]. Ilo naHHBIM JUTEpa-

ORIGINAL ARTICLES

CTPUPYIOIINE YITy4llIeHHe BEHTPUKYJISPHON (DYHKIMH T10-
cie PYA y nanuentoB ¢ acumntoMubiM WPW u auccun-
XpOHHEH, CIIOCOOCTBOBAIIM IEpECMOTpY ToKa3aHuit kK PHA
n tpancopmanuu Kmnacca I1IB B IIA [32], B ToMm yncie y
JieTelt ¢ Maccoit Tena MeHee 15 k.

B pesynbrate KOHTpPOJIBHOTO OOCJEIOBaHUS B paH-
HEM II0CJICONEePaMOHHOM TIepHOJe Mbl HaOMOqamy 3Ha-
YUMOE YAYYIICHHE TT00ATBHOM MPOIOIBHOM AehopMaIiu
JDK mo nmanneim Speckle-tracking OxoKI, Ho HenomnHyio
HOpMamu3aiu odobeMa u gpakiuu Beiopoca JIK. Onna-
KO Hallle HCCIIeIOBaHHE UMEET OTpaHHuCeHUE, CBI3aHHOE C
OTCYTCTBUEM PE3YJIBTaTOB MPOCIEKTUBHOIO HAOIIOACHUSL.

3AKJTIOYEHHUE

OOparHOe pEMOIENMPOBaHUE W BOCCTAHOBJICHUS
¢ynxomn JDK moce PYA JITDKC cBuaerenscTByeT 0 npH-
YMHHO-CIICACTBEHHOW cBs3n (yHkimonuposanus IITDKC
¢ pazsutrieM JICKMII. Bcem marnpieHTaM ¢ CHMIITOMHBIM
U acCUMOTOMHBIM cuHApoMOM WPW tpelyercs meraib-
Hoe oOciemoBaHme C wmcmonb3oBaHmeM Speckle-tracking
OxoKI' U1 MCKITIOueHNs «CyOKIMHUYECKUX» HapyIIeHHH
KOHTPAaKTHJIBHOCTH MHOKap/ia, KOTOPbIE HE MOTYT OBITh 00-
Hapy)KeHBI TOCPEACTBOM CTaHIAPTHOTO MpoToKoma IX0oKT.
CortacHO TaHHBIM JIMTEPATYPHI M HAILIEMY OIIBITY IAIlHEH-
tam ¢ npu3Hakamu JJCKMII, acconumpoBaHHOI! ¢ Ipesk3u-
tarmeit, mokazana PUA JITDDKC me3aBucuMo OT Bo3pacta U
HaJIMYHsl CHMIITOMOB B BHJIE TAPOKCHU3MOB TaXUKap/IUH.

Tabnuua 3.

Junamuxa 31eKmpoKkapouozpapuyeckux u xXokapouozpaguieckux OaHHsIX 00 u
nocie npoueoypul adnayuu

TYPbI OITUCAHBI ClTy4dau, KOrjia Ha

BoccraHoBnenne ¢yHkun JDK

norpedoBanock Oonee 3 yer. K
(akTOopaM, KOTOpBIC KOPPEIH-

PYIOT CO BPEMEHEM M CTETICHBIO

BoccraHoBneHus: ¢yHkun JK

nocie PYA, OTHOCAT CTeEleHb
ucxonHoit aucoynkumn JDK, a

TTokazarenn o PUA nocie PUA p

QRS, mc (Me [Q1; Q3]) 100 [100;120] 70 [60;100] <0,001
KO JDK, mx (Me [Q1; Q3]) 115,5[103; 124] 112 [101; 131] 0,073
KW JDK, m/m* (Me [Q1;Q3]) | 57,2 [52;61,39] | 55,3[51,1;60,7] | 0,064
OB JIK, % (Me [Q1; Q3]) 62 [52; 64] 60 [S51; 64] 0,426
GLS JIX, % (Me [Q1; Q3]) -17,25 [-16,4; -19] | -21,5[-19; -24] | <0,001

TaKXKe BO3pACT ManyeHra (crap-
me 6 jner). COOTBETCTBEHHO Yy

[Mpumeuanue: PUA - pamuovactoTHas abiamus

JeTeil crapie 6 JeT UMEIOIINX 0
TSOKEITYI0 CEPICUYHYI0 HEI0CTa-
TOYHOCTb, MHOTJA MPOMCXOIUT <
TOJIBKO YaCTHYHOE BOCCTAHOB-
nenue Gyukimu JK nocne npo- - -10
Benenus PUA [1, 7]. o
Ceiluac B MEIUIIMHCKOM E; 415
coobliecTBe HET CAMHCTBA B 4
OTHOIICHWH BHIOOpA IICUCHHS = 20
MEXIy MEIMKAMEHTO3HON Te-
panueii ¥ KareTepHbIMH abia-
LUAMH, 0COOEHHO 3TO Kacaercs 2
BO3PACTHOM KaTEropuu J€TeH J10
5 met [26-31]. Jlo macTosmero =0 2[4 6] 78] [ro[u2]13]]15]16]17[18]19]20]21]22
BPCMCHH B OTCYCCTBCHHOW NC- (W0 PUA  [-17]-16]-18[-19]-14-16|-17|-19|-15[-17-16]-20|-20|-18|-19|-16]-19|-18]-25|-17-17]-18
AMATPUICCKON  KapHOIIOTHIeC- mTJocne PYA [-20/-22(-23|-26(-27|-26|-22|-24/|-21/-19|-19|-22|-23|-21|-20|-16|-26|-17|-25|-19|-18|-21

KON TpaKkTHKe aCUMITOMHBIN
cuaapom WPW He paccmarpu-
BaJICsi Kak IokazaHue k PUA.
OpnHako, COOOIIEHHS, JEMOH-

Puc. 3. /lunamuxa 3nauenuil 2n00a1vHol RPOOOIbHOU dehopmayuu 16020
Jcentyoouka no oannvim Speckle-tracking sxoxapouozpaguu y nayuenmos 0o u
nocne nposedenus npoyedypsl aonayuu.
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SOOEKTUBHOCTb MOAVJISILIMU CEPIEYUHON COKPATUMOCTU: PE3YJIBTATBI IBY XJIETHET'O
HABJIIOJJEHU A
E.M.Pumckasa, M.M.BeasieBa, H.A.Muponosa, C.B./lo6poBosbckas, I.C.Tapacosckuii,
X.®.Caxamu, B.I.Kukres, C.I1.Toaunnin
DI'bY «HMHIL] kapouonozuu um. axkao. E.H.9azoean M3 PD, Poccus, Mockea, yruya Axademuxa Yazosa, 15a.

Heab. OneHuts noxasareny BbDKUBAHUS M AMHAMUKY KIMHUKO-UHCTPYMEHTAJIBHBIX MPOSBICHUN XPOHUYECKOM
cepaeuHoit HegocrarouHocTH (XCH), ocinokHenHo# ¢pubprmsiuneit npencepauii (PI1), Ha Gpone Moaynsiumu cepiedaHo
cokparumoctu (MCC).

Marepuan u MeToabI HCcJIenoBaHms. BxitoueHo 54 naruenta, (40 Myx4uH, MenaHa Bo3pacra 59,7 [56,6; 63,9]
net) ¢ npusHakamu XCH I (n=27, 50%) u III (n=27, 50%) dyHKmoHansHOTO Kiacca o NYHA, 3HaYnTeIbHBIM CHU-
eHnueM (pakuuu BeiOpoca JieBoro skenynouka (OB JK =30 [24,7; 35,5]%), pacmmpenuem nonoctu JIXK u mapokcus-
MasbHO# (n=27, 50%) nnu nocrostHHOM (n=27, 50%) dopmoii ®II. Becem naunenram ObUI0 MMIUIAHTUPOBAHO yCTPOM-
ctBo st MCC. JluHaMuKa KIMHUKO-MHCTPYMEHTAJIbHBIX MOoKa3aTesiell olleHnBaiack yepes 2, 6, 12, 24 mecsies nocie
nmmantaunu MCC. PeanbHble napamerpsl BeDkuBaHHs 007abHBIX ¢ MCC OBbUIHM COMOCTABIICHBI C ITPOTHO3UPYEMBIMH,
PACCYMTAHHBIMU C OMOIIBIO CUITIICKON MOJIENIN CepAeUHOM HeloCcTaToOuHOCTH U 1ikansl pucka MAGGIC.

Pesyabsrarsl. Y 14 (28%) nauuentos Ha (hone MCC oTMEUEHO 3HAYUTEIILHOE YIyUIICHNE KIMHUYECKHX, 9XOKapano-
rpaduyeckux nokasarencii (yenuuenne @B JDK nHa 15 [11; 20]%, cHmKEHHE KOHEYHO-CHCTONNYECKOro oobema JDK Ha
68,5 [37,5;104,5] mi u koHeuHO-AMactoiamdeckoro oobema JIK na 44 [30,100] mut), qucTaHIMU XOABOBI IPU TecTe 6-
MHUHYTHOMH X0/1b0bI ¥ BbIpaskeHHOe cHIbKeHHe ypoBHs N T-proBNP. ExqnHcTBeHHBIM (DaKTOpOM, 3HAYUMBIM TSI JIOCTHKEHHS
yiyutienust Ha pone MCC, okaszanace Heuiemudeckast sruosoruss XCH (y*=4,54, p=0,034). 3a Bpemst HaOJIIOICHUS yMED
21 (42%) GonbHOM. PeanpHast yacTora cily4aeB CMEpTH OT JIIOOBIX MpuuuH y nanuenToB ¢ MCC K KOHILy IepBOro roja
HaOmoneHus coctaBuiia 16%, nByxroanuHas - 40% 1 okasanach JOCTOBEPHO BBIIIE, UM ITPOTHO3UPYEMasi COINIACHO CHITII-
ckoii mozenu (¥*=10,93, p=0,001). Ipu orieHke nmapameTpoB BeuKHBaHUS coriacHo mkaie MAGGIC nporao3upyemsiii 1
peabHBIIl PUCK CMEPTH B TOUKe 12 MecsiIeB HAOMIONCHHS OKa3aInuch conoctaBuMbiM (}*=2,24, p=0,134).

3akurouenne. [Ipumenenne MCC y yactu 60sbHBIX, TpenmyinecTBeHHo ¢ XCH HenmeMndeckoit STHoI0ruu, Mo-
JKeT MPUBOJUTH K YIyUIICHUIO BCEX KIMHUKO-MHCTPYMEHTANBHBIX MOoKa3arenei. B To xe Bpems, Bnusaue MCC Ha npo-
rao3 nanuentoB ¢ XCH cpean Bcex ManyueHToB OTCYTCTBYET, YTO MO3BOJISIET IPEATIOIOKUTH HEOOX0ANMOCTD IIPOBEICHHS
JIOTIOJIHUTENBHBIX UCCIIEA0BAHUM C YBEIMUCHNEM KOJIMYECTBA HAOIIOACHUSL.
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THE EFFECTIVENESS OF CARDIAC CONTRACTILITY MODULATION: RESULTS OF TWO-YEAR
FOLLOW-UP
E.M.Rimskaya, M.M.Belyaeva, N.A.Mironova, S.V.Dobrovolskaya, G.S.Tarasovskiy,
H.F.Salami, V.G.Kiktev, S.P.Golitsyn
FSBI “Chazov NMRC of Cardiology*“ of the MH RF, Russia, Moscow, 15a Academician Chazov str.

Aim. To evaluate the survival and dynamics of clinical and instrumental data in patients with chronic heart failure
(CHF), atrial fibrillation (AF) and cardiac contractility modulation (CCM).

Methods. There were included 54 patients (40 men, median age 59.7 [56.6; 63.9] years) with signs of CHF II (n=27,
50%) functional class and III (n=27, 50%) NYHA functional class, significantly decreased left ventricular ejection frac-
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tion (LVEF=30 [24,7; 35,5]%), LV dilatation and paroxysmal (n=27, 50%) or permanent (n=27, 50%) AF. In all patients,
devices for CCM were implanted. The dynamics of clinical and instrumental parameters were assessed in 2, 6, 12 and 24
months after implantation. The actual survival patients with CCM was compared with the predicted survival calculated
using the Seattle model of heart failure and MAGGIC risk score.

Results. In 14 (28%) of patients CCM resulted in significantly increased clinical, echocardiographic parameters
(increase in LVEF by 15 [11; 20]%, decrease in end-systolic volume by 68,5[37.5;104.5] ml and end-diastolic volume by
44 [30,100] mi), increase in walking distance during 6-minute walking test and decrease of NT-proBNP. The only factor
significant for maximal response was non-ischemic etiology of CHF (y*=4.54, p=0.034). During 2 years 21 (42%) patients
died. The all-cause mortality in patients with CCM to the first year of observation was 16%, two-year all-cause mortal-
ity - 40%. These figures turned out to be significantly higher than predicted according to the Seattle model (¥*=10.93,
p=0.001). The predicted and actual risk of death at 12-month follow-up turned out to be comparable when assessing
survival parameters according to the MAGGIC scale. (y>=2.24, p=0.134).

Conclusion. CCM therapy in some patients with CHF of non-ischemic etiology can lead to an improvement of all
clinical and instrumental characteristics. At the same time, there is no effect of CCM on the prognosis of patients with
CHF. This fact may suggest the need of additional studies with increased number of cases.

Key words: cardiac contractility modulation; chronic heart failure; left ventricle ejection fraction; atrial fibrillation;
survival
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HecMmoTpst Ha o4yeBHAHBINA MpOTrpecc Kak MeIHuKa-
MEHTO3HBIX, TaK M HEMEJMKaMEHTO3HBIX METOJOB Jie-
YEHUS C XPOHMUYECKOH CepJedyHON HeJO0CTAaTOYHOCTH
(XCH) y uactu OOJBHBIX CO CHW)KCHHOU (pakuuen
BbIOpoca sieBoro xkenynouka (OB JIXK) mo-npexunemy
coxpansitorcss cumitomsl [1]. CortacHo omyOIHKOBaH-
HBIM UCTOYHHMKAM, CMEPTHOCTH cpenu OosbHbIX ¢ XCH
B TeueHue 1 roma cocramiseTr 7,2%, a yacToTa rOCIH-
tanuzauuit 3a 1 rox - 31,9% [2]. Haxe npu UCHonb30-
BAHUU BCETO CIEKTpa TEPANEBTUUECKUX BO3MOXKHOCTEH,
OCTaeTCs KaTeropusi OOJMbHBIX, KIMHUYCCKAs CUTYaIUs
KOTOPBIX HE YKJIAJ[bIBAETCS B COBPEMEHHbIE CTaHIAPThI
JIEYEHUS CepACUHON HEJOCTaTOYHOCTH C MOMOIIBIO UM-
IJTAHTUPYEMBIX YCTPOUCTB. B wacTHOCTH, 32 nipeaenaMu
MOKa3aHUH K XOpOIIO 3apeKOMEHJIoBaBIlel ceds cep-
neyHoit pecunxponusupyronieit repanuu (CPT) octaer-
Csl MHOTOYMCJIEHHAsI KOTOPTa MaIlUeHTOB C JUITUTEIbHO-
cThio KomIuiekca QRS Ha anexkrpokapauorpamme (OKI)
menee 130 mc [3]. Kpome Toro, y TpeTu ManuMeHToB ¢
CPT, npoBoMMOI IO aKTyaJbHBIM IOKa3aHUIM, COXpa-
Hstorest cuMntoMbl XCH # OoTCyTCTBYeT MOBBIIIECHUE
®B JIK [4]. [Touck HHBIX CIOCOOOB JICYCHUS ITHX Ka-
TEeropuii OOJIBHBIX SBHJICS OCHOBOW pa3pabOTKH HOBOTO
Moaxo/a K uHBa3uBHOMY JeueHuto XCH.

B 2000 romy BriepBbie OBLTH WHUIIUHPOBAHBI KIIU-
HUYECKUE HCCIEAOBAHUS C MPUMEHEHWEM MMIUIAHTH-
PYEMBIX YCTPOWCTB JJII MOAYJISIIIUU CEPACYHON COKpa-
tumoctu (MCC). B ocHOBYy HOBOM METOIUKH JIETIIU

9KCTIEPUMEHTAIbHBIE PadOThl, IPOAEMOHCTPHPOBABIINE
YCUJIGHHE COKPATUTEIbHBIX CBONCTB KapAHOMHOLIUTOB
Ha (OHE BBICOKOAMILIUTYAHOTO JBYX(Aa3HOTO 3JIEKTpH-
YECKOr0 MMITYJIbCa BBICOKOTO HANpsKEHUs, HaHECEH-
HOTrO B aOCOMNIOTHBIN pedpakrepHblii nepuoa. Yepes 30
Mc oT Hauajna kommiiekca QRS na OKI, anexrpuueckuii
UMITYJIbC, HAHECEHHBIH B 3Ty a3y cepaeyHOro HuKia He
CrocoOeH BbI3BAaTh AEKTPUUYECKYIO aKTHBALUIO MUOKap-
Jla JKEIyA0YKOB, IIPHU 3TOM OBIJIO OOHApPYXKEHO yBelIHYe-
HUE aMIUTUTY/bl TOCIEAYIOIEro COKpalleHus MUoKapaa
U yKOpOUYEeHHE MOTeHInana aeicTBus. Bee atn adhdexTs
MOJIHOCTBIO MCUE3JIU TOCJe MPEKPAIICHUs CTUMYISIIINU
[5, 6]. Heckonbko KIMHUYECKHX, B TOM YHCIE PaH]IO-
MU3UpoBaHHBIX Hccaenoanuii (PKM) BeisBuam moso-
xutenbHoe BiausHue MCC Ha QyHKIMOHANBHBIN Kiacc
(®K) XCH, TonepanTHOCTh OOJBHBIX K (PU3NUECKOH Ha-
rpy3Ke, a Tak)Ke Ha IIMKOBOE MOTPEOICHHUIO KHCIOPOaa U
kadyecTBO ku3HU y nanueHToB ¢ @B JIK 25-45% u ot-
CYTCTBHMEM y HUX PAacCUIMPEHHBIX KomiuiekcoB QRS [7-9].
Opnaxo, nanusle o BnusHud MCC Ha nokas3arenay BbIKH-
BaHus nauueHTos ¢ XCH no pe3ynsraTam MpoBeJeHHBIX
HCCIIEIOBAHUH SBIISIOTCS NIPOTUBOPEUNBBIMH.

W3 nposenennsix PKU Tonsko B uccienoBaHue
FIX-HF-5C 0bU10 mMOKa3aHO JOCTOBEPHOC CHHKCHHE
KOMOWHHMPOBAaHHON TOYKH (KapAHOBAaCKYJIsIpHAsE CMEPT-
HOCTh WiH rocrnutanu3anus us-3a XCH), mpu stom
JIlaHHas TOUKa Obljla TOMCKOBOM M YMCIO0 COOBITHI OBLIO
HeOompiuM [9]. TTo maHHBIM MeTa-aHAINU30B, BKIIOYHB-
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mux Bce PKU, nocrosepuoe Bnusnue MCC Ha cMmepT-
HOCTb OT Bcex NMpuuuH orcyrcTBoBajna [10-11]. Kpome
TOro, BECbMa OIPaHUYCHHOI sBIsETCS MHPOpPMALUs O
BO3MOXXHOCTSIX Hcnoip3oBanus MCC y manueHToB ¢
¢ubpmwmsuuen npencepauii (OII), yacto ocaoxkHs;IO-
mer reuenne XCH.

15

Lenbio wccnenoBaHus SIBUIOCH COOCTBEHHOE H3-
yYeHHE TIOKa3arejeidl BBDKMBAHUS W JIMHAMHUKH KIIH-
HUKO-MHCTPYMEHTAIBHBIX TIPOSIBICHUH XPOHUYECKOU
CepJIeYHOIl HEeIO0CTaTOYHOCTH, OCIOXHEHHOUN (uOpmII-
JAUUeH npeacepauid, Ha (HOHE MOIYISALUUA CEPACUHON
COKPaTHUMOCTH.

Taénuuya 1. MATEPHUAJ U METOAbI
Hcxoonvie xapakmepucmuKu 6Ka104eHHbIX 6 UCc1e008anue HNCCIEJOBAHUA
nayuenmog
[IpocrekTHBHOE OTHOIEHTPOBOE HCCIEIO-
TTokasaresb 3HaueHue BaHHWE OBLIO BBIIOJIHEHO B pamkax KIIMHUYECKOUN
Bospacr, jiet 59,7 [56,6; 63,9] anpobaru  «Momymsanus cep/:[eqH(lﬁ coxpam:
MOCTH y TAIIMEHTOB C XPOHHYECKOH CepIeYHOI
Mysxcmtb, n (%) 40 74.1) HCI[OCTa}’/FO‘IHOCTLIO Ha (I)IZ)He paSJII/I‘IHLIE hopm
Hasuocts anamHesa XCH, mec 48 [16; 81] GUOPMILITANNN TIPENCepauit», YTBEPKACHHOH Mu-
Hewnmemmaeckas stnonorus XCH, n (%) 39 (72) HUCTEPCTBOM 3apaBooxpaHeHus PD wmaoexc KA
Vmemnueckas stronorns XCH, n (%) 15 (28) 2018-9-18. IIpoBeneHne KIMHUYECKOH arpoOarnu
Tapoxcmsansias hopya OIL 1 (%) 27 (50) OBLTO 0TOOPEHO HE3aBUCHUMBIM STHUECKUM KoMHTe-
ToM MuHHCTEepCTBa 3apaBooxpaneHus Poccuiickoit
ITocrosunas Gpopma ®I1, n (%) 27 (50) ODeneparun 15 mast 2018 1., mpoTtokon Ne4.
Bompasre ¢ CPT-I, n (%)* 6(11,1) Kpurepusimu BKIIFOUEHUS! TALIMEHTOB B M CCIIE-
Wmmnanramus UK, n (%)** 17 (31,5) noBanue sBisuIHCh: 1) Hammune XCH II-1IT ®K mo
1L &K XCH. n (%) 27 (50) NYHA, ¢ ymrensHOCTRIO KoMiTiekca QRS<130 mc
(xpome marenToB, He orBeTuBIIMX Ha CPT) mpu
1II ©K XCH, n (%) 27 (50) Bermunae ®OBJDK mo maHHBIM 3XOKapmuorpaduu
VYposens NT-pro-BNP, nkr/mn 2493 [1210; 4489] | (©OxoKTI') 20-40%; 2) Bo3pacT mamueHToB 18 ner u
TIIIX, MeTpoB 315 [280; 380] crapmie; 3) Hammaue mr060i hopmer OIT; 4) ontu-
MaJbHasl B COOTBETCTBHHU C TEKYIIUMHU PEKOMEH/Ia-
DB JIK, % 30 [24.7; 35.5] MUAMA MEINKaMEHTO3HAas Tepali]m{ XC}II) B TEUEHUE
KJO JIX, M. 220 [193; 263] HE MeHee 3 MeCALEB 10 BKIIOYEHUS B MCCIIENOBA-
KCO JIXK, mu. 155 [121; 200] HUE;, 5) OTCYyTCTBHE KIMHUYECKHX IPU3IHAKOB Jie-
KJIP JIK, cm. 6,8 [6,4; 7,5] xomnencauuu XCH B teuenne 1 mec; 6) noanucan-
KCP K. ont 58 [5.1: 6.5] HOE WH(POPMHUPOBAHHOE COTIIACHUE MAIHCHTA.
i 2 ki TTaruenTsl, HAXOAMBIIKMECS B JIUCTE OXKHUIA-
UATID / BAP / cayGurpu / Baicapras, n (%) 54 (100) HHS TPaHCIUIAHTAIUM CEPIla, C TEPMUHAILHON
Bera-0mokaropsr, n (%) 54 (100) cragueii XCH, ¢ HemaBHO (B TeueHHE 3 MECSICB
Jlnyperuxu, n (%) 54 (100) IO MOMEHTA BKJIFOYCHHUS B UCCIIEIOBAHNE) TIEpEHE-
Antonypuon, n (%) 8 (14.8) CEHHBIM HH(PAPKTOM MHOKap/Ia, YpeCKOKHBIM KOPO-
: . HApHBIM BMEIIATEIbCTBOM, KOPOHAPHBIM IIYHTHPO-
AMP - n (%) 54 (100) BaHHUEM, OIepaIfell Ha KiIalaHax cep/a, OCTPHIMU
Amuonapos, n (%) 16 (29,6) BOCIAJUTEILHBIMA 3a00JICBAHUSMH HE BKJIOUYA-
Huroxcu, n (%) 8 (14,8) JICB ?’,HCCHGHOBZ%HI% 5010
a TIepuoz - IT COIIACHO KPUTEpH-
Bapcpapun / amiccabar / puapoicaban, n (%) >4 (100) SIM BKJIIO‘ICI;II/IH OpUTO OTOOpaHo 54 naunerl)na,p40
ACIMPUH 1/WIH KIOMHAOTpedt, (%) 6Ll MY>XKYUH U 14 )KeHIINH, MeTHaHa BO3pacTa KOTOPBIX

[pumeuanue 3necy u ganee: XCH - xpoHmdeckas cepieuynas cocrtaBmia 59,7 [56,6; 63,9] net. JJaBHOCTH aHaM-
Henocrarounocts; PII - pudpwuanus npencepaumit; CPT-JI -  nHeza XCH cocraBmia 48 [16; 81] mecsiueB. Cpenn
CepJcYHas PCCHHXPOHHM3MPYIOIIas Tepamus ¢ (QyHKIHUEH Nedu- BKIIOYCHHBIX B HccienoBaHue 0ompHBIX ¢ XCH 27
opwusitu; MCC - monysisiiust cepreunoit cokparumocti, UKJ[ - (50%) umenu 11 K mo NYHA u 27 (50%) - 11T ©K
UMIUIaHTHPYeMbIH Kapanoseprep-neuopmusitop; OK - ¢pynk- mo NYHA. Mmemnueckas stnonorus XCH Oputa
uuoHanbHbIH Kiacc; NT-pro-BNP - konuenrpaumst N-tepmu- — nuarnoctuposana y 15 (28%) maumeHrtos, Hewmie-
HaJILHOTO (hparMeHTa MO3roBOTO HATPUHYpETHUYECKOro MenTuia; Mudeckas - y 39 (72%). Y manueHToB ¢ UimemMude-
THIX- tect ¢ 6 MuHyTHOM X0/1600i1; @B - hpakiust BeiOpoca; JIXK - ckoit O0se3HbI0 cepAlia BO BCEX CiIydasix ObuIa MojI-
neBblit xenynouek; KO - KOHEUHbBIH JUacTONMUYeCKHid 00beM; HOCTBIO BBINOJHEHA PEBACKYISIPU3aIUs MHOKapAa
KCO - xoneunsii cucroinueckuii 0obem; K/IP - koHeuHbI na- Ha MOMEHT MMIUIAHTAIlMK YCTPOWCTBA AT TIPOBE-
cronmueckuii pazmep; KCP - koneunsii cucronnueckuii pazmep; aenust MCC. V Bcex NMalyeHTOB, BKIIOYEHHBIX B
uAII®D - uHrHOUTOPBI AHTMOTEH3MH ITpeBpalatoero pepmenra; uccienopanne, Ha OKI' Obuta 1OKyMEHTHpOBaHA
BAP - Grokatopbl aHreoTeH3MHOBBIX penentopos; AMP - anta- @Il ITapokcusmansHast popma PII ormeuanacs y
TOHHCTBI MUHEPAJKOPTUKOUAHBIX perentopos; * - ma moment 27 (50%) manmentos. Bo Bcex ciyuasx Omaromaps
uMIuIaHTanuu ycrpoictBa aiust MCC; ** - no wnum mocie uM-  aHTHAPUTMUYECKOH TEparyy WK YCIELIHO BIITON-

mnadTanuu MCC.

HEHHOH paroYacTOCTHOH abmaruu / KproOimanuu
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YCTBEB JIETOYHBIX BEH y ATUX MAlUCHTOB OBbUI JOCTUTHYT
CTOMKMH cuHycoBbIH put™M. Y 27 (50% naumentoB) OIT
HOCWJIa TIOCTOSIHHBIN XapakTep C JIOCTUTHYTOH Ha Mo-
MEHT HMMIUIAHTAllMd YCTPOMCTBA HOPMOCHCTOJIMEH, INpU
stoM cpenusist YCC 3a CyTKH 1O JJaHHBIM XOJITEPOBCKOTO
MOHHUTOPHPOBAHHUS HAa MOMEHT HMIUIAHTALMH YCTPOH-
cTBa cocrtaBisna 75,849,8 ynapoB B MuHyTy. McxomHo
Bce OOJIbHBIC XapaKTEePHU30BAJINCh 3HAUYUTEIBHBIM CHHUIKE-
HHUEM TI00abHOI cokparumoctu Muokapaa (OB JIXK co-
crasuna 30 [24,7; 35,5]1%) u pacuupenueM nonoctu JK
(rxoneuno-nuacromuueckuii 0ovem (KJ0O) JIK cocraBuin
220 [193;263] mu, koreuHo-cuctomuueckuii 00bem (KCO)
JDK cocraBun 155 [121;200] mi). Yposerns NT-proBNP
cocraBui 2493 [1210; 4489] nr/mn. [lo naHHBIM TecTa ¢
mecTUMUHYTHOH X0p00i# maruenTs! (THIX) mponum 315
[280; 380] m. C yyeTom noka3aHuii NIepBUYHOM MpOQHIIaK-
TUKU BHe3amHo#t cepreunoit cmeptu (BCC), y 6 (11,1%)
OOJIBHBIX HAa MOMEHT BKJIFOUEHHS B UCCIIE0BAHUE OBbIIT M-
IUIAHTUPOBAH KapauoBeptep-nehudpmnisitop (UK), emre
11 (20,4%) GonbubiM MK/l ObUT MIMIUTAHTHPOBAH B Teue-
HUE rnocienytomero Habmonenus. Kpome toro, B mccie-
JIOBaHUC OBUTH BKJIFOYCHBI 6 00NBHBIX C siBieHUsIMH XCH
OK 3, coxpaHSIOMHUMUCS HECMOTPS Ha yXKe MPOBOTUMYIO
MeIuKaMeHTOo3HyIo Tepanuio U CPT Ha MOMEHT MMILIaH-
Taruu ycrpoiictsa ains MCC.

Bce manuenTsl noanucany MHGOPMUPOBAHHOE CO-
1acue Ha ydacTue B uccienoBanue. OCHOBHBIE Xapak-
TEPUCTUKH IAIIMEHTOB HA MOMEHT BKJIIOUCHHMSI B HCCIIe-
JIOBaHUC TpeicTaBicHbl B TaOm. 1. Bcem manueHTam Ha
MomeHT umMIutantain MCC npoBoaniIach onTUMalibHas
MeJIMKaMEHTO3Hasl Teparusi, BKIIOYaIolias WHTHOUTOPBI
AQHTMOTEH3WH TpeBpamniaonero (¢epMeHTa WM Onoka-
TOPbI aHTMOTEH3WHOBBIX PELENTOPOB MM CaKyOUTpui /
BaJICapTaH, aHTarOHKUCTHl MHHEPAIKOPTUKOM/I-

ORIGINAL ARTICLES

pOTrHpOBaHUE) MPOBOAMIOCH BCEM MAIMEHTaM BO BpeMs
OIEpaTHBHOTO BMeEIIATENbCTBA. Bo Beex citydasx omepa-
TUBHBIC BMEIIATEIbCTBA MpoLLn Oe3 ocnoxuenuid. [Tocie
omepalnuu 1o JaHHbIM KOHTposbHbIX OX0KI™ uccrnenoa-
HUHA He OBLJIO BBISBICHO TE€MOJWHAMHYECKH 3HAUYMMBbIX
HapyleHUH (QYHKIMU TPUKYCIHMIAIBHOTO KiaraHa dJeK-
Tpolamu ycTpoiictBa. B panpHeimeM mnporpamMmmupoBa-
Hue ycrpoiicte MCC BbIMONHSIOCH HA 1-€ CyTKH mocie
MMIUIaHTalMY, Janee - yepes 2, 6, 12 u 24 mec. B Teue-
HUE neprona HaOmroneHus. [Ipu mporpaMMHUpOBaHUU CO-
Onrofanuch HEoOXOIMMBIE PEKOMEHJIAIMU: JOCTHIKECHHE
MaKCUMaJIbHOTO MpOILIEHTa BPEMEHH TEepareBTHYECKON
ctumysinun (6onee 70%) U ycTaHOBKA MaKCHMAJIBHO Tie-
PEHOCHMOM aMIUIUTYAbI CTUMYJISALIUE MUOKap/Ia JKeJTyn0d-
KOB. PexoMeH/1I0BaHHasI aMIUTUTY/a U JUTUTEIBHOCTh MUM-
MYJILCOB CTUMYJISIINY keaynoukoB ipu MCC cocTaisitor
5-7,5 B u 5,14 Mc, COOTBETCTBCHHO.

CortacHO MPOTOKOTY KIMHUYCCKOHN anpoOariuu, me-
pHOJ HAOJIOZICHUS 3a MAaIlMEeHTaMU COCTaBmI 24 Mecsla,
B X07ie KOTOporo ObUIO mpoBeneHo 4 Buzura: | - yepes 2
Mecsa nocie ummiantanuu MCC; 1 - yepes 6 mecsiies;
IIT - uepe3 12 mecsanes u IV - uepe3 24 mecsiua nocie
nMmiiantanuy MCC. BeceM BKITIOYEHHBIM MallMEHTaM Ha
sTamne oTdopa, a TAK)Ke Ha BCEX BU3UTAX MPOBOIMIKNCE 12-
kaHanpHas OKI, TpancropakanbHas OxoKI, xonrtepos-
ckoe MoHutopuposanue OKI, ompeneneHue KOHIEHTpa-
1 N-TepMHHAIBHOTO (parMeHTa MO3TOBOTO HATpPHii-
yperndeckoro nentuga (NTproBNP) B xposu, TIIX, a
TaK)Xe OLICHKA KayecTBa >KU3HM COIIaCHO MHUHHECOTCKO-
My OINpPOCHMKY. AHaJM3 JaHHBIX TaK)Ke BKIJIIOYAN OLICH-
Ky YacTOThl IMOBTOPHBIX TOCIUTAJIM3ALMH 0 TPUYUHE
nexomreHncanun XCH, apurmMudeckux coOBITHI B BHIC
YCTOWYMBBIX AIU300B KEITYIOUKOBBIX TaxUKapaui / Gpu-

HBIX PELENnTOpoB, OeTa-0I0KaToOpHI, METICBhIC
JUYPETHKA W aHTHKOATYJSHTHBIE IIpEraparsl
(Bapdapun winm anukcabaH WM Jadurarpas).

OuieHKa COOTBETCTBUS KPUTEPUSIM BKIIOYEHUA B
uccrnenoBaHve no AaHHbIM obcnefoBaHus:
®K, SKI, IXOKT, TLWX, MO, Nt-proBNP,

WHTEepporMpoBaHue

16 (29,6%) GOMBHBIM MPOBOIUIIACH AHTUAPHUT-

Mu4ecKas Teparusi aMHO1apOHOM B CBSI3H C Ia-
pokcu3ManbHOM popmoii DI wiTH KeITyI0uKo-
BBIMM HapyLICHUSMH pUTMa cepaua, 8 (14,8%)

MmnnaHTaums ycTpoincTea
ansa MCC (n=54)

MAIMeHTaM B CBSI3U C TAXMCUCTOJIMEH Ha QoHe
nocrositiHol  opmer PI1 Hapsimy ¢ Oera-
0J0KaTopaMu MPOBOAMIACH TEPAITUSI JIUTOKCH-
HoM. 8 (14,8%) maneHToB NoTyYaiy Tepanuio
aJJIONYPUHOJIOM B CBSI3H C TUTIEpypUKEMUEH, 6
(11,1%) mareHTOB POIOIDKANH MOTyYaTh Te-
panuio aHTUTPOMOOTHYECKHMH TIperaparaMu
(acIMpPHHOM H/MJIN KIIOTTU/IOTPEIIOM).

[Tocne mnpenBaputrenbHOro o0cCIenOBa-
HUSI BCEM BKIIIOYCHHBIM NalMEHTaM C IIEJbI0
nposesieHusi MCC B yclOBHSIX cCTallMOHapa
OblTa BBIITOJHEHA UMIUTAHTALUS 2-X 3JIEKTPO/I-
HoW cuctembl Optimizer Smart ¢ MO3UINOHU-
POBaHMEM D3JIEKTPOJIOB B O0JACTH MEMIKEIy-
JIOYKOBOHM MEPErOpOJKU CO CTOPOHBI MPABOTO
xkenmynouka. IlepBuyHOe mporpamMmMHpoBaHUE
ycrpoiictBa MCC, a Tax:ke CHSTHE TeJIeMeTpu-
Yyeckol MH(OpMAlUK O Mapamerpax padoThl
HMMILUIAaHTUPOBAHHOTO TIPHOOpa U O XapakTepe
Cep/IeYHOro puTMa (TaKk HA3bIBAEMOE HMHTEp-

HabnopexHne

)

2 mecsila nocne

nMnnaHTauuu:
DK, BKI, OXOKT, TLLUX, Nt- .
proBNP, MO, uHTeppornposaxue .

BbIObINK 13 nccneqoBaHus
(n=2)

[HOWHbIE OCNOXHEHNS

HesxenaHue y4acTBoBaTb B UCCNENOBAHUN

6 mecsaLeB nocne

nMnnaHTaunu:
OK, DK, OXOKT, TLUX, Nt-
proBNP, MO, uHtepporuposaxue

12 mecsaues nocne

nMvnnaHTaymmn:
OK, OKT, 3XOKT, TLLUX, Nt-
proBNP, MO, uHteppornposaxue

BbIObINKU 13 nccnenoBaHus
(n=2)

[HoHOE OCnOXHEHUe

MoTepa KoHTaKTa

24 mecsiya nocne

nMnnaHTaymmn:
OK, DK, OXOKT, TLUX, Nt-
proBNP, MO, uHTepporvpoBaHue

KoHeuHbIn aHanu3
(n=50)

Puc. 1. Cxema uccneoosanusa. Ipumevanun: MO - Munnecomckuii
onpochuxk kauecmea scustu; MCC - modynayus cepoeunoil cokpa-
mumocmu; @K - pynkyuonanvHwlil Kiacc cepoeuHoll HedoCmamou-
nocmu; IKI - anexkmpoxapouozpamma; IXOKT - sxokapouozpa-
Qusn; TIIIX - mecm ¢ uiecmuMuHymHou Xo0b00il.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

OpruIsMHY KenynoukoB U ciaydaeB BCC u cMepTenbHbIX
HCXOZIOB OT BCEX NMPUUYUH B TEUEHHUE ABYX JIET MIOCTIE BBIMHU-
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Crarucruyeckuii anaans
Crarucruueckas o0paboTKa MONYyYSHHBIX Pe3yibTa-

CKM 13 cranuoHapa. Cxema uccieioBaHusl pe/icTaBiIeHa
Ha puc. 1. 3a BpeMsi HaOIIONCHISI U3 UCCIICIOBAHMUS BHIOBI-
71 4 nanuenTa - 1Boe 1o MpUYMHE MHQEKIIMOHHBIX OCII0XK-
HCHU, B BuJe HarHoeHus Jioxxa MCC, moTpeOoBaBIero
ynanenust npubopa uyepe3 1 mecsan u 12 mecsieB nocie
HMILIAHTAIMH, OJIH MAlMEHT OTKAa3aJICs OT JalbHEHIero
y4acTusi B UCCIIEIOBAHUH, KOHTAKT C €Ile OJHUM MalueH-
TOM OBUI TIOTEPSIH, MIPOCIIETUTD €ro CyAb0Yy HE yAalocCh.

Tabnuua 2.
Hcxoonvie xapakmepucmuKku NAYUEHMO8 ¢ MAKCUMATLHBIM YAYUUIeHUEM HA
¢one MCC (noozpynna 1) u ne omseemuguwux na MCC (noozpynna 2)

TOB BKJIFOYaJa METOABI ONHCATEIBHON CTATUCTHKH: BBI-
YHCIICHUE CPEIHNUX 3HAYCHHUH, CTAHJAPTHBIX OTKJIOHECHU,
a TaKKe MeIuaHbl, 25-r0 U 75-T0 MepIEHTHIICH B 3aBUCH-
MOCTH OT HOPMAJBHOCTH pactpeseneHus. HopmManbHOCTB
pacmpesienieHus OLeHUBAIAch C MOMOIIBI0 KpuTepus Koi-
MoropoBa-CMupHOBa (TIpH YHCIE HCCIEAyeMBIX Nn>50)
nmn kputepus [llammpo-Yunka (npu n<50). CpaBHeHue
IpyII OCYIIECTBIIOCH ¢ oMouibto U-kpurepust ManHa-

Vurthyu, t-xkputepust  CTbrOmEHTA.
AHaJIM3 HOMHMHAJILHBIX [IEPEMEHHBIX
[POBOJMIICS C MOMOLIBIO KPUTEPUSI
¥’ (xu-xBazgpar) Ilupcona, TOYHO-
ro kpurepusi uiiepa, Ui OLEHKH

Ho;[rliyrma 1 Hoz(r[_)ynna 2 p MepbI CBSI3M HOMHHAJIbHBIX BEJIHYHH
(n=14) (n=36) HCIIONB30BANICH  KOY(PPHUIUEHT CO-
Myskunbl, n (%) 11 (78,6) 26 (72,2) 0,82 | npskennoctd @ u xodpdumment V
Bospacr 57[46;63] 64,5[57,66,8] 0,067 | Kpamepa. Jlist oLeHKH 3HAYUMOCTH
CDK XCH (NYHA) 2[23] 3[23] 0 38 61/IHapHI>IX BCJIIMYUH HUCIIOJIB30BaH OT-
- - - HOCUTENbHbIN puck. IIpornosupye-
0,
Hewmmemunaeckas XCH, n (%) 13 (93) 5(24) 0,026 MBIe TAPAMETPHI BEDKHBAHWS DAC-
[Mapokcusmansnas I, n (%) 5(35,7) 9(25) 0,31 CYHUTHIBAIKCH C TIOMOILIBIO CHUITIICKOM
®B JIXK, % 30 [26,6; 33] 29,5 [24,5; 37] 0,61 MOJIENI  CEP/ICYHON HEJI0CTATOYHO-
KJIP JIK, cwm. 6,8 [6,5; 7,0] 6,91[63;7.8] | 036 ;KéséfllgMzNElz] : L;IK?“H (L;’IHZK?
eta-Analysis oba
KCP JIK, cu. >.7[5.4; 6,0] 6.2 [5.0; 6.8] 0,23 Group in Chronic Heart Failure) [13].
K0 JDK, miL. 220[198;251] | 220[180;285] [ 0,72 | Jins mocTpoeHHst MPOrHO3MPYEMOt
KCO JDK, m. 159,5[121; 185] | 155[127;208] 0,60 KPHBOHM BBKMBAHHMS UCIIONL30BAIIMCH
THIX, MeTpsI 350 [310; 390] 300 [266; 375] 0,13 VICXOLHBIC KIIMHNKO-NHCTPYMCHTAIIb-
NT-pro-BNP, mkr/mit 1540 [945; 4427] | 2285 [1242:4877] | 036 | 0w XAPAKTCPHCTHIN KIIONO Mati-
€HTa J0 MMIUIAHTAl[MHU YCTPOHCTBA.
H
BYynyvwenue OBe3 auHamukn BYXyaweHue a ocHoBaHmH }\I,HX paceHiTHIBaTcA
WHJIMBHUYalbHBI PUCK CMEpPTH, 3a-
TEM BBIYUCISUIACH MEIUaHa MPOrHO-
3UPYyeMOW BEPOSITHOCTH BBIXKMBAHMS
yepe3 rox u nBa st mkansl SHFM
u depe3 roxa i mkansl (MAGGIC)
JUIL BCEil TPYIMIbl HCCIIETOBAHHUS.
UroObl CpaBHUTH MPOrHO3HPYEMYIO
BBDKMBaHHS C (haKTHUECKOH, Obuin
m 1o 14% mocTpoeHsl kpuBble Karana-Maiie-
5 pa st HabmromaeMoit koroptel. Cra-
TUCTUYECKAsl pa3HULA MEX/y KPUBOU
; 40% 0 . Kannana-Meiiepa 1 npormosupye-
34% 34% 30% 28% 30% St MBIMH BEPOSITHOCTSIMH BBDKHWBaHUS
OblLla MpPOBEpPEHa C HCIOJb30BAHH-
®KXCH  [ucTaHums Yposews NT-  ®B X KAO NX KCOMK  Kavecrso ~ CM JIOTAPH(MIYECKOTO PAHIOBOTO
a G-M""Y;HOIVI proBNP KU3HN tecra. CTaTHCTHYECKH 3HAYNMBIMH
- i cuntanuch paznuums npu  p<0,05.
' L s ., BBOx maHHBIX, UX peIaKTHpOBaHHE
e b ® ¥ CTaTHCTHYECKHU aHAIIN3 OCYIIEeCT-
30,0 4 . e BisuIcs ¢ noMombio Microsoft Excel
20,0 i 2010, crarnctuyeckux nakeros Cra-
100 tctuka 8, SPSS 20.
p "o 2 4 6 8 10 12 14 16 18 20 22 24 MOJYUYEHHBIE
PE3VJIBTATBI

® veanarHa OB JIK

® 25-1 nepueHTerb

® 75-11 nepLeHTenb

Puc. 2. Jlunamura uccinedoosanHslx napamempos y écex nauuenmos (a) u OB
JDK y nayuenmog ¢ nonosycumenvuvimu peynomamamu (6) na gpone MCC 3a

24 mecaua naonrooenus.

[lpu aHanmM3e NMHAMHKH Kax-
JIOTO W3 HCCIICAYEMBIX ITOKa3aTele
OOJIbHBIC OBUIM pa3/ICiiCHBl HA ITOM-
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TPYIIBL ¢ YTYYIICHUCM», KyXYIAIICHHEM» U «0e3 JHHa-
MHUKH». B moarpymnmy «yxyaieHne» ObUIM TakKe BKITIO-
YeHBbl MAlMEeHTHI, OIIEHUTh HCCIIEIyeMbIe MOKa3aTesid He
MIPE/ICTABISUIOCh BO3MOXKHBIM B CBSI3U C Pa3BHUBIIMMCS
JIeTaNnbHBIM ncxXooM. CpaBHEHHE MCXOIHBIX XapaKTepHc-
THK TalMEHTOB C MAaKCHMAJIbHBIM YJIydllIeHHEeM Ha (oHe
MCC u He otBetuBmux Ha MCC mpencraBiceHo B Ta0m. 2.
[IpouienTHOE COOTHOIIEHUE OOJIBHBIX B KXKIOH MOATPYIITIE
MIPEe/ICTaBIeHO Ha puc. 2a. Cpean ucciaeayeMbIX MmoKasare-
Jnieit ObLI0 00HApYXEHO, 4To Hanboee Jacto - y 20 (40%)
MAIMEHTOB - OTMEYajach MOJIOKUTEIbHAS AWHAMHUKA I10-
kazarenss THIX. YBennuenne aucranuuu TIIX cpennem
Ha 140 [80;175] MeTpoB, perucTpUPOBAIOCH YXKE CIYCTS
2 Mmecsua nocie umisiantauuu cuctembl MCC. B xone
MOCJIEAYIONIMX BU3UTOB JOMOJHUTEIBHOTO JIOCTOBEPHOTO
MIPUPOCTa JUCTAHIINK BBISIBJICHO He ObLIO, TEM HE MeEHee
110 OKOHYAHUIO MCCIE0BaHUs MeinaHa U 25-75 KBapTHIN
sHauenudd TIHIX cocraBunu 450 [380; 550] merpos, npu
atoM vy 9 (31%) U3 OCTaBIIUXCSI B UCCICIOBAHUU TallU-
€HTOB pE3yJIbTaThl TeCcTa IpH-
ONMM3MIINCH K BEPXHEH TpaHuIe
3HAYEHUH 110 TPYNIIE U IOCTHIVIN

ORIGINAL ARTICLES

15 [11, 20]%. YuutsiBas BO3MOXKHYIO MOTPEHIHOCT MPU
N3MEPEHUH ITOro TOKa3aress, 3a MOJOKUTEIbHYIO JHHA-
MUKy npuHUManiocsk yBennuenne @B JDK na 5% u Gonee.
HeoOxoaumo ormerutsb, 4to nossimenne ®B JK pazsu-
BaJIOCh NMOCTEMEHHO C BBIXOJOM HA IUIaTO KO BTOPOMY IOy
HaOmonenus (puc. 20). [Toseimenne ®B JIXK y Tex xe 15
(30%) OONBHBIX COMPOBOKAATIOCH CYIICCTBCHHBIM CHUKC-
nuem KCO JIK B cpeanem Ha 68,5[37,5;104,5] Mt u cHuxe-
unuem KJIO JIXK y 14 (28%) B cpennem Ha 44 [30;100] mi1.
Taxkum oOpazom, cpeau 00CIIEJOBAHHBIX ITallMEH-
TOB IposiBuiach noarpymnma u3 14 (28%) GonbHBIX cO
3HAYUTEIBHOU IIOJIOKUTEIBHON IUHAMHUKOH Ha (oHe
nposeneHuss MCC. VYV 3Tux NanMeHTOB OTMEYaloch
CYIIECTBEHHOE YIyUIIeHHE BCEX UCCICAYEMBIX KIMHU-
KO-MHCTPYMEHTAJBHBIX IOKa3aTelel, COOTBETCTBYIO-
mee oOpaTHOMY pemojeiaupoBanuio cepaua. [Ipu ana-
JIN3€ UCXOJHBIX JIaHHBIX, OBLIO OOHAPY)KEHO, UTO CpeIn
MAlUEeHTOB C MaKCHUMaJbHBIM YIydlIeHHMEM Ha (OHe
MCC mnanmentsl ¢ XCH HenmemMudyeckoi 3THOJOTHH

Tabnuua 3.

Hcxoonvie xapaxkmepucmuru nayuenmos ¢ XCH paznuunoit ymuonozuu

HOpMaJlbHOTO 3HadeHus B 550 TTaueHnTr! ITanmenTs!

meTpoB. OTCyTCTBHE JAUHAMUKU C HEMIIEMUYECKON | ¢ UIIeMHYECKOM p
THIX ormewanocs y 6 (12%) XCH, (n=38) XCH (n=14)

Oombubix, y 24 (48%) or™eua- | Nfyuceaumer, n (%) 29 (76,3) 13 (81,3) 0,92
HIOCh YXYAMICHHC 9TOTO TOKAsa- - [y et 58 [54;64] 71[66:71,5] | 0,000001
TeJIsl WK JICTAbHBINA HCXO]L.

Viyumenne — mokasarens | PK XCH (NYHA) 2{2:3] 312;3] 0,19
THIX B 17 (34%) ciny4aeB co- | ITapokcusmainbhas OIT, n (%) 14(36,8) 7(43,8) 0,31
HPOBOKAAIOCH yﬂqueHHfM @B JIK, % 28,3 [23,5; 33,5] 32,0 [29,5; 36] 0,057
OK XCH, nipu stom y 10 (20%) - 177 570 7,0 [6,5; 7,6] 6,5 [6,2; 6,9] 0,02
OOJIBHBIX OTMEYAJIOCh CHUIKEHUE
Ha 2 ®OK, y 7 (14%) GonpHBIX - KCP, cm. 6,1 [5.4; 6,8] 5,4 [5.0; 6,0] 0,02
Ha 1 ®K. YV 11 6ompueix @K | KJIO, M. 220 [198; 280] 192 [174; 228] 0,18
XCH ocrancss Ges muHamuku. | KCO, mn. 165,5[130;208] | 142,5[114,5;174] | 0,17
YXYMICHHE / ICTATbHBIH UCXOL [y o 310 [280; 380] 311 [275; 385] 0,75
OblM 3aUKCUpPOBaHEI eme B 22
(44%) cnyuasx. Tapammensno ¢ | N1-pro-BNP, IKT/MJT 1666 [1200; 4460] | 2264 [1349;5772] 0,52

ymenblienneM @K XCH y Ttex
xe 17 (34%) OONBHBIX OTMEua-
JIOCh YMEHbIIIEHHE J1a00paTopHO-
ro mapkepa XCH - ypoBus NT-
proBNP B cpennem Ha 1431[660;
3629] nr/mut. Yiy4iieHue KJInHH-
KO-JIaDOpaTOpHBIX — ITOKa3aresnei
y OTOH TOArpyIbl MalEHTOB
CONPOBOXKAAIOCH  MTOJOKHUTEIb-
HBIMH  CYOBEKTHBHBIMH  OLIY-
menusmu. Te xe 17 (34%) ma-
LIMEHTOB OTMETHJIM YITy4IlCHHE
COCTOSIHMSI B BHJIC YMCHBIICHHUS
KOJIMYecTBa OAJUIOB O JAHHBIM
MHUHHECOTCKOTO OIPOCHHMKA Ka-
YECTBA JKU3HU B CpeHeM Ha 35
[17,5;44,5] 6amoB.

[To naHHBIM MOBTOPHBIX
OxoKI' wuccnenoBanuit y 15
(30%) OoNBHBIX OBUIO 3aperu-
CTPHPOBAHO 3HAYUTEIBHOE YBE-
mnuenue @B JDK B cpennem Ha
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Puc. 3. IKT nayuenmxu P. 00 umnaanmayuu ycmpoitcmea MCC ¢ «yzxum» (130
Mmc) komnnexcom QRS (a) u cnycmsa 24 mecaya nociie umnianmayuu ¢ «<WUpo-
Kum» (154 mc) komnnexcom QRS, npusnakamu 010Kaovl J1€601 HOHCKU NYUKA

Tuca (6).



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

BeTpeuanuch yame (x*=4,54, p=0,034), uem cpeau He
OTBETUBIINX Ha Tepanuio (puc. 2). JlomoaHUTEIbHBIN
CTATUCTUYECKUH aHAIN3 IPOJIEMOHCTPUPOBAII CPEAHIOIO
CUJTy CBSI3M MEXJy Heumemuueckoi stuonorueit XCH
U MakcUMabHbIM ynyurierueMm Ha porne MCC (Kpure-
puii ¢ = Kpurepuit V Kpamepa = 0,31). HeoOxonumo
OTMETHUTh, YTO MAIIMEHTHI C HEMIIEMHYECKOH 3THOJIOTH-
eit XCH npeobnananu B uccinenosanuu (38 mporus 16
MalMeHToB ¢ umeMuueckoit stuonsorueit XCH). Dtux
OOJIBHBIX OTIMYaAN Ooyiee MOJIOJOW, YeM y MaIeHTOB
umemuueckor atuonorueit XCH Bospact (58 [54;64]
npotus 71 [66;71,5] net, p=0,000001) u ucxomuo 601b-
11asi CTeNEeHb MaTOJIOTUYECKOr0 PEMOAECIUPOBAHUS MUO-
kapaa JIK, 9To mpOSBISIIOCH OOJBIIMMU 3HAYCHHS-
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mu KJIP (7,0 [6,5; 7,6] npotus 6,5 [6,2; 6,9], p=0,02)
u KCP (6,1 [5,4; 6,8] mporus 5,4 [5,0; 6,0], p=0,02)
u tenaeHnuei k menemei (OB JDK 28,3 [23,5; 33,5]
nportus 32,0 [29,5; 36]), p=0,057), 4TO HE ABUIOCH TIpe-
MSTCTBHEM K JOCTIDKCHHIO MAKCHMAIBHOTO YTy 4IICHHUS
Ha pone MCC (taba. 3). Jpyrux OoTIMYUTEIBHBIX 0CO-
OcHHOCTEH, KpoMme Heumemuueckoir 3tmonorun XCH,
MO3BOJISIIONINX OXapaKTepU30BaTh MAalMEHTOB C MaKCH-
MaJIbHBIM yiyunienneM Ha ¢pone MCC, B Xozne Hamiero
UCCIICI0OBAaHMSI BBISIBUTH HE YIAI0Ch (CM. TabI. 2).
ODHUM U3 KPHUTEpPHEB OTCYTCTBHS d(derTa win
yxyauenus: Ha ¢one nposegenuss MCC cuuranoch pas-
BUTHE 3IHM30/10B JICKOMIICHCAIINY UMEIOIIeics cepaedHon
HEJI0CTAaTOYHOCTH, IOTPEOOBABIICH TOCHUTANIN3AINNA U
NPUMEHEHUST BHYTPUBEHHBIX JUYPETHKOB. 3a

BpeMsi HaOironeHus | win Oosiee SMHU3070B
JICKOMIICHCAIIMU OBLIM 3aperMCTPUPOBAHBI Y
32 (64%) nauuentoB. CpenHee Bpems 10 pas-
BUTHSL SIH30/1a JCKOMIICHCAIIUU COCTaBHJIO
11,4+7,0 mecsiueB nocie uMmIniantanuun. He-
00XOMIMO OTMETUTb, YTO NPOrPECCUPOBAHHE
XCH y 4 (8%) 0onbHBIX OBUIO acCOLMUPOBA-

HO ¢ pacuupenueM komriekca QRS na DKT

Beimie 150 mMc u dopmupoBanueM O10KabI

Jan 2018 Mar 2018 May 2018 Jul 2018 Sep 2018 Nov 2018 Jan 2019
i 1 | I 1 1 1 I 1 I ! (S
P =Program
I =Interrogate P
_ =Remote
One or more A
shocks/day - II [ Hauano
MCC,

Treated VIVF >3]
episodesiday A Aexabpb 2018

5

P8

i I L
V. rate during VTIVF ~ >250 - .
(bpm) A
B 200 — =
il 12 150 -

v <100

JeBoi HOXKM mmyuyka ['mca (puc. 3). Dto mo-

Non-sustained VT >10
episodesiday

oN s d®

CITy’KUJIO TIOBOJIOM JUIsl UMIUTaHTAllMU yCTPOIi-
ctBa a1t CPT de novo B AByX ciiydasix B €IIIe
JIBYX ciy4asx 3ameHsl umeromierocst MK/ na

ATP Time Duration Avgbpm Max bpm

CPT-/I, uto mpuBejo K MOCICIyONICH cTabu-

«* JIN3allM1 KIIMHUYCCKOI'0 COCTOSAHUSA OOJILHEIX.

Type Seq Shocks Sucesss ID# Dats hh:mm hh:mmiss AV ANV Onset
VT 3 Yes 54 21-Feb-2019 09:40 25 BONT1 AT Active [
xTT 1 Yes 53 21-Feb-2019 09:37 01:20 57171 -M7 Active KpOMe Toro, y 13 (26 /0) ALMCHTOB 32
3 Yes 52 21-Feb-2019 08:36 28 167 1167 Active -
Vs > armxs on % - o Bpemst HaOmoneHust Ha Gpone MCC ObuH 3a
-NS 50 21-Feb-2019 0858 <01 —AT1 Active WKCHUPOBAHBI AMU30/bl arrpaBalliyd TEUYCHUS
VT-NS 49 21-Feb-2019 0858 01 60167 Active b p & fp 1
VT-NS 48 21-Feb-2019 0858 01 —HTA Active JKEJIyIOYKOBBIX HApPYLICHUM pUTMa cepAaua B
vT 3 35 Yes 47 21-Feb-2019 08:54 32 —--1182 —I214 Active o
VT 3 Yes 46 21-Feb-2019 08:53 30 35176  —M76 Active BUJC PA3BUTHUs IOBTOPHBIX YCTOWYMBBIX Ia-
VT 5 Yes 45 21-Feb-2019 08:51 39 36M76  —i— Active o
VT 3 Yes 44 21-Feb-2019 0850 2 176 176 Active POKCHU3MOB KCITYJOYKOBON TaXUKapAHUHN u/unm
VT 3 Yes 43 21-Feb-2019 08:49 23 38HT6 i Active
x_r'r 5 Yes 42 21-Feb-2010 08:49 40 36AT1  —NTH Active (GuOpHIIALMK JKETYAOUKOB HMIIM SIEKTPHYEC-
NS 41 21-Feb-2019 0848 <01 <30167 Active
;f;_r : ;es 40 21-Feb-2019 08:36 A5 —AT1 —HT6 Active Koro mropma umu BCC cpenu mauwmentos 6e3
es 39 18-Feb-2019 01:28 08 200 —200 Rest
s s o s o R HKA. 91'11/130";[1,1 YIPOKAIOUIUX JKEIYI0UKOBBIX
X:IAF 2 Yes 37 16-Feb-2019 14:21 14 61167 —/176 Active TaxXUapuTMUM 3aperuCTpupoBaHbl B TCYCHUEC
36 10-Feb-2019 18:47 41 16082 214NP Rest
e 1 Yes 35 21-Jan2019 0450 A7 54176 176 Rest 13[6;19] mecsiueB nocne umruiantauuu MCC.
-NS 34 21-Jan-2019 04:59 03 73169 Rest
VT 2 Yes 33 21-Jan-2018 0355 N4 71 188 Rest Heo6xomuMo OTMETHTH, 4TO pa3sBUTHE OIH-
VT 6 Yes 32 00-Jan2019 0509 49 TINGT  —NT76 Rest i
VT-NS 31 08-Jan2019 2111 03 331181 Fosi 30/10B KU3HEYTPOKAIONIMX aPUTMHNA BO BCEX
vT 3 Yes 30 08-Jan-2019 20:41 23 53171 —-N76 Rest cIIvyasx HaOIronajsoch vV MaleHToB, He UMeB-
\\;TT-NS : Y gg gg.van-zms 16:07 02 541168 Rest y A y Han ’
es -Jan-2019 1556 13 —H88 1200 R
s : tenars 1530 o o= e HUX TOJIOKUTENbHBIX pe3ynbsratoB oT MCC,
- Jan-2019 1146 02 36176 Rest i -
ﬁ g Voo o5 telnio0is G7is 55 i i R::t u (iOHpOBO)K)Ia.HOCB JCKOMIICHCAIUECU CCPACU
s Yes 24 08-Jan-2019 0546 45 37471 —n82 Rest HOU HEAOCTATOYHOCTU WM IMPCALICCTBOBAJIO
¥ 23 08Jan-2019 0154 02 51175 Rest
n g Yes 22 08-Jan-2019  01:11 28 54NT1  —NT6 Rest netanbHOMY ucxony. [Ipumep pa3zButus arrpa-
o Yes 21 08Jan-2019 00.48 23 467 —n7e Rest i
-NS 20 08-Jan-2019 0047 01 75171 Rest BallUU TEUECHUS XKEITYAOUYKOBBIX ADUTMUN IIpE-
vT 2 Yes 18 06-Jan-2019 0552 15 42171 —176 Rest 4
a g 350 zes 1.8; 06-Jan-2019 0536 34 WNT1 o4 Rest CTaBJICH Ha PHUC. 4.
es 17 06Jan2019 0505 A5 54M71 —f182 R
a i 3 Yes :g 8§Jan-2019 04:56 23 N7 —/176 R::: 3a BpeMH Ha6HIO'HeHHH yMepHI/I 21 (42%)
E -Jan-2018 0456 04 173 R %
a_NS 9 Yos: 14 0BJSHIND 04DE 06, ST i R::: OonpHOI. CpenHee BpeMs 10 BO3HHKHOBCHHS
amian 13 Sdan2018 10435 03 34172 Rest JICTaILHOTO McXoaa coctaBmiio 16 [7;20] mec.

Puc. 4. Ilpumep pazeumusa azzpagayuu meuyenus HcenyoouKo-

GbIX HAPYWIEHUIL pUmMa cepoya no OAHHbIM UHMEPPOUPOSAHUA
ycempoiicme y nayuenma ¢ MCC u XCH neuwiemuueckoil 3muono-
euu. Umnnanmayus ycmpoiicmea 011 MCC ¢ dexaope 2018 z00a, ¢
aneape-ghespane 2019 zooa pazeumue 31eKmMpu1ecKozo WiMopma Ha
¢one oexomnencayuu XCH, nompebosasuiee HeOmi0)iCHOU 20CHU-
manuzayuu, 20e eepxuuii 06au - snu3oovt KT, kynuposannvie HKJ/],

HUMICHUTL 0641 - INU300bI Heycmotiuueoil KT.

B GonprmucTBe ciy4aes (n=10, 48%) cmepTh
HAacTyNnuja OT MPOTPECCUPOBAHUS CEPACHHOM
HEJIOCTaTOYHOCTH, B 4eThipex ciydasx (19%)
otMeuanocs passutiue BCC, B Tpex ciydasx
(14%) npuunHOI CMEPTH ABIAIOCH OCTPOE Ha-
pyIIEHHE MO3rOBOTO KPOBOOOpAIIEHHUS, B OJI-
HOM citydae (5%) cMepTh MOoBIeKIIo 3a coOoi
JKEITyI0YHO-KHUIIIEYHOE KPOBOTEUCHHE. YCTa-

BECTHHK APUTMOJIOTUH, Ne 2 (116), 2024
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HOBHTB IPUUUHY CMEPTH B Tpex ciryuasx (14%) okaszanoch
HEBO3MOXHO (pHC. 5).

AHasM3 UCXOTHBIX MTAPaMETPOB Y BEUKUBILUX (IPyI-
na 1) ¥ moruOImMX nanueHToB (rpyrmna 2) no3BoJuiI oOHa-
PYXUTb HEKOTOpBbIE OTNYMsl. Tak, HAa MOMEHT BKIIIOUYCHHS
B HCCJIEJIOBAaHNE TALMEHTHl 00EUX TPyl HE OTIMYAIUChH
nmo ®K XCH, ®B JI)K, oobemam JIXK, a Takxke pe3yiib-
tatam TIIX. I'pynna ymepmmx HanueHTOB OTIMYAIach
JIOCTOBEpPHO 00Jiee BBICOKUM HCXO/IHBIM ypoBHeM NT-pro-
BNP (4220,5 [1455;7177] npotuB 1641 [909,5; 3564] y
BepKuBIIHX, p=0,014), a Takke 00Jce BHICOKUM IPOIICH-
TOM OOJIBHBIX ¢ mocTosiHHOHM (opmoii PII (85,7 mpoTus
55,2% cpenn BBDKHBIIMX MAIMCHTOB, KpUTepuit y*=5,22,
p=0,023). Hannuue nocrosiaoit Qopmbr DI Obu1o Ha-
MIPSIMYIO CBSI3aHO C Pa3BUTHEM JIETAJIBHOTO HcXoaa (KpH-
Tepuit ¢ = kpurepuil Kpamepa = 0,32, cpennss cuna cBs-
3u). Kpome Toro, y yMepIimx naiueHToB Mpociie)KnBaiach
TeHAeHIMs K ucxonHo oonpmemy KIP JIXK (7,2 [6,4; 7,9]
npotus 6,8 [6,3; 7,0], p=0,07) u 6onpmemy KCP JIXK (6,4
[5,1; 7,0] mpotus 5,7 [5,1; 6,1], p=0,05) (tabn. 4). lomosn-
HUTEJBHBIN aHaJIM3 TOATBEPIUII CBSI3b MEXKIY Pa3BUTHEM
JIETaJbHOTO MCXOAA U UCXOJHBIM a0COIIOTHBIM 3HA4YEHU-
em KJ10 JIX (r=0,4, p<0,05), KCO JIX (r=0,31, p<0,05),
KIP JIX (1=0,41, p<0,05), KCP JIXX (r=0,47, p<0,05), n
@®B JIXK (r=-0,29, p<0,05). [TonyueHHbIe 1aHHbIE YKa3bl-
BAIOT, HA UCXOJHO OoJiee TSKEI0Ee COCTOSIHUE OOJIBHBIX, Y
KOTOPBIX BIOCIJIEACTBUU PAa3BUIICS JIETAIBHBIN UCXOA. DTO
HAIUIO CBOE OTpakeHHE B OOJbILICH AMIATAllUH MOJIOCTH
JIK, 6onee nuskoit @B JIK, 4yto, BeposTHO, 00YCIOBICHO
OOoJIbILCH AU TEILHOCTHIO 3a00ICBAHMSL.

Hapsny ¢ ormeueHHO#
BBIIIIE 3HAYMMOCTBIO  HEWIIIe-
muueckoil mpupoast XCH B
JOCTW)KEHUH  MaKCHMaJbHOTO
orBera Ha MCC, ObU1a mpoaHa-
JIM3UPOBaHa pOJIb ATHOJOTUH B
Pa3BUTHU CMEPTEIBHOTO HMCXO/a
y OonbHbIX. [IponeHT naryeH-
TOB C MIIEMUYECKON 3THONOTHEH
XCH B rpynmax BBDKMBIIMX U
YMEpIIUX TMalHUeHToB ObUT CO-
nocrasuM (21% mnpotus 24%

ORIGINAL ARTICLES

MCC y 6 6osbHBIX, paHee pehpPaKTEPHBIX K POBEICHHIO
CPT. VnyulieHus: KIMHUKO-MHCTPYMEHTAIBHBIX MpPOsIBIIC-
Huit XCH ¢ nomomrsto MCC HE B OTHOM U3 3THX Cllyda-
€B 0OUTHCS HE YAJIOCh. Y TPOUX 3a BpeMsi HaOMIONeHHs
pa3BWIICS JICTANbHBIN MCXOM (B JBYX CIIydasx HM3-3a MPO-
rpeccupoBanuss XCH, B 0fJHOM ciiyyae B CBSI3U C OCTPBIM
HApyIICHHEM MO3TOBOTO KPOBOOOpAIICHUS), CIIe TPOE
MAIMEHTOB MMPOJCMOHCTPUPOBAIUA OTCYTCTBUC JTUHAMHKH
HNMEIOINNXCS TTOKa3aTesei.

[TapaMeTpbl BBDKHBAHUS MAIICHTOB OBLTH MpOaHa-
JIU3UPOBAHBI C MTOMOIIBIO TIOCTPOCHHs KpUBBIX Karana-
Maiiepa. PeanbHblc TOKa3aTeIW BBDKHUBAHUS OBUIH CO-
MOCTABJICHBI C IMPOTHO3UPYCMBIMH [apaMeTpaMH, pac-
CUYUTAHHBIMH C TIOMOIIBIO CHAITICKOM MOJENHU, KaK 3TO
JIENIaJoCh B JIPYTMX aHAJIOTMYHBIX UCCICNOBaHUSAX (pHUC.
50) [14-16]. PaccuntanHast Takum 00pa3oM TOTUYHAS Jic-
TalbHOCTH B HccienyeMol rpynne cocrtasuia 6 [3;12]%
neyxroauuHas 12,5 [7;23,8]%. Ilpu sTom, peanbHas ya-
CTOTA CJIy4acB CMEPTH OT JIFOOBIX MPUYUH Y MAIIMEHTOB C
MCC «k xoH1ty iepBoro roja Ha0oneHus cocrasuia 16%,
nByxroanyHas - 40% u okazanach JOCTOBEPHO BHIIIIE, YEM
MPOTHO3UPYEeMasi COrNIAaCHO CHATICKOI Monenn (}*=10,93,
p=0,001). Ilpum oleHKe BBDKMBAHUS COIIACHO MIKAJe
MAGGIC nporHo3upyemslii pUCK CMepTH B HCCIEIye-
MOH TpyIine NalMeHTOB K KOHILy IepBOro rojaa HalIose-
Hust coctaBuna 9,3 [6,5-13,6]%, k KOHIly TpeTbero rojaa -
22,7[16,4;33,1]. B cBsi3u ¢ Tem, 4TO AaHHAs ITKajia HE MO-
3BOJISIET PAcCUMTaTh 2-JIETHUH PUCK CMEpTH, HaOmonae-
MbIC U MPOTHO3UPYEMBIC MapaMeTPbl BbDKUBAHUS OBLIH
COTIOCTaBIIEHbl C MOMOIIbI0 KpuBbIX Karuana-Maiiepa

= BHes3anHas cepgevyHan cCMepTb

m [porpeccupoBaHue cepaedyHomn
HegoCTaTOYHOCTH

= OHMK
KKK

a ﬂpwlea He yCTaHOBIE€Ha

Bce nauyueHnTtbl ¢ MCC

kputepuii  ¥>=0,315, p=0,58).
. Likana MAGGIC
100 CU3TINCKaa mogenb 100
JIONOJHUTEBHBIH AHAIH3 TAKKE JEr— —
HE BBIABUJI JJOCTOBEPHOM pa3Hu- cMcc s cMcc
0 CUITNCKanA 804 W7 WKana
bl B BEPOSITHOCTH HACTYIUICHUSI nauvenTb! P s cMCC o MAGGIC

JICTAJIbHOI'O UCXO0Ja Yy NallUCHTOB s

¢ paznmuyHoi stronorueit XCH
(otHOCHTEenbHBIA  puck=1,034
95%1U 0,38-2,8, p=0,95). Ta-
KM 00pa3oM, CBSI3b MEXKIY ITH-
onorueit XCH u BeposITHOCTBIO
JIETaJbHOTO HCXOJla OTCYTCTBO-

[Oons BbIKUBLIKUX NaLUEHTOB, %

[ons BEXKMBLUMX NaUneHToB, %

Banma. Kpome Toro, stuonorus
XCH He Bmusla Ha pPa3BUTHE
SMH30/10B JICKOMITCHCAINK (KpH-
tepuit ¥*=0,189, p=0,66), niu Ha
pa3BUTHE APUTMHYECKUX COOBI-
tuit (kputepuii ¥>=0,34, p=0,56).

OtmenbHO ObUIAa MHpOaHa-
JIU3UpOBaHa  I(PPEKTUBHOCTH

T T T T T
] U 12 18 24
Bpems nocne uMnnaHTauvm, mecsubl

Y

T T T T T T
0 2 4 6 8 10 ”
BpEMﬂ nocne uMnnaHTaynu, mecsiubl

Puc. 5. Ipuuunvt cnmepmu nayuenmos (n=27) ¢ MCC (a), 20e OHMK - ocmpoe
Hapywienue mo3206020 Kposooopauwienus, KKK - scenyoouno-xkumeunoe kposonie-
yenue; kpugvle Kannana-Maiiepa, unniocmpupyioujue 6blacuaniie NAYUeHmos ¢
nposooumoii MCC no cpagnenuio ¢ paccuumanHoll coZacHo CUIMICKOU Mooenu
cepoeunoit neoocmamounocmu (6) u wixanvl pucka MAGGIC (8) na ocnosanuu
UCXOOHBIX NOKA3AMeNell Ka)3c0020 nayuenma 00 UMRIAGHMAYUY YCMPOTiCMed.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

B TOoYke 12 MecsieB HaOmoneHus (prc. SB) U OKa3aluCh
cornocraBuMbiMHU (¥*=2,24, p=0,134). Bmecte ¢ Tem y ma-
ueHToB ¢ orBeToM Ha MCC, pa3BUBIINMCS YK€ KO BTOPO-
My MeCSIly NOCJIe UMILIaHTAalluU YCTPOWCTBA, B TEUCHHE
MOCIICYIONIEro HaOoneHus (caeayronue 22 Mecsia) He
OBIIO 3aPETUCTPUPOBAHO HU OJTHOTO CITy4asi CMEPTH.

OBCYXJIEHHUE MOJYYEHHBIX
PE3YJIBbBTATOB

[lpuauMas BO BHHMaHHE pPa3HOHAIPABICHHOCTH
JUHAMUKA KIIMHUKO-HHCTPYMEHTAJIBHBIX ITOKa3aTenell Ha
¢thore MCC, B xoz1e MPOBEICHHOTO aHAJIN3a BIIEPBBIC OBLIIO
MIPUMEHEHO pa3/ieICHNe MAICHTOB Ha MOATPYTIITEI «yITyd-
HICHUSD), KYXYALICHUS» U «0e3 TMHAMUKWY». JIaHHBIHA mof-
XOJ] IO3BOJIMII BRIABUTH Hoxarpynmy u3 14 (28%) mamuen-
TOB C MAaKCHMAJBHBIM yTy4IlICHHEM Ha (DOHE MTPOBOIMMOIT
MCC. [Ipumenerne MCC y 3THX TaIMEHTOB COMTPOBOXKIA-
JIOCh 3HAYUTENBHBIM YITyUIIeHHEM KIHMHHIecKnX, DXoKI[
nokasarenei, B ToM gncie OB JIK, nucrtanmmm THIX u
BEIpaKeHHBIM cHIKeHHeM ypoBHS NT-proBNP. ITomo6-
HBIE pe3yabTaThl ncnonb3oBaHust MCC MOTyT BHOCHTE CY-
LIECTBEHHBIN BKJIAJ B JICUEHHE ITON KpallHEe TSKEJION Ka-
Teropuu OONBHBIX. [IpH ATOM MaIMEeHTH ¢ MAaKCHMaTbHBIM
VAy4IICHHEM B HaIllleM HCCIISOBAHIH OTIMYATNCEH HEHIIIe-
Mugeckoit atnonorued XCH 1 Heckompko 6oiee MOJIOABIM
BO3pacTOM. BEISIBHTE HHBIC OTIHYUTEIHHBIE 0COOCHHOCTH,
npenonpenensomue  3HGHEeKTHUBHOCTh  WCHOIH30BAHUS
JTAHHOHM METONWKN OOHAPYKUTH HE yIaJIoCh.

B To e Bpems HEOOXOAMMO OTMETHTH, YTO IPOBE-
neaable PKU cBHIETEIhCTBYIOT 00 OTCYTCTBHH OYCBH/I-
soro BrustHET MCC Ha @B JIXK [17]. Kpome Toro, moso-
JKUTETbHAS NuHAMHKa Ha GoHe mpoBeneHuss MCC mMoxeT
OBITh OOYCIIOBIICHa HE HEMOCPEICTBEHHBIM BO3ICHCTBH-
€M 3TOTO MeToJa JICUSHHsI, & OTCPOUCHHBIMH AP PeKTaMu
ONTUMANIFHOW MeTUKaMEeHTO3HOH Ttepamuu [18-21], dro
TpeOyeT yTouHeHus B manbHeimem. OTCYyTCTBHE JOCTO-
BepHoro 3¢dexkra MCC na ®B JIXK mo mamaemm PKU,
BEPOSITHO, COTIIACYETCS C Pe3yJbTaTaMH HAIIETO UCCIIENO0-
BaHUS: B IMOATPYIIC MaKCHMAIbHOTO OTBETa OKAa3alUCh
14 (28%) 6ombHBIX, y 23 (46%) OTMEYaIOCh yXY/IICHHUE,
00 JETaNbHBINA UCXOM, Y OCTANBHBIX 13 (26%) 60MBHBIX

Hcxoonvie XAPAKmMePUCMUKU CPDYRN GbLHCUGUUUX U yMEPUIUX NAUUECHMO8
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nmuHamukn OB JIK BreisiBieHo He ObUI0. BepositHo, aHa-
JIOTHYHBIC Pa3HOHAMPABICHHBIC W3MCHCHUS HHCTPYMCH-
TaJbHBIX MMOKa3arenei B cymectyromux PKU npusenn k
OTCYTCTBUIO CYMMAapHOIO JOCTOBEpHOro yiydmicHus OB
JIK u SBASIFOTCS XapaKTEPHBIMU JIJIsl IOMOOHBIX HAIIEMY
HaOJI0IaTENIBHBIX UCcCIeaoBanmii [22, 23].

CyllecTBEHHBIM OTpaHMYEHHEM JaHHOTO HCCIEO0-
BaHUSI SIBIISICTCSI OTCYTCTBUE KOHTPOJIBLHON TPYIIIBI, CHOop-
MHUPOBAHHOM Ha OCHOBE paHIOMU3AIH. DTO OTPaHUUCHHE
MOOY/INIIO K COMOCTABIICHUIO PEATbHO MOJTYYEHHBIX Hapa-
METPOB BBDKHMBAHHUS HAIIUX MAIIMEHTOB C IPOTHO3HPYE-
MBIMHU 110 JTAHHBIM CHATIICKOW MOJIEIH CEpACYHOM Helo-
crarou”ocTH (mkaga SHFM) n mkanst pucka MAGGIC.
AHaNOrnYHasi METOJIMKA CPABHCHHUS IIPUMCHSIIIACH U PaHEe
B pabotax, nocesmieHHbix MCC [14-16]. lllkana SHFM
OCHOBaHa Ha IIPOCTHIX KIIMHUKO-1a00paTOPHBIX U TepaIeB-
TUYECKHX XapaKTCPUCTUKAX, TOCTYITHBIX [T IPUMCHCHUS
Ha aMOy/aTOpHOM JTare MOCTPOCHUS MPOTHO3a >KU3HH.
Hcnonb3oBanue stoit Monenu no3sonuio A.Kloppe et al.
(2016) mponeMOHCTPUPOBATH TOJIOKHUTEIBLHOE BIUSHUE
MCC na nokasarenu BebkuBaHHs 600abHBIX ¢ XCH [14].

C noMomipto npuMeHeHus: Toil ke mkansl SHFM
B eBporneiickom peructpe CCM-REG ObUiM BBISBICHBI
OTIMYUS B BBDKMBAaHUM B TeueHue 1 roma, 2 m 3 jer y
noarpynmns! nanuertoB ¢ MCC u ®B JIXK 35-45%, npu
sToM y nanueHtoB ¢ @B JDK 25-34% peanbHble mokxa-
3aTelM BBDKHBAHUS OBUIM CPaBHUMBI C OXHIACMBIMHU
[16]. Onnako, B xoie MPOBEIEHHOTO HAMM aHajau3a Ma-
paMeTphl BBDKUBAHHS TAIIMEHTOB OKAa3alIUCh JOCTOBEP-
HO XY’€ NPOTHO3UPYEMBIX COITIACHO CHITICKOM MOJENIH
(%*=10,93, p=0,001). ITpu 3TOM, YacTOTa CIy4acB CMEPTH
OT JTF00BIX pU4HH y nanueHToB ¢ MCC K KOHILY TIEpBOTO
roja HaOironeHus cocrasmia 16%, mpyu NporHo3upyeMon
6%, uepes 2 rona - 40%, npu nporrHozupyemoii - 12,5%.
Heo0x0auMo OTMETHTh, YTO B XOJE aHAJOTMYHOTO OTe-
YECTBCHHOTO MPOCIECKTUBHOTO MCCIICAOBAHUS, BKJIFOYHB-
mero 55 manuentoB ¢ MCC, mkana SHFM Takxke mpo-
THO3UpOBaja 0Ooyiee BBHICOKME I1OKAa3aTeNIM BBDKHUBAHMUS
MAI[MCHTOB: 0’KUIaCMBbIi TTOKA3aTe/Ib BBDKUBAHUSI K KOHITY
nepBoro roja Ha 3,2%, a K KOHILy BToporo roja Ha 13,8%
CYIICCTBCHHO TPEBBIIIAs peaIbHbBIC MTOKA3aTCIIH BEDKUBA-
Hus 0onpHBIX ¢ MCC, coCTaBUBIINX K
KOHITy TmiepBoro roaa - 5,5%, K KOHILY
BTOpOTO roja - 20% [15].

Taobnuua 4.

BrpkuBIIE Vmepiiue [TomoOHBIE OTNMYMST B OXKHJAC-

nanuentst (n=29) | mauments: (n=21) | P MOl M peanbHON  MPOJOJKHUTEIIb-

Myskamsst, n (%) 20 (69) 19 (90,5) 0,07 HOCTH KM3HU OOJIBHBIX, BEPOSITHO,
- 115766 0.54 00yCIIOBJIEHBI M3BECTHBIMU OTpaHHYe-

Bospacr, et 63[55:66] 64[57:66] 2 HUSIMH K IMIPUMEHEHUIO CHUITICKOM Mo-
@K CH (NYHA) 2[2:3] 3[2:3] 0,28 JIEITN Y TOCTTUTAIM3UPOBAHHBIX MaI[eH-
Niremmaeckas XCH, n (%) 9(21) 5(24) 0,58 TOB C BBIPa)KEHHOH *KU3HEYTpOKaromien
Tocrosimnas I, n (%) 16(55,2) 18(85,7) 0,023 K°M°P6MH°°T“§ (mpposom neucn,
DB JIK, % 31[25,5; 36] 20[23;31,7] | 01 | SHrAPHBIM AMAbeTOM,  XPOHIHCCKOR
MOYEYHOH HEI0CTATOYHOCTBIO, XPOHH-

KAPILK, cm. 6,8 [6,3; 7,0] 7,2 [6,4;7,9] 0,07 | ueckoit 06CTPyKTHBHOI GOE3HBIO JIeT-
KCPJI)K, cMm. 5,7 [5,1; 6,1] 6,4 [5,1;7,0] 0,05 KHMX, OHKOJIOTHYECKUMHU 3a00JIeBaHUsI-
KAO JDK, mi. 220 [180; 250] 221 [200; 330] 0,23 Mu). Kpome TOro, oHa HE00LCHUBACT
KCO JIK, wi. 151 [120; 183] 167 [135;272] | 0,12 | [t HCPCOUCHHBACT PHCKH Y HOMIIBIX
MAlMEHTOB U MAlMeHTOB C WMILIAHTH-

TIIX, meTp 330 [300; 380] 300 [265; 385] 0,39 pOBaHHBIMHU ycTpoiicTBamu. B cBs3n
NT-pro-BNP, nkr/min 1641 [909,5; 3564] | 4220,5 [1455;7177] | 0,014 | ¢ 5TUM IPOrHO3UPYEMBIE IOKA3aTENN
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BBDKMBAHUSI HANIMX TTAI[IEHTOB OBUTH ITOBTOPHO OLICHEHBI
no ganHbM mkansl pucka MAGGIC. Tlpumenenue stoi
IIKaJIbl JJIs OLCHKH IOoKa3aresnel BbIKMBAHUS MAllIEHTOB
¢ MCC Haxoauio npuMeHEHHe B 3apyOeKHBIX HCCIENO-
BaHusx [15, 24, 25] u B IByX U3 Tpex pa3 yKa3bIBajlo Ha
npeumymectsa MCC [15, 24]. Oanako, B XoA€ aHaIu3a
HaIIUX JAaHHBIX ¢ Ucmojab3oBanueM mkaisl MAGGIC mo-
Ka3arenu BbDKMBaHMS nanueHToB ¢ MCC oka3anuck comno-
CTaBHUMBIMH C ITPOTHO3UPYeMbIMH (}*=2,24, p=0,134), nus
BCEX I'PYII BKJIIOUEHHBIX B UCCIIEA0BAaHHE MALIUEHTOB, YTO
BXOJUT B NMPOTUBOpEUHE ¢ pesynsTaramu perucrpa CCM-
REG u oreuectBeHHoro uccnenosanus [15, 24].
BepodTHO, Ha MONOXUTEIbHBIE PE3YIbTAThl PETU-
ctpa CCM-REG Mornu noBiIusATh MpHU3HABaeMble aBTO-
paMu OrpaHUYEHHUS: MPOBEACHHBIN aHATN3 HE YUUTHIBAI
MAIMEeHTOB, BBIMABIINX H3-M0J HAOJIONEHUS WIN yMep-
mux. Kpome Toro, aBropamu 3TOro peructpa He MpUBO-
JSITCSI IAaHHBIE O YaCTOTE CiIydae cMepTH OOJIbHBIX B X0OJ1€
caMoro HaOJIOAEHUS, YTO MOIJIO TOBJIUSATH HA HTOTOBBIE
pe3yabratel [24]. OueBHIHO, YTO Ha pEalbHYI0 4acTOTY
cinydaeB cMepT 00ibHBIX ¢ MCC CylIeCTBCHHOE BIIHSI-
HUE OKa3bIBaeT UCXO/IHAS TAKECTh MAllMeHTOB. [laliueHThI
¢ MCC, y4acTre KOTOPBIX B UCCJIEIOBAHUH 3aBEPIINIOCH
JICTaJIbHBIM UCXO/IOM OTJIMYAJINCh W3HAYAIbHO OoJee Tsi-
JKEIIBIM COCTOSTHHEM, IMPOSIBISIONIMMCS 0oJiee BBICOKUM
ncxonHeiM ypoBHeM NT-pro-BNP, Gonbuieit creneHsio
nunaranuu noioctd JIDK, 6onee nuskoi BennunHoii OB
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JDK, HanuuueMm CONMyTCTBYIOIIEH MOCTOSHHOW (opmbl
®II. OTu KaHHBIE COMTACYIOTCS C pe3yabTaTaMH KakK OTe-
YeCTBEHHBIX [16, 26], Tak U 3apyOexHBIX HCCIETOBAaHUN
[15], mpogemoHCTpHUpOBaBIIUX OOICe HEOTATOMPHUSITHBIN
poTHO3 B ycnoBusx nposeaenust MCC y ucxonno o6onee
Tsoxenbix manuenToB ¢ XCH 6onee 111 ®K u npu Bennyu-
He ®B JIXK ne nocruratomeit 25%. BeposTHo, 3THMH Xe
(akTOpaMu MOKHO OOBSICHUTH OTCYTCTBHE YITyUIICHUS
KJIMHUYecKoro craryca ot npumenenus MCC y nanu-
eHToB, pedpakrepubix kK CPT, kak 3T0 ObUIO MOKA3aHO B
HAaIIeM HUCCIIEIOBAHUHU.

3AKJTIOYEHHUE

Ha ¢done mpuMeHeHWS MOIYTSAIUN CEpIACYHON CO-
KpaTUMOCTH YJalloCh JOCTUYb YIIydiieHns1 y 14 GOnbHBIX,
9T0 coCcTaBHIO 28% OT BCeX ciydaeB. Y 3THUX IMAllUCHTOB
3apErHCTPUPOBAHO 3HAUUTEIBHOE YIYUIICHHE BCEX KIIH-
HUKO-WHCTPYMEHTAJIBHBIX TIOKa3arene. EanHcTBeHHBIM
(akTOpOM, 3HAYUMBIM ISl JOCTHKEHUSI MAKCUMAaIbHOTO
apdexra or MCC, okazanack HEHIIEMHYECKas STHOJIOTHS
XCH. [IpoBeneHHOE HICCIEIOBaHUE MTPOIEMOHCTPHUPOBAIIO
orcyrcTBue noctoBepHoro BiaustHusT MCC Ha mokasarenn
BbDKMBaHMA nanueHTtoB ¢ XCH, oxHako cymiecTBEHHbIE
OTPaHWYCHUS MPOBEACHHOTO MCCIIENOBAHHS TO3BOJISIOT
MIPEATIONOXKUTE HEOOXOANMOCTh TIPOBEICHHS IOTOJIHH-
TEJILHBIX PAaHJOMHU3UPOBAHHBIX HCCIIEIOBAHHUHN ¢ OOIBITNM
KOJIMYECTBOM HaOJIFOICHUI.
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MEXIIPEJICEPHA I BJIOKAJIA Y DJIEKTPOKAPIUOT PAOMYECKHE [TAPAMETPBI AHOMAJIBHOM
P BOJIHbI KAK HEMHBA3UBHBIE ITPEJJUKTOPBI ®MBPUJIISLIMHN ITIPEJCEPIUI
T.I'Baiixanckas, T.M.KonTtiox, 1./I.Ko3:10B, A.B.®poJioB
I'Y Pecnyonuxanckuil nayuno-npaxmuyeckuii yenmp «Kapouonozus», Pecnyonuka benapyco,

Munmnck, yn. Pozvt JTtokcemoype, 0. 1100.

Heab. OnpeneseHne HEMHBA3MBHBIX MAapKepOB AJIEKTPHUYECKOW NPEICEpAHON JUCOYHKIUU M PHUCKA Pa3BUTHUS
HeknananHoi Guopuusiun npencepauid (PIT), pazpaboTka MIPOrHOCTUYECKOH MareMaTHYeCKOW MOJENH Ul OLEHKH
pucka ®IT Ha ocHoBe anekrpokapanorpaduyeckux (OKI') nokazaresneit P BoHBI BO BpeMsi CHHYCOBOTO pUTMa.

Marepuana u MeToAbI HccaeoBaHus. B uccnenosanne Britodniy 211 manueHToB ¢ KapAUOBaCKYJIIPHOHN maTo-
norueit (Mmeauana Bospacta 62 [52; 71] net, 67,8% Myxxuunbl, cepaeunas HegoctatouHocts [-111 @K nmo NYHA). Becem
MaIUeHTaM B JUHAMUKE (Tepro/ HaOmroaeHus - Mmeauana 45 [26; 67] mMec.) mpoBeicH koMIuteke uccienoBanuii: DK™ B
12 oTBenenusx, axokapanorpadus, cyrounoe Mmonuropupoanue IKI. [To nanneiM nosepxuoctHoit IKI' Bo Bpemst cuHy-
COBOT'O PUTMa OIICHUBAJIM ITapaMETPhI AJIEKTPUYECKON aKTHBALMHU ITPEACEPINH - MOP(OIIOTHIO, JUTUTEIEHOCTh U BOJIBTAXK
3y010B P ¢ nHTErpanbHbIM aHamM30M aHoMainbHOCTH P BoiHbI 10 mikane MVP.

Pesyabrarel. B 3,7-nernuit nepuon y 44 (20,8%) nanueHTOB BIEPBBIE 3apEerHCTPUPOBAHBI YCTOWYHBBIE TTAPOK-
cusmbl OI1, y 12 (5,69%) manueHToB pa3BUics UIIEMUYECKHid HHCYIBT. B pesynerare ROC-ananu3a u oqH0(hakTOpHOI
Koxc-perpeccun BbIsiBIeHbl He3aBucuMble peaukTopsl PII: pacmupenne P BomHbl Bo I1-m otBenenun OKI, mexnpen-
cepanas Omokazna (MIIB) 3 crenenu, yBenMueHue III0MaIH TEPMUHAIBHOK HeraTuBHOM (asbl P BonHbI B oTBeeHHH V|
(PTFV)), nuzkoammityubliii P 3y0en B I-M oTBeieHnH ¥ pacyeTHbIN ypoBeHb aHOManbHOCTH P BosiHE >3 6alioB 1o
mkane MVP. JlanHbie MHOTO()AaKTOPHOTO PErpecCHOHHOIO aHaln3a MPOIIOPIHMOHANBHBIX pucKoB Kokca moarsepanimm
MIPOrHOCTUYECKYIO 3HAYMMOCTh I Tpex HezaBUCUMbIX npenuktopoB PIT: MIIb 3 ct. (otHOmIEHUE puckoB (OP) 5,92;
95% nosepurenbublii nuTepsan (A1) [2,48-4,12]; p=0,0001), PTFV, (OP 1,14; 95% JIH [1,04-1,24], p=0,003), nusko-
BonbTHas P BostHa B [-m otBenennu <0,1 MB (OP 1,03; 95% A1 [1,02-1,05]; p=0,0001); B pe3ynbrare HocTpocHa Marema-
TUYECKas MOZIENIb [UIs TporHo3upoBanus pucka OIT (-2LL=258; ¥*=105; p=0,0001). Takue npeauxropsl, kak PTFV, (OP
1,41; 95% AU [1,17-1,72], p=0,0001) u mkana MVP (OP 1,85; 95% JIU [1,27-2,70], p=0,001) Obu1n accormupoBaHbI C
BBICOKMM PUCKOM HHCYJBTa cornacHo Koke perpeccuonnoit moaenu (-2LL=62,5; ¥*=38,4; p<0,001).

3akarouenne. Komruieke DKI-mapkepoB anekrpuueckoi aucyHkuuu npencepauii, rakux kak MIIb, PTFV1,
MVP mikana v HU3KHH BOJIbTaX P BOJIHBI, I03BOJISIET MACHTH()UIMPOBATH MAIIMEHTOB ¢ BBICOKUM prckoM PII u niremu-
YECKOTO MHCYJIbTA.

KiaroueBnle ciioBa: MeXKNpeacepaHas 6J'IOKaZ[a; napamMeTphbl P BOJIHBI; ITPCAUKTOPHI pUCKaA; (1)I/I6pI/IJ'IJ'ISHII/I$[ npeacep-
Z[P[ﬁ; HUHCYJIBT; BHGKTPOKap)II/IOFpa(l)PIH
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INTERATRIAL BLOCK AND ABNORMAL P-WAVE ELECTROCARDIOGRAPHIC PARAMETERS AS
NON-INVASIVE PREDICTORS OF ATRIAL FIBRILLATION
T.G.Vaikhanskaya, T.M.Kaptiukh, I.D.Kozlov, A.V.Frolov
State Institution «Republican Scientific and Practical Centre «Cardiology»», Belarus,
Minsk, 110b Rose Luxembourg str.

Aim. To identify noninvasive markers of atrial electrical dysfunction and risk of nonvalvular atrial fibrillation (AF)
and to develop a predictive mathematical model to estimate the AF risk based on electrocardiographic (ECG) P-wave
parameters during sinus rhythm.

Methods. The study included 211 patients with cardiovascular pathology (aged median 62 [52; 71] years, 67.8%
male, NYHA heart failure class I-III). All patients (follow-up median 45 [26; 67] months) underwent a complex of studi-
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es: 12-lead ECG, echocardiography, 24-hour ECG monitoring. Based on surface ECG data during sinus rhythm, parame-
ters of atrial electrical activation were assessed such as Morphology, Voltage and P waves duration (MVP) according to
integral analysis by MVP score.

Results. During 3.7-year period, 44 (20.8%) patients experienced new-onset sustained AF and 12 (5.69%) patients
developed ischemic stroke. As a result of ROC analysis and univariate Cox regression, independent predictors of AF
were identified: P-wave prolongation in the DII lead, 3rd degree or advanced interatrial block (alAB), an increase P-wave
terminal force in lead V| (PTFV ), low-voltage P-wave in the DI lead and calculated level of abnormal P-wave >3 points
on the MVP score. Data from multivariate Cox proportional hazards regression analysis confirmed the prognostic signifi-
cance for three independent predictors of AF: alAB (hazard ratio (HR) 5.92; 95% confidence interval (CI) [2.48-4.12];
p=0.0001); PTFV, (HR 1.14; 95% CI [1.04-1.24], p=0.003); low-voltage P-wave in lead DI <0.1 mV (HR 1.03; 95%
CI [1.02-1.05]; p=0.0001); and as a result a mathematical model was created to predict AF risk (-2LL =258; y*> =105;
p=0.0001). Predictors such as PTFV (HR 1.41;95% CI[1.17-1.72], p=0.0001) and MVP score of abnormal P-waves (HR
1.85; 95% CI [1.27-1.72] 2.70], p=0.001) were associated with a high risk of stroke according to Cox regression model
(-2LL= 62.5; ¥*=38.4; p <0.001).

Conclusion. Complex of ECG markers of atrial electrical dysfunction such as alAB, PTFV , level MVP score of
abnormal P-wave and low P-wave voltage allows identifying patients at high risk of AF and ischemic stroke.

Key words: advanced interatrial block; P-wave score; risk predictors; atrial fibrillation; stroke; electrocardiography
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Oubpumsinust npencepauii (OI1) sBnsercs Hau-
0osiee pacIpOCTPAHCHHOHN CEpJCUHON TaXUapUTMUCH B
o6meit nomymsaunu (1-2%), yacrora passutus PI1 yse-
JINYUBAETCSI C BO3PACTOM U JOCTUTAET 6% Yy JHI] CTapie
65 ner. ®II acconuupyercst ¢ HanboIee PacupPOCTPaHEH-
HBIMH 3200JICBAaHUSIMHU - HIIEMHYCCKOM O0JIE3HBIO Cepiia
(UBC), aprepuanbhoii runeprensueit (Al'), sHn1oKkpruHO-
JIOTUYCCKUAMU 3a00JIEBAHUSIMU, KIIATTAHHBIMHU TOPOKAMU U
cepaeunoit HenocratouHocThio (CH) [1, 2]. ¥V nanuenTon
¢ UBC (B 3aBUCUMOCTH OT THIIA M CTCIICHU MOPAKCHUS
KOpOHapHBIX apTepuil) pacnpoctpanenHocts OII cocTas-
nset oT 4,1% no 58%, a y nui ¢ ®OII gyacTora BbIABICHUS
UBC nocruraet 34%. Pazputue ®II BeI3BIBaCcT 000CTpE-
Hue cumntomoB MBC n CH, yxyamaeTr KIMHHYECKOE
TEUEHHUE M TOBBIIIAET PUCK CEPhE3HBIX OCJIOXKHEHHH -
CHUCTEMHBIX TPOMOOIMOOIIHIA, UHCYIIFTOB U KOTHUTUBHBIX
Hapyuienui [1-3].

OII accounupyercsi ¢ 3a00€BaHUEM MPEJICEPAUN -
aTpUOMMONATHEH, COMPOBOXKJAIOIIEHCS CTPYKTYpPHBI-
MH U DJIEKTPOMEXaHUYECKUMU u3MeHeHusmu [3-6]. Kak
MIPaBUJIO, 3T U3MEHEHUS B IPEACEPAUSIX MPEIIECTBYIOT
ne6roty @I u MoryT ObITH OOHAPYKEHBI IIPH UCCIIEI0BA-
HUM aTpUAIbHONW aKTHBAIMU KaK MPHU dHIOKAPAHAIBHOM
KapTUPOBaHUM, TaK U MPU PErucTpalii NOBEPXHOCTHOM
anekrpokapauorpammel (DKT) [7]. TTapamerpst P BostHB
Ha OKI oTpaxaroT 3JIeKTpUUECKYI0 aKTUBALIMIO MIPEICcep-
JUil, KOTOpas 3aBUCUT OT CTPYKTYpBhl, pa3MEpPOB U dJIEK-
TPOMEXaHWYECKOW (YHKIUH TPEACEPIHi, TTOATOMY P
rokasaresieil P BOJHBI aKTHBHO M3Yy4arOTCsl B [OCJIEHEE
10-netue B KauecTBe MPEAUKTOPOB BOo3HHMKHOBeHUST DII

[8-14]. Hanpumep, aBroper M.Rasmussen et al. (2020)
0OHapy»XHJIM, 4TO JIUTEIbHOCTH 3yOua P >120 mc, yBe-
JIMYEHHE TUIOIAAN KOHEYHON HeraTuBHOU (a3bl P BOJIHBI
B orBesiennn V| (PTFV , P-wave terminal force in V) n
OTKJIOHEHHE 3JIeKTpudeckoil ocu P BomHEI BpaBo acco-
LIMMPOBAHBI C BO3pacT-3aBucuMON MaHudecranueir OI1
[14]. B HECKOIBKUX AITUIEMHUOJIOTHYECKUX UCCIICOBAHU-
SIX TIPOJIEMOHCTPUPOBAHA IPOTHOCTUYECKAs 3HAUUMOCTh
YUIMHEHUs BOJHBI P, yacTuyHON M Janexo 3ameameit
MEXITPEICepAHOM OI0Ka/Ibl KaK HE3aBUCUMBIX MTPEAUKTO-
poB pucka OIT [14-18].

Mesxnpencepanas 6iokana (MIIB) siBisiercst oqHuM
n3 Han6osnee n3ydeHHbIXx DKI' peHoMeHOB, OTpakaronmx
3aJIepIKKy MPOBEIEHUS MEXIY MPaBbIM M JEBBIM MpE-
cepaueM (JIIT) uepes mydok baxmana [18, 19]. AnHomauu
npeacepanii, Takue Kak aTpuaibHbIil puOpo3 U nuiara-
st JITT, mpuBOAST K aHOMaJIBHOM AIIEKTPOPHU3HOIOTHH 1
AIEKTPUUYECKOMY aTpUaTbHOMY PEMOAEIUPOBAHUIO C 3a-
MEJICHUEM NTPOBEICHUS UMITYJIbCOB U SIBJISIFOTCS AJIEKTPO-
QHATOMUYECKHM CyOCTpaTroM JUIsl pa3BUTHS Ipecepa-
HbIX aputMuil [17-20]. CTpyKTypHBIE U3MEHEHUSI B 30HE
myuka baxmaHa BBI3BIBAIOT MPOAOIBHYIO AUCCOLUALNIO B
COCEHUX MBILIEYHbIX BOJOKHAX M CIIOCOOCTBYIOT (op-
MHUPOBaHUIO MeXaHu3Ma re-entry u pazsuruio OII. B3au-
MocBs3u MIIb u @I noarBep:k/1eHbl B MHOTOUHUCICHHBIX
uccinenoBanusx [13-19]. DkcnepThl B 3MEKTPOPU3HOIIO-
Iy, Hay4dHble nocnenoBatenu A. Baiteca ne Jlyna - us-
BECTHOT'O HCIAHCKOT'O YU€HOTO, BIIEPBbIE 3asBHBILEIO B
1988 roxy 06 aTom penomene, npetoxmim B 2015 rongy
HOBBIH TepMuH - «baliec cUHIpOM», KaK OTAENIbHBIH
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KJIIMHUYECKUN CHUHAPOM, HJI KOTOPOTO XapaKTepHO CO-
yetanue MIIb 3-if creneHn M HaJKENTyJOYKOBBIX TaXU-
apuTMuii, camoil gactoil u3 kotopsix sBisgerca @II [15,
19-21]. U yxe B 2018 rony omyOIMKOBAaHBI PEe3yJbTaThI
MeTa-aHanu3a (16 uccnenoBaHui ¢ JAONTOCPOYHBIM Ha-
OomronenremM 17865 manMeHTOB), KOTOpPbIE IMPOAEMOH-
CTpUpOBANU CTPOryro cBs3b Mexay MIIb u ®II; aBTopa-
MM YCTaHOBJIEHO, YTO Hajuuue jajeko 3auenmeit MIIb
noBslaeT puck pazsutus OII B 18a pasa [22].

Janeko 3ameamas MIIb, unu MITb 3-ii crenenu, xa-
paKTepU3yeTCsl peTPOrpagHbIM PacIpOCTPAHEHUEM JIEHO-
nsapuszanuu B JIIT u orpaxaercs na OKI' pacmupenuem P
BOJTHBI (>120 Mc) u 6udasznoit Mopdoorueii P BoHbI B 3-x
HwxHUX otBeaeHusx OKI (11,
III, aVF). Yactuunas MIIb, unu
MIIb 1-ii crenenu, Ha MOBEpPX-
HoctHoit OKI BeIIISIANT Kak

(Me [LO; UQ))

ORIGINAL ARTICLES

MATEPHUAJIBI U METO/IbI
NCCIEJOBAHUA

B wnccnenoBanme Bxiarouymid 211 mammeHTOB ¢ CH-
HYCOBBIM PHUTMOM W CTAaOWJIBHBIM TEYCHHEM KapIuOBac-
kymsipHoro 3abonesanus (MUBC, AT, kapaumomumonarus).
Cumrromsl CH IT @K (n=102) u IIT ®K (n=46) mo NYHA
BbIsABIEHBI y 70,1% JIUIT KOTOPTHI. DIEKTPOHHBIC KapANO-
crumynsaTopsl (OKC) mvrrantupoBanst 37 nanueHTam (15
nmByxkamepHbIx DDD u 22 pecunxponnzupytomux CRT-P
ycrpoiictB). KnnHuueckas XxapakTepHCTHKAa COBOKYITHOH
KOTOPTHI mpezcTasieHa B Tabn. 1. Ilepwon nabmoneHus
coctaBmi 45 [26; 67] mecsmes. [Ipu popmupoBanuu mpo-

Tabnuua 1.

Knunuueckan Xapakmepucmuka nayuenmoe, 6K/i1l04€HHblIX 6 uccneoosanue

pacuiMpeHHass MOJOKHUTEIbHAS
(MoHO- wiH n3oda3Hasi) BoiHa P
¢ AnuTeNbHOCTRIO >120 Mmc [23].

OnHako WCCIEIOBAaHUS — B3au-

Mocsszeit mexy PII u napame-
Tpamu P BOJIHBI OrpaHNYEHBI He-
KOTOPBIMH METOJIOIOTHYECKUMHU
(axropamu: PETPOCTIEKTHB-
HOCTb aHaJIN3a, CyObEKTUBHU3M B
OLICHKE JUTUTEIBHOCTH ¥ MOp(ho-
JIOTHHU BOJIHBI P mipu oTCcyTCTBHM
YHUQUIMPOBAHHBIX aBTOMATH-
YECKUX aJITOPUTMOB I aHAJIH-
3a P-BosIH 1 HeooleHKa peab-
HOH pacnpocTpanenHoctu DIT
BCJICICTBHE THIOIUArHOCTHKU
ACHMITOMHBIX U CyOKJIMHHYEC-
kux BapuantoB ®IT [7-11]. dus
OLIEHKU aCHUMTOMHBIX AMH30/10B
®Il B uccnenoBaHUM aBTOPOB
F.Kreimer et al. (2021) Obun
U3ydyeHbl JaHHble 366 manm-
€HTOB C HMIUIAaHTUPOBAHHBIMHU

Tapamerp HaII_I/IeHTI)I
(n=211)
Bospacr, roast 62 [52; 71]
ITon, my>xx4annsl, n (%) 143 (67,8)
Macca Tena, Kr 72 [64; 85]
Wnpexc maccsl Tena, Kr/m? 28 [27; 30]
Caxapunbiii muadet, n (%) 66 (31,3)
AptepuanbHas runeprersus, n (%) 118 (55,9)
XpoHudeckas 00CTpyKTHBHAs 00JIe3Hb JIeTKHX, n (%) 23 (10,9)
HNmemngeckast 601e3Hb cepaa, n (%) 121 (57,3)
I'imeprpodudeckas HeoOCTpYKTHUBHAS Kapromuonarys, n (%) 10 (4,74)
JunarannonHas / peCTpUKTUBHAsI Kapauomuonatus, n (%) 7/3 (3,32/1,42)
Cepneunas megocrarognocts @K III mo NYHA, n (%) 46 (21,8)
Mesxmpencepanas onokana (1-3 crenenn), n (%) 65 (30,8)
JmrensHOCTE 3y011a P Bo 11-Mm otBenennu DKI, mc 112 1107; 122]
Jareko 3arremas Mexmpencepasas omokaza, n (%) 42 (19,9)

Awmrmmutyna P Bonabl B [-M otBenennu OKI, MB

0,12 [0,10; 0,14]

JmrensHOCTh PR mHTEpBana Bo II-M orBenenmu DKI, mc

176 [156; 200]

Awmrmmmtyna HeratuBHOH (asel P 3y6ma Bo 1I-m orBenernrm OKI, MB | 0,12 [0,01; 0,17]
0,23 [0,15; 0,28]

0,06 [0,01; 0,10]

METJICBBIMU PETHCTPATOPAMU; B
pe3yibprare aHaau3a He3aBUCH-
MBIX (haKTOpOB OBLIO OOHAPYIKE-
HO, 4TO Jajieko 3amemmas MITb

Awmmmtyna nosutuBHOM (asel P 3y6iia Bo [1-m otBenennu OKI, MB

AMIUTMTYJIa HeraTMBHOM KoHeuHo# dasbl P 3yOiia B oreenennn V , MB

JUITENEHOCTS OTPHIIATENBHOM (paskl P BONHEI B OTBeICHMH V|, MC 4810,01; 64]

U aHOMaJIbHAs TUIOINAIb TCPMHU- -
HANBHOM (hazsi P BONHEI B OTRE- I[Tnomane TepmunanbHOH (asel 3y6na P B oteenennn V,, Mc x MB | 3,22 [0,01; 6,43]
nennu V, accouunposamucy ¢ | Hlkanma MVP, Gaser 1[0; 3]
5-KpaTHBIM HOBBILIEHUEM PHCKa | Mdpakuus BHIOpOCa JIEBOTO Kenyaouka, % 62 [55; 64]
passutus OII [264]' . Jluametp neBoro npeacepaus (epeaHe3aaHuii pasmep), MM 40 [36; 44]

Hexeio paborsi fmo 1y HATCH mixana, 6amis 1[0; 3]
YCHHE OJICKTPUUYCCKON Tpe-
CepﬂHOﬁ [[I/IC(l)yHKI_[I/H/I U pac- CHAZDSZ-VASC mKaJa, 6aHHBI 2 [1, 3]
npoctpaneHHocty  MIIb  y | IlIxana HASBLED, Gaisl 2[1;2]
HaHHeHTOB6 ¢ KapHHOBaCKﬁlgg VMIIaHTHPOBAHHbIE 3JIEKTPOHHbIE YCTPOHCTBa, N (%) 37 (17.,5)
uelvit - 3abonemanmmi - ( > | TTepron maGmonenus, Mecsup 45126; 67]

AT, xapanoMuomnaTuu), OLEHKa
HeunBasuBHbIX OKI' npenuk-
TOPOB pHUCKa Pa3BUTUS HEKJa-
nanHoit ®I1 wu paspaborka
MaTeMaTU4ecKoil Monenu Juis
nporuo3uposanus pucka OII.

[Mpumeuanus: MVP - mikana oneHkH MOpPQOIOTUM U aMILIUTYIHO-BPEMEHHBIX MHa-
pametpoB P Bosubl; HATCH - GayuibHast 1mikana nporuosa nporpeccupoBanust OI1:
runieprensust (1 6amr), Bozpact =75 et (1 6amn), TUA/mucynsr (1 6amr), XOBJI (1
6a), CH (2 6amna); CHA,DS -VASc - mkana oleHKH pucka TpoMO609MOOIHYECKUX
ocnoxHeHui; HASBLED - mikasna olleHKH pUCKa KPOBOTCUCHHH.
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CIIEKTHBHOM OJTHOIIGHTPOBOW BBIOOPKH, NPE/ICTABISIONICH
«TIOTYJSIMOHHBIA  cpe3» Hambojiee paclpoCTpaHEHHBIX
Cep/IeuHO-COCYANCTHIX 3a00JIeBaHuil y JHIl B Bo3zpacte >50
JIET, UCTIOJIb30BAJIN CIIEAYIONINEe KPUTEPUH BKIIOUCHUS B
HCCIIeJOBaHNE: HaJMYME NMHCbMEHHOTO HH(MOPMHUPOBAH-
HOTO COINIacHsl Ha MNPOBEJCHHUE MCCIIE0BaHUI; CHHYCO-
BBIIl PUTM Ha MOMEHT BKJIIOYEHHUS B MCCIIEOBAaHHUE; HOP-
ManibHas (pakiust BeiOpoca jeBoro xenynouka (OBJDK)
unu ymepenHo cHikeHHass OBJDK (>39%); orcyrcTBue
MIPE/LIECTBYIOEH Npoueaypsl adjaaluy WK KIlaraH-
HOM Koppekuuu. Kpurepusmu He BKIIOUEHHUS B HCCIIe-
JIOBaHUSI ObUIM TIPHHSTHI CIEAYIOIINE YCIOBHS: HHCYIBT
B aHaMHe3e, WH(PAPKT MUOKapAa WM aOopTOKOPOHApHOE
LTYHTHUPOBAHUE AABHOCTHIO MEHEE O MECSIEB; AEMEHIINS;
MIEePBUYHBIN KITallaHHbIM UM BPOXKAECHHBIN OPOK CEpLa;
tepmuHaneHas cragust CH; @I B anamHe3e UM kareTep-
Hoe yieueHne aputMmuu; OKI' HU3KOro kKauecTBa, MpemnsT-
CTBYIOILIETO NPELIU3HOHHOMY U3MEPEHHUI0 P BOTHBI.

IIpu cuHycOBOM pUTME aHAIM3UPOBAIN HCXOTHBIC
nanuble mudposoit OKI-12 (ammuTyna, ATUTENBHOCTD,
Mopdosorus P Boiubl 1 PR uHTEpBa) 1 mapameTpsl 9X0-
kapauorpadun (9xoKI'). MarHuTHO-pE30HAHCHYIO TOMO-
rpaduto (MPT) cepaiia ¢ KOHTPACTHPOBAHUEM BBITTOTHHIIH
183 mamueHTam, HaTrTepH OTCPOUYEHHOIO KOHTPACTUPO-
Banust mMuokapaa (LGE) Obut mpuHST B KauyecTBe KpHTe-
pust MHOKapananbHoro ¢ubposza. OueHKa aMIUIUTYJHO-
BPEMEHHBIX IMapaMeTpoB P BOJHBI mpoBeAeHa C MOMO-
mplo 12-xkaHanbHON 1U(POBOH KOMITBIOTEPHOH CHCTEMBI
«MuTekapa-8» (benapych) cornmacHo anroputMam aBToMa-
trdyeckoro DKI' ananuza. JlomonHuTenbHass MaHyalbHas
KOppEeKLUsl MEeKTPOHHbIX MeTok P Bonubsl Ha OKI' y ma-
LUEHTOB ¢ UMIIaHTupoBaHHEIMU DKC BBIMOIHEHA ABYMSI
HE3aBUCUMBIMH CIIEHUAINCTAMU C TOMOIIBIO YBEITHUCHHUS

27

Mmacmiraba xkomruiekcoB DKI' Ha MOHUTOpE W MPELU3HOH-
HOTO Kajumnepa. /I HHTerpaabHON OLIEHKH CUTHANA IIpe-
CepJHOM akTUBHOCTH Ha noBepxHocTHOI DKI" npumenniu
mkary MVP ananusa napamerpos P Bonss! [10], mporso-
CTHYECKasi IEHHOCTh KOTOPOI OblIa MOATBEPXK/ICHA B He-
CKOJIBKHMX HCCIICIOBAHUAX, MPOBEJCHHBIX B Pa3IMYHBIX
MOMYJSIMOHHBIX rpynmnax [25, 26]. llkana MVP no3so-
Ji1a UACHTH(UIMPOBATH KOMIUIEKC aHOMAJIbHBIX TIOKa3a-
Tenel P BONHBI, OTpaXkaroIUX CTENEHb 3JIEKTPHUECKOro
pemozenupoBanus npencepauii 1 MIIb B 6annax:

* wmopdonorus B HwkHEX ortBenenusix (II, 111, aVF), na-
yucieHne 0aioB: mpu MoHodaszHoi P Boiane <120 mc - 0
6atoB, mpu MoHOo(da3Hoi P BoHe >120 mc - 1 6am, npu
oudaznoit P Boiae >120 mc - 2 Gasuia;

e BoibTax (ammuuryna) B I-m orBenenun (mpu P >0,20
MB - 0 6amioB; npu P B auanaszone 0,10-0,20 MB -1 6ai,
npu P <0,10 mMB - 2 6anna);

e mnurensHOCTh P BonHb! (ipu P <120 mc - 0 6annos, npu
JIIUTEILHOCTH BOJIHEI P B muanaszone 120-140 mc - 1 Gam,
npu P >140 mc - 2 6amnna).

s onenxu crenenn MIIb npumennnu OKIT xpu-
Tepun kinaccudukanuu [27, 28], npeicTaBieHHbIe B Ta0.
2. Jna muddepeHnmanbHOR TUArHOCTUKHU, JAJEKO 3a-
menmedt MIIb ¢ npeacepAaHbIM SKTOMMUECKUM PUTMOM,
BO3HMKAIOIUM Ha YPOBHE TEPMUHAIILHOTO IPEOHSs, POBO-
JIITH TIIATEIIBHOE MCCIIeIOBAaHUE HIDKHUX OOKOBBIX OTBE-
nennit OKT™ (V. 1 V) Ha npeIMeT Hau4Hs MOJ0KHTEb-
Horo 3ybua P (kpurepuii, nomoraromuii ovmmunts MITb ot
HKTONUYECKUX Y3JIOBBIX U MPEICEPIHBIX PUTMOB). ApHUT-
MHUUECKHE COOBITHS OIIEHMBAJIM B JMHAMHKE (JBa pasa B
roj1) ¢ MOMoIIbI0 MoBepxHocTHOH DKI'-12, XontepoBckoro
MoHHUTOpHUpoBaHus (XM) u mpoueaypsl HHTEPPOTUPOBa-
nust DKC (3ampoc 3a1aHHBIX apaMeTpOB U CTATHCTHYE-

Taonuua 2.
Knaccugpurkayus mexcnpedceponoii on0xaowt
CrerneHb,
Krnaccugukarust o IMatodusuosnorus OKT npuzHaku
3ameIeHHe IPOBEICHUS
. TpOBC Opnnodasnast BomHa P > 120 MC B HIDKHUX OTBezIe-
YactuuHas IlepBas HMITYJIbCOB I10 IIY4KY
ausx (I, I, aVF)
baxmana
Tpan3uropHas Omokana Uepenosanne onHo(a3HOi BoHEI P >120 Mc B
Warepmurrupyromas | BTopas | mpoBeIeHUS UMITYIBCOB IO oreeaennu (11, 11l wmm aVF) ¢ nByxdasHoit (+/-)
nyuky baxmana YIUIMHEHHOH BOJHON P B 3TOM ke OTBEAEHUU
Janexo 3amenmas Toerns Vanmuenne Bonusl P >120 Mc ¢ nByxdazHoii (+/-) Mop-
TUIHMYHAS P TTosHast moCTOSHHAS ¢ormorueit Bo Beex HkHUX otBencHusx (11, 11 u aVF)
Tom 1 O10Kaja MpoBeJeHUs P >120 mc, Bosna 2-(hasnas B I1l u aVF, Bo II-m
UMITYJIbCOB I10 ITY4KY OTBC/ICHUU KOHEYHBIH KOMIOHEHT P m30da3HbIii
EavXMaHa ¢ perporpai- P >120 mc, Bonna 6ucasnas B 111 u aVFE, Bo II-m orBe-
Tum 11 HOW aKTHBALHUCH JICBOTO | /opyiy 1 koHeuHAs yacTb P BONHbI oudasnast (B rienom
mpezicepaus (MMITyIbC 3-dasuas mopdosorus P Bossb! B otBeneHuu 1)
Jlanexo 3amrenmras PacpoCTpaHsACTCA BHU3 K
P >120 mc, Bonna oudasnas so II-m orBenenun (+/-
ATUIMYHAS T 11 aTPHOBEHTPHUKYISIPHOMY = . ¢ P HIII V(F )
Y31y H YCTBIO KOPOHAPHO- ¢ HeraTuBHOH yacThio P B orBenenmsx 111, a
Tun IV o CHHYCA, a 3aTeM BBEPX P >120 mc ¢ 3-da3Hoit Mopdoorueit B 0TBEACHUSIX
B Kay/JalbHO-KPaHHATEHOM IL, [l m aVF
Tun V* HAIPABIICHUN) P <120 mc ¢ TunnuHoit 2-dazHoit Mmopgonorueii (+/-)
BO Bcex HmkHUX otBeaenusx (11, 111, aVF)

[Ipumeuanue: * - npu HOPMAJIBHOW JUTMTEILHOCTH BOJIHBI P.
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CKUX JAHHBIX IO aNMapaTHOMY BBIABICHUIO apUTMHUYe-
CKUX SMH30/10B, 3a(MKCHPOBAHHBIX MMILIAHTHPOBAHHBIM
YCTPONCTBOM IMAI[UEHTA).

IlepBUYHOI KOHEUHOMN TOUKOW CITy>KWJ MEPBBIN AH-
3071 mapokcuszMmanpHON uiau nepcuctupytomeit ®II. Ko-
HeuyHas Touka (kox nuarHos3a 148 B MKB-10) cuuranach
JOCTUTHYTOM B cityyae oOHapyxenus PII (mapoxcnzmainb-
Hasl, IepPCUCTUPYIOLIAs U IepMa-
HeHTHast (POPMBI) MM yCTOHYU-
BOTO TpemeTaHusl MNpeacepaui
(TIT) mo mamueiM DOKI' w/umu
XM, npu UHTEPpOTUPOBAHUU
OKC win npu Halu4uu JIOKy-
MeHTHpoBaHHON uctopun DII.
B 3aBucumocTH OT HanU4Ms UK
orcyrctBust snu3onos OII/TII
B IEpHOJl HAOJIOCHNUS, aHaIH-
3UPYEMYI0 COBOKYIHYIO KOTOp-
Ty paszfenwin Ha 2 rpynmsl: 1)
rpyrnma 6e3 ®IT cobwituii ¢ cu-
HycoBeIM putmMoM (CP, n=167,
B T.4. 23 manuenta ¢ OKC) u
rpynna ¢ 3aperucTpUpPOBaHHBI-

Yactuunas MIIb
Po=122 mc

Yacruynas MI1b
P =145 mc, P 6udpasnbrit

ORIGINAL ARTICLES

mu srmzonamu OII/TTI B nepron nabmonenns (OI1, n=44;
B T.4. 14 juir ¢ DKC).

CrarucTu4ecKHii aHAIN3

O0paboTka TaHHBIX MPOBOAMIACE ¢ TIOMOIIbI0 IBM
nporpamMMbl SPSS-23.0; kputnyeckoe 3HaUYEHUE YPOBHS
CTaTUCTHYCCKON 3HAYMMOCTH MPH MPOBEPKE HYJICBBIX T'd-
nore3 npuHuManock pasubM 0,05. KonuyecTBeHHbie npu-

Mexnpencepanas 61okaga (MIIB) 1 crenenn  Mesknpeacepanas 6aoxana (MIIB) 3 crenenn

Hanexo zamemmas MITb  Jlaneko 3amemmas MIIB,
Pu =133 mc, arunmyHas: Po =152 mc,
Prnrave Oudasnbiit Pinravr  TpexdasHbit

| W\Nw' W |

7 T

Puc. 1. Bapuanmol aHOMAIbHO20 MENHCRPEOCEPOHO20 NPOBEOEHUA Y NAYUEHINOG
ananusupyemoil 6blo0opKu.

Taonuua 3.
CpasnHumenvHas XapaKmepucmuKka RAyUeHmos é 3a6UcCUMOCIU om 0ocmuicenus Koneunoi mouku (@II)
I'pynma CP I'pymma OIT P
(n=167) (n=44)
Bospacr, met (M+sd) 58,9+14,1 65,3+12,6 0,006
[Ton, my»xckoit, n (%) 117 (70,1) 26 (59,1) 0,166
AptepuanbHas runieprensus, n (%) 89 (53,3) 29 (65,9) 0,134
Caxapusrit tuabet 2 Tuma, n (%) 49 (29,3) 17 (38,6) 0,237
Iunepiumunemus, n (%) 78 (46,7) 16 (36,4) 0,292
Kypenue n (%) 35(20,9) 9 (20,4) 0,858
XpoHuneckasi OOCTpYKTHBHAs O0JIE3Hb JierkuX, n (%) 8 (4,8) 15 (34,1) <0,0001
OxokapanorpaduIecKie mapaMeTpsl
®paknus BEIOpOCa JICBOTO KeIyI0dka, % 59,1£9,48 55,9+10,7 0,079
WunexcupoBanubiit 006EM JeBoro npeacepaust, mi/m> (Me [LQ; UQ]) 32 [29; 35] 39 [35; 43] 0,006
[epennesamuuii quametp JIIT, mm (M+sd) 39,3+5,16 44,1+6,75 0,011
DneKTpoKapauorpapuIecKue mapaMeTpbl
JlmarensHOCTH P BonHBI B oTBenennu 11, mc (M=£sd) 110+£9,20 137+23,5 <0,001
JlmatenmsHOCTE HeratiBHOH (a3bl P Boab! B otBenenmu 11, mc (Me [LQ; UQ]) | 44 [40; 50] 68 [65; 117] 0,001
JlnurersHOCTB monokuTeNbHOU a3kl P Bonas! B otBeieHnn 11, mc (Me [LQ; UQ]) | 39 [33; 52] 38 [30; 49] 0,575
JuurenbHocTh HeratuHoH (asel P Bonnbl B oreeiennu V , Mc (M+sd) 33,94+30,5 58,4+31,7 <0,001
ITmomane HeratusHOM (hasbl P Bomme! B oteenennn V , MB*mc (Me [LQ; UQ]) | 3,23 [0; 4,45] | 5,87(3,9,9,98] | 0,004
Awmrmumatyna P Bonasr B orBenenun [, MB (M+sd) 0,14+0,03 0,06+0,03 <0,001
Awmrumntyna P Bonaer B orBeienu 11, MB (M=sd) 0,24+0,08 0,14+0,04 <0,001
Wutepsan PR, mc (M#sd) 176+35,0 203+38,2 <0,001
YactuaHas MexmpencepaHas 6moxana, n (%) 6 (3,59) 17 (38,6) <0,001
Jameko 3amemmas MexnpeacepaHast 6moxana, n (%) 5(2,99) 37 (84,1) <0,001
HATCH mkana, 6amter (Me [LQ; UQ]) 1,25 [0; 2,5] 2,5[1,5; 4] 0,001
[Ixana CHA, DS -VASc, 6amsl (Me [LQ; UQ]) 210,5;3,25] |3,5[1,25;5,25]| 0,013
[lkama MVP, 6amer (Me [LQ; UQ]) 0,46 [0; 1,25] 4,5[3,5; 6] <0,001

[Tpumeuanue 3neck u ganee: PII - pudbpmusinus npencepauii, CP - cunycossiii putM, JIIT - 1eBoe npencepaue.
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3HaKH, HE COOTBETCTBYIOIIME 3aKOHY HOPMAaJbHOTO pac-
MIpe/IeIICHNs], IPE/ICTABICHBI B BU/IE MEIUAHBI, HIXKHETO U
BepxHero kBaptuieit (Me [LQ; UQ]). [ns kadyecTBEeHHBIX
MIPU3HAKOB OBUIM pacCUUTaHbl aOCONIOTHBIC 3HAYEHHS (N)
MIPOSIBJICHUSI NIPU3HAKA M YacTOTa MPOSBICHUS IPU3HAKA
B nponeHTax (%). Crarucrnyeckas oopaboTka Obliia mpo-
BE€/ICHa C MCIOJIB30BaHUEM Kpurepusi MaHHa- YUTHH JUIs
KOJIMYECTBEHHBIX MOKa3aTeseH, /Uil KaueCTBEHHBIX IOKa-
3areneil - KpuTepust y° C MOMpPaBKON Weiitca. Pasmiaus
MEXY MCCIIeyeMbIMH I'PYIIIIaMu OBbIIIM IPOBEPEHBI C T10-
MOIIBIO KPUTEPUS MEIMaHHOTO TecTa. Onpe/eseHne TOYKH
OTCEYEHUS], COOTBETCTBYIOLIEH ONTHMAILHOMY 3HAYCHHUIO
npeaukTopa s nporxHosa ®II, a Takxke onpeaeneHue Ka-
YecTBa PErpecCHOHHBIX MOJIEIIel pHCKa OCYIIECTBIUTIC
¢ nomoteio ROC ananuza ¢ noctpoennem ROC-kpuBbIx
1 OLEHKH UX ONepalroOHHbIX XapakTepucTHk. [lapameTpsr
orHowenus: puckoB (HR) paccunteiBanu ¢ momoisio pe-
I'PECCHOHHON MOJIENHN MPONOPIMOHAIBHBIX pruckoB Kokca
(omHodaxTopHast 1 MHOTOo(akTopHas perpeccust Kokca).
[TpoBenenue wucciaegoBaHUS OJOOPEHO MECTHBIM
9TMYECKHM KOMHUTETOM M BBIIIOJHEHO B COOTBETCTBHH

Cpaguenue kamezopuanvnvix napamempos ¢ cpynnax CP u @I1

29

CO CTaHJApTaMM HaJUIeXKalled KIMHUYECKOW NpaKTUKU
(Good Clinical Practice) n npuniunamu XeiabCUHCKOH Jie-
Ki1apaiuu. Jlo BKITFOYCHHS B UCCIICIOBAHUE Y BCEX yUacT-
HHUKOB OBLIO MONYYECHO MHUCBMEHHOE MH()OPMHUPOBAHHOE
cormacue.

HOJYYEHHBIE PE3YJIBbTATbI

IIpu BkitoueHuu B uccienoBanue y 146 nauueH-
ToB (69,2%) BBIABICHA MHTAKTHAas IpeJCcepAHas Mpo-
BOAMMOCTH (IIUTENbHOCTH 3yOma P<120 mc), u y 65
mun (30,8%) obHapyxkena MIIb, B Tom 4ucie nameko
samemmas MIIb 3apeructpuposana B 42 (19,9%) ciy-
yasix. AtunuuHbelid Bapuant MIIB 3-cteneHu BbISBIEH
y 23 (54,8%) u3 42 nun ¢ ganeko 3amenmeir MITB.
MIIB 2-i1 crenieHu 3aUKCUpPOBaHA B OHOM ciydae. Y
ManueHToB ¢ uMIutanTupoBanHbiMH DKC ycTpoiicTBa-
mu MIIb BeisiBnena 'y 16 (43,2%) u3 37 nanueHToB npu
HAaTUBHOM cuHycoBOM putme (B 32,4% - wacTuuHas
MIIB, B 10,8% - manexo 3amenmas MIIB). BapuanTsr
HapyLICHUS MEXIIPEICEPAHONH IPOBOAMMOCTH IpEJ-
CTaBJIeHBl Ha puc. 1.

B ananuzupyemom nepuo-
e y 44 nuiu BOEpBbIE 3aperu-
CTPUPOBAHBI SMTH30/1bI TAPOKCH3-

Taénuya 4.

MaJbHOW WJIM NEPCUCTUPYIOLLEH

I'pyrma CP | I'pyrma ®IT » p @IT; y nui ¢ MMILIAHTHPOBAH-
(n=167) (n=44) upiMu DKC Geccumromubie OIT
xken | 50(29,9) 18 (40,9) 3apukcnpoBansl y 8 (57,1%) u3
Tox nawuenra, n (%) myx | 117(70,1) | 26 (59,1) 1,921 0,166 14 manueHTOB ¢ MapOKCHU3MaMU
ot 119 (85,6) | 22 (50,0) ycrouusoil ®@II. Tlpu cpasHe-
®ubpo3 muokapaa, n (%)* - : 24,0 10,0001 | wum wucxomubix DK maHHBIX
ects | 20(14.4) | 22(50,0) o6HapyxeHo, uto ®IT cobbITus
CH o NYHA ®K >I11 Her | 138(82,6) | 27 (61,4) 024 | 0002 3HAYMMO Yalle HaOJIIAINCh
kiacca, n (%) ects | 29 (17.4) 17 (38,6) ’ ’ Yy MAUUMEHTOB C PACLIMPEHHOU
oo o
XpoHuueckast 0OCTpyKTHUBHas | HET 159 (95,2) [ 29 (65,9) 308 | 00001 II)S ]360"2%101; p;igl())ml;fc X(ji%g g) VIS)
6onesHs nerkux, n (%) ecTh 8 (4,8) 15(34,1) ' ’ <0’00(;1) Y TALMEHTOB ¢ (;I/I’MH-
wer | 118(70,7) | 27 (61,4) tomuoit CH (Il ®K vs I-II ®K
> ()
Caxapublit tnaber, n (%) cors | 49 (29.3) 17 (38.6) 1,40 | 0,237 no NYHA: 38.6% vs 17.4%:
2 R

Aonreassocrs Pwonass (et [1670100) [ 20659 1,5 o o001 | Fpommaccroit ogerpyerummon
Ooxee 130 me, n (%) cerh 0 24 (54,5) ’ ’ 00JIe3HBIO JIETKHX (XpOHUYECKas
JUTMTEIBHOCTH P BOJHBI Her | 167(100) | 35(79,5) 357 | 0.0001 | ©OCTPYKTHBHAZ Gosesnb rer-
6oiree 150 mc, n (%) ecThb 0 9 (20,5) ’ ’ kux: 34,1% vs 4,8%; ¢*=30,8;
VpoBenb MVP mkaisi >3 wer | 166(99,4) [ 6(4,2) 170 | 0.0001 g:}?;ggggﬁieliiiilﬁz?i );Z:
6annos, n (%) ecTh 1(0,6) 38 (86,4) ’ BHCHMOCTH OT JOCTUOKEHHA TIep-
Mesxnpencepinas 6nokana | HeT | 141(84,4) | 5 (13,6) 972 | 0.0001 | PHuHOH KoHEuHOiH Touxn (PIT)

(1-3 cremenwn), n (%) ecth | 26 (15,6) 39 (88,6) ’ ’ npejicTaBiaeHa B Tao. 3.
Mexnpencepanas Gnokaga [ Her | 1602 O7.0) | TUA39) |0 16001 | rare Z{iﬁﬁeﬁiiagﬁfﬁnﬁﬁg
3-ii crenienu, n (%) ecTh 5(3.,0) 37 (84,1) ’ JAHHBIX U MapKepoB HJICKTPH-
NMeramsmsiii nexon, n (%) e 10009 | STEHD | ) [ gy | aecKoli npeacepanoii ancqyix-
A ecTh 1(0,6) 7(15,9) ’ ’ 11K (apameTphl aHoMasIbHOI P
wer | 166 (99,4) | 33 (75,0) BOJTHBI) OOHAPYKEHO, YTO TaIlH-
Wucynst, n (%) T 6’ T 25’0 38,7 10,0001 | enrsl ¢ BrepBbie BHISBICHHOM,
cerh 0.6 (25.0) B T.4. MEPCUCTUPYIOIIEH WIN

[IpumMedaHue: KpUTEpUN CKOPPEKTUPOBAHBI ISl BCEX MAapHBIX CPABHEHUH MIPU TOMO-
iy nonpasku boudepponun, MPT - maruutHo-pe3onancHas tomorpadus; CH - cep-
neqHast HenocrarodHocth; * - LGE (MPT: n=183) - nmo3aHee HaKoIieHNE I'aJONUHUS

B JICBOM IMPCACEPANUN U JICBOM KCITYJOUKE.

6eccummnTomuoi DI mmenn wc-
XOomHO Oollee BBIpa)KEHHOE pac-
mupenue P BonHel Bo II-M oTBe-
neann DK (p<0,001) u Gomee
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BBICOKHI MCXOJIHBIH YpOBEeHb OaioB 1o mkanam MVP
n HATCH (mxana npornoza nporpeccupoBanus DIT).
VYnnunenue untepsana PR u pacmmpenue auamerpa JIIT
TaK’Ke Yallle BCTPeyaIuch B IPYyIIe JUI] C 3aperucTPUpo-
BanHoi ®IT (p <0,05). B rpynne nuu ¢ snuzoxamu OIT
Habrofanach U Oosee BHICOKasi paclpoCTPaHEHHOCTh Ja-
nexo 3amenureit MITB (kpurepuii 4? ¢ monpaskoii Meiit-
ca = 144; p<0,001), MPT npu3sHakoB MHOKapIHaJIbHOTO
¢ubpoza JOK/JIII (LGE: ¥*=24,7; p<0,001) u xapauosm-
6onmueckoro uucyiabra (x>=38,7; p<0,001). Jlanubie ka-
TEropHaJbHOTO aHAJIN3a CPABHUBAEMBIX I'PYTII IPe/CTaB-
JICHBI B Ta01. 4.

Jlnst BHIOOpAa HE3aBHCHMBIX IEPEMEHHBIX, MPHIO[-
HBIX IS NTOCTPOECHUS NPOTHOCTHUYECKOH pPErpecCHOHHOM
Mozenu, nposeaeH ROC aHanu3 MHOXECTBA MapaMeTPOB C
ypoBHeM 3HauMMocTH paznuuuii p<0,001, ompeneneHHbIM
B pe3yJbTaTe CpaBHEHUs 2-X TPYMIl MO KputepusiM MaHHa-
YutHU-YunkokcoHn win x> [Tupcona. MakcuManbHbIH ypo-
BEHb YyBCTBHUTEIBHOCTH, CHEHU(PUYHOCTH M 3HAYUMOCTH
onpenenen i mkaasl MVP (AUC 0,908: 95% nosepu-
tenbHbl uHTepBan (W) 0,895-0,989; p=0,0001; Touka
oTcedeHus - 3 Oaina; yyBCTBUTENbHOCTh 92%, crienuduy-
HocTh 89%). IlporHocrudecku 3HauuMoe pacimpenue P
BoiHbI BO [I-m otBenennu DK cocrasuiio >130 mc (AUC
0,878: 95% N 0,777-0,979; uyBcTBUTENBHOCTH 82%,
cneuduarocts 90%; p=0,0001). Bricoko 3HAUUMBIMU
npeauktopamu passutus OIT onpeneneHs!: HU3Kas aMILIU-
tyna P Bonab! B I-m otBenennn OKI' (AUC 0,987: 95% AU
0,975-0,999; Touka orceuenus <0,1 mB; p=0,001; uyBcTBU-
TENBHOCTH 92%, crieruduaHOCTh 86%) U YBEITUUCHHE TLJI0-
I[a/11 KOHEYHOM HeraTuBHO#H (asbl P BonHbI B oTBeIennn V,
(AUC 0,873; 95% AN 0,771-0,976; Touka orceucHus >4,75
MB,Mmc; p=0,001). AcumnToTHueckasi 3HaYUMMOCTb MOP(O-
CTPYKTYPHBIX He3aBHCHMBIX (hakropoB pucka OII - ¢u-
6poza JIK (AUC 0,697; 95% AU 0,597-0,796: p=0,001) n
muamerpa JIIT (AUC 0,696; 95% 11 0,594-0,798: p=0,001)
OblJIa COITOCTaBUMO MEHEe 3HAYNMOI.

Jlns onieHku BepoaTHOro prcka pazsutust @I npose-
JICH OJTHO(AaKTOPHBIN PErpecCHOHHBII aHAIN3 TPOTIOPIHO-
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HaJIbHBIX pUCKOB Kokca, pe3ynbraThl perpeccuu MmpeacTaB-
nensl B Tabn. 5. Ha puc. 2 npencrasieHo cxemaTHyeckoe
n300pakeHNe IKCOHEHIIUAIIBHOTO POCTa BEPOSITHOCTHOTO
pucka OII (orHomenne puckos (OP) B Mopenn ogHodak-
topHOi Kokc perpeccun: 1,99 - 4,56 - 15,1) B 3aBuCHUMO-
ctH oT amutenabHocTH P Boub! u crenean MITB. Haunbonee
3HAYMMBIMU TPEAUKTOPAMH, BIUSIOIIUMHI Ha PUCK Pa3BU-
tus ®OI1 B 3,7-neTHEM MEpHO/IE, COMIACHO OTHO(DAKTOPHOM
Kokc perpeccun onpejeneHs! (akTopbl JAIEKO 3alleanen
MIIb (OP 15,1; 95% AW 6,64-34,2; p <0,001) u ypo-
BEHb AHOMAJIBHOCTH MOP(OJIIOTHYECKHX W aMIUIUTYIHO-
BPEMEHHBIX NapaMeTpoB P BOJHBI C OLIEHKOW IO MIKaie
MVP >3 6anna (OP 17,8; 95% JAU 7,44-42,7; p <0,001).
Bospact, non, Hamuune ¢uOpoza M MHIEKCUPOBAHHBIN
o6wem JIIT (OP 0,99 [0,91-1,07] p=0,078) ne moarBepau-
JIM CBOIO 3HAYMMOCTh COIVIACHO OftHO(aKTopHO# Kokc-pe-
rpeccur. ['paduku BIHMSHUS HE3aBUCHUMBIX MPEIUKTOPOB
(manexo 3amemmueii MIIB u anomanbHOHM mHpencepaHON
akTuBaImy 1o mkane MVP >3 6anna) Ha aAuHAMUKY (QyHK-
i pucka @I1 cortacHO 0HOPAKTOPHBIM MOAEISAM MPO-
MOpLIMOHANBHBIX puckoB Kokca npescTaBieHs! Ha puc. 3.
Jist pa3paboTKH MPOTHOCTUYCCKOM MaTeMaTHUYCCKOM
MOJIEINH ITPOBEIEH MHOTO(aKTOPHBII perpecCUOHHBIN aHa-
mu3 Kokca. [Iponeaypa maorodakropuoii Koke perpeccuun
BBITIOJIHEHA C TTOMOIIbI0 00paTHOro Merona Banpaa ¢ mo-
IIarOBBIM HUCKITIOUCHHEM (DAaKTOPOB PHCKa, ONPEAEICHHBIX
¢ nomomnibio onHogakropHoro Koke ananmsa. Pesysnbrars
PErpecCHOHHOTO aHaln3a MOATBEPIMIN BBICOKYIO MPO-
THOCTHYECKYIO 3HAYMMOCTh He3aBucumoro mapkepa OKIT
(manexo 3amenmreit MIIB) B kauectBe mpenmkrTopa @IT
(OP 5,92; 95% AN [2,48-14,12]; p <0,001). B xauectBe
3HAUMMBIX HE3aBUCHUMBIX TPEAUKTOPOB PUCKA Pa3BUTHS
®II onpeiesnienbl Takke HU3KOBOJIBTHAS P, BonHa (amriu-
tyna P, <0,1 MB) B I-m otBenennn OKI" (OP 1,03; 95% JIU
[1,02-1,04]; p <0,001) u nnomaas KOHEYHOW HETaTUBHOM
¢aspr P Bonmnbi BV (PTFV 1 OP 1,14; 95% JIN [1,04-1,24];
p=0,003). Mopdonorundyeckuii mapamerp - mepeHe3a Hui
nmuamerp JIIT (OP 1,11 [1,06-1,16]), kOTOpEIi pomeMOH-
CTPUPOBAJ MPOTHOCTHYECCKYI 3HaunMocTh (p=0,001) B

Taonuua 5.
Pesynomamut oonogpaxkmopnozo Kokc pezpeccuonnozo ananusza nepeuyHoil KOHeYHOl MOYKU

[penuxrops! pucka OI1 OP (95% AN) p

I[nomans HEraTMBHOM KOHEYHOM yacTu P BosHbI B V| 0TBeICHNY (PTFVI) 1,21 (1,01-1,25) <0,001
JlmutensHocTh P BonHbI B II-M oTBecHUM 1,01 (1,001-1,021) 0,035
MYVP mikana oueHku P BoaHbI 1,51 (1,31-1,73) <0,001
VYposens nrkanst MVP >3 6amnos 17,8 (7,44-42,7) <0,001
JlmaTenbHOCTE OTpHUIATEeIbHOM (pa3bl P BONHBI B OTBEICHUH \A 1,02 (1,01-1,03) 0,003
AMILIMTYJa HeraTUBHOH (asbl P BonHbl B oTBeieHHH V| 25,9 (1,56-50,2) 0,036
Awmrmutyna P Bonnsl B [-M otBenenuu DKIT 0,011 (0,005-0,027) 0,012
Hwuzknit BonsTax 3yoma P B [-m orBenennu (PI <0,1 MB) 1,02 (1,012-1,029) <0,001
JlnutensHocTh P BonHb! 6oee 130 mc 4,56 (2,47-8,43) <0,001
JurensHocTh P BonHbI Oonee 150 mc 8,76 (2,34-19,5) 0,003
MIIb yacTnyHast 1 HHTepMUTTHpPYIomas (1-2 cTeneHu) 11,6 (4,86-27,6) <0,001
MIIB nanexo 3amremiras (3 cTeneHs) 15,1 (6,64-34,2) <0,001
Juametp neBoro mnpeacepans 1,11 (1,06-1,16) 0,001

[Ipumeuanue 3aeck u ganee: OP - otHomenue prckos; JIU - noBeputenbHbiil nHTepBai; MIIb - Mexmpeacepanas 6iokana
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pesynbrare onHodakropHoro Kokc aHanusa, He ONTBEp-
JIMJI CBOM TIPEMKTUBHBIC XapaKTEPUCTHUKH B pPE3ysibTaTe
MHOT0(aKTOPHOTO PErpecCHOHHOIO aHaIN3a MPOMOPIHO-
HanbHBIX prckoB Kokca (OP 1,07 [0,99-1,18], p=0,051).
MHorodakTopHas perpecCHOHHast MOJeIb (Tabi. 6) mpo-
JIEMOHCTPUPOBAJia BBICOKYI0 MPOTHOCTUYECKYIO 3Hauu-
MocTb (-2LL=257; ¥*=92,3; p <0,001) u ypoBeHb BAUSHUS
UACHTU(GUIIMPOBAHHBIX TpeaAUKTOpOB Ha puck DII, omnpe-
JIeNIIeMBbli CIIeTyIOIUM MaTeMaTUYECKUM YPaBHEHHEM:
Mt) = exp (0,131 x PTFV, + 1,778 x MIIb 3 ct. [0/1] +
0,032 x P, 5 [0/1]),

rae A (t) - puck pa3sutust OI1 B kaKabIii MOMEHT BPEMEHH,
[0/1] - OunapHOCTh mpu3Haka no Hajgmuuiro MIIB 3 cre-
nenu (0 - ver MIIb 3 ct., 1 - ects MIIb 3 cT.) u HU3KOI
amruintyzsl P Bomabl B [-M otBenenuun DKI (0 - mpu Bosb-
Taxe PIZO,I w1 - TIPH Py <0,1 )"

B at0it Momenmu perpeccHoHHBIE KOA(DPHUIMECHTHI
YKa3bIBAIOT HAa BIMSHHE KaKIOTO NMPEIUKTOpPa Ha (yHK-
LUI0 PUCKA - MPU YBEJIUYEHUM 3HAYCHUS MPEIUKTOpa Ha
€/IMHUILY, €CIIU 3HAUCHUs OCTAJIbHBIX MEPEMEHHBIX HEU3-
MEHHBI, PHCK HAaCTYIUICHUs] COOBITHS Bo3pacTaeT B exp (B)

P Bosna 1I Pacmmpenune P Boansr HR 95% U
/anexo 3ameowan MIIb
n Jureapnocts P >120 mc 1,99 1,53-3,75
MIIB wacmuynan u
uHmepmummupyrowan T8 Jiureasnocts P >130 mc 4,56 2,47-8,43
P>150 mc - JoureasHocts P >150 mc 8,76 2,34-19,5
Yacruunas u
. 11,6 4,86-27,6
P 2130 ne 455 unrepmMurTHpyomas MIB ’
P >120 mc 1,99 (1 -2 creneHnb)
———x1,
Janexo 3amenmas MITB 15,1 6,64-34,2
(3 crenens)

—

Puc. 2. DkcnonenyuanvHvlit pocnm OMHOULEHUA PUCKOE
(HR) 6 3asucumocmu om cmenenu MIIb no oannovim
oonoghakmopnoit Kokc pezpeccuonnoit mooenu npozHo-
3upoeanusa DII.
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pa3. TakuMm oOpa3oM, NpencTaBiIeHHas MaTeMaTH4YecKas
MOJIEIb MO3BOJISIET OLCHUTDH pHCcK pa3Butus OI1 B modom
BPEMEHHOM MHTEpBajie HaOIOCHNUSI.

B ananuszupyemom nepuoje (menuana 45 mec.) y 12
naueHToB (B T. 4. y 11 nun ¢ mapokcuzmanbHoi OII, u3
HUX 5 aCUMIITOMHBIX) HaOJIO/1aIMCh MO3TOBbIE TPOMOO-
smbonmnueckne ocioxHeHus. [lo naHHBIM ogHO(pAKTOP-
HOT'O PErPECCUOHHOTO aHaJIN3a MPOMOPIUOHATIBHBIX PHUC-
koB Kokca BBISIBICHBI 3HAYMMBIE NPETUKTOPHI HHCYJIbTA!
BO3pacT > 69 5eT, CHIKEHHE aMIUTUTYbI P BosHBI B [-M
orBeneHun OKI, yBenuueHue miuomaau TePpMHUHAIBHOM
HeraTMBHOH (a3bl P BONHBI B OTBECHHH V| U BBICOKHE
6ambl o mkane MVP. Unentudunuposannsie ¢axro-
PBI pHCKa BKIIIOUWIN B MHOroakTopHsiii Koke perpec-
CHUOHHBIH aHAJIN3, B PE3yJIBTaTe KOTOPOTO MOATBEPIKICHBI
HE3aBHCHMBIC aCCOLMALUU D3JIEKTPUUECKOW TMperacepa-
HOW TUCQYHKIMHM C MHCYJIBTOM; OIpE/eiCHBI ABa He3a-
BHUCUMBIX INPEIUKTOPA MHCYJIbTAa: aHOMaJbHasl IUIONIa/b
TEPMUHAJIBLHON HEraTUBHOH (a3el P BOJIHBI B OTBEeCHUN
V, - PTFV, (OP 1,41; 95% AU [1,17-1,72], p <0,001)
U BBICOKHME Oajibl OLIEHKHM aHOMAaJBbHOCTH P BOJIHBI 1O
mkane MVP (OP 1,85; 95% U [1,27-2,69], p=0,001).
Pesynbrarel Koke perpeccun mpezacrasieHsl B Tadm. 7.
Cormacuo mozenu perpeccun (-2LL=62,5; y*=38,4; p
<0,001) yBenuueHue miomagy oTpuuaTeabHol (asbr P
BonHbl B otBefenuu V, (TPTFV ) u anomanbHas npen-
cepaHas akTHBALUS 110 JaHHBIM MOP(OJIOTHYECKON U aM-
IUTUTYJHO-BPEMEHHOH olleHKH P BonHbI no mixane MVP
ACCOIIMMPOBAHBI C YBEJINYEHUEM BEPOSTHOCTH PAa3BUTHS
nHcynbTa Ha 58% u 62%, COOTBETCTBEHHO.

OBCYXIEHHUE MMOJTYYEHHBIX
PE3YJIBTATOB

[TapameTpsl P BOsTHBI OTpaXaroT 3IEKTpOMEXaHIIEC-
KH€ 1 CTPYKTypHbIE HAPYIICHHS B ITPEACEPANSX, B CBSI3H C

3THM B PETPOCIIEKTHBHBIX M MPOCIIEKTUBHBIX HCCIIEI0BA-
e, HIDIX [5-17] n3ydanuce Koppersiuu aHoMaJlb-

T HBIX mokasarenei P BosHbl ¢ pazmepamu JIIT
" w ¢ubpo3om, ¢ mMmoxazarersIMu AePOopMaIiH
TpeAcepanii u strain-MeXaHUKOH, C MMU30aMH
yactoro npencepaHoro purma u OII. Tak, B
uccnenoBaanu ARIC 6puta 0OHapyKeHa CHITh-

Hasl CBSI3b MEXY IUIONIAbI0O KOHEUYHOH 4acTh
P-BonHBI B OTBeneHUN V1 u pazsutuem OII,
TaK)Ke BBISBICHBI aCCOLMANNH IIPOJIOHTHPO-
BaHHOU P BOJIHBI ¢ OBBILIEHHBIM pUcKoM DI

MVP
>3
wl x=37,2;p=0,0001 e ¥?=15,7; p=0,0001
-2 Log-npaspononobue =276 1,00 6] -2 Log-npasiononobue = 70,7
124
¥ x
g 109 .s,
a a
] £ o
2 3
] z
£ 2
g 6 ‘:’
H X
£ £
4 2
N
o o
0 2 40 ) ) 100 9 2 ) )

Puc. 3. I'pagpuxu, oemoncmpupyroujue OuHamuKy QyHKyuil pu-
cka @II 60 epemenu coznacHo 00HOPaAKMOPHLIM MOOENAM RPO-
nopuuonanbHvlX puckos 6 pecpeccuu Koxca, a maksice énuanue
anomanvhnoit P éonnsl no wkane MVP >3 6annoe (a) u oanexo

) Y KOTHUTHBHBIX HapymeHui [29].

Ha mosepxnoctHo#t OKI' BomHa P otpa-
JKaeT NeNOJAPU3ALNI0 Ipelcepanii - MOTeH-
U JEUCTBUS PAcHpPOCTPAHSAETCS OT CHHO-
aTpPUANIbHOTO y3Jia B IPABOM IPEICEPIHU 110

3aweouweit MIIb (6). [POBOJALIUM MYTAM M MEXIIPEICEPIHOMY
Taonuuya 6.
Pezynomamul mnozogpakmopnozo Kokc pezpeccuonnozo ananusza npeouxmopoe @I1
[Ipenuxrops! pucka OII B SD |Bamsn| p OP*
Awmmuntyna P Bomast meree 0,1 MB B I-m otBenernn KT 0,032 | 0,006 | 34,35 1 0,000 | 1,033 (1,022-1,044)
Inomaas orpunarenbHol (asel P BoHbI B oTBENEHMN V| 0,131 10,045 | 8,623 | 0,003 | 1,140 (1,044-1,244)
Hanexo 3amemamas MIIb (3 crernens) 1,788 1 0,444 | 16,04 | 0,000 | 5,916 (2,479-14,119)

[Ipumeuanue: 3neck u ganee SD - crannaprHas ommbka; * - Exp (B) (AU 95%)
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nmyuky baxmana k JII1. JltoOble Hapymenus: mwim Moanu-
kanuu (GpoHTa Jaenossipusanuu otpaxarorcs Ha DK B
Buje nposjonranuu P Bonael. HecMoTpst Ha To, uTO BOSTHA
P orpakaeT akTHBanui 000X MpeCepauii, HA JCTIONS-
puzanuto JIIT npuxonurcst Gomnblas 4YacTh aMIUIUTYAbI U
JuuTenbHoCcTH P komroneHTa (koHewyHast (asa), IoCKOIb-
Ky JIIT mmeeT Gomblyto Maccy, 4eM MpaBoe npescepaue.

B npezcraBieHHOM HCCIEOBaHUH OOHAPYKEH HH-
TepecHbIH (akT - OOJBIIMHCTBO BBISBICHHBIX HE3aBU-
cumbix nporoctuueckux OKI' moxaszareneill cBsi3aHBI ¢
MIpoJIOHTAIMell KOHeuHOH (a3bl P BoNHBI, yBennyeHHEM
aMIUTMTY/Ibl HeraTMBHOM (asel P BosHbl B oTBENICHNM V,
U CHWXeHueM aMIuuTy el P Bonuer <0,1 MB B I-M oTBee-
HuH. BeposiTHO, 3TN apaMeTpsbI CBsI3aHbI CO CTPYKTYPHBIM
peMozieTMPOBaHUEM MPEACEPANN, KOTOPOE BKIIIOYAET Kak
CTaJIMIO TUMEPTPOQHH, TaK U CTaIUIO Auataiun. [umep-
Tpodusi 0OBIYHO TPOSBIISETCS YBEINYECHHEM aMIUIUTYbI,
TOrJa Kak arpuajbHas JuiIaTallis NPOSBISETCS CHIDKE-
HUeM aMIuuTyasl P BomHbl. 3amemneHue mnpeacepaHon
AKTHBAIMU XapaKTepPHO U JUIs runeptpoduu, u Juist auia-
Tanuu npeaceparid. Tak, pa3M4YHbIe TUITBI ¥ CTaJANH NPe/-
CEp/IHOTO PEMOAICIHUPOBAHUS MHOKap/ia MOTYT MPHUBOIUTH
K JMaMeTpalbHO PAa3IMYHBIM W3MEHEHMSM aMIUTUTYIIbI
(TIOBBIIIIEHHE WITH CHIDKEHHE), TOT/IA KaK JIeKTpHYecKast ak-
tuBatws JIIT Oyner Bcerna nposoHrMpoBaHHON HE3aBUCHMO
OT TUMNa ¥ craauu pemopenuposanus JIII, 4yro mosslmaer
3HAYMMOCTb M POJIb BPEMEHHBIX MapameTpoB P BoiHBI M
ec (ha3oBbIX KOMIIOHEHTOB, 3aBHCSIIUX OT JUIMTEILHOCTH
aKkTUBAlMU Tpeacepauii, B mporHosupoBanun OII. Ilox-
TBEPKJICHUEM 3TON TUIOTE3bI SBISETCSA BBICOKAs MPOTHO-
CTUYECKasi 3HAYUMOCTh MATTepPHA TOJIHOW OJIOKa/bl MyYKa
baxwmana - naneko 3amenmeit MIIb - coracHo pe3ysisraram
MHOTo(akTopHOro Kokc perpeccnoHHOro aHanmsa B Ipe.-
ctaBneHHoM uccnenoBanuu (OP 5,92; 95% JIU 2,48-14,12).
CTpyKTypHBIE M3MEHEHUs Iyuka baxmaHa criocoOCTBYIOT
(hopmupoBaHuI0 MexaHm3Ma re-entry u pasputuro @I1. To-
JIy4EHHBIC HAMHU PE3YJIbTaThl COMIACYIOTCS C JAaHHBIMU JBYX
KPYIHBIX MHOTOLIEHTPOBBIX UCCIIE/IOBAHHUH, B KOTOPBIX IO/
TBEP:K/ICHbI HE3aBUCUMBIE ACCOLUAIIMU POJIOHTUPOBAHHOM
P Bonne! ¢ BeicokuM puckom ®IT: ARIC (OP 4.07, 95% A1
2.55-6.51) u Konenrarenckoe uccnenosanue IKI (P >130
Mc; OP 2.06, 95% JIU 1.89-2.23) [29, 30].

B ximHuueckoll TmpakTHKE YHOOHO HCIOJIB30BaTh
LIKaJIBl ¥ IOPOTOBBIE 3HAUEHUs TapaMeTPOB JUIsl TOTO, YTO-
Obl ONpEIEUTh BEPOSITHOCTH PA3BUTHUSI HEKEIATEIbHBIX
OCJIOKHEHUI U CTPaTH(UIUPOBATH MAIMEHTOB C BHICOKMM
puckoM. Hanpumep, aBropamu A.Jadidi et al. (2018) 6510
00HapYKEHO, YTO JUTUTEILHOCTB BOJHEI P >150 Mc onpene-
JisieT BeICOKHUM puck peruausa PIT nmocne mponenypsl uzo-
nstmu Jierousbix Bel [31]. B 2019 r B.Alexander et al. [10]
BriepBele npeanoxunu MVP mkany pucka @I, Brmroudato-
Iyt oreHky mopgosoruu (M), Bonsraxa (V) U AIHTEIb-
Hoctu P Bonuer (P). llkana MVP

ORIGINAL ARTICLES

noruu P-3y0na B HWKHUX oTBeAeHHsIX (MoHOdazHbIe <120
Mc, MoHo(asuble >120 mc mmm nByxdasubie >120 mc),
Bonsraxa P B I-m orBenenuu (P >0,20 mB, 0,10-20 MB wn
P<0,10 MB) u umrensroctu 3yona P (P<120 mc, 120-140
Mc win >140 mc). Y nanmeHToB ¢ 5-6 Oaamu (BBICOKHN
puck) u 3-4 OamtamMu (IPOMEXKYTOUHBIH PUCK) 4YacToTa
paszButust OII OblIa 3HAYUTENLHO BbIIIE, YeM Yy Jjmnil ¢ 0-2
Oayutamu (Hu3kuit puck) [10]. B npencraBneHHOM HaMU Hc-
CJIeZIOBAaHUM MHTETPajIbHAs OIEHKA IEKTPHUECKOTO PEMO-
JIeNIUPOBAHUS TIPEICEPAMii Mo JaHHBIM mIKaisl MVP Takxke
MIPOJIEMOHCTPUPOBAIA XOPOIIYIO IPOrHOCTUUECKYIO 3HAUH-
MOCTB: ¢ TOUKOH orceueHuss MVP >3 GamnoB A nporHo-
3a @IT (kax OmuHapHbIi MpenukTop B oaHodakropHoi Koke
perpeccun) u Juisl OLEHKH PUCKA Pa3BUTHs MHCYJIBTa (Kak
JIICKPETHBIN npeukTop B MHOTo(akTopHoi Kokc perpec-
cun). IlomyueHHble HAMU TaHHBIE COITIACYIOTCS C pEe3yIIbTa-
Tamu S-nmetHero uccienoanus Malmo Preventive Project
(n=983, Bozpact 70+5 net, 38% >KESHILMHBI) - B MOMYJISILIU-
OHHOM KOTOPTE MOXUJIBIX JIUI] HE3aBUCUMBIM MPEIUKTOPOM
OII (c monpaBkoii Ha MOJ U BO3PACT) OMpe/eseHa LIKaa
MVP (nopor - 4 6aua; OP 6,17; 11 95% 1,76-21,64) [32].
Onnako B uccienoBanun Malmo aropsr M.Baturova et al.
(2024) HEe 0OHAPYKIITH 3HAYUMBIX aCCOITUALIUI MKy YBe-
JmyenreM amurensHoctu P, unrepsana PR, PTFV, u pas-
ButueM @I, uyTo yka3plBaeT Ha OrPaHUYEHHYIO IIEHHOCTb
9TUX MapaMeTpoB P BOJNHBI B KauecTBE YHHMBEPCAJIBHBIX
npenukTopoB pucka AII [32], B To Bpemst Kak BapUaHT Jaje-
ko 3amequeid MIIb ¢ aByxdasnoii Mmopgonorueit P BoiHbI
B otBenienusix 111 u aVF Obu1 Hanbosee pacrpocTpaHeHHBIM
tuniom MIIbB B miBeicKkoii BEIOOPKE U MPOICMOHCTPUPOBAI
XOPOIIYI0 MPOrHOCTHYECKYIO 3HAYUMOCTh B OJJHO(AKTOP-
Hoit Koke-moznenu (OP 2,59 /TN 95% 1,02-6,58).

OrpaHuyeHns UCCJIeA0BAHNSA

[IpencraBneHHoe HCCIEOBAaHHE HMEET HECKOIBKO
orpaHudeHuil: 1) ucciaenoBaHue KOTOPTHOE OAHOLIEHTPO-
BO€ U PETPOCHEKTUBHOE, HECMOTPsl Ha MPOCHEKTUBHOCTD
HaOJIIO/IaTeNILHOTO PETHCTPa; 2) pa3Mep BEIOOPKH U CPOKU
HaOJIIO/ICHNsT OTHOCUTEIBHO HEOOJNIbIINE; 3) Helb3sl UC-
KJIIOUUTh, YTO HEKOTOPBIE MAIlMEeHTh! ¢ acuMOTOMHOM DII
MOIIM OBITH MPOMYIIEHBI (B OTCYTCTBUU MMILUIAHTAINU U
aHaJi3a COOBITUIHBIX IMETJIEBBIX PErHcTpaTopos). boib-
IOM pa3Mep BBIOOPKM, MHOTOLEHTPOBBIN MOAXOA, TOJ-
rOCPOYHOE HAOJIOJCHUE U MPOCIIEKTUBHBIC KIMHHYECKHE
HCCIICIOBaHUS SIBJIAIOTCSL TO-TIPEKHEMY aKTyaJIbHBIMU
JUIsl IOATBEPKICHUS MPOTHOCTUYECKONW IIEHHOCTH HEWH-
Ba3UBHBIX aTpHaJbHBIX TpeaukTopoB DKI' - aHOMalbHBIX
AMIUTUTYTHO-BPEMEHHBIX ITapaMeTpoB P BOTHEI.

3AKJTIOYEHHUE

B pesynbrare mpoBeJEHHOTO HCCIECAOBAHUS HJICH-
Ttudunupoan komrurekc DKI'-MapkepoB amekTpudecKoit
TUCYHKITH Tpeacepanii, Takux kak MIIb, PTFVI, MVP

Taonuua 7.
Ghina paspaborasa ma ocHoBe Pezynomamot ouenxu modenu Kokc-pezpeccuonnozo ananusza npeouKmopos
JIAHHBIX aHanu3a 676 malKueHToB uncytsma
(cp. Bo3pacr 65 yet; 68% Myxun-
Hbl) Oe3 npeawectsyrowmeit OI, | [pemukrops macymsta | B SD | Bampx | 3HaummocTs Oop*
NKOTOPBIM TIPEACTOANO BRITIOTHE= | prpy 0,347 0,099 | 12,34 0,000 1,414 (1,166-1,716)
HUE KOPOHApHOW aHruorpaduu.
Bamwns (0, 1 win 2) HATHCISTHCE MVP mikana 0,614 (0,193 | 10,13 0,001 1,847 (1,266-2,695)

Ha OCHOBaHMH aHaimu3a MopQo-

[Tpumeuanne: PTFV | - miomans orpunarenbHoi ¢pasel P BosHbl B oTBeneHun V|
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IIKaj1a U HU3KUH BOJIBTaXX P BOJIHBI, 4TO TO3BOJISIET UJICH-
TU(QHULIUPOBATH MAIMEHTOB ¢ BEICOKMM pruckoM PII u uie-
MHUYECKOTO HHCYJIBTA.

JlanHble MHOTO()aKTOpPHOTO PErpecCHOHHOTO aHa-
JM3a TMPONOPLUUOHAIBHBIX pHCKOB Kokca moarsepanmm
He3aBUCHMBIe accoluanuu panexo amenmeit MIIb ¢ pas-
utnem OII (OP 5,92; 95% JIU [2,48-14,12], p <0,001),
YTO O3HAYaeT MOYTH 6-KparHoe nobieHne prcka DII ¢
MOMeHTa pa3Butus panexo zamenmeit MITb u 85,5% se-
positHOCTh panHero npucoenunenus OII. Ha ocHoBanun
MOJTyYSHHBIX JaHHBIX CIIEAYET PacCMaTpUBATh JAJIEKO 3a-
meanryto MIIb kak HezaBUCHMBII (akTOp pUCKa pa3BH-
tust @I U ucronb30BaTk 3TOT MPEAUKTOP Y MAIEHTOB C
MOBBILIIEHHBIM TPOMOOSMOOIMYECKUM PUCKOM ISl AMHA-
MHUYECKOro U OoJiee eTabHOro 00CIIeIOBaHHS C LIENBIO
BBISIBJIICHHS TIPEJICEPAHON TaXUAPUTMHUH.

C MO3roBbIM TPOMOOIMOOIMYECKHM OCIIOKHEHH-
€M acCOLMHMPOBAHBI J[Ba MPEIUKTOPA PHCKA: YBEINYCHHE

33

IUIOIIAN TePMUHAIBHOW HeraTuBHOW (a3bl P BONHBI B
oreenennu V - PTFV (OP 1,41; 95% JIU [1,17-1,72], p
<0,001) u anomanpHast P BonHa o mikaie MVP (OP 1,85;
95% AU [1,27-2,69], p=0,001), uro coorBercTByeT 58,5%
n 65% BeposTHOCTH Ooliee paHHETO Pa3BUTHSI MHCYJIBTA Y
JIUIL C 3JICKTPUYCCKON TPEICEPIHON TUCHYHKITUCH.

[TonmyycHHBIC TaHHBIC YKAa3bIBAIOT Ha BAYKHOCTH y4e-
Ta npenacepansix OKIT marTepHOB B KIMHUYECKOW Mpak-
TUKE U JUKTYIOT HEOOXOIMMOCTh BBISBJICHHS MMAallUCHTOB
C aHOMAJILHBIMH MapaMeTpaMu P BOJIHBI U aTpHUaIbHBIMU
npeaukropamu prcka @I, 4To SBIACTCS MPHOPUTCTHOM
cTparerueil TUHAMUYECKOro HaOMIONeHHs 3a MalleHTa-
MU C KapJUOBACKYJIIPHOHN MaToJOrHei, UMCIOIIUX IOIy-
JISIITUOHHBIC U KOMOPOUIHBIC (paKTOPBI pUCKa (OXKHUPEHUE,
caxapHblii nuabeT, KypeHHe, alHOd CHA, 0OCTPYKTHBHAS
00JIe3Hb JICTKUX U Jp.), JJIS CBOCBPEMCHHOTO MPUHSTHS
pCIICHHs] O MPEBEHTHBHOM HA3HAUYCHUHM AHTUKOATYJISIHT-
HOW Teparuy ¥ BEIOOpA TAKTUKHU JICUCHUSI.
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MMPOTHOCTUYECKOE 3HAUEHUE OTCPOUYEHHOI'O HAKOITJIEHU A TAJOJIMHIU A
1P MATHUTHO-PESOHAHCHOM TOMOI'PA®UU CEP/ILIA ¥V BOJIbHBIX C MITEMUYECKOI
KAPIUOMUMOITATUEN U UMITJIAHTHPOBAHHBIM KAPIUOBEPTEPOM-JIE®UBEPUIIIIITOPOM
B.B.basbuies, P.1IO.Ymaxkos, C.C.[lypmanos, B.A.IlanbkoBa, B.A.Kapnaxun
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Hean. M3yunTs BiusiHUE 1oKasateseid mo3nHero HakoruieHus rajgonuaus (ITHI) B Muokapae seBoro xeiygouka
IIPU MarHUTHO-pe3oHancHoi Tomorpaduu (MPT) Ha 0011y10 CMEPTHOCTB M YaCTOTY aPUTMUYECKUX COOBITHI Y OOJIBHBIX
WIIEMHYECKOW KapIMOMHOIIaTHEH N MMIUIAaHTUPOBAaHHBIM KapanosepTepoM-aeduopuusitopom (MK/).

Marepunan u MeTOAbI HccaeqoBaHus. ccnenoBaHue OJHOLEHTPOBOE peTpocnekTuBHoe. IIpoananu3upoBaHo
382 ucropun Gone3nu nanueHToB 3a nepuox ¢ 2019 no 2022 rox, kotopsiM B denepaibHOM LEHTPE CepieuHO-COCYAN-
croil xupypruu 01 umiutantuposad MK/l B pamkax rnepBudHON NpoduIIaKTHKN BHE3AITHOM cepledHoi cmeptu. Beero
orobpano 74 manuenra. HabmroneHue myTeM OYHBIX OCMOTPOB M yAaJ€HHOT0 MOHHTOpHHTA. OIEHUBAINCH KOHEUYHbIC
TOYKHM: OOIIast JITAJBHOCTh U apUTMHUYECKHE COObITHS. [IpHurHy cMepTH ycTaHaBIMBAJIM HA OCHOBAaHHH MEIUIIMHCKON
6a3b1 nanHbIX «[Ipomeny. [lanmenTsl, JOCTUTIINE TOW WIIM MHOM KOHEYHON TOYKH, COCTABIISIM IPYIINY CIIydaeB, OOJb-
HbIE, HE JOCTUTIINE KOHEUHON TOUKU TPYIITYy KOHTPOJIS.

Pe3yabrarbl. 3a nepuos HaOMrOAEHUs 3aperucTpupoBassl 27,14+13,2 apurMuueckux coOBITHH y 26 MalueHToB
(35,1%). Cronvancs 21 naruent (28,4%). [Ipu onnodakropHoMm perpeccuornHom ananuse Hanuuue [THT, crenens [THT
(%), xonuectBo cermenToB ¢ ITHI™ BeicTynmim npenukropamu cpabarsiBannst MK/] n o6meii cmeprHocTh. [TocTpoeHst
JIB€ MHOTO()AKTOPHBIE JIOTUCTUYECKUE PErpecCHOHHbIE Mojenu. Jiis onpeneneHus: KayecTBa perpecCHOHHON MOJEIN
noctpoerbl ROC kpussbie. [lnomans non kpuBoit cocrasmia 0,807 s cpabarsiBanust UK/ u 0,789 mist cMepTHOCTH.
HawuGonb1ias 4yBCTBUTEIBHOCTD U crienuduuHocTs MeToza npu 3Hadenun [THI paBHom u 6onee 14% nist cpabarbiBaHms
UK/ (uyBcTBUTENBHOCTD 81%, crienuduunocts 75%) 1 26% 11t 0011ei CMEPTHOCTH (4yBCTBHTEILHOCTD 89%, crienu-
¢buunOCTD 64%).

BriBoabl. O6ocHOBanHbIe cpadarbiBanus VK] (mok / aHTHTaXuMKapAnitHas CTUMYJSIIMS) 3apEerUCTPUPOBAHBL Y
35,1%, obmias neranbHOCTH cocraBmia 28,4%. Ces3p mexny cpabarsiBannem UKJ] u crenensto ITHI™ Bo3HUKama npu
[THT" > 14%. CBs13p Mex 1y 00miel cMepTHocThio U ctenenbto ITHI™ Bo3uukana mpu ITHI > 26%.

KoaioueBble ci1oBa: niemMuyeckas KapAHOMHUONATHS; HMIIAHTHPYEMBIH KapAnoBepTep-1epHOpHUILIATOP; MarHUT-
HO-PE30HAHCHAs Tepanus CepAla; No3JHee HAaKOIICHUE I'aJ0JMHUS; aHTUTaXUKapAUiHas CTUMYISALUS; CMEPTHOCTD
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PROGNOSTIC VALUE OF DELAYED GADOLINIUM ENHANCEMENT ON CARDIAC MAGNETIC
RESONANCE IMAGING IN PATIENTS WITH ISCHEMIC CARDIOMYOPATHY AND AN IMPLANTED
CARDIOVERTER-DEFIBRILLATOR
V.V.Bazylev, R.Yu.Ushakov, S.S.Durmanov, V.A.Palkova, V.A.Karnakhin

FSBI «National Centre of Cardiovascular Surgery» of MH RF, Russia, Penza, 6 Stasova str.

Aim. To examine the impact of late gadolinium enhancement (LGE) in the left ventricular myocardium on magnetic
resonance imaging (MRI) on overall mortality and the phases of arrhythmic events in patients with ischemic cardiomy-
opathy and implantable cardioverter defibrillator (ICD).

Methods. This was a single-center retrospective study. A total of 382 medical records of patients from the period be-
tween 2019 and 2022, who underwent ICD implantation as part of primary prevention of sudden cardiac death at National
Centre of Cardiovascular Surgery, were analyzed. Seventy-four patients were selected for the study. Observation was
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conducted through in-person examinations and remote monitoring. Endpoints evaluated included overall mortality and
arrhythmic events. The cause of death was determined based on the “Promed” medical database. Patients who reached a
specific endpoint constituted the case group, while those who did not reach any endpoint formed the control group.

Results. During the observation period, arrhythmic events were registered in 26 patients (35.1%), with a total of
27.1+13.2 events. Twenty-one patients (28.4%) deceased. In univariate regression analysis, the presence of LGE, the
extent of LGE (%), and the number of segments with LGE served as predictors of ICD activation and overall mortality.
Two multivariate logistic regression models were constructed. ROC curves were used to determine the quality of the re-
gression model, with an area under the curve of 0.807 for ICD activation and 0.789 for mortality. The highest sensitivity
and specificity of the method were observed with a LGE value equal to or greater than 14% for ICD activation (sensitivity
81%, specificity 75%) and 26% for overall mortality (sensitivity 89%, specificity 64%).

Conclusion. Substantiated ICD activations (shock/antitachycardia pacing) were observed in 35.1% of cases, and
the overall mortality rate was 28.4%. The association between ICD activation and the extent of LGE occurred when LGE
was >14%. The association between overall mortality and the extent of LGE occurred when LGE was >26%.

Key words: ischemic cardiomyopathy; implantable cardioverter-defibrillator; cardiac magnetic resonance therapy;
late gadolinium enhancement; antitachycardia pacing; mortality
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HecMoTps Ha cTpareruro paHHed peBacKylspu3a-
uuu 1 OOJBINON BHIOOP COBPEMEHHBIX JIEKAPCTBEHHBIX
MIpenapaToB AJIs JIGUEHUsT XPOHUUECKON Ccep/IeuHON Henlo-
crarounoct (XCH), okono 5% mnanueHToB rocie nepe-
HeceHHoro uH(papkTa muokapaa (MM) umeror gpakimro
BbiOpoca (®PB) nesoro sxemynouka (JIK) menee 35%.
HmenHo sta xareropusi OOJBHBIX MUMEET HAWOOJIBLIHMIA
puck BHe3amHol cepaeunoit cmeptu (BCC). B psne
KPYNHBIX PaHJOMU3UPOBAHHBIX HCCIEA0BAaHUN JOKa3aHa
(G PEKTUBHOCTh HMMILUIAHTHPYEMOTO KapjanoBepTepa-Je-
¢ubpmuaropa (MUK/1) B oTHOWmIEHHS TepBUYHOM TIpodu-
naktuku BCC. CHmkeHre abCOMIOTHOTO PUCKA CMEPTH B
JIAaHHOM rpy1Ie OOJBHBIX MO pa3HbIM JaHHBIM COCTaBIIS-
10 ot 23-31% [1-3].

He permrena mpobGiema oTbopa MaiueHToB, KOTOPBIC
ToJTydar HauOoJbIIYIO 1M0Jb3Y oT uMIutanTamu MK/, mo-
CKOJIBKY TOJIBKO y TpeTu naunueHToB ¢ K] B Teuenue 3
JIET TI0CJIe UMILJIAaHTAllMU BO3HUKAIOT cpabarbiBaHus [4].
Ocraercsi HESICHBIM, KaK BBISIBUTH MAlUEHTOB, COOTBET-
CTBYIOUIMX TEKYLIMM KIMHUYECKUM IIOKa3aHUsIM K Tepa-
nuu UKJ], Ho B 1efICTBUTEIEHOCTH HE UMEIOIUX BBICOKO-
IO PUCKA KU3HEYTPOXKAIOLINX apUTMUH.

B koHTekcTe 1aHHOI Ipo0JIeMBbl B HACTOSIIIIEE BPEMS
AKTHBHO M3Yy4aeTCsl MAarHUTHO-PE30HAHCHAs ToMorpadus
(MPT) cepaua ¢ ycuieHHEM TaJ0JIMHUH-COAEPIKAIINM
KOHTPACTHBIM BEIIECTBOM U OLIEHKOM OTCPOYEHHOIO KOH-
TpacTUPOBaHUsI MUOKap/a (103{Hee HAKOTIJICHNE I'a 10T -
Hus - [THT'). CiocoGHOCTh KOHTPACTHOTO BELIECTBA Ha
OCHOBE T'aJIOJIMHUSI HaKaIUIMBaThcs B (UOPO3HOW TKaHH,
MO3BOJISIET BU3YaJIM3UPOBATh MOTEHIMAIBHBIA cyOcTpar
JUISL )KU3HEYTPOXKAIOMIMX apuUTMHUiA [5, 6]. B coBpeMeHHBIX

KJIMHUYECKUX PEKOMEHJAALUAX HCIIOJIb30BaHUE JaHHOTO
METOZla PEKOMEHJOBAHO B KauyeCTBE JOMOJHUTEIBHOTO
(axTopa JyUIs IPUHSTHS PEILICHUH B TIOJIb3Y UMILIAHTALUN
WK y 6onbHBIX TUnIEpTpOdHUUECKOil (Ki1acC peKOMeH/Ia-
Uil 1; ypoBeHb JloKazaresbHOCTH b) M quiaranmoHHON
KapAuOMHONaTUsIX (Kjacc pekoMmeHjpauuil 2A; ypoBeHb
nokasatenbHOCTH b) [7]. Tak sxe cooOmaeTcsi, 4To HaJlu-
gye 30H [THI" manueHToB ¢ umeMuyeckoi kapiuoMHuona-
tueit (MKMII), OblI0 acconnupoBaHO CO CMEPTHOCTHIO
U OOJBIIMM YHUCJIOM apUTMUYCCKUX coObituii [8]. On-
HaKo, psiZi XapaKTepUCTHK (pUOPO3HON TKaHM y MalUCH-
ToB UKMII co cHmxenHoit @B n3ydeH HeJ0CTaTOYHO, B
yacTHOCTH, 00beM pyOroBoit Tkanu (ITHI%), nokanuza-
LUs1, TPAHCMYPAJILHOCTB, IPOTSHKEHHOCTD PyOIIOBOM TKa-
HU (KOJIMYECTBO BOBJICYECHHBIX cerMeHnToB JIXK).

Tabnuua 1.
Knunuko-oemozpaguueckas xapakmepucmuxa
nayuenmos (n=74)

Iloka3zareins Pesynbrar
Bospacr, (7eT) 59,3+7,0
Myxunssl, n (%) 71 (95,9)
Wuneke maccrl Tena, (Kr/m?) 29,4+4 4
XCH HI-1V ¢yurumonansHoro kinacea, n (%) | 40 (54,1)
OubpuIsAILUs npeacepaui, n (%) 28 (37,8)
T'unepronnueckas 6onesns, n (%) 72 (97,3)
Caxapunsbrit muabert, n (%) 11 (14,9)

[Ipumeuanue: 3aech u nanee XCH - xpoHuueckas cepjied-
Hasl HEZI0CTATOYHOCTb.
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Iens uccnemoBanus: n3yuuts BiausHue MPT mo-
kazaresnieil mo3nHero HakorieHus: ragonunus (ITHI) na
00IIIyI0 CMEPTHOCTh M YaCTOTY apUTMUYECKHX COOBITHH
y OOJBHBIX MIIEMHUYECKOH Kapaunomuomnarueir ¢ OB He
6onee 35% u ycranoBieHabiM UK/,

MATEPUAJ U METOAbI UCCJIEJOBAHUA

Jr3ailH HacTOSLIEro MCCIEI0BaHUs HOCUJ Xapak-
TEP «CIy4ail-KOHTPOJIb», JUIs €ro MpPOBEIEHHs ObLIO
MIOJyYEHO COOTBETCTBYIOIIEE OFOOpPEHHE JIOKAIBHOTO
STHYECKOTO KOMHUTETA. MBI IpOaHAIN3NPOBAIIN HCTOPHU
0oe3Hel mannueHToB, KOTOPBIM B repuox ¢ 2019 mo 2022
rox 611 mMrmanTupoBad UKJ]. Beero Oputo mpoanamu-
3upoBaHo 382 mcropuu OOJIE3HH, W3 HUX OTOOpaHo 74
YeII0BeKa.
Kpurepun BKIItoueHus:
* VMMIUIaHTAIMs YCTPOICTBA C LENbIO TMEPBUYHON IPO-
¢unaxtuxu BCC;
* [ALMEHT C NePBUYHON MMILIaHTauuen 1,2,3-kamMmepHo-
ro UKJ;
* HKMII (camxenune @B JIXK He 6omee 35% y manmeH-
TOB, mepeHocuBmuX MM, nmbo MMErmux KOpOHApHOE
nopaxenne 6e3 VIM, moaBepraBmuxcs a0pTOKOPOHAPHO-
My IIYHTHPOBAHMIO / YPECKOKHOMY KOPOHAPHOMY BMeE-
IaTeIbCTBY);
* MPT cepana c razonuHueM MEHee YeM 3a 3 Mecsia 10
MMIUIAHTAlNH;
* TIO3MOXHOCTb TIOJIyY€HHs JAHHBIX C HMIUIAaHTHPO-
BAaHHOTO YCTpPOWCTBA (PEryisipHbIE OYHBIE OCMOTPBI WIIN
(YHKIIMOHUPYIOIIHMHA YIaIeHHBI MOHUTOPHHT).
Kpurepun uckiodeHus:
* MALMEHTHl C HEHIIEMHYECKOH KapAMOMHOINATUEN
(HUKMIT);
* BTopuuHas npodmraktaka BCC;
* OTCYTCTBHE PE3yJIbTaTOB HAOMIONEHHS M HE (PyHKIHO-
HUPYIOLIMH yaJleHHbI MOHUTOPUHT;
* MPT cepama 6osee gem 3a 3 Mecsia 10 UMIUIaHTAIIH;
* MPT cepama 6e3 KOHTPaCTHOTO YCUIICHHUS.

Taénuya 2.
Maznummno-pesonancnas momozpaguueckasn
xXapakxmepucmuka nayuenmos (n=74)
[Tokazarenb Pesynbrar
ITHT" nonoxutensHbIi, n (%) 63 (85,1%)
Crenens I[THT, % 22,8 11,7
OB JIK, % 27,0+6,3
Hnpexe KO, mi/m? 142,1£33,6
KomnuectBo cermentoB ¢ ITHI, n 7,8+4,0
TpancmypanbHblil narrep, n (%) 47 (63,5%)
CyOsHIoKapanaIbHbIH narTepH, n (%) 27 (36,5%)
[MHI" anmkanpHEIT cerMeHT, n (%) 52 (70,3%)
ITHT" HwxHMii cermeHT, n (%) 33 (44,6%)
ITHT nepennuii cerment, n (%) 47 (63,5%)
ITHI" 60xoBoii cermeHt, n (%) 38 (51,4%)
[THI" anukampHBI cerMeHT, n (%) 52 (70,3%)

IIpumeuanue: 3necy u ganee [THI - mo3anee HakoruieHue
ragonuuust; @B JIK - ¢ppakius BIOpOca JI€BOTO XKeTy104-
ka, KJIO - KOHEUHO-IaCTONHYCCKUI 00BEM.
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Knunuko-gemMorpaduyeckue mokaszarelu — Iaru-
€HTOB mpexacTaBieHsl B Tabn. 1, MPT xapaxrepuctu-
ku B Tabn. 2. [lamuentam mpoBomuiace MPT cepama
¢ KoHTpacTupoBanueM Ha MP-Ttomorpage Siemens
Magnetom Avanto, 1,5 Tin. CuCTOMHYECKYHO (DYHKIIHIO
JDK oneHuBanu ¢ MCHONB30BaHMEM KHHOM300pa)keHHN
10 KOPOTKOW OCH Ha 3aJepKKe JbIxaHus (B (ase BbI-
JI0Xa) PETPOCICKTHUBHO CUHXpOHM3upoBaHHOH ¢ IKI.
Tonmuna cpesa cocrasmsuia 8§ mm. Kuno-MPT Boimon-
HSUTach B CTaHJIAPTHBIX MPOEKUUsX (2- U 4-KaMepHbIe 10
JUIMHHOHN ocu U 1o kopoTtkoi ocu JIXK) ¢ onenkoit ®B
JIK, xoneunoro amactronuueckoro oovema JIXK, xoneu-
HOro cuctonmdeckoro oowrema JIK, maccel Muokapna
JOK, napyuienust JiokanbHOH cOokparuMmocTH 1o 17-cer-
mentHoit Momenu JIDK. TR 57 mc. TE 1,21 mc. Ilone
3penus 376 mMm. BBonuics oqHOMOJSPHBIN ra0MUHUIL-
cojiep Kalllnii KOHTPACTHBIN npenapar u3 pacuera 0,2 mi/
KT 1 MCCJIEJIOBAaHHE BBITOJIHSIOCH Yepe3 2 MUHYTHI ITOCIIe
BBE/ICHUS KOHTpAcTa (paHHEee KOHTPACTUPOBAHUE) M MEXK-
ny 10 1 20 MuHyTaM# (OTCPOYEHHOE KOHTPACTUPOBAHNE).
Hakomnenue kouTpactaoro Beniectsa (KB) onenuBanoch
Ha MOCIENIOBATEILHOCTH WHBEPCUHU - BOCCTAHOBICHHMS,
BBIMIOJTHEHHON MO KOPOTKOW OCH, OXBaThIBaIOLICH Bech
JIK, Tonmuna cpesa 8 mm. Jluana3oH BpeMEHU UHBEPCUU
ot 380 10 410 mc. Hanuuune y4acTKOB HAaKOIJICHUS! KOH-
TPaCTHOTO BEIIECTBA TAKXKE MOJTBEPIKIAIOCH B 2- U 4-Ka-
MEPHBIX MPOEKIHSIX 10 JUTMHHOM 0CH JKely1oukoB. [IpoBo-
JINIIACh OIICHKA JIOKAJIM3alMU U KOJMYECTBEHHAs! OIICHKA
30H OTCPOYEHHOTO HAKOIUICHHUS] KOHTPACTHOTO BEIIECTBA.
KonuuecTBeHHas olleHKa NPOBOAMIACH C MCIOIB30BAHH-
em nporpammHoro obecnedenust Medis QMASS MR 7.6.
Hcnonw3oBanack cepust nzobpaxenuit JIK mo koporkoii
ocH (TI0CI1e10BaTeIbHOCTh HHBEPCHUS - BOCCTAHOBJICHHUE -
tfi psir single-shot), Macca KOHTpacTUPOBaHHBIX y4acT-
koB ompezaensuiack MeronoMm FWHM (Full Width Half
Maximum), B % ot Maccel muokapaa Bcero JIK (puc. 1).

O0bem pyOIIOBOH TKaHU OLIEHUBAJICS B IPOIICHTAX
ot o6meit maccol JIXK. [IporshkeHHOCTH pyOIIOBOM TKaHU
OIICHMBAJIACh TI0 KOJIMYECTBY MOPaKEHHBIX CETMEHTOB C
[THT" ucnonw3oBanacek 17-cerMeHTHass MOJIENb, ONpe/e-
JeHHass AMEpHKaHCKOM Kapauojormdeckoil accoruma-
nueit. Ha atoii mogenn muokapn JIK Obu1 pasnenen Ha
nATh OoJiee KPYIHBIX CErMEHTOB: mepenuuit (1, 7), 6o-
koBo# (5, 6, 11, 12), Hwxkuuii (4, 10), meperopoouHbIi
(2,3, 8,9), u anukanpHsbiii (13-17) 11st aHanM3a NTaHHBIX
(puc. 2) [9]. B 3aBUCUMOCTH OT JOKATH3alUU PYOI[OBOIA
TKaHU BBLACISUIN: NEPEIHIO, OOKOBYIO, MEPEropoaoy-
HYIO, allnKajibHy10, HHxkHIo10. [Tarrepn [THI™ 6b11 onpe-
JICJIeH KaK cyOdHAOKapAnaIbHBIA B Cllydyae MOpaKeHUs
MeHee 75% tonmunsl cteHku JIK u TpancMypanbHBIA B
ciyuae 75% Oornee.

[TanmenTam OBLIM MMIUIAHTUPOBAHBI KapAHOBEpTE-
pol-neubpmusiTopsl Protecta VR, Protecta DR, Protecta
CRT-D, Evera VR DF-1«Medtronicy»; Lumax 540 VR-T u
Iforia HF-T DF-1 «BIOTRONIK SE & Co. KG». [1pu BbI-
IMCKE BCEM IMAlMEeHTaM HpPOrpaMMHpPOBANIACh OAHO30HHAsS
tepanust: GuOpmwinus xenynoukos (DXK) 200 yn/mun,
cuetunk nerekiwii 30/40 oo 24/30, 1 aHTHUTaXUKApIUN-
Has crumyssinust (ATC) Bo Bpemst Habopa 3apsia, IOKOBast
Teparus 6 3apspoB 1o 40 [k 6o 35 Jlx B 3aBUCHMOCTH
OT (MPMBI IPOM3BOJIUTENISI YCTPOUCTB, B TAJIbHEHIIIEM rapa-
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METpBI KOPPEKTUPOBATIMCH HA YCMOTPEHUE JICUallero Bpaya.
HaOnronenue 3a manyeHTaMu OCYIIECTBIISIIOCH IyTEM OY-
HBIX OCMOTPOB B MOJUKIMHUKE LleHTpa umm ogHo u3 ca-
TEJUTMTHBIX KIIMHUK 4epe3 3 Mecsilia Mociie UMIUIaHTallH,
nanee 1 pa3 B 6-12 MecsileB Ha MPOTSHKEHUH BCETO CpPOKa
HaOmonenus [10]. A Tak ske pu MOMOIIU OJJHOM W3 ceTeit
ynanenHoro monutopuHra Home Monitoring (Biotronik,
Germany) wiu CareLink (Medtronic, USA) [11].

Bce mamueHTsl mosydyand ONTHUMAalIbHYIO MeJUKa-
MEHTO3HYIO0 TEparuio 0 OCHOBHOMY U COIYTCTBYIOLIUM
3a00JIEBAHUSIM, COIVIACHO COBPEMEHHBIM KIMHHYECKHM
pexoMenanusaM. IlepBUYHONM KOHEUHOH TOUKOH OBLIO
MIPUHSTO BO3HUKHOBEHHE YCTONUMBBIX KEITYIOUKOBBIX Ta-
xukapauid / XK, xynupoBanueix ATC uiam HaHeceHHEM
moka (obocHoBaHHbIe cpabarbiBanus MKJI). Bropuunoii
KOHEYHOH TOYKOW MPHHSATA CMEPTh OT JIIOOBIX HMPUYHUH.
Caenennst 0 THOENIM MALMEHTa YTOYHSJIMCH MPH MOMOIIN
TeNe()OHHOTO KOHTAKTa C POJCTBEHHUKAMHU MIJIM HA OCHO-
BaHHUMU 3JIEKTPOHHOM mctopun Oonesnn «[IPOME][]». 1o
JOCTHIKCHUIO TIEPBUYHON M BTOPUYHOW KOHEUHOH TOUEK
MAIMEHTHI Pa3elsUINCh Ha JIBE TPYIIBI U CPABHUBAIUCH
MEXIy COOOI.

CrarucTuyeckuii aHaJ M3

Bce ximmHMYeckne NaHHBIC MAIMEHTOB OBUTH B3s-
TBI U3 JIEKTPOHHBIX UcTopuid 6one3nu («Mexunanor 7.10
B0119»). Cratuctudeckas o0paboTka Marepuaia BbIOJI-
HSUIach C UCTIOJIb30BaHNEM TTaKeTa IIPOrpaMMHOro odecrie-
uenus SPSS Bepcun 22 (SPSS, Yukaro, Unnunoiic, CIIA).
OnucaHue ¥ cpaBHEHHE KONWYECTBEHHBIX IOKa3aTesiel
BBITMOJIHAJIOCH € y4ueToM pacrpeneneHus. IlpoBepka Ha
HOPMAaJIbHOCTb paclpe/eNieHHsl OLEHUBAJIOCH C TTOMOIIBIO
kpurepusi Koimoroposa-Cymuprosa. [Ipu nonrsepskaeHnn
HOPMAJIbHOCTH PACHpENeICHUs, JaHHbIE OMMCHIBAJIUCH
C ToMoIIbio cpeaneil apupmerndeckoit (M) u crangapt-
HOTo OoTKJIOHEHUs (SD) cpaBHeHHE BBIMOIHSIIOCH C IIOMO-
mipto t-kpurepust CrerofienTa. [Ipu oTcyTcTBUM HOpMaIb-
HOCTH pacHpeielieHNs] YKa3blBAIUCh 3HAYCHUSI MEUaHbI
(Me), HmxHero u BepxHero kBapruieil (Q1-Q3), moxasa-
TEJI CPAaBHUBAJINCH C IOMOIIBIO KpuTepus MaHHa- YUTHH.
CpaBHeHue IoKazarenedl, U3MEpPEHHBIX B HOMHHAIBHON
HIKae, IPOBOIMIOCH MPH oMol Kputepus x> [lupcoHa.
st ouenku BinusHust npouenta [THIT Ha oOmryro serains-
HOCTb U maHc cpabarsiBanust K] ucnonb3oBascs MHOTO-
(aKTOpHBIA aHAIN3 B MOJyJe OMHAPHOW JIOTMCTHYECKON
perpeccun. B perpeccoHHOM aHaJIM3€e pacCMaTPUBAINCH
rapameTpbl, MPEAUKTOPHAsl POJb KOTOPBIX B BO3HHKHO-
BEHHM KOHEYHBIX TOYEK OblIa JI0Ka3aHa C MOMOIIBIO Of-
HO(aKTOpHOTO aHajM3a Mpu ypoBHe 3Hauumoctu p<0,05.
Jnst mocTpoeHHsT MOJIENTH MPUMEHSIICS OJIHOMOMEHTHBIN
METO/] BKJIIOUCHHUSI IEPEMEHHBIX B ypaBHEHHE. 3aBUCHMOM
NepEeMEHHOI B OJIHOW W3 MOAENeH SIBISUIOCH cpabarbiBa-
nue UKJI, B apyroii obmias seranbHOCTh. JaHHbIC mpen-
CTaBJIEHBI JOCTUIHYTHIM yPOBHEM 3HauUMOCTH (p) u 95%
JoBepuTenbHEIM HHTepBaioM (95%/1U1). Kpuruueckuii
YpPOBEHb 3HAUUMOCTH NMpHHAT 3a <0,05.

HOJYYEHHBIE PE3YJbTATbBI

OobocHoBannblie cpadarbiBanuss UKJ]

[Teprion HaOMIOACHUS 3a MAlMEHTaMH COCTAaBUII
27,1£13,2 mecsueB. 3a BpeMsi HAOMOACHUST 000CHOBAH-
Hele cpabarbBanms UK] (mox/ATC) 3apeructpupoBa-
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HBl y 26 manueHtoB (35,1%). U3 Hux y 15 manueHToB
cpabarbiBaHusl ObUTH OOYCIIOBIICHBI TTAPOKCU3MAMHM JKe-
JynoYKoBOW Taxukapaud, y 11 manuentoB ®XK. Heobo-
CHOBaHHbIE cpabaThIBaHMs, a TAKIKE CIydau, KOTraa SHJI0-
IpaMMBbI 31TH30/10B ObLUTH HEJIOCTYITHBI, HE BKIIOYAJINCH B
cnucok. B rpynmne cpabarsisanuii UK/l ormeuancs 60i1b-
muid npoueHT pyouoBod Tkanu JIXK (cooTBeTCTBEHHO
30% [27;34] u 21%[10;27], p=0,001), a Takxe OombIas
MIPOTSHKEHHOCTH PyOIIOBOIl TKaHH, BhIpaKEHHAsI KOJIHUYE-
ctBoM nopaxenHbix cermenToB JIXK (p=0,003). B rpymme
obocHoBaHHBIX cpabarbiBanuii K]l vamie BcTpeyanach
¢udpmwusinus npeacepauit (coorserctBeHHo 53,8% u
29,2% y*=4,367, p=0,037). JluarHoctuyeckas 3Ha4YH-
MocTh npouenta [THI' npu nporrozupoBanun 000CHO-
BaHHOTO cpabarbiBanust K/ Obuta olieHeHa ¢ IMOMOIIBIO
Metoga ROC-kpusoii. Ilnomans noa KpuBoil coctaBuia
0,809+0,051 (moBepurenbubiii uaTepBan (A1) 95% 0,7-
0,9), ObLIO BBHIOpaHO ONTHUMAJIBHOE pa3Jelsioniee 3Ha-
yenue 14% (4yBcTBUTEIBHOCTH §81% W crienupuIHOCTD
75%). 1llanc 00OCHOBaHHOTO cpadaThIBaHUS YBEIUYH-
Basics Ha 11% nipu [THI™ 6onee 14% (oTHOIIEHHE IAHCOB
(o1 1,111 AN 95% 1,023-1,205).

[Ipn oxHO(MAKTOPHOM pPETPECCHOHHOM aHaIU3e
BBISIBJIICHO 4 TOKa3aTessi ¢ HauOOJIbIIMM MTPEIUKTOPHBIM
noteHianom: npoueHnt [THI, ¢ubpumsius npencep-
nuii, konmuyectBo cermentoB ¢ ITHI, [THI™>14% (Tab:.
3). Jns wms0exxaHue BO3MOXKHOW MYJIBTHKOJUIHHEAP-
HOCTH B MHOTro()aKTOPHOM aHajJH3e WCIOIb30BAJICS
Tonbko mnokazarensb [IHI™>14%. I[lonyueHHbie naHHBIE
OBUTM HCIOJIB30BaHBI ISl TIOCTPOCHHUS MHOTO(AKTOP-
HOH JIOTMCTHYECKOW PErpecCUOHHON MOJENH C LEJbIo
nporuosupoBanus cpabdareiBanust MKJI. Tloctpoennas
MOJIeNIb CTAaTHCTUYEeCKU 3Hauuma (}*=23,331; p=0,001).
Koadpduuument nerepmunanmum Haiimxenkepka - 0,378,
Xocmepa-Jlememona - 0,331. [Jlns ompeneneHus ka-
4ecTBa MONy4eHHOM Mmozenu mnpoctpoeHa ROC-kpu-
Bas. [Tmomans mogq ROC-kpusoit 0,802+0,44 (U 95%

Puc. 1. IlIpumep cpe3oe 6 npoexyuu no Kopomkoit ocu (a),
08yxKamepnoii (6) u uemvipexxKamepHnoil (8) npoexkyuu
71€6020 JiceIy00uKa, npozpamma psir single-shot, omcpo-
yeHnHoe HaKoNneHue KOHMPACMHO20 éeuiecmea pyouoeoil
mMKamnwio, ¢ nocaedyouiell 00padomKoil uzooparcenus

C UCRONb308aAHUEM NPOZPAMMHO20 0Decnevenun Medis
OMASS MR 7.6. Bvioenena pyouosas mrxamb.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

0,715-0,890) wuyBcTBHTENBHOCTE 97,6%, crnenuduy-
HocTh 78,3%. Mertonom Kamnana-Meiiepa Obuta orie-
HEeHa 3aKoHOMepHOCTh cpabareiBanus MK/ B rpynmax
IMHI'™>14% u TTHI <14% (pwuc. 3).

O0mas cMepTHOCTh

3a Bpems HaOmOmeHHs] CKOHYayics 21 marueHT
(28,4%), cTpyKTypa CMEpTHOCTH IIpe/ICTaBlIeHa Ha puUC.
4. B rpynne noru0OmMx NanyeHToOB 4Yalle BCTpedanach
Oonee Tshkenbid yHkioHaNbHBIN Kitace XCH. Tak xe
MOTHONINE TAIUCHTHI UMEITU OOJIBIINK MPOIICHT GPUOpo-
3a muokapaa JDK B cpaBHenum c BeDKUBIIMMHE (31%

MepepnHwii cermenT (1, 7)
BokoBo#i cermenT (5, 6, 11, 12)
HwxHuit cermeHT (4, 10)
CenTanbHblil cerMeHT (2, 3, 8, 9)

AnuKanbHblii cermeHT (13-17)

Puc. 2. Ceemenmanus neeozo »ncenyoouxa: 17-mu
Ce2MEeNmMHAs MOOeNb J1€6020 HCeNYOO0UKd, ORPedeieH-
Hasa AMepuKancKoll KapouonoZuieckoll accoyuayueil,
Ppaszoenena Ha nAMb 6OILUIUX CEZMEHMO8.
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[22;36] u 19% [10;28] p=0,001), Gonblice 4uCIO Cer-
MeHTOoB Muokapaa JIXK ¢ ¢pubpo3noit Tkaubto (9 [5;11]
u 7 [3;9] p=0,029). JImarHocTtuyeckas 3HAYUMOCTH
nporenta [THI' mpu nmporHo3upoBaHuu 000CHOBAHHO-
ro cpabateiBanust K]l Oblia olleHEHA C TIOMOIIIBIO Me-
tona ROC-kpuBoil. Ilnomans nmoa kpuBoi cocTaBuia
0,769+0,051 (AU 95% 0,67-0,89), ObL10 BEIOpAHO OTI-
THMaJIbHOE pa3jielisolnee 3HadcHue 26% (4yBCTBUTEIb-
HOCTb 81% u crienupuunocts 75%). lllanc odocHoBaH-
Horo cpabarsiBanus UKJ] ysennuuBaics B 4 pasa npu
[THI" 6onee 26% (OLI 4,474 U 95% 1,401-13,205).
[Tpu oaHO(DAKTOPHOM PErpecCHOHHOM aHajN3€ BBISIB-
JeHo 4 mokaszarelisi ¢ HanOOJIBIIUM MPEJAUKTOPHBIM TO-
tenuanom: npouent ITHT, XCH 3-4 ¢.ki1., konnuecTBo
cermenroB ¢ [THI, TTHI™>26% (tabxa. 3). IIpu mHoro-
(baKTOPHOM aHaJIN3€e UCIOIB30BANICS TOJIBKO MOKAa3aTelb
[MTHI'>14%. IlomydenHble naHHBIE OBLIM HMCIIONB30BA-
HBI JUUISl TOCTPOEHUSI MHOTO(AaKTOPHOM JIOrHCTHYECKON
PErpEeCcCUOHHON MOAENN C LEeNbl0 NPOrHO3WPOBAHUS
oOmieil cMepTHOCTH. AHAIU3 NPEAUKTOPOB IPEICTaB-
jmeH B Tabn. 4. I[locTpoeHHas MOJEib CTaTUCTUYCCKHU
snaunmMa (y>=23,438; p=0,001). Koadpduuuenr nerep-
munanuu Halmxenkepka - 0,39, Xocmepa-Jlememona -
0,15. Jlns onpeneneHus kauecTBa MOJIYyUYEHHON MOJENH
npoctpoeHa ROC-kpusas. [Tnomans nogq ROC-kpusoi
0,822+0,53 (AN95% 0,717-0,929) uyBCTBUTENBHOCTH
95%, cnenupuunocts 77,4%. Metogom Kamnana-
Meiiepa Obuta OlleHEHAa BBDKMBAEMOCTh B TI'pyINIIax
I[MTHI™>26% u [THI" <26% (puc. 5).

Taonuua 3.
IIpeouxmopul nebaazonpuamubix Ucxo006, 00HOPAKMOPHLIL pezPeccUOHHbIIL ANaAIU3
Onexrporepanus UK/ O01mas 1eTanTbHOCTh

ITokazarens P Ol JAN 95% P @)11] JN 95%
Bospacr 0,911 1,004 | 0,937-1,075 | 0,519 1,026 | 0,951-1,101
ITon 0,196 0,999 | 0,887-1,112 | 0,247 0,322 0,611-1,112
Wnpexc macchl Tena 0,152 1,086 0,970-1,216 0,982 0,999 0,890-1,122
CaxapHblii tuadet 0,560 0,657 | 0,157-2,705 | 0,423 0,515 0,101-2,61
l'unepronnyueckast 00Je3Hb 0,661 0,532 0,030-8,870 0,498 0,385 0,25-6,445
XCH HI-1V ¢yHKIHOHATHHOTO KIIacca 0,649 1,255 0,479-3,284 0,016 3,867 1,236-12,097
OB JIK 0,242 1,047 | 0,970-1,130 | 0,451 1,032 0,962-1,17
Hunexe KO 0,397 1,006 0,992-1021 0,944 1,001 0,986-1,016
ITHI" >14% (>26%)* 0,009 1,963 1,575-14,17 | 0,024 1,421 1,252-11,4
KoanuectBoBo cermenTos ¢ ITHI 0,002 1,272 1,074-1,507 0,029 1,183 1,010-1,385
ITHI" xonugectBeHHO (%) 0,001 1,130 1,049-1,217 | 0,001 1,162 1,062-1,217
ITHT" na nepenneit crenke 0,459 1,174 0,535-4,064 0,727 1,212 0,418-3,512
ITHT Ha neperoposke 0,159 2,303 0,736-7,206 | 0,490 1,223 0,341-1,534
ITHI" Ha 60KOBO#1 CTCHKE 0,865 0,920 | 0,354-2,390 | 0,364 1,475 0,665-2,314
[THT Ha Bepxyiiike 0,150 2,322 | 0,144-12,22 | 0,490 0,621 0,244-1,721
[THI" Ha HUXHEH cTEHKe 0,245 1,781 0,679-4,669 | 0,403 1,550 | 0,561-4,288
TpancMypanbHbIN TATTEPH 0,214 1,939 0,686-5,482 0,051 3,275 0,965-11,005
CyOsHI0KapAHaIbHBINA TATTCPH 0,467 1,495 0,512-4,312 0,418 0,596 0,172-2,065
OUOPHLIALINS TIPEICeP I 0,037 2,833 1,052-7,632 0,621 0,762 0,264-2,202

[Mpumeuanus: /I - noBepurenbublii narepsai; Ol - otHomeHne mancos; * - s anexrporeparnuu MK/ u o6eit ne-

TaJIbHOCTHU, COOTBETCTBCHHO.
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OBCYXIEHHUE MOJYYEHHBIX
PE3YJIBTATOB

JlaHHOEe PEeTPOCHEKTHBHOE MCCIIEOBAaHUE HAaIpPaB-
neHo Ha u3ydyeHune MPT xapakrepuctuk pyOua y mamu-
enroB ¢ MKMII u ummnantuposanubiM UK/, 4ytoObr y3-
HaTh MOXKET JIM 3Ta METOJIMKA YIYYLIHTh CTPaTH(GUKAIHIO
pHUCKa JKHU3HEYTpOXKAIOMUX apuTMuil. Cpenu TeXHUYECKU
nocrynueix Ham MPT nokasaresneil pyOuia Ha OCHOBaHHM
JIAHHBIX JIUTEPaTypbl ObUIM BHIOpPAaHBI OCHOBHBIE: IIPO-
uent [THI, nokanuzauust pyOua, narTepH HaKOIUICHHS
KOHTPACTHOTO BEIECTBa, MPOTSXKEHHOCTh, BbIPaKEHHAs
B KonudecTBe nopaxeHHbIXx cermeHToB JDK. 3BecTHO,
YTO TIOKa3arely NpoleHTa (pudpo3a MOryT BapbHpOBaTh
B 3aBHCHMOCTH OT HCIIOJIb3yeMoro merona. Ilomumo Bu-
3yaJIbHOM OLIEHKM JUIS aHalIM3a, CYLIECTBYET HECKOJIBKO
ABTOMATHYECKUX IOPOTOBBIX METOJOB KOJIMYECTBEHHOH
OleHKH [12]. DTH METOABI OCHOBAHbI HA PA3IMYUSIX B UH-
TEHCUBHOCTH CUTHaJIA MEKAY (PUOPO3HBIM 1 HOPMaJIbHBIM
MHOKap/ioM. B 0fIHOM M3 METO0B CTEMeHb THmepycuie-
HUS OTIPEJIENIAETCS] C MCIOIb30BAHUEM PA3IMUHBIX MOPO-
roBbIX 3HaueHu# SI, Takux kak 2, 4 wiu 6 CTaHIAPTHBIX
oTkJIOHeHUH (SD) BbIlIe ynaieHHOro HOPMAaJIbHOTO MHUO-
kapaa. Jlpyroil meToJ KOJIMYECTBEHHOIO OIpEJEIeHus,
M3BECTHBIN Kak IOJIHAs IIMPHUHA Ha TOJIOBHHE MaKCHUMY-
ma (FWHM), npennonaraer moporoBoe 3Ha4eHHE, paB-
HOE IOJIOBMHE MaKCUMaJbHOI'O CHI'Haja BHYTpHU pyOua.
B HacTosimiee Bpemst He CyIIeCTBYET 30JI0TOTO CTaHJapTa
xonmyectBeHHou ouenku IIHIT B muokapne. Ilpennoure-
HUE METOJla KOJIMYECTBEHHON OIIEHKM pa3jiuyaercs B 3a-
BHCHUMOCTH OT 3abosieBaHuss Muokapma: FWHM wyacrto
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ORIGINAL ARTICLES

ucnonsdyercsa g MKM, a meTon moporoBoro 3HaueHHs
SD wyacro ucnonesyercs st HUKMIT [13-16]. B padote
Ju1st KonnuectBeHHoM onieHku [THI MbI ncnionb3oBanu me-
toq FWHM. Tlo naHHBIM JUTEpaTypsl JaHHAs METOJIUKA
SIBIISICTCS. HAKOOJICe BOCIIPOU3BOIUMON TIPH JIFOOOH 3THO-
JIOTUU TIOpaXEHHsI MUOKapja M MO3BOJSET UCIOIb30BaTh
MCHBIIUI 00beM HEOOXOMUMOMN BBIOOPKH, TI0 CPABHCHHIO
¢ apyrumu [17].

B cuctemarnyeckom 0030pe BKIItouaBiieM 19 uccie-
JIOBaHUI CpPeU KOTOPBIX B 5 paboTax ObUIM MAIMEHTHI C
KM, B 8 - nanpentsl ¢ HUMKII u B 6 - co cMemannoi
rpynmnoit UKM/HUKMII, aBTopsl NpUIUIM K BBIBOAY O
MPSIMOM 3aBHCHMOCTH «CTCHCHB-3(P(EKT», MEKITy KOIU-
gectBoM [THI" u apuTMHUECKUMU COOBITUSIMH BHE 3aBU-
cumoct oT sTHonoru KMII. OTHoleHue maHcoB Asst
HUKMII 5,05 (2,73-9,36), mis obmieit momymsiiuu 5,62
(4,20-7,51) [18]. Ilpu npoBeneHHM HacTosIeld pabOTHI
MBI MOJIYYHJIU COMOCTaBUMBIE PE3yIbTaThl, & UMEHHO Ha-
nmuuue [THT, xak u npouent [THI" xoppenuposanu co cpa-
oareiBanuem WMK]I. Hamu mony4eHO cpe30BOC 3HAUCHHE
nponenra [THI - 14%, uyTo nmoaTBepk/1€HO KaK JaHHBIMU
MHOTO(aKTOPHOM JIOTHCTUYCCKON PErPECCHH, TaK U METO-
nom Kamana-Meiiepa. B nienom pesynbrarbl HacTOSIICH
paOOThI TIOMONHSIIOT TaHHBIC MHPOBOI JTIUTEPATyPBI, OHA-
KO B PSJIC CXOXKUX pabOT aBTOpaMU TOJNYYEHBI OTIIMYHBIC
3nayenus npouenta [THT. Tak, nanpumep, [u1st OOJIBHBIX C
HEUIIEeMHYECKON KapJIMOMHUONaTHEN TOPOTOBbIE 3HAYCHHE
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[THI, umeromue NporHoCTUYECKYI0 LEHHOCTh, COIIACHO
JIUTEpaTypHBIM JTaHHBIM, cOCTaBiIIOT oT 1,5% [19], 8%
[20] mo 13% [21].

Crnenyer Oojee MOAPOOHO OCTAHOBUTHCS HA JIBYX
HCCJIEIOBAaHUAX CO CXOXKUM JU3aifHOM U3 NPUBEICHHOIO
BBIIIIE METa-aHAJIN3a, B KOTOPBIX MPEICTaBICHbI 3HAUCHHUSI
npouenrta [THI' y manueHTOB uIIeMHYecKO 3THOJIOTUU
KMII. B onHOM u3 rccnenoBaHuil aBTOPHI 3as1BIISUIA O KPU-
tudeckoM 3HaueHuu 5% i ITHI JDK B rpynne MKMII B
orHowennn cpabarsiBaii UKJ[ ¢ nokazarensmu OLLL: 6,3
(95% JU: ot 1,4 no 28,0) [22]. B padore F.Demirel u co-
aBT. nanueHThl uMmetorue [THI™>11%, yame 6pu1H oxBep-
rHyThI cpabateiBanmsiM UK/ [23]. JlaHHbIe pa3muuus, Kak
1 YKa3bIBaJIOChH BBIILE, BEPOSITHO OOYCIIOBJICHBI pa3HULEH
B MeToax konumdecTBeHHOW ouneHku [IHI, B mepBoil pa-
6oTe MpoBOMIIACh BU3yallbHAsl OIIEHKa pyOIia, BO BTOPOM
METOJ1 IOPOrOBOT0 3HAYEHUSI MHTEHCUBHOCTH CUTHAJIA.

B Hactosiiiee BpeMs MMEETCsl OrpaHMYCHHOE KOJH-
YeCTBO JIUTepaTypsl o BiaussHUU nartrepHa ITHI na puck
aputmMun 'y nanuentoB ¢ MKMIIL. CooOmiaercs, uto y
nanuentos ¢ HUKMII cyOsnukapanalibHble TaTTEPHBI
cszanbl ¢ BCC, a mHTpamypasibHBII HarTepH ¢ oOuiei
cMepTHOCThIO [24]. B uccienoBanuu B.P.Halliday u co-
aBT., UHTpaMypaibHas jokanu3anust [THI Obuta ces3ana
¢ 9-kparHbIM yBenuueHueMm pucka BCC y manueHnrtos c
nunaranmoHHol kapauomuonaruedt u @B JDK >40% [19].
B ommune OT mpuBeneHHBIX BbIE pabOT, HACTOSIIAs
rpymnma ObUia mpejacTaBieHa Toyibko nanuenramu MKMIT,
B CBSI3M C ATUM HaOIIONAIOCHh 2 KJIACCHYECKUX NaTTepHa
HAKOIUIEHUS! KOHTPACTHOTO BEILECTBA - TPAHCMYPaJIbHBbI
1 cyO9HI0KapAHaIbHBIN B cooTHOLIEeHUH 63,5% Ha 36,5%.
Hu onuH nartepHOB HE MPOIEMOHCTPUPOBAJI BIUSHUS Ha
cmeptHocTh U Tepanuto K/, BepositHo, cama 1o cebe
TpaHCMYpaJIbHOCTh NoBpekaeHus crenku JDK He yBenu-
YUBAET PUCK JKU3HEYTPOXKAIOIUX apUTMUI B CPaBHEHUU
¢ cyOdHIOKapIMaIbHBIM MTOBPEX/ICHUEM, a HMEeT 3Hade-
Hue Qakt Haauuus pyOIOBOW TKaHHW, Kak cyOcTpara Juis
re-entry. IlomyueHHbIe JaHHbIE MOATBEPXKIAIOT PE3YIbTAT
uccnenoBannii A.Barison u c0aBT., KOTOpbIE TaK ke He
OOHapY>KMIIM 3HAYMMOMH CBsi3u Mexay narrepHoM ITHI u
puckom moka ot MK/ wu kombunanueit moka ot UKJ[ u
cepaeuyHoit cmeptu [21].

Jlokanmuzanus [THI B HacTosiie# rpyre Hadmone-
HUSl He ObUIa CBsI3aHAa HM C COOTBETCTBYIOIIEH Tepamu-
et UKJI, Hu co cmeptHOocThiO. OHAKO Psii aBTOPOB 3a-
SIBIISTIOT, YTO JIoKanu3auusi puoposnoii tkanu JOK moxker
UMETh OOJIBIIOE 3HAYCHUS JUIsl TIPOTHO3UPOBAHUS PUTMH-
yeckux coObITHii, kak B rpynmne UKMII, rak 1 HUKMII.
B uccnenosanuu A.Barison u coast. [THI" nmeperopomou-
HOW o0yacTu SIBISUICS OAHO(AKTOPHBIM IPEIUKTOPOM
XA, TTHI" 60k0BO# CTEHKH - OZHO(DAKTOPHBIM MPEAHK-
TOpOM JieTanbHoCTH, a [THI" HoKHEH cTeHkH - onHOdaK-
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TOPHBIM TIPEJUKTOPOM OOOUX HEOJIAroNpHUSTHBIX HCXO-
noB 6osbHBIX ¢ HUKMII [21]. B npyrom mccrnenoBanun
y 6onpabix UKMIT Hanmmuue [THI B Mexokeny109KkoBoit
neperopojike ObIJIO CaMbIM CHIIBHBIM IIpenukTopom KA
n OGonpmnx KapauanbHbeix coObiTHii (MACE), aBTOpBbI
OOBSICHSIIOT 3TO BOBJICYEHHEM B IPOIECC IPOBOASLICH
cucremsl. Jlokanmzanus [THI" Ha nmepenHeii creHke Obuia
CaMbIM 3HAUUMbBIM HPEAUKTOPOM IKEITYJOYKOBBIX apHUT-
Muii [16]. Paznuuus MOryT ObITh OOBSICHCHBI TEM, YTO B
MEepPBOM HCCIeoBaHUM n3ydanuch nanueHTs: HUKMII,
UMEIOIUe NPUHIMIUAIBHO Jpyrue MEXaHu3Mbl 00pa-
30BaHMsI pyOIIOBOIl TKaHU, a BO BTOPOM HCCIICAOBaHUU
MUMEJIUCH Pa3JIniMs B OTHOLIEHUH KOHEYHBIX TOYEK, TaK B
HaCTOSIIEM MCCIIeJOBaHUH OLIEHHBAIUCH 0OOCHOBAHHBIC
cpabarbIBaHUs ¥ 0011ast JIETAIBLHOCTD, @ B UCCIICAOBAaHUN
KoJUIer (PMKCHPOBAIMCH KaK yCTOMYUBBIC, TAK M HEYCTOM-
YHBBIE YKEIYIOYKOBBIC TAXUKAPAUU U IIEPEUYEHb KPYITHBIX
KapIuaJbHbIX COOBITHIL.

ITo pe3ynbTaraM JaHHOTO UCCIIEAOBAHUS MBI MOXKEM
cleliath BeIBOM, uTo nanueHTel ¢ @B menee 35% u ITHI
Oonee 14% mOTEHIMANIBEHO MOTYT MUMETH 0oJiee BBICOKHI
IIaHC BO3HMKHOBEHMS IKM3HEYI'DOXKAIOIIUX apUTMHM.
JlanbHeliee U3y4eHHe MOXKET MO3BOJIMTH UHMBHIYalH-
3MpOBATh TOJXO/BI K BOIIPOCAM MEPBUYHON MPOQUIAKTH-
ku BCC, 4T0 0cOOEHHO Ba)XKHO B YCJIOBHSX OIPaHUYEHHO-
'O KOJINYECTBA JAHHBIX YCTPOUCTB. TaK jke Mbl BUANM, 4TO
nanueHTsl ¢ oobemMoM ¢ubposza JIK npessimatommm 26%
B OTAAJICHHOM NE€pUOJIe HeCMOTps Ha ummantanuio MK/
UMEIOT XyALIHH IIPOTHO3.

Orpanuyenusi uccjie0BaHus

K orpannyeHusiM HcCClIeIOBaHHS MOXKHO OTHECTH
PETPOCIEKTUBHBIM XapakTep, HeOOJBIIONH pa3Mep BbI-
6opku. Mertonuka omnpexaenenus [THIT mos3Bonser Bepu-
(unMpoBaTh TOJIBKO JIOKAJIBHBIH (HOPO3, B TO BpeMsl Kak
mudpdy3Ho GUOPO3UPOBAHHBIN MUOKAPI BEpUDUIIPOBATH
po0JIeMaTHYHO, Y€M MOXKET OBITh OOBSICHEHO OTCYTCTBHE
(hubpo3a y 15% HammMx marueHToB. ITOro MOXKHO H30e-
JKaTh ITyTEM HCIIOJIb30BaHUS OoJiee COBPEMEHHBIX MPO-
rpaMM CKaHHPOBAHUS M IIOCTIIPOIIECCHOHHOW 00paOOTKH,
takux kak T1-T2 kaprupoBaHue, ompeneicHue oObema
BHekjeTouHoro npocrpanctsa (ECV). Tak xe B HacTOs-
IIEM HCCIIEJOBAaHUU HE OLIEHMBAINCH NEPHUHH(pApPKTHHIC
(unm «cepble») 30HBI, HE OIEHUBAJIMCH 3HAYCHUSI DHTPO-
MK PyOILIOBO# TKaHU.

3AKJIIOYEHHUE

B nacrosmmem nccienoBannn 000CHOBaHHEBIE cpaba-
teiBauus VK]l (mok/ATC) 3apeructpuposanst y 35,1%,
o01mas netanbHOCTh coctaBmia 28,4%. CBsA3b MEeXIy cpa-
6arsiBanmem UK/ u crenensto [THI Bozumkana mpu [THI
>14%. CBs3p MeXIy OOIIelf CMEPTHOCTBIO U CTEICHBIO
ITHT" Bo3nmkana npu [THI" >26%.
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JIABEPHASI KATETEPHAS ABJIALIMS 30H ITPE/JICEPIHBIX TAHIJIMOHAPHBIX CIIJIETEHUI:
BJIMSIHUE HA UHIYLIMPYEMOCTD ®UBPUJIJISALIMU ITPEJICEPIMI U OLIEHKA PHCKA
IMOBPEXJIEHU S IMMIIEBOJA B DKCIIEPUMEHTE
A.Jl.Baxpyues, J.U.Kounopu Jleanapo, JI.E.Kopoouenko, JI.b.Murpodanosa, /I.C.JIebenes, E.H.MuxaiijioB
DI'BY «HMHL] um. B.A.Anmazoean M3 P®, Poccus, Cankm-Ilemepoype, yn. Akkypamoea, 0.2.

Heapb. M3yunts NOTEHIMAIBHYIO IPUMEHUMOCTD TPAHCKATETEPHOH JIa3epHOM allialiuu JIst IeCTPYKIMH 30H Ipe-
HMMYIIECTBEHHOT'O PACIIOJIOKEHHS IIpe/ICepAHbIX TaHTTMoHapHbIX cruteTenuit (I'C), a Takke oneHUTh 0€30MacCHOCTh JIaH-
HOW METOJMKHU B OTHOILIEHUH PHUCKA IOBPEKACHUS MUIIEBO/A.

Marepuana u MeToabl HeeeqoBanust. Pabora cocrosiia U3 AByX 3TanoB: (1) B 9KCIIEPUMEHTE ex Vivo IIPOBOANIACH
OLICHKA PHCKa TOBPEXK/ICHUS MHIIEBO/A IPH JIa3epHON alyaliuy SH0KapANAILHON ITOBEPXHOCTH JIOPCaIbHON (3a1HEN)
cteHkH Jieoro npencepaus (JIIT); Opu10 UCTIOIp30BaHO 3 OPraHOKOMITIIEKCA CBUHEH, BKIIIOYAIOIIUE CEPIILIE, JIETKUE H TTH-
eBO/; (2) AKCIIEPUMEHTBI i Vivo IPOBOIMIIUCE JUIS OLEHKH BIIMSIHUS J1a3€PHON KaTeTepHOU abaluy 30H MpecepIHbIX
I'C na unnyuupyemocts ¢pubprsiuny npeacepanit (OI1) - ximouenst 13 cBunelt nanapac (cpenuunii Bec 38,8+1,2 kr).

Ex vivo: BBINOTHSITUCH BO3JEHCTBUSA MOITHOCTRIO 15 BaTT pa3nuuHON JUINTEIBHOCTH C TEPMOCKAHUPOBAHUEM CTEH-
xu JIII, BHyTpeHHe! 1 HapyKHOM yacTel MUIIEeBO/ia C HOMOIIbIO TeIUNIOBU3MOHHOMN KaMepbl; 3aTE€M BBIIOJIHAIOCH MaKpPO-
CKOITMUECKOE UCCIIEIOBAHNE OPraHOKOMILIEKCa.

In vivo: o u mocie karerepHoi yazeproii admamuu (15 Bt) 30 ['C mpaBoro mpencepaus U MEXIPEICEPIHON
MIEPETrOpOJIKU OLleHUBaICS (P PEKTUBHBIN pedpakTepHblid Tepro 1 nHaynupyemMocts ®I1 myremM BbICOKOYACTOTHOM CTH-
mymsiun npencepauit (33 I', 2 mun). [locne sBTaHasuu M M3BJIEUEHHS Cep/lla U JIETKUX MHBIM OJOKOM MPOBOIMIOCH
MUKPOCKOIINYECKOE UCCIIE0BAaHUE 0YaroB JIa3ePHbBIX MOBPEKICHUH.

Pe3yabrarbl. EX vivo S5KCIIEpUMEHT: B JIByX ClIy4asx ObUIO BBISBICHO MOBpekAeHUE dH10Kapaa JIIT npu Bpemenu
BosneiictBus 30 c. IloBpexaeHue nuineBoia HaOIIOAAIOCH MpH BozaelcTBuu >30 ¢. ¢ mIpUpocToM Temreparypsl >11
°C. B akcniepuMeHTe in vivo HaHeceHO 78 Jla3epHbIX BO3JICHCTBHH (B cpeiHeM, 641 Ha OJTHO )KMBOTHOE) Ha J0PCAILHOM
CTEHKE TIPaBOTO MPECEpIHst U B MEKIpecepAHoH reperoposike. DPdeKkTHBHbIN pedpakTepHbIi NEpHO TPEACEpAni He
m3menucs (183+20 mc o abnanuu u 186+18 mc moce admanuu, P=0,99).

Jlo abnamuu OI1 6buta neaynMpoBana y 12 u3 13 sxuBotHbIX (92%). [Tocne abnanun ®I1 naayunpoBana y 7 xu-
BOTHBIX (54%) (P=0,03). Bruia BbIsiBIIEHa TEHIEHLUS K CHIDKEHUIO junTenbHocTH DI mocie mpoBeneHus jazepHOn
ab6manuu 30H ['C (o abnanuu Menuana amutenbHocTH aputmun 18 [5; 141] ¢, mocie abmanuu - 2 [0; 14] ¢, P=0,06).
TpancmypanbHOe TOBpeXAEHUE MHOKapa Habmonanock y 46% xuBoTHbIX. [ToBpexieHnii BHECEpACUHBIX CTPYKTYP HE
BBISBJISTIOCK.

BriBoasl. JlazepHas abnanust Ha gopcanbHO# (3axHeit) crenke JIIT momHocThio 15 BT Menee 30 c. He mpuBOAUT
K CYIIECTBEHHOMY HarpeBy U IOBPEXJCHUIO CTEHKM NHIIEBOAA ex vivo. TpaHckarerepHas jlazepHas abnarms 30H ['C
MIpe/ICepAni OCylecTBUMa U CHIXKaeT uHayuupyemocts ®OII, npu sTom He HaOmromaeTcst M3MEHEHUH Y(PPEKTUBHOTO
pedpaxTepHOro nepuosa npeacepauii nocie adjaannuy n3 IpaBoro IpeaCcepIusl.

KaroueBrnle ciioBa: (1)1/16pI/IJ'IJ'IHIlI/IH Hpe,ucep)mi/i; paauo4acToTHas a6nau1/1$1; Jla3epHas a6ﬂauns{; OKCIICPUMCHTAJIb-
HOC UCCIICIOBAHUC.
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LASER CATHETER ABLATION OF ATRIAL ZONES WITH GANGLIONATED PLEXI:
IMPACT ON ATRIAL FIBRILLATION INDUCIBILITY AND THE RISK OF ESOPHAGEAL DAMAGE
IN EXPERIMENTAL SETTINGS
A.D.Vakhrushev, E.I.Condori Leandro, L.E.Korobchenko, L.B.Mitrofanova, D.S.Lebedev, E.N.Mikhailov
FSBI «Almazov NMRC» of MH RF; Russia, Saint Petersburg, 2 Akkuratova str.

Aim.To study the potential applicability of transcatheter laser ablation for the destruction of atrial ganglionated
plexi (GP) zones and the safety of this technique in relation to inadvertent esophageal damage.

Methods. This was a two-stage investigation: (1) ex vivo experiments: the risk of esophageal damage during abla-
tion on the dorsal (posterior) left atrial (LA) wall was assessed; three swine organ complexes were used, which included
the heart, lungs and esophagus; (2) in vivo experiments assessing the effects of laser catheter ablation of GP zones on the
inducibility of atrial fibrillation (AF) and changes in atrial effective refractory period - included 13 landrace pigs (average
weight 38.8+1.2 kg).

Ex vivo: laser catheter ablations were performed from the endocardial surface of the LA towards the esophagus with
a power of 15 watts of varying duration; ablation was performed under thermal scanning of the LA and esophagus; then
a macroscopic examination of the myocardial and esophageal walls was performed.

In vivo: before and after catheter laser ablation (15 W) of the GP zones in the right atrium and atrial septum, atrial ERP
was assessed with programmed stimulation, and AF induction with high-frequency (33 Hz, 2 min) stimulation was eval-
uated. At the end of the experiment, the animals were euthanized, and the heart and lungs were collected in a single unit.

Results. Ex vivo experiments: in two cases, damage to the endocardium of the LA was detected at an exposure time
of 30 s. Damage to the esophagus was observed with a longer exposure time (> 30 seconds) with a 11.3-15.4°C increase
in temperature. In the in vivo experiments, 78 laser applications (6+1 in one swine) were delivered to the posterior wall
of the right atrium and atrial septum.

Atrial effective refractory period was not altered after ablation (183+20 ms vs 186+18 ms, P=0.99). At the baseline,
AF was induced in 12 out of 13 animals (92%). After ablation, AF was induced in 7 animals (54%) (P=0.03). There was
a trend toward a decrease in the duration of AF after laser ablation of GP zones (18 [5; 141] vs. 2 [0; 14] s after ablation,
P=0.06). Transmural damage was observed in 46% of the hearts. No damage to extra-cardiac structures was detected.

Conclusion. Ex vivo, laser ablation on the dorsal (posterior) wall of the LA with a power of 15 W and duration <30 s
does not lead to visible damage to the esophagus. Laser ablation of atrial GP zones is feasible and reduces the inducibility
of AF. No change in atrial effective refractory period is detected following GP zones ablation, when performed from the
right atrium.

Key words: atrial fibrillation; radiofrequency ablation; laser ablation; experimental study
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JlucOananc aBTOHOMHO# HEPBHON CHCTEMBI BHOCHUT
3HAYUTENbHBIM BKJIJl B MATOTEHE3 CEPICUHO-COCYAMCTHIX
3aboseBanuii. [Ipu apTepuanbHON THIICPTCH3UH, UIIIEMU-
4YeCKoil 00JIe3HM cep/ia U XPOHUYECKOU CepCYHOM Helo-
CTaTOYHOCTH TMATO(PU3UOIOTUICCKIEC MEXaHH3MBI CBsI3a-
HBI C YpPEe3MEPHOHN aKTHUBalMEH CHMIIATUUYECKON HEpBHOU
CUCTEMBI U CHMKEHHEM NapacuMIIaTHUECKON aKTHBHOCTH
[1]. B pa3zBuTum u nojjiep>KaHuK TaKUX HApPYLIEHUH cep-
JICYHOTO PUTMA, KaK (QUOPHUIALUS TMPEICEpIMid, IUC-
(YHKIUS CHHYCOBOTO y371a, TUC(YHKIIHS aTPUOBEHTPUKY-

nsipHOro (AB) coenmHeHUs!, 3HAYUTEIBHYIO POJIb MIPAET
HN3MEHEHHEe TOHYyCa MapacHUMIIaTUYECKON HEpBHOW aKTHB-
HocTH [2].

lanrmmonapusie cruterenus (I'C), npenMyecTBeH-
HO PpACHOJIOKEHHbIE Ha 3MUKapIUaIbHOW IOBEPXHOCTH
IpeacepaAnii, B JKUPOBBIX MOAYIIKAX JEBOIO U IPABOTO
npejicepaAni, BOBJICUEHBI B MAaTO(PU3NOIOTHIO (HUOPHILIS-
uu npexacepanit (PI1), n ux pecTpykuus ObLIa TpeyIo-
JKEHa B KaueCTBE IMMOTEHIIMAIILHOIO METOAa PO(UIAKTHKA
permmuBa aputmun [3]. B 2011 rony L.Calo u coaBt. B
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KJIMHUYECKOM HCCIIEIOBAaHUU Y MAIMEHTOB C «BaryCHOI»
napokcu3ManbHoi PI1 mpoBeny abnannio raHIMOHAPHBIX
CIUIETEHUH MPABOTro Mpeacepaus 0e3 U30AUH JIETOYHbIX
BEH M IpojeMOoHCcTpupoBaiu sddekruBHocTs y 70% mna-
ueHToB [4].

IloBbIlIEHHBIN NTAPACUMIIATUYECKUN TOHYC, OKa3bl-
BaIOLUH YTHETAIOLIEEe JCICTBUE Ha aBTOMATU3M CUHYCOBO-
ro y3na 1 AB npoBoiMMOCTE MOXKET OBITh KOMIIEHCHPOBaH
Ha OPraHHOM YPOBHE MyTeM AECTPYKLUHU IaHIITHOHAPHBIX
CIUIETEHUH U HEPBHBIX OKOoHYaHMi [5]. TlonbITkH 1eseHa-
IIPABJICHHOM KOPPEKLMH I1apaCUMIATHYECKUX BIUSHUI
C IIOMOIIBIO KaTeTEPHBIX PaJUOYACTOTHBIX BO3JEHCTBUI
W3BECTHBI IMOJ] HA3BaHHEM KapauoHeWpoabOmanuu [6]. B
HacTosiIee BpeMsl KapAnoHeipoabnanus He uMeeT Gop-
MaJIBHBIX MOKa3aHUIl K MPUMEHEHHIO, OJJHAKO MHTEHCHB-
HO U3y4YaeTcs ee poib B mpoduiaktike peuunuBoB OII,
KOppeKInu AUCOYHKIIMK CUHYCOBOTO y3na, AB Onokan n
JlaKe B JICUCHUH Ba3oBarajibHbBIX 0OMOPOKOB [5, 7].

Texymuil moaxol K TPaHCKaTeTEPHOU KapJUOHEH-
poabianyy BKIIOYAaeT BO3ACHCTBHE HAa HEPBHBIC OKOHYA-
HUS ¥ MpeJICepHble TaHINIMU KaK B MPABOM MpeICepauu
(B MecTax CKOIUICHHH - 3a/iHe-CenTaibHas 001acTh mpa-
BOTO IIPE/ICEpANs], KHUPOBas MOIYIIKa B 00JIACTH MEXIY
npeAcepausiMu), Tak U B JieBoM npencepaun (JIIT) (Bosne
YCTBEB JICTOUHBIX BEH M B MEXKIIPECepaHOM 6opo3ze) [3].

IToMyMO 4acTO HCHOIB3YEMOH PpaguO4acTOTHON
abmanuu, W3ydaercs INMPUMEHEHHE HWHBIX CIOCO0OB Jie-
CTPYKIMH MUOKap/a U HEPBHBIX IEMEHTOB (YJIBTPa3ByKO-
Basi, XMUMHUYECKasl, deKTponoparus). Takxke MepcrneKTUB-
HBIM METOZIOM TEPMHUUECKOH alllaliy sIBISETCS Jla3epHOe
BO3AcHcTBHE. [JaBHBIMU INPEUMYILICCTBAMU JIA3€PHOU
SHEPrUH SIBISIOTCS: BO3MOXXHOCTDH (DOKYCHPOBAHUS SHEP-
rud, GOpMHUpOBaHHE HAMOOINBIICH TeMIepaTyphl BO3/IeH-
CTBHS TIyOXKe TOBEPXHOCTH AIIUIMKAIMU, YTO MO3BOJISIET
BBI3BaTh JAECTPYKIMIO O0Jiee TIIyOOKUX IIETIEBBIX CTPYKTYP
C MUHUMAJIbHBIM KOJUIATEPaJIbHBIM MOBPEXKACHUEM IHJI0-
Kap/ia Wik UHTUMBI cocynoB [8, 9].

Ilenblo naHHON SKCHEPUMEHTANBbHOM pabOTHI SBU-
JIOCh H3y4Y€HHE BO3MOXHOCTH TNPUMEHEHUS JIa3epHOIo
KaTeTEPHOTO BO3JCHCTBUS ISl KapauoHeHpoadianmu, a
TaKXKe OIICHKa 0C30IIaCHOCTH JIa3epHON abialuu Ha JI0p-
canbHOM (3amHeit) crenke JIII ¢
TOYKH 3PEHUs pUCKa MOBPEKIe-
HUS NTUIIEBOJA.

Tepmuueckoe mnoBpexe-
HHUE MUILEBOJA SBISETCA HaU-
0osiee TPO3HBIM OCIIOKHCHUEM
abmarmii B JIIT 3a cuer pucka
(dbopMupoBaHUs ~ TPENCEPHO-
MUIEBOJHOTO CBHILA, JIETaJb-
HOCTh cocTaBisier 85% [10]. B
CBSI3U C ATHUM, OJHOM M3 3aaau
UCCIICIOBaHUsI OBLIO Ompererie-
HHE TOTeHLUAIbHOIO pUCKa MO~
BPEXKACHUS CTEHKU IHIIEBOJA
IpU JIa3epHBIX AaMIUIMKAIUSAX B
npencepansix BOJIU3U €ro Xoja.
VY cBHHEU NUIIEBOJ, PACIIOIOKEH
B HEIOCPEJCTBEHHOW OINM30CTH
nopcanbHou creHku JIII, kak u'y
mroneit. OpHako abnauuu in vivo

EXPERINENTAL RESEARCH

B JIII cymiecTBEeHHO 3aTpyHEHbI B BUAY aHATOMHUYECKUX
ocobenHocreil. [IpoBeieHne ucciaegoBanus ex vivo o3Bo-
JISIeT CTaHJapTU3UPOBATh OLIEHKY TEPMUYECKOrO MOBPEK-
JICHUs, a TAK)KE HAHECTHU alIUIMKAIUY B IPEACEePINH HEero-
CPEICTBEHHO HANIPOTUB BEHTPAJIbHOMN CTEHKH MUIIEBOJA.

MATEPHUAJI U METOJbI
HUCCIEJOBAHUA

VYeii0Busl npoBeeHNsl IKCIIEPUMEHTA JIa3epHOit

a0Janum MHOKAapAa ex vivo

OKCTIEPUMEHT ex Vivo BKJIIOYaJ MMHTAIMIO TpaHC-
katerepHoi abmarmm B JIII Ha mopcampHOU cTenke JIIT
(axBuBaneHT 3anHeil crenku JIII y denoBeka) ¢ OICHKOM
pHCKa MMOTEHINAIFHOTO OBPEXKICHNS MUIIEBO/A.

Jnst u3ydeHust TeMmreparypHbIX 3((eKToB nazep-
HBIX anmuiukanui #Ha Muokap JIIT co cTopoHBI HIOKAp-
JUAIbHON MTOBEPXHOCTHU U MOTEHIINAIBHOTO COMY TCTBYIO-
IIETO TOBPEKACHUS MHUIIEBOAA BO BpeMs Ja3epHOU
abmanny Ha fopcanbHoi crenke JIIT 6puTO NCTOTBE30BaHO
TPH OpPraHOKOMIUIEKCA CBUHEH (Ceple, JeTKue U MHIIe-
BOJ), TIOJy49EHHBIC B OJHOM U3 CEIIbCKOXO3SIHCTBEHHBIX

Puc. 1. Cxemamuueckoe uzoopasricenue pacnonoicenus
ecanznuonapuvix cnaemenuii (I'C) cepoya y ceunei [11],
20e JIII - neeoe npeocepoue; I1II - npasoe npedcepoue;
srcenmolit yeem - nesonpeoceponoe I'C; gpuonemosoiit
ueem - 3aonee I'C; kpacuwlit yeem - eenmpanvnoe I'C
npaeozo npedcepous; 3enenvtii yeem - I'C npasozo
npeocepous.

Puc. 2. IIpumep evicokouacmomuou cmumynayuu (B 1-2) u unoykuyuu gpuopun-
AAYUU npeocepouil, 20e 3e1eHbIM YEEMOM U300PaAIHCeHbl CHIAHOAPHIHbIE ONlgede-
Hus nosepxnocmuoit IKT, denvim yeemom - IHO0ZPAMMBL ¢ 0eCAMUNOTIOCHO20
OUAZHOCMUYECKO20 INEKMPOOd, YCHAHOGNIEHHO20 8 NPOKCUMATIbHYIO YACHb
KOPOHApHO20 cuHnyca.
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npeanpusTuid. OpraHOKOMILIEKCH ObUIM TMOMEIIEHBI B
KOHTEHHEp JUIs SKCIEepUMEHTANbHOW mnpouenypsl. s
MIPOBE/ICHUS] DKCIEPUMEHTA OBLI HCIIOJIb30BaH HCTOY-
HUK Jla3epHO# sHepruu (anuua BoiHbl 1064uM; Medilas
D, Dornier Medtech, Beccnunr, I'epmanusi) u mpoto-
THI YNpPaBIsIeMOro Ja3epHOr0 OpONIAEMOro Karerepa
(CMTC, Mockga, Poccust) nuamerpom 8,5 Fr. Ha crenne
(DUKCHPOBAIHMCh HWKHSISL U BEPXHsIs MOJIbIC BEHBI, U Ye-
pe3 nepeantoro cteHky JIIT BBIMONHSICS BEPTUKATbHBIH
paspes Ui npsSMOH BU3yalH3allMy JOPCATbHON CTEHKH;
MUILEBOJ pa3Melnancs 3a JopcaibHoi crenkoit JIIT B ero
TUIIMYHOM aHaTOMUYECKOM IIOJIOKEHUHU. BpImonHsuics
MIPOAOIBHBIN pa3pe3 OT BepXHeH TPeTH 10 HUKHEH TpeTH
MUILEBO/Ia 10 €ro JOpCallbHOW CTEHKE JUIsl HAOJIIOACHUS
U MU3MEPEHHS] TEeMIIEPaTyphl Ha TTOBEPXHOCTH CIM3UCTON
000JI04YKH BEHTpPaJbHON CTeHKM numieBojaa. s usme-
peHHs TemIeparypbl TeruloBu3uoHHast kamepa Flir E6
(Flir, LlIBerust) 6bu1a ycTanoBieHa Ha paccrosiHuu 30 cM.
[IpoTokon abnanuy BKJIIOYANT BO3/IECHCTBHE MOIIHOCTBHIO
15 Br, oporierne co cKkopocThio 40 MIJI/MUH, anTlIHKAI[TH
qnutensHocThIO 15, 30, 45, 60 u 75 cexyna. ITapameTpst
abnaruu ObUTM TIOAOOpaHBI HAa OCHOBAHHUU MPEIBITY-
mUX uccieaoBaHuil B axcnepumente [12, 13]. B nauane
U KOHLIE KaXIOHM aniuKaluu MPOBOAMIIOCH TEIUIOBOE
ckanupoBanue JII1, BHyTpeHHel u HapyKHOH JacTell nu-
IEBOJIAa C TIOMOIIBIO TEINIOBU3MOHHOM KaMephbl, a TakkKe
MaKpOCKOITMYECKasl OLIEHKa IMTOBPEXKICHHS ITPEICEPAHOTO
MHOKap/ia, TPAHCMYPaJIbHOCTH TOBPEXKJICHHS, OIICHKa
TTOBPEX/ICHHS MTUILEBOA.

Yci10oBUSI MPOBeAeHHsI IKCTIEPUMEHTA JIa3epHOM

aldianum MUOKapjaa y cBuHell (in vivo)

B mpeapiiymux sKCriepuMEHTaIbHBIX YCIOBUSX I10-
Ka3aHo, 4TO TpaHCCENTaJbHasl MyHKIHMS ¥ MaHHITYJISIHH
B JIII y cBUHEH CYIIECTBEHHO OTpaHUYEHBl M aCCOLU-
HPOBAHBI C BEICOKMM PHCKOM OCJIO)KHEHHUI BBUJLy Majoro
PacCTOSIHUSL MEXAY MEXKIPEICEPIHON NEeperopoaKol u
3amHel (nmopcanbHoi) crenkoit JIIT [14]. B Hameit pabote
IIPY KaTeTEepHON abialuy 30H TAaHIIMOHAPHBIX CTILIETe-
HUH (9KCTIEPUMEHT i1 Vivo) Mbl OTPaHUYUBAIIMCH BO3/ICH-
CTBMSIMHM B MPABOM IPEACEPIUH B aHATOMHUUYECKUX 30HAX
xonneHTparuu ['C. CxemaTnyeckoe n300pakeHHe pacro-
JIOKCHUsST 30H Haubombineil koHmeHntpamuu ['C mpencep-
Ui y cBUHEH mpencTasieHo Ha puc. 1 [11].

DKcIeprUMEHTaIIbHBIE ONEpaluy MPOBOAMIUCH Ha
13 cBunbsax aunuu Jlanapac (cpenHuil Bec KUBOTHBIX
coctaBmi 38,8+1,2 Kr). DKCICPUMECHTAIBHOE HCCIIEI0-
BaHuEe ObLIO onoOpeHo KomuTeToM 1o KOHTPOJIO CO-
JIepyKaHMs U MCIIOJIb30BaHUs J1AOOPATOPHBIX KUBOTHBIX
OI'bY «HMUILL um. B.A.AnmazoBa» Munsapasa Poc-
cun. [Ipouenypsl ObLIM OCTPBIMH, TO €CTh YKMBOTHBIE
BBIBOJIWIINCH M3 DKCIIEPUMEHTA B KOHIIE orepanuu. Bee
MPOLEAYPHI BHIIOIHSUINCH B DKCIIEPUMEHTAIBHON OTIe-
panMoHHOM, 000pyAOBaHHOW NeEpeaBMKHON (iroopo-
ckornyeckoi ycranoBkoit (BV Endura, Philips, Hu-
JIepIaH/Ibl), a TAK)KE CHCTEMOH HE(II00POCKONYECKON
HaBuranuu «bunorok Unity» (buorox, Tomck, Poccust).
Cenanust OCylIeCTBIISIIIACH C MTOMOIIBIO BHYTPHUMBIIICY-
Horo BBeaeHus 1,5 mu pactBopa 3onetmiia 100 (Virbac,
@pannus), mociie 4ero BBIMOJHSICS NMepudeprudecKuit
BEHO3HBIH JOCTYN K MOAKOXKHOW YIIHON BeHe. 3arem
BBITNIOJTHSJIACh MHTYOAIusl Tpaxew W MPOBOJIWIACH HMH-
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Ba3uBHas BeHTWIANUs Jerkux (anmapatr WATO EX-35,
Mindray, Kuraii) co cnenyromumu napamerpamu: FiO, -
0,3, geIxarenabHbli 00beM - 10 MII/KI, IONOKHUTEILHOE
JIaBJIeHHE KOHIa BbIAOXa - 6 cM. Boa. cT. Ilogmepixka-
HUE aHECTE3UH OCYIIECTBISUIOCh C MCIOIb30BAaHUEM
1% wn3odmopana (Baxter, [Tyapto Puko). Bemmomnusuiace
MYHKIWS U KaHIOJSIUS MpaBoi OeJpeHHOW apTepuu u
npaBoil OepeHHOM BeHbI. B 001acTh OepeHHON BEHBI
yCTaHaBIIMBAJICSI MHOTOIEJIIEBON YINpaBiIsieMblii HHTPO-
netocep Flexcath nuamerpom 12 F (Medtronic, Upnan-
JUsl) U TeMOCTaTHYECKHI MHTPOABIOCED AMaMeTpoM 7
F (Avanti, Cordis, CIIIA). B npaByto OeapeHHYO apTe-
pHUIO0 yCTaHABIMBAJCS T'€MOCTATUYECKUN MHTPOABIOCEP
nuamerpom 7 F (Avanti, Cordis, CILIA). ITocne BbImosn-
HEHUSI COCYIUCTBIX JIOCTYIIOB BHYTPHUBEHHO BBOJHIICS
pactBop renapuna (B. Braun, 'epmanust) B noze 300 Ex/
kr. IIpoBoamics KOHTPOJIb YPOBHSI aKTUBHUPOBAHHOTO
BPEMEHH CBEPTBIBAHMS KPOBU Kakable 30 MUHYT, Lieie-
BOH ypOBEHb cOCTaBISII >250 CeKyH/I.

Jis poBe/ieHnsT dHI0KapIHAIBHOTO 3JIEKTpodH-
3MOJIOTUYECKOTO UCCIIET0BAaHUS UCIIOIb30BAIaCh CUCTE-
Ma «buotok» (Tomck, Poccust) ¢ BCTpOCHHBIM IIPOrpam-
MHUPYEMBIM 3JIEKTPOKapANOCTUMYIIITOpoM. B oOmacte
npaBoil OeApEeHHOW BEHBI 4Yepe3 KOPOTKHH I'eMOCTaTH-
yeckuil uHTpoabtocep auamerpoMm 7 F BBommics 10-
MIOJIOCHBIN HEYNPAaBISIEMBIN 3JEKTPO(U3HOIOTHYECKUN
katetep Webster (Biosense Webster, CIIIA), koTopsiii
o7 (IF0OOPOCKOIMYECKUM KOHTPOJIEM TO3UIIHOHHPO-
BaJicsi B 00JacTh KOPOHApPHOTro cuHyca. DPPEKTUBHBIN
pedpaxrepubiii nepuoxa (DPII) mpencepanii mamepsm
M0 MPHUHATON B KIMHUYECKOH MpaKTHKE METOAMKE, a
HMEHHO: C IOMOIIBIO JECATUIONIOCHOTO JUAarHOCTH-
YECKOTO 3JIEKTPOJia, YCTAHOBJIEHHOIO B KOPOHAPHBIH
CUHYC, Ha MHOKapJl IpeJCcepauil HaHOCUTCS Cepusi U3
BOCBMH JJIEKTPUYECKUX MMITYJIbCOB C OIMHAKOBOHW aM-
IJIUTYAOM U 9acTOTOM. 3aTeM JeBATHII UMIYIbC HAHO-
CUTCS C TMOCTENEHHBIM YMEHBIICHHEM BPEMEHHOTO HH-
TepBaJa JIo TeX Iop, IMoKa He OyJeT 3aperucTpupoBaHO
OTCYTCTBHE OTBETa MHOKap/a MpeAcepaAuil Ha UMITYJIbC.
[{uka AOMOTHUTENBHOTO, JEBSTOTO WMITYJIbCa, MPU KO-
TOPOM MUOKap/ NpeAcepaAnuil He OTBETUI Ha dJIEKTpUUe-
ckuil umnynsc, cuutaerca OPII npencepauii. 3atem, B
TEUEHHE 2-X MUHYT, C UCIOJIb30BaHHEM BHICOKOYACTOT-
HOM AJICKTpUYECKOW cTUMYIsuu npeacepaui (33 ')
MIPOBOJIMIIACH CTUMYJISIINS IPEICEPIUH C 1eNIbI0 HHAYK-
uu OIT (puc. 2). [Ipu BBIKIIOYEHHH CTUMYISIIUN (DUK-
cupoBaics pakt uuaykuun OI1 u n3mepstocs Bpems, B
TeueHue Koroporo npopomkanack ®OII. B ciayuae, ecau
OI1 He KynupoBaJaCh CaMOCTOSITEIILHO B TEUCHUE 5 MH-
HYT, IPOBOJIMJIOCH BOCCTAHOBJICHHE CHHYCOBOTO PUTMA
C MPUMCHCHUEM HAPYKHOU OM(pa3HOU 3ICKTPUUCCKOM
kapauosepcun (200 k).

Tpanccocynucras JiazepHasi adaanusi 30H

TpeIcepAHbIX TAHIIMOHAPHBIX CIJIeTeHMit

MPaBoro mpeacepaus

ITocne BocCTaHOBJIEHUSI CHHYCOBOTO PUTMa B IO-
JIOCTh TPABOTO TMpEACEpAHs uepe3 YIpaBisieMblid WH-
TPOJIbIOCEP, YCTAHOBJICHHBIH B IpaBoil OelpeHHOH BeHe,
BBOJMJICS TPOTOTHIT (UOPOONTHYECKOro Karerepa Juis
nasepHroii abimanuu (CMTC, Poccust), KoTopsiid ObLT MO~
KJIFOYEH K TeHepaTopy JiazepHoii sneprun (Medilas D, I'ep-
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manwusi). [Tox koHTpOsIEeM HeUIIOOPOCKONMYECKOW HAaBUIa-  CEp/IHYIO0 IEpEropojKy, MOCIEe YEero HaHOCWIIACh Cepus
IUOHHOMN cUcTeMbl «BHOTOK» KaTeTep yCTAaHABIMBAJICA B JIa3€PHBIX BO3ACHCTBUI Ha PAacCTOSHUU 4-06 MM MEXay
obnacte nepexona gopcanbHoit crenku I1I1 B Mexmpen- — aOnalMOHHBIMH TOYKaMHU C MCIOJIb30BAaHHEM CIIETYFOLINX

\ 3 ’ 372°C
W
raR |

h 195°C

Puc. 3. Tepmozpagpuueckas pecucmpayus usmenenus memnepamypsl npenapama
cepoua c6UHbU 60 6PeMsA RPUMEHEHUA 1A3EPHOIL IHEPZUL ¢ UCNOIb308AHUEM Me-
NJI0GU3UOHHOI KAMEPbl, 20€ MAKCUMATIbHAA MeMnepamypa ¢ mecme KOHMaxKma
37,2 °C (a - mepmozpaguueckoe uzodpasricenue KOHMAKMA 1a3epHo2o0 Kamemepa
¢ npenapamom cepoua ceunbvl, 6 - HAaHeceHue 1a3epHO20 8030elicmeus Ha 3a0Hell
CmeHKe 1€6020 npeocepous).

o

Puc. 4. Boccmanoeénenue cunycogozo pumma nocjie uHOyKyuu puopunnayuu
npeocepouil y ceutvu Nel ¢ ucnonv3oeanuem 6blcOKOUACMOMHOU IJ1IEKMPOKAPOU-
ocmumMynIAUUU ROCTE 1a3epHoil Kapouoneupoaodnauuu, 20e A 1-2 u A 3-4 - 3anuco
IHO0ZPAMM € OUAZHOCHMUYECKO20 INEKMPOOa, YCIMAHOB8IEHH020 8 KOPOHAPHbLI
cunyc; abl 1-2 - 3anuce Ino00z2pammeul ¢ AOIAUUOHHO20 INEKMPOOQ.

Puc. 5. Ilonvimka 60ccmanogienus CUHYCo8020 pUMMA ¢ NOMOU{LIO INeKmpuye-
CKOIl Kapouogepcuu npu yCmouuueom napoKcuzme puopuniayuu npeocepouil,
GbI36AHHOM 8bICOKOUACMOMHOIL INeKMpPoKapouocmumynayuei, zoe A 1-2, A 3-4 -
3anuUCch IHO0ZPAMM C AOTAUUOHHO20 IneKmpooa, B 1-2 u B 3-4 - 3anucwe 3noo-
2PAMM € OUAZHOCMUYECKO20 ITIEKMPOOd, YCHAH081EHH020 8 KOPOHADHBLIL CUHYC.

BECTHHK APUTMOJIOTUH, Ne 2 (116), 2024

napameTpoB: 15 Barr, 30 ce-
KyHJI, CKOpOCTb opoienus 40
MJI/MHH. AOnanusi MpOBOIMIACH
C HCIIOJIb30BAHUEM JIa3€PHOU
SHEPTUU C HENpPEPHIBHBIM U3-
JydeHueM JUIMHON BonHbI 1064
uMm. [locne nasepHoii abnarnuu
MHOKap/ia TMPOBOJWICS IOBTOP
nporokoisia uaaykuuu OIL

IIatomopdosioruyeckoe

Hceae0BaHue

B xoHue »skcnepuMeHTa
MIPOBOAMIIACH 3BTAHA3Us KUBOT-
HBIX C ITOMOIIIBIO BHYTPUBEHHO-
TO BBEJCHUS PACTBOpa JIeTalb-
HOU 10356l Kasug xjiopuaa. [locne
HACTYIUICHHUST ~ OMOJIOTMYECKOU
CMEpPTH OCYLIECTBISUICS 3a00p
cep/la U JErKuX eIuHbIM 0J10-
koM. [lpenapar ¢uxcupoaics
B 10% pactBope 3a0ydhepeHHoro
dopMasimHa Ui AaibHEHIIero
MaKpOCKOIIUYECKOTO U TUCTOJIO-
TMYECKOro uccienopanui. ['u-
CTOJIOTHYECKOE  HCCIIeI0BaHUE
MPOBOAUIIOCH MO CTaHAAPTHBIM
MPOTOKOJIAaM C HCIOJIb30BaHU-
€M OKpalluBaHUs mapadrHO-
BBIX CPE30B IeMATOKCHJIMHOM U
s03uHOM. Mopdomerprueckuii
aQHaJIN3 TPOBOAMICA C UCIONb-
30BaHMEM aHaJu3aTopa u300pa-
xenunid LeicaApplicationSuite V
4.5.0 u LeicaScope (I'epmanmus).

Crarncruyeckui

aHajmn3

Baza panmeix Obula co-
3naHa B nporpamme MS Excel.
Cratuctuueckuil aHaau3 Mpo-
BOAWICA C  HCIOJIb30BaHU-
€M CTaTUCTHYECKOTO IaKeTa
STATISTICA 12 (StatSoft Inc.,
Tulsa, Oklahoma, CIIIA). Ka-
TeropuajibHble nokasarenn
MpEJCTaBICHbl 4YacTOTaMU U
MPOIICHTAMHU OT OOIICro Yucia
HabOmoneHuit. KonuuecTseHHble
MOKa3aTesld MpPOBEPSIMCh  Ha
HOPMAJILHOCTB C IIOMOIIIBIO KPH-
Tepus Kommoroposa-CMupHoOBa.
JlaHHbBIE OMUCAHbI B BUJIE CpPEl-
HEro 3Ha4YeHWs + CTaHIapTHOE
otkioHeHue (M+SD) B ciyudae
HOPMAJILHOTO  paclpe/ieeHus;
Menuansl, 25% u 75% xBapTu-
JIed - B Cllydae paclpelesicHus],
oTnnyarouierocst or l'ayccos-
ckoro. Jlyig aHamusa pasnuyuui
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MoKasareneil ¢ TaKUM pacrpesieIeHueM MPUMEHSIICS TECT
Manna-YutHu uiv BunikokcoHa, Juisi mokaszareneil ¢ Hop-
MaJbHBIM paclpejesieHHeM - t-kputepuil. s kareropu-
aNbHBIX NEPEMEHHBIX NPOBOAMICS aHANIM3 XH-KBaApar.
Pa3nuuns cunranucs 3HaunMbIMU 1pH 3HaueHun P<0,05.

HOJYYEHHBIE PE3YJbTATbBI

Pe3yabTaThl 1a3epHOi adnanun ex vivo

Bcero 0v10 HareceHo 15 anmumukanuit Ha Jopcaib-
"o crenke JIII. ITocie anmankanui JIUTEIBHOCTRIO 15
CeKyHJl He HaOII0IaI0Ch BUAMMBIX HMOBPEXKICHUH MH-
oKapza, HO npu anmiaukanusax 30 ceKyHI BBISBISUINCH
MTOBPEXKICHUS CTCHKHU Ipencepans B oopa3nax Ne 2 u Ne
3 (tabxn. 1). TpaHCMypabHOE MOBPEXKICHUE MHUOKapIa
1 TOBPEKCHUE MHUIEBOAA OBIIN JOCTUTHYTHI B OpTraH-
HoM koMmIuiekce Ne 2 mocine 30, 45, 60 u 75 cexynp npu
TemIeparype, Kotopas BappupoBaia ot 32,3 °C no 36,4
°C c BHEIIHEHW CTOPOHHI MHIIEBOAA (3apEeTrHCTPUPOBAH
MPUPOCT TEMIEpaTypsl BO Bpems abmammu Ha 11,3-15,4
°C 10 CpaBHEHHUIO C UCXOIHOH); a B OPTAHHOM KOMIIJIEK-
ce Ne 3 TpaHCcMypaJlbHOE NOBPEXKIACHUE MHOKapaa H
MOBPEXKACHNE THIIEBOAA HAOIIOJANINCh TOJIBKO MOCIe
75 ceKkyHA anmiIuKaluHh C JAOCTHXXEHHEM TeMIEepaTyphl
Ha Hapy’>KHOH BEHTpaJIbHOU cTOopoHEe mumeBoxa 39,8 °C
(mpupoct Temneparypsl Ha 18,8°C). [Ipu abnamuu cTeH-
ku JIII cpenHee MakcUMalbHOE OBBILIEHNUE TEMIIEPATY-
poI coctaBuio 27,8 °C npu IIATETBHOCTH BO3ICHCTBUS
75 cexyHa, a MUHUMalbHOE MOBEIIIeHHE - Ha 13°C mpu
BO3nelicTBUM B TeueHWe 15 cexynn. Takke HaOmroma-
JIOCh 3HAYUTEJIbHOE IOBBILIEHHE TeMmIlepaTypbl Ha 15
(P=0,004), 30 (P=0,025) u 75 (P=0,024) cexyHznax Bo3-
JeHCTBYS; HAIIPOTHUB, CTATUCTHYECKH 3HAYNMOTO TTOBBI-
IICHUS TeMIIepaTyphl He Habmronanocs Ha 45 (P=0,076)
u 60 (P=0,057) cexynmax. 3HAYUTEIHHOE ITOBHIIICHUE
TeMIIepaTypbl Ha MOBEPXHOCTH MHIIEBOAA HAOII0AI0Ch

EXPERINENTAL RESEARCH

B KOHIIE KaX/10H 1a3epHON anmiInuKaluu Ha cekyHaax 30
(P=0,018), 45 (P=0,028), 60 (P=0,013) u 75 (P=0,036).
Ha 15-#1 cexyHnzie He HaOJIIOAANOCH CTATUCTUYECKU 3HA-
yuMoro noseimeHust remneparyps (P=0,083). Maxkcu-
MaJbHBIM mpupoct Temneparypsl coctaBua +20 °C Ha
75-1 cexynne (puc. 3).

HNupyknus ocrpoii @II, Tpanccocynucras

JiazepHas a0/Jalus rAaHIINOHAPHBIX CIJIETeHU I

IIpu BBICOKOUACTOTHOW CTUMYJSLUU Mpeacepauit
naaykuus @I ovina qocturnyra B 92% ciydaes, y 12
n3 13 sKcrepuMeHTaJbHBIX )KUBOTHBIX (Tabin. 2). Hawu-
MEHbIIas JIUTEIbHOCTh HHAYyupyemoit OII cocraBuna
4 cexynnsl (kuBotHoe Nell, puc. 4). MakcumainbHas
IauTenbHOCTh 3mu3ona DIT >300 cexyna HaOmroma-
Jack y Tpex XUBOTHBIX (okuBoTHBIE NeNe 1; 6; 8) (puc.
5), KymupoBaHa JJIeKTpuuYecKod kapauosepcueir (200

Puc. 6. Touxa abnayuu nocie nanecenus 1a3epHozo 603-
oelicmeust no 3a0Hell CmeHKe nPpagozo nPeocepous ¢ He-
KPO30M 4epHO20 ueema é yenmpe (OMMeueHo CmpeiKoiL).

Taonuua 3.
Makpo- u MuKkpockonuueckas KapmuHna nocjie 1a3epuoil adnayuu 2anziuoHaAPHbIX CRemeHuil
Ne [ICO | PIIM, mm TII [MHIT Muxkpockonuueckass XapaKTepUCTHKA
1 Her 2x2 Her - -
2 Her 1x2 Her - -
3 Her 10x6 Ha Her KoarynsammoHHbI# HEKpO3, TPAHCMHOKAPIHATBHBIN OTEK
4 Her 5x5 Her Ha KoarynsnuoHHbII HEKPO3 SHAOTEIHS
5 Her 2x1 Her Her [ToBpexaeHre MUOKap/ia, TOUCUHBIH HEKPO3
6 Her - Her Her WHuTpamypanbHOE KoaryasuoHHoe noBpexaeHne KMI]
7 Her 352 Her Her TpaHcMypaabHblE TOBPEXKACHUS: KOAryIsIHUOHHbIN Hekpo3 KML]
C KPOBOM3IHUSIHHUEM, OUard OTJIaXKeHUs puodprHa
3 Her Sxd Jla Her HurpamypanbHoe Koall“{};?;ugjoorgz(;leg ;(;:g;:;feﬁne KMII ¢ maccus-
9 Her 12x4 Ha Her KoarynsinnoHHBIH HEKpo3 SH10Kapa u cyosHokaparansHeix KMIT
10 Her 352 Jla Her Hanoxenue ¢pubprHa U3 sH10Kap/a, BHY TPUMHOKAPIUAIBHOE
KPOBOM3JIUSHUE C MEIKOOYaroBbIM HEKPO30M MBIIIEYHBIX BOJOKOH
11 Her 3x3 Ja - -
12 Her 4x2 Her Her WHaTpaMypanbHbIe KoarysuoHHbIe n3MeHeHns B KMI{
13 Her 1x1 Ha - -

IIpumeuanus: IICO - nospexaeHue coceanux opranos; PIIM - pasmep nospexaeHus muokapaa, mMm; TII - Tpancmy-
pansHOCTb noBpexxaeHus; [THI - noBpexieHre HepBHBIX FAHITIMEB.
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JIx). Y neBsITH KHBOTHBIX BpPEMsS CaMOCTOSTEIHLHOTO
BOCCTAHOBIICHHS] CHHYCOBOT'O PUTMa COCTABJISUIO OT 4-X
no 142 cexyun (15 [6; 21]). Cpennee 3naucuHue IPII
npeacepauit cocraBuio 183+20 mc. Bo Bpems na3epHoi
abnanuu 30H npeacepaubix ['C y BceX )KMBOTHBIX ObLI
CTOWKHI CHHYCOBBIH pUTM. Bcero Obu10 BhINOHEHO 78
Jla3epHbIX Bo3AeiicTBuil (6+1 ma3epHbIX anIuIMKaui Ha
1 ’KMBOTHOTO) Ha JOPCAJIBHOHM CTEHKE IPABOTO Ipe-
cepausi U B MEXIpeacepaHoil neperopoake. [Ipu mo-
BTOPHOM IMOTBITKE WHIYKIUU Y 6 dKCIIEPUMEHTAIBHBIX
KUBOTHBIX (46%) ®II He Obu1a naayuposana (P=0,03
B CpPaBHEHMH C MCcXOAHOHW uHaykuuenn). ¥ 7 (53%) PDII
ObUTa CIIPOBOIMPOBAaHA, Y HIECTEPBIX M3 HUX CHHYCO-
BBIf PUTM BOCCTAHOBMJICA CaMOCTOSATEIBHO. Y OJHOMU
cBuHbHU (Ne8) mpopommkutensHocTs DIT cocrasnsna 300
CEKyH/1, TOoclie 4ero Obula NpPOBEACHA 3JIEKTPHYECKas
KapanoBepcus. beina BbIsIBIeHA TEHICHUMS K CHUXKE-
Hut mmmtensHoctd @I mocne abnanuu 30H mpeacep-
Heix ['C (18 [5; 141] cexynn go abmanuu npotus 2 [0;
14] cexynast mocne abmamuu, P=0,06). DPII npencep-
JIMH TIoclie MPOBEJICHUS Ja3epHON abialuy COCTaBHII
186+18 Mc, 6e3 cTaTUCTHYECKH 3HAYMMOMN pa3HULBI B
CpaBHEHHMH ¢ UCXOJHBIM 3HaueHueM (P=0,99).

ITaToMopdonoruueckoe uccjieioBaHue

VYV 12 u3 13 skcnepUMEHTalbHBIX JKUBOTHBIX Ha-
OMronaIuch MOBPEKACHUS IHAO0KApJA, KOTOpbIE ObLIN
MIPEJICTABJICHBI B BHJE ISTEH KOPUYHEBOTO IIBETa He-
MpaBWJIBHOM (OPMBI WJIM KPOBOM3IIUSHUH, PacIoio-
JKCHHBIX M0 JIOPCaJbHOW CTEHKE MPaBOTO IMpencepans
U MEXIpencepanon meperoponke (puc. 6, tadm 3).
TpancmypanbHOe TOBpexaeHHe Hadmonanoch B 46%
o0cieloBaHHBIX KOMIUIEKCOB OpraHoB cepana (Tad.
3). KonnarepanbHOro moBpexaeHUsI COCEIHUX OPTaHOB
He OBUIO BBISIBIEHO. MUKPOCKOIINYECKOE UCCIIEJOBAHNE
ObL10 TpoBeneHO y 10 IKCIEepUMEHTAIbHBIX KHBOT-
HBIX, Bcero ObUIO mpoaHanu3upoano 107 dgparmeHTOB
cTeHOK mpencepaus. Y xuBoTHoro Ned wuaOmromaincs
KOAryJIsIIMOHHBIA HEKPO3 TaHINIMOHAPHOTO CIUIETEHHUS C
HHTPaMypaJbHBIM PACIHOJIOXKCHUEM, Y OCTAJIbHBIX IKC-
MEPUMEHTAJIbHBIX XKMBOTHBIX T'aHIJIMOHAPHBIC CIIJIETE-
HUS ¥ HEPBHBIC BOJOKHA OBUIM BU3YyaJIbHO HHTAKTHBIMH.
[ToBperxnenus, HaOMOqaeMble B MHOKap/IE PEACEPAHH,
BapbUPOBAIM OT KPOBOUBIUSHUS ¢ GUOPHUHOM, KOATYIIsi-
LIMOHHOTO HEKPO03a /10 MHTPaMypaJIbHBIX KOAryJsIHOH-

it

o

Puc. 7. Koazynayuonnulii HeKpo3 HEPEHO2O 2AHNUSA 6
30He abnayuu y ceunvu Ned (cmpenka).
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HBIX M3MEHEHHI B KapJWOMHUOIUTAX, MPEACTABICHHBIX
BaKyOJU3alue U «KOMKOBATBIM» DPa3OKEHUEM IIHTO-
MJIa3Mbl C KPOBOMBIUSIHUSIMU (puc. 7).

OBCYXIEHHUE IMMOJTYYEHHBIX
PE3YJIBTATOB

B xozme Hamiero mccienoBaHUs BBIBICHO, YTO TIPH
MOITHOCTH amumkammid 15 BT Ha 3amHeil (mopcaibHOIN)
crenke JIIT puck MOBpeXAEHMS MUILEBOJA CYIIECTBEHHO
yBeIMYuBaeTCS TpH Bo3neicTBrr >30 cexyHn. OmHOBpe-
MEHHO MBI TpEJroiaraeM, 4to Oojee KOpOTKHE BO3ZACH-
CTBUSI MOTYT OBITh OTHOCHTEJIBHO OE€30MACHBIMH BBHIY
OTCYTCTBHSI HAarpeBa CTEHKH ITHIIEBOAA W OIPAHMYEHHOTO
Harpesa SMUKapIUAIbHON MOBEpXHOCTH mpencepaus. On-
HAKO 3TH PE3YJBTATHI CIIELyeT MHTEPIPETHPOBATH C OCTO-
PO’KHOCTBIO, TIOCKOJIbKY TEPMOMETPHs MpPOBOAWIACH B
YCIOBHSIX KOMHATHOH TEMIEPATyphl MPETApaToB, YTO OTIIN-
YaeTcsl OT TeMIIepaTypbl TKAHEH B PEasbHBIX KIMHUYECKNX
YCIOBHSIX KaTeTepHOoW aOmanmu. Takke Mbl OLCHUBAIN
TEPMUYECKOE MOBPEXKACHHUE B YCIOBUSIX OCTPOTO 3KCIIEPH-
MeHTa, 0e3 aHaIu3a MOTCHIHATBFHBIX OTCPOYCHHBIX d(h(heK-
TOB Ha MUKPOLMPKYJISIIUIO CTEHKH MHIIEBO/IA, CIOCOOHBIX
MPUBOJUTH K BTOPHYHBIM TPO(UUECKUM MOBPEKACHUAMA
CTCHKH IUIIIEBO/IA B OTAAJICHHOM Tiepuone [15].

B nannO# pabore BrepBbIE MPOAEMOHCTPUPOBAHO
UCTIONIb30BaHME JIA3EPHON TEXHOJIOTUH /ISl KapJHOHEHPO-
abmanmu ¢ 3¢ dexToM cHmKeHUs mHAynupyemoctu OII.
Panee MHOTOKpaTHO IE€MOHCTPHPOBAJIach BO3MOXHOCTBH
MoAn(UKAUK ABTOHOMHON HEPBHOW pETYIALUH HpHU pa-
JUOYACTOTHON SHIOKapIUAIGHONW abimanuu. ATTUIHKAIAT
paarovacTOTHBIM TOKOM B oOmactu pacronoxenus ['C
IIpesicepaAnii TPUBOIUIN K aKCEJIepallii CHHYCOBOTO PUT-
Ma, a Taoke yrmydmenuto AB nposomumoctu [16].

s Gonee TouHOTO OMpeneneHus pacmonoxernus ['C
MIPUMEHSIIACh BBICOKOUACTOTHAS CTHUMYIIALUS C KapTupy-
IOIIETr0 AJIEKTPOJa VISl OIEHKH 3aMEIUICHHsS CHHYCOBOTO
pUTMa B OTBET HA HIEKTPUUYECKYIO aKTHBAIWs T'AHIIINEB.
OpHaKo TakoW MOAXOJ 3a4acTyl0 MPUBOAWI K MHAYKIHN
GuOpMIIISIINY TpeicepAnii BO BPEMsSI CTUMYJIALUN U HE
SBJSICS BBICOKOCTIEIM(MYHBIM. B cBs3n ¢ 3TuM, ObuI
MIPE/IIOKEH MOAXO0/ K abiay aHaTOMUYECKNX 30H Mpe-
cepauii ¢ Hanbonpmer konnerTparumeit ['C [17-19].

JlazepHbIE HCTOYHUKH SHEPIUU IIHMPOKO HCIIOIb-
3yIOTCSl B MEAMIMHE B Ka4e€CTBE METOIOB BO3JCHCTBHS
JUI pa3JINYHBIX JIEYCOHBIX M AWArHOCTHYECKHX MOAXO-
nmoB [8]. B Hacrosmiee BpeMsi BO3MOXKHO IPOHU3BOICTBO
OTITOBOJIOKHA MAJIOTO JIMaMETpPa, CIIOCOOHOTO MPOBOIUTH
JIOCTaTOYHYI0 MOIIHOCTH JUIS MEAWIMHCKUX TPAHCCO-
CYIUCTBIX BMeIIaTeNnbCTB [9]. ONMTOBOJIOKOHHBIC Ja3ephl
MOTEHIIMATIBHO NMPUMEHUMBI JJIs1 aOIallMOHHOTO BO3EH-
CTBHS M IMEIOT IIPEUMYIIECTBA [0 CPAaBHEHHIO C IPyTUMHA
MeToZaMHu adianuu. Bo-mepBbIX, JOCTYIHBI BOJIOKOHHO-
ONITUYECKHE JIa3ePhl C BBICOKOH CpeHei MOIITHOCTRIO (>40
BT), mazepHbIif TOTOK MOXKET OBITH CPOKYyCHPOBaH, a TaK-
JKE€ KOJUTMMHUPOBAH JUIS CEJIEKTHBHOTO BozzaeicTBus. [Ipn
3TOM BO3AEHCTBHE MOXET OBITH JIydIle THUTPOBAHO, a 00-
Imee BpeMsi HeOOXOMMOTO BO3ICHCTBHS MOXKET MEHBIIIE,
YeM TP PaAnOvYacTOTHON WM YIbTPa3BYKOBOW aOnanmm.
Bo-BTOpBIX, Ta3epHOE BO3ACHCTBHE IO3BONSET CO3/1ATh
3HAYMMBIH TEMIEPATYPHBIN TPAAUEHT CYIIECTBEHHO TITy0-
JKE€ TTOBEPXHOCTH ANIUIMKAIMM, YTO MO3BOJSIET WHIYIH-
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poBaTh HEKPO3 B NIYOOKO PACIOJIOKEHHBIX CTPYKTYpax,
HarpuMep, B JKUPOBBIX MOAYIIKAX Ha SMHUKAPIHaIbHON
MOBEPXHOCTU Tpeacepanid. bonee Toro, JummHa BOJHBI
JIa3epHOTO M3JIyYeHHs, MCIIONb3yeMasi B Haileil pabore,
obnajaeT JI0CTaTOYHOM MNPOHHUKAIOWIEH CIIOCOOHOCTBIO
JUIsl abJaly CTPYKTYp Ha CyOdMMKapAMalbHOW MOBEPX-
HOCTH. M30MparebHOCTh MOBPEXKACHHS TKaHEeW IpU HC-
T10JTb30BaHUM PA3HOM JUTMHBI BOJIHBI JIA3€PHOTO HCTOYHHKA
uccienoBanach panee [20]. Tem He MeHee, OCTAIOTCS He-
JIOCTaTOYHO M3YYEHHBIMHU XapakKTep MOBPEK/ICHHUS B 30HE
BO3JICHCTBYSI U PEAKIIUS OKPYKAIOUIUX TKaHEH.

Eme oauu cnoco6 MHaKTUBAaLMK Niepeayd HEPBHO-
ro MMIyJbca B MapacMMIaTHUYECKUX HEPBHBIX T'aHTIUAX
npecepanii - BBeneHHe OoTyrnorokcuHa. KimHu4eckoe
MIPUMEHEHHE Tpernapara MpeCcTaBIseTcss MHOr000earo-
ILIIMM, HO B HCCIIC/IOBAaHMSIX TI0Ka HE MPOIEMOHCTPHUPOBAHBI
BOCIPOM3BOAUMBIE pe3yabTaTsl [21-23].

HoBbIM MeTO/10M BO3/ICHCTBHS SBIISICTCS] IPUMEHEHHE
IYJILCOBOTO AJIEKTPUUYECKOTO T0JIs, KOTOPOE MPHBOAUT K
ANIEKTPOIIOPAIMK ¥ T'MOENN KJIETOK MHOKapja B 30HE BO3-
nevicteust. [loTeHIMaIBHBIM MTPEUMYIIIECTBOM 3TOH METO-
JMKU B CPaBHEHHHU C TPaJAWUIMOHHBIMU METOIaMH (pasyo-
YaCTOTHOM, JIa3epHOM alnaruei, Kpruoaoanueii) sBiseTcst
OTCYTCTBUE CEPbE3HBIX TEPMUYECKHX TOBPEKICHUI TpH-
JIeKAUIMX CTPYKTYP, IPEkK/IE BCETO - MHUIIEBO/IA U Jradpar-
MaJIbHOTO HepBa. B HesaBHO MpPOBEICHHOM HMCCIIEIOBAHUH
M3y4anoch BIMSHHE OSJICKTPOIIOPAllMM Ha JUIMTEIBHOCTD
OPII npencepnuii B kauectBe MeTona noBpexaeHus ['C
npeAcepauil B XpOHUUECKOM 3KcnepuMenTe [24]. M3mepe-
nue OPII npoBoauiock A0 U nocne abianuu Ipu CTUMYJIS-
LMK U3 OOJIACTH YCThSI KOPOHAPHOTO CHHYca. BbIIO BhIsIBIIE-
HO, yto abmanust ['C BbI3BaNa cpesHee OCTpOE YAIMHEHHE
OPII npeacepnuit Ha 80 mc. OnHako, uepe3 4 mecsia mo-
cie abmanuu OPII npencepanii ykopaunBaiicst, 4TO MOKET
ObITh 00BsiICHEHO penHHepBaryeit [25]. CxomHble pe3yisTa-
TBI OBUTH MOJIyYEHBI B JIPYTOM XPOHHYECKOM DKCIIEPUMEH-
TaJILHOM HCCIIC/IOBAHUH Y COOaK, I7ie TPOBOMIACH a0alys
I'C B mpaBom npencepauu [26]. B Hamem uccienoBaHuH,
C Y4ETOM OTCYTCTBHSI BBIP@)KCHHBIX MOBPEXKICHHH CaMUX
I'C npu MHMKpOCKOIIMYECKOM HCCIIEJOBAHUH, AaHHBIH 3(-
(eKT MOXKeT OBbITh CBs3aH C (PYyHKIIMOHAIBHBIM HApYILICHH-
€M TaHIIUEB, A TAK)KE BEPOSTHBIM MOBPEKACHHEM HEPBHBIX
OTPOCTKOB B TOJIIIIE MHOKAp/a.

JlazepHas sHEprus MpeAcTaBisieT COOOH allbTepHaTH-
BY PaJMOYacTOTHOW abianuu, JaHHBIA MOAXOJ CIOCOOeH

EXPERINENTAL RESEARCH

BBI3BaTh OoJice IyOOKOE MOBPEKICHHUE IO CPABHCHHIO
¢ apyrumu crniocobamu abnanuu [13]. YuuteiBas maioe
paccTosHUEe MEXIy MUINEBOJOM U 3aJHel (AopcaiabHOI
B Cllydae 9KCIIEPUMEHTAJIbHBIX KUBOTHBIX) cTeHkoi JIIT,
PHUCK TEPMHUCCKOTO TTOBPEKICHUS MUIIEBOIA BCIICACTBUC
panoYacTOTHOW aONaluU C TMOCICAYIOIIAM Pa3BUTHEM
MpeJICepIHO-TUIIEBOJHOrO cBUla coctasisieT a0 0,4%
[10]. B skcniepuMeHTax in vivo MbI He HAOJIFOAIN TTIOBPEIK-
JICHHSI OKPYKAFOIIUX CTPYKTYP, HE OBLIO BBISBICHO CITy4a-
€B Pa3BUTHS TAMIIOHAIBI [TOCJIE JA3E€PHOT0 BO3IECHCTBUSI.

OrpaHuYeHNns UCCJIET0BAHNUS

K orpaHuYeHUsIM HCCIICAOBaHHUS MOXHO OTHECTH
cJeIyIonre: He MPOBOAMIICS OTCPOUYCHHBIM aHalu3 IO-
BPCKICHUST HEPBHBIX TAHIVIMCB, TaK KaK JAHHOC JKCIIC-
PUMCHTAIBHOC UCCIICIOBAHUE OBLIO OCTPBIM U, B IIEPBYIO
ouepesib, OICHUBAIUACH AIICKTPOPU3UOIOTHYCCKUE Tapa-
METpPbl MHOKapja MpeICcepauii; 00beM BBIOOPKH Mpera-
paToB ex vivo ObLI OTPaHUYCHHBIM, OJTHAKO JO0CTATOYHBIM
JUTSL OTIPEICIICHSI JUTUTSILHOCTH AlIUTHKAIIMN, T0CTaTOu-
HOM 17151 CYLIECTBEHHOTO PUCKA TEPMUUYECKOTO TIOBPEXK/Ie-
Hus nuineBoza. ClieyeT OTMETUTh, YTO HE BBITIOIHSICS
KOHTPOJIb TEMIIEPaTyphl C MOMOIIBI HHTPAMypPabHBIX
TEPMOCEHCOPOB B CTEHKE MpEICepus, KUPOBOM TKaHU
U CTEHKE MUIIEBOJAA, OJHAKO TeMIleparypa MOBEPXHOCTHU
MUIIEBOAA M3MEPsUIach BO BPEMS U IOCJE BO3JEHCTBUS
HETPEPBIBHO C MOMOIIBI0 TEIUIOBU3MOHHOW KaMephl, a B
aHaJIM3 OBUIM BKJIFOYCHBI MAKCHMAJIbHBIC 3HAYCHUS TEM-
nepatypbl. Takke OTpaHUYCHUS WCCIICIOBAHUS BKIOUYA-
JIU OTCYTCTBHE DJICKTPO(H3MIOTHUCCKOTO KapTHPOBAHUS
HEPBHBIX TAHIVIMEB, MBI HCIOJB30BAIM AHATOMUYCCKHIA
MIOJIXOJT TIPU OTIPEIICIICHUH IIEJICBBIX 30H a0JNAINK; TAKKe
HE TIPOBOAWJICS aHAIHU3 (PU3HOJIOTUYCCKHX IapaMeTPOB
AKTUBHOCTH aBTOHOMHOW HEPBHOW CHCTEMBI.

3AKJIIOYEHHUE

B skcriepuMenTe Ha KPyIMHBIX JKHBOTHBIX KaTeTep-
HBIC JIa3€pHBIC aNIUTNKAIIMN B MPOEKIINU 30H Tpeicep-
HeIX ['C mpuBOIAT K cCHIDKeHHIO nHAynupyemoctn OI1. B
AKCIIEPUMEHTE eX Vivo HAHeCCHHE JIa3ePHBIX aITUTHKAIIHHA
Ha nopcanbHOU (3amueit) crenke JIIT momuOoCcTRIO 15 BT
U JUIHTEIHHOCTEIO0 Oomee 30 ceKyHI MOXKET IMPUBOIUTE K
3HAYMMOMY TOBBIIICHHIO TEMIIEPaTyphl HA MIOBEPXHOCTH
MTUTIEBO/IA, OAHAKO 0oJiee KOPOTKIE BO3ACHCTBHS HE MPH-
BOIAT K M3MEHEHHUIO TeMIIepaTyphbl MUIIEBO/Ia B IIPOCK-
AU alIIAKAIAN.
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COYETAHUE APUTMOT'EHHOM KAPIUOMMOITATUU [TPABOI'O KEJIYJIOUKA C CUHJPOMOM
JIOUCA-JUTHA: KIMHUYECKOE HABJIIOJJEHUE
M.A.Ilapdenenxo, I''M.Panx:xa6osa, /I.C.LHudyabckas, H.B.Bunorpagosa, M.A.lllkoasuukosa, B.FO.Bonnosa
HUKH neouampuu u oemckoii xupypzuu um. akaoemuxa I0.E.Benvmuwiesa ®IA0Y BO PHUMY
um. H.U.ITupozosea M3 P®D, Poccusa, Mockea, yn. Tanoomckasn 2.

Apummoeennas kapouoMuonamusi npagoeo HcenyoouKa - HACIeOCMEEHHAs KapOUOMUONAMUSsL, YACMAs NPUYUHA
BHE3aNHOU CcepOeuHoU cmepmu y 0emell u Monoowix e3pocivix. Cundpom Jlouca-[{umya - pedkoe nacneocmeeHHoe
3abonesane COCOUHUMENbHOU MKAHU, XAPAKMEPU3VIOUWeecs aHeepU3MOLl aopmvl U Opyeux KpPYnHbIX apmepul,
NaAmMonO2UeCKol U3BUMOCTIbIO APMEPULL U 2UNEPMOOUTLHOCMbIO CYCMABO8, CEA3AHHOE C NAMO2EHHbLIMU 6apUAHMAMU
6 eenax, kooupylowux 6emxosvie komnonenmol TGF-f cuenanvrnoco nymu. Ilpedcmaensiem ciyuaii couemanus 08yx
BLIULEYNOMAHYMbIX  HACTEOCMBEHHbIX 3a00Ne6aHUll Y NPOOAHOA ¢ KOMMIEKCHLIM U ObICIMPO NpPoSpeccupyroujum
NOpadNceHuem cepoeuHo-cocyOUCMOl CUCTEMbL.

KaroueBrnle ciioBa: ApPUTMOI'CHHAsA KapAWMOMHOIIATUA IIPaBOIro KEJIydo4Ka, CUHAPOM .HOI/ICEl-I[I/ITHa; 00JIe3HU coe-
Z[HHHTeHBHOﬁ TKaHHW, HACJICACTBCHHBIC 0oJe3Hn cepana; ACTu
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COMBINATION OF ARRYTHMOGENIC RIGHT VENTRICULAR CARDIOMYOPATHY
WITH LOEYS-DIETZ SYNDROME: CASE REPORT
M.A.Parfenenko, G.M.Radzhabova, D.S.Tsybulskaya, N.V.Vinogradova, M.A.Shkolnikova, V.Yu.Voinova
Veltischev Research and Clinical Institute for Pediatrics and Pediatric Surgery of the Pirogov Russian National
Research Medical University, Russia, Moscow, 2 Taldomskaya str.

Arrhythmogenic right ventricular dysplasia is a hereditary cardiomyopathy - a common cause of sudden cardiac death
in children and young adults. Loeys-Dietz syndrome is an ultra-rare connective tissue disorder characterized by aneurysms
of the aorta and other large arteries, arterial tortuosity, and joint hypermobility and is associated with pathogenic variants
in genes encoding protein components TGF-f§ pathway. We present a rare case of a two-abovementioned genetic disorders
combination in a proband with a complex and rapidly progressive cardiovascular syndrome.
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KIIMHUYECKUWE HABJIIOAEHU A

ApHUTMOTEHHasl KapJAMOMHUOIIATHs MPAaBOroO Kely-
nouka (AKIDXK) - nacnencreenHoe 3aboseBaHue c mpe-
MMYIIECTBEHHBIM MOPAXKEHHWEM IIPaBOTO JKENIyJo4Ka -
pacupocTpaHéHHass NpPUYMHA BHE3AIIHOH CepJeyHOU
cmeptu (BCC) y nereii u MoJ0bIx B3pocibix. Hepeako
nmenHo BCC sBisiercs nepBod KIMHUYECKOW MaHH]e-
cranueii 3aboneBanus. Yacrora Bcrpeuaemoctn AKITK -
npeanoioxutensHo 1 Ha 2000-5000 uenoBex, Ipu 3TOM
y MY>XUUH 3a00JIeBaHHE BBISBISIECTCS B JIBa pa3a yaile u
nportekaeT Tspkenee [1]. AKIDK, kak npaBuio, manude-
ctupyeT B Bo3pacte 30-40 net, kpaiiHe peako - y aeTei
B Bo3pacte a0 10 met [2].

ITpn AKIDK yuactkn mMuoKapia 3aMerarorcst u-
OpO3HO-)KUPOBOIl TKaHBIO, YTO CTAHOBUTCS INPUYMHON
Pa3BUTHS KU3HEYTPOXKAIOIINX HAPYIICHNI pUTMa cepaua,
BO3HHUKAIOT 30HBI runokuHe3uu. B 50% cimyuaes AKIDK
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Puc. 1. TGF-f cucnansustit nymeo. Bzaumooeiicmeue
auzanoa (TGF-p) ¢ peuenmopuvimu oenkamu TGFBRI
u TGFBR2 npueooum K gpocghopunuposanuio 6enxos
cemeitcmea SMAD. Dmu 6enxku o6pazyiom KOMRIEKc,
KOmopblil npoHuKaem é A0po, 20e pezyiupyent IKc-
npeccuto zenos muwieneit TGF-f cuenanvnozo nymu.
3enenvim ommeuenvl munsl cunopoma Jlouca-/[umuya,
céA3aHHble C NAMOZEHHLIMU 6APUAHIMAMU 8 2eHAX,
Kooupyouwux 0e1Kku 0aHH020 CUZHATILHO20 NYyMU.
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Puc. 2. Pooocnosnas npooanoa (I112). 11 - ymepna 6 6o3pacme 52
Jlem om paKka mMono4Holl ycenesvl, 12 - apmepuanvnasa zunepmen3us
nocne 60 nem u zpoiorca Mercno360HKOBbIX OUCKOE 6 NOACHUUHOM
omoene, I3 - ymepna ¢ 6o3pacme 53 nem, nepenecna 2 onepayuu
no 3ameHe MUMPAIbHOZ0 KIANRAHA U UMENA PAK NOO0HCETYOOUHOU
Jcenesvl 6 anamnese, I4 - apmepuansnan cunepmen3usn u 601e31b
cepouya neymouHnennas, ymep 6 eo3pacme 50 nem. 112 - ynepennasn
2UNEPMOOUNILHOCING CYCHABOE U ZUNEPPACMANCUMOCHL KOXHCU,
OMKpbIMoe 06anbHOe OKHO, 8 AHAMHE3E - 00OPOKaAYecmeeHHoe
00HOCMOpOHHEe HOB00Opazoeanue moa0uHol yeeneswl, 113 - onu-
menvHo meKyuiaa apmepuanshasn cunepmensus, 115 - osrcupenue u
apmepuanvhan cunepmensus, I115 - oscupenue, 1116 - osrcupenue.
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KJIMHUYECKHU JAeOI0TUPYET UIMEHHO pa3BUTHEM (haTajibHOU
skenynoukoBoi Taxukapauu u BCC [3]. [Ipeanonoxurens-
HO, 3HAUUMYIO POJIb B MPOrPECCUPYIONIEH ereHeparuu
MHOKap/ia UTPaeT MPOLECC aloNTo3a, a TAKXKe HapyIlIeHHEe
(OpMHUPOBaHHS MEKKIIETOUHBIX KOHTAKTOB [4].

B teuenun AKIDK Boiaensitor 4 craguu: KIMHUYE-
CKM He uaeHTH(UIMpyeMast (CTPYKTYpHBbIC HapylICHHs
MHOKap/la MUHUMAJIbHBI UM OTCYTCTBYIOT, KIIMHUUYECKUX
NPOSIBIIGHUH HET); apuTMH4ecKas (HapacTaloT Hapylle-
HUSL pUTMa CEep/la); NMPaBOXKEIYAOUKOBasl CepleuHasl He-
JIOCTaTOYHOCTH (TIporpeccupyroliee 3aMeleHne Kapamuo-
MHUOIHTOB (PUOPO3HO-’)KUPOBOH TKAHBIO COMPOBOXKIACTCS
HapyIIEHHEM COKPATUTEIbHOW CIIOCOOHOCTH MUOKapAa) 1
cTausi OMBEHTPHUKYJISIPHOHM CepAeYHON HET0CTaTOYHOCTH
(opakeHne MEXIKEITyI0UKOBOM MEperoposku, GopMupo-
BaHME aHEBPH3M, BO3HHKHOBEHHE PUOPHILISAIINHN TIpecep-
quit). Ilocnennsas cranus KIMHUYECKH CXOXKA C TSHKENIOM
JataliioHHol  kapamomuonarueit (JAKMIIT), mostomy
npu guaraoctrke AKITK Ha mo3gHuX cTanusx HeoOXomu-
Mma quddepennnansaas auarsoctuka ¢ JJIKMIIT [5].

Kak npasuino, pazsutie AKIDK cBs3aHo ¢ maroreH-
HBIMU BapUaHTaMH B OJTHOM U3 BOCbMHU Ir'eHoB - PKP2, DSP,
DSG2, DSC2, JUP, TMEMA43, DES, u PLN [6], nHaubomnee
4acTo, ¢ JUC(YHKIUEH T'€HOB JIECMOCOMHBIX OEIKOB, B
yacTHOCTU reHa PKP2, maroreHHble BapUaHThl B KOTO-
POM SBISIOTCS MPUUYNHON OKOJIO MOJOBUHBI BCEX CITyyaeB
AKITX [7]. T'en PKP2 (OMIM: 602861) xoaupyeT 1uiako-
(GWUINH-2, KOTOPBIH SBIISIETCS CTAOMIN3UPYIOIEH YacThIo
COCMHEHUS MEXJy LHUTOCKEIETOM M KaJrepuHaMHu Ha
MeMOpaHax MBIIIEYHbIX KIeTOK. CTPYKTYpHbIE aHOMAaJIHN
3TOro OeNKa MPUBOASAT K AWCCOLMAMN JECMOIUIaKUHA 1
HaKOIJICHUIO B IIMTOIUIa3ME aHOMAJIbHBIX OEJIKOBBIX KOM-
TUIEKCOB U, BIIOCJIEJICTBUH, K HApyLICHUIO ()OPMHUPOBAHHMS
Muokapna. Hapymenue sxcnpeccun PKP2 npuBOAXT Tak-
JKe K CHIDKCHMIO TOKa HAaTPUs U 3aMEIICHUIO MTPOBEICHUS
CUrHajia B KapJHOMHOLIUTAX, YTO CIOCOOCTBYET PA3BUTHIO
aputmuu [8]. sl matoreHHBIX BapuaHTOB B rene PKP2
XapakTepHa HeMoIHas eHeTpaHTHOCTS [9]. Cpeau npyrux
reHOB, cBsi3aHHBIX ¢ pa3ButueM AKIDK, ctout ormeruts
reH TGFB3, koropsiii kogupyet 6eiok TGF-f33 -
murang TGF-B curnaneHoro nytu. BapuaHtsr
B HETPAHCIUPYEMOM Yy4YacTKe JaHHOTO TIeHa
ObUTM OOHApYXKEHBI y JIEBSITH POJICTBEHHHUKOB
n3 onuoit cembu ¢ AKIDK u eme 40 310po-
BBIX YJIEHOB 7TOH ceMbu. [lomyueHHble naH-
HbIE yKa3bIBAIM HA TO, YTO THUIEPAIKCIPECCUS
TGFB3 npusoaut k pa3zsutuio AKITDK, onnako
KOHKPETHBIH MOJNEKYSPHBIA MEXaHU3M, JIekKa-
IIUHA B OCHOBE ATOM TUCPETySILIMU IKCIIPECHH
He ObL1 onpesiesieH. [10]

Cunppom Jlouca-Iura (CJI) - 3a6ose-
BaHHE COCJIMHMUTENILHOI TKaHH, KOTOpOe OBbLIO
Briepsele onucaHo B 2005 roxy b.JI.JIoucowm,
I'C.lutiiem u coaBTopaMu. OCHOBHBIMHU KJIHU-
HUYECKUMHU MPOSIBICHUSIMH, OTMEUCHHBIMU
B paboTe, ObUIM: aHEeBPU3Ma aOpThl U JPYTUX
KPYIHBIX apTepHii, MNaTojJoruyeckas H3BU-
TOCTb apTepHil, THIIEPMOOHMIILHOCTD CYCTaBOB,
paciienvHa HEOA, pa3ABOCHUE HEOHOTO SI3bIY-
Ka ¥ runepresnopusM ra3. Ha Mmoment omnuca-
Hust ¢ CJIJ] 6putn acconmmpoBaHbl TATOTCHHBIC
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BapuaHTsl B reHax TGFBRI w TGFBR2, xomupyronmx
penientopsl K TpaHchopmupyromemy ¢GakTopy pocra [
(TGF-B) [11].

B Hacrosiiee BpeMs M3BECTHO 6 pa3iMUHBIX TH-
noB CJI/I, xaxxaplii U3 KOTOPBIX CBSI3aH C IMATOTCHHBI-
MU BapuaHTaMHU B Te€HaX, OEJIKOBBIE MPOAYKTHI KOTOPBIX
yuactBytoT B TGF-B curnansaom mytu (puc. 1). TGF-j
CUTHAJIBHBIN TMyTh Ha3BaH 1o Ha3BaHuio Oenka TGF-B n
HEO0OX0IUM JUIs PeryIsiuy nmponudepanuu u tuddepeH-
LIMPOBKHU KJIETOK Kak B dYMOpHOreHe3e, Tak ¥ B MOCTHa-
TanbHOM niepuoze [12].

Tpernit Tun CJIJ] (OMIM: 613795), Taxxke wu3-
BECTHBI KaK CHHJPOM aHEBPH3MBI-OCTeOapTpUTa (J1a-
nee CJIJI3), cBs3aH ¢ MaTOreHHBIMH BapHaHTaMHU B
reae SMAD3 (OMIM: 603109), koaupyromeM OIHO-
nmenHblit Oenok [13]. Benok SMAD3 (Mothers against
decapentaplegic homolog 3) BxonuT B cemeiicteo SMAD
u siBisieTcst OenxoM-meccenpkepoM B TGF-f curnansHom
mytu [14]. [latorenusie Bapuantsl B reHe SMAD3 nipuso-
it k aucperymsinun TGF-f3 curnanpHoOro mytu B TKaHu
AO0PTHI, YTO M SIBIISICTCS IPUYUHON BOSHUKHOBEHHSI OCHOB-
HBIX KJIMHUYECKHX TPU3HAKOB 3a00JI€BaHMS, TaKHX Kak
aHeBpH3Ma aopThl, PACCIIOCHUE A0PThI, HEOCTATOYHOCTh
A0PTAJILHOTO KJIaraHa, MpoJianc MUTPAILHOTO KilaraHa ¢
perypruranueit u np. C qucperymasiuueit TGF-f curnans-
HOTO IyTH TaK)Ke CBsA3aHa Jpyrasi, Oojiee m3BecTHasl 00-
JIe3Hb COCAMHHUTENFHON TKaHM - CHHApoM Mapdana, s
KOTOPOH XapaKTepHbl aHAJOTWYHbIC HAPYIICHHS B TKaHIX
Cep/IeuHO-COCYANCTOH cucTeMbl. Takke, B CBSI3U C INpH-
CyTCTBUEM JiepopMaliiy IPyTHOI KIIETKH, CKOJIMO03a U T'H-
MIEpPMOOMIIBHOCTH CYCTaBOB, MOBBIIIEHHON 3JIaCTHYHOCTH
KO, CKIIOHHOCTH K BO3HHUKHOBEHHUIO CTPHH M IIPaMOB,
yactoMy oOpasoBanuto remarom, CJI/I3 umeer kimHHYe-
CKOE CXOJICTBO C €lI€ OAHOW OOJIE3HBIO COCIMHUTEIBHON
TKaHM - CHHAPOMOM Jiepca-/lanio, B mepByro odepessp -
C COCyIMCTBIM TUTIOM. [lo3TOMY IpM MOCTaHOBKE KJIH-
Huueckoro jquarnosa CJIJI3 pexomenmyercst mpoBeneHHe
muddepeHnnanbHON AMarHOCTUKY C BBIIIEYTOMSIHY THIMU
0O0JIE3HSIMU COETMHUTEIBHON TKaHH.

®enorun CJI/I3 oTnuyaercs OT Ipyrux THUIOB CHH-
JpOMa paHHUM HayaJioM OCTEOoapTpuTa, 3aTparuBarolie-
ro MPEHMYIIECTBEHHO CYCTaBbl HW)KHUX KOHEYHOCTEH,
a Taxke Ooyee mo3mHeil Manudecranueit [15]. Cpenu
JIPYTUX KIMHUYECKUX TPOSBICHUH MOXHO BBIACIHTH
JIOJIMXOCTEHOMEJIHIO, JIETEHEePalni0 MEXITO3BOHKOBBIX
JIICKOB, CIIOHJMJIONHMCTE3 W CIIOHIWIE3, (GUOPHILISIINIO
npencepauii, runeprpoduio aesoro kemymouka (JIXK),
ITTOYHYIO ¥ MaXOBYIO I'PBDKH; MPOJIATICHI MPSIMOI KHIII-
KM, MaTKH, MOYEBOTO ITy3bIPsI; MaIbOKKIIIO3HIO, BHICOKOE
HEOO M apaxHONAKTHIIUIO.

Onucanue KIMHAYECKOTO CIy4ast

Ipobano, desouxa, om nepsoii bepemennocmu (puc.
2). Poounacv na cpoke eecmayuu 41 neoens, ¢ maccou
4500 2 u onunou mena 59 cm. Pannee ncuxomomoproe
paszeumue 8 pamkax nopmel. B eo3pacme 5 nem: nocne
nepenecentoll pecnupamopHoll uHgexyuu ¢ OaumenbHou
2unepmepmuetl gnepevle ayCKyibmamueHo ObLIU Gblseile-
HbL WymMbl 8 001acmu cepoyd, npoianc MUMpaibHo20 Kid-
naua, oovlwka npu usuyeckoll nazpyske. Mnpopmayus o
KAUHUYECKUX OAHHBIX, NOTYYEHHBIX 8 NEPUOO ICUSHU NPO-
b6anoa ¢ 5 0o 11 nem, ne coxpanunace. Ilpu sxoxapouo-

CASE REPORTS

epaghuu, nposedennoll enepgvie 6 go3pacme 11 nem, 6vina
8bIsA6IeHA OULAmMayus NoI0Cmu 1e6o2o npedcepoust (JII1).
o oannvim 24-uacoeozo xonmeposckozo IKI-monumo-
puposanus (XM) umenu mecmo maxuxapous 6 medeHue cy-
MOK, a MaKice OOUHOUHBLE MOHOMOP(hHbIE JHCENYOOUKOBbIE
axempacucmonwt (KIC), sceeo 622 3a cymxu. B 6o3pacme
12 nem no dannvim XM ommeuena ompuyamenvhas Ou-
HAMUKa 8 UOe NOSIGIEHUs. NOTUMOPDUIMA IKCIPACUCTNO-
JUU, NAPHBIX IKCMPACUCMOI U HEYCIMOUYUBOU HCETYOOUKO-
60t maxukapouu, ¢ mom yucie norumopgrou ¢ YCC do
162 yo./mun. B sospacme 13 nem ommeueno napacmarue
npeocmasieHHOCmu IKmonuieckou akmusnocmu 00 8720
JKOC 3a cymku, cCOXpansacs notumop@usm 3KCmpacucmo-
quu, napuvie KIC u a3nu30061 Heycmouuugo HeeryoouKo-
601U MAXUKAPOUU.

Bnepevie obcredosana namu 6 eospacme 14 nem.
Ipobano sicanosanacs na Konowue owyujenus 6 oonacmu
cepoya npu B0IHEHUU, OObLIUKY U NOBBIULEHHYIO YIMOMIse-
MOCHb NpU yMEPEHHOU PU3ULECKOU HAZPY3Ke, A MAKIICe Ha
owyweHust nepeboes 6 pabome cepoya 2-3 pasa 8 Heoeio,
onaweecs no 5-10 munym, conpogodxcoarouuecs: nexeam-
Koul 6030yxa u npoxooawjue camocmosimenvho. Cunko-
NATbHBIX U NPECUHKONANLHBIX COCMOSHULL HE OMMEUALOCD.
Ha OKIT 3apecucmpuposanvt cunycogoiii pumm ¢ 4CC 70-
75 6 Mun, OMKIOHEHUE DNEKMPULECKOU OCU cepoyd 611€60,
oounounvle nonumop@uvie KIC, snuzo00ei Oucemunuu,
6nokaoa nepednetl gemau aesoll Hodxcku nyuka 1uca, 3a-
MeOneHue SHYmMpUdICeyOOUKO8020 NPOGEOeHUs, UHMep-
san QTc = 439-443 mc. Ilpu sxoxkapouoepaghuu na gomne
cunycogozo pumma ¢ YCC 62-73 6 mun u wacmoix KIC
umena mMecmo MUHUMANbHAS. AOPMATbHASL Pe2ypeumayus,
ounamayusi puoposnoeo rxonvya (OK) (2.427), nponanc
MUMPATLHO20 KIANAHA, YIIOMHEHUe CMEOpOoK U OULAma-
yuss OK (2.487), ymepennas mumpanoHas pecypeumayus,
JlegKkas MpUuKyCnuOaibHas pecypeumayus, 1eekds 1e204-
Has pecypeumayus, ounamayus @K (2.227), menoenyus
K ouiamayuu cmeona ie2oyHol apmepuu. Buisgnenoi:
ymepennas ouramayus JIII, ymepennas ounamayus JDK,

Puc. 3. ®omo npooanoa: zunepmoduIbHOCmMb CYCHaA608
(a), niocko-eanvcycnasn ycmanoeka cmon (6), napyuie-
HUe 0caHKu (8).
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KIIMHUYECKUWE HABJIIOAEHU A

pasmepwvl npasvix Kamep - 8 npedenax Hopmbl, HapyuleHue
JIOKAIbHOU coKpamumocmu muoxapoa JDK, erobanvnas
cucmonuyeckas Qyuxkyus JIDK nesnauumenvno cuudicena
(ppaxyus evibpoca JIK no Simpson 49%), cucmonuuec-
Kas (QyHKYUsi npasoeo Jceny00uKa cOXpaHend.

Ipu XM - oicenyooukosas skmonuueckasi aKmue-
Hocmb 6 6ude 25191 oounounvix nonumopgrvix KIC 6
cpeonem konuwecmee 1169 6 uac, 6 mom uucie 6cmagoy-
HbIX, 3NU3006l no muny Ou- u mpuecemunuu, 1607 nap-
HbIX MOHOMOP@HBIX U nonumop@uoix KIC, 62 snuzooa
JHCENYOOUKOBO2O NONUMOPPHO2O YCKOPEHHO20 pumma /
NAPOKCUBMOB HEYCHOUYUBOU IHCETYOOUKOBOU NONUMOPQ-

57

Hot maxuxapouu ¢ YCC=89-238 6 mun onumenvHocmvio
1-7 cexyno, 3 napoxcuzma s#cenyO0ouKosol HeyCmouuueo
monomop@uot maxuxapouu ¢ YCC=151-226 ¢ mun (no
3 ORS). Bcezo 3apecucmpuposano 28634 sxmonuueckux
JHCENYOOUKOBbIX KOoMNLeKkca 3a cymiu (24% Komniekcog
ORS), onesnoil yupraouwviti mun apummuu. Ipu nposede-
HUU HA2PY304HO20 MPEOMUL-MECMa Ha mpembell Munyme
1 cmynenu 3apecucmpuposana Heycmouyueas noIumMopg-
Has dcenyoourosas maxuxapoust uz 4 QRS ¢ YCC 230 6
mun. TIpobandy npoeoduncs nodbop aHmuapummuyecKkou
mepanuu: KapouoceiekmueHvim f1-adpenodonokamopom
amenononom 6 couemanuu ¢ npenapamom kiacca 1C
NponapeHoHoM ¢ BbIPANCEHHOU
NONOACUMENbHOU OUHAMUKOU 8
8UOe YMEHbUEHUs. NpeoCcmas-

JleHHOCmU IKCMPACUCTNONUU
bonee, uem 6 4 paza - 0o 5642
oounounvlx u 98 napuvix no-

aumop@roix JKIC, snuzodamu

no muny OuceMuHuu, 6 cpeo-
Hem 246 6 uac (6% rkomniexcos

ORS), ymenvwenus uucra u

npOdOJZDlCMme]ZbHOCWlu SNU30-

008  JHCENYOOUKOBOU  MAXUKAP-
ouu, a maxace YCC 6 3annax (1

NAPOKCUBM  JICETYOOUKOBOU MO-

HOMOP@HOU maxuxapouu Oau-

menvrocmoio 4 QRS ¢ UCC 136
6 MuH, 4 napoxcuzma sHcenyoou-

KOBOU NOIUMOPGHOU maxukap-

ouu OnumenvHocmoio 3-4 QRS
c YCC 87-147 ¢ mun). Hazna-

ueHa mepanus uH2u6um0paMu

AH2UOMEHZUH-NPEBPAULAIOULE20
¢epmenma  nepundonpuiom u

AHMALOHUCIIOM  ATLOOCMEPOHA
CRUPOHONAKMOHOM.

B sospacme 15 nem
npu  KOHMPOILHOM — 00C1ed0-

(1mV) : 3aLK3TIEL
Cleoy7] %g%%?éagﬂ nsm%%WTMMMﬂlachaﬁ X 2)

1200 15:00 . 18,00 213004 | -0000

V: 25MM/6 A 10mm

I ; 09!?00 b

i

6anuu  npoOaHo  NPeovAsisi-
| em orcanobvl HA NOSLUUEHHYIO

ymomjisiemocms, HU3KYO  mo-
Jepanmuocms K qbuauuecxww

(50ya/M) S el V4 Haepyskam, caabocme U ne-
TMpumep apuTMUM C NIPEAIKTONMHYECKIM HHTEPBAIOM OT 404 o 808 (B cpenHem 525) Mcek. puo()uqec;(y;g COHIIUBOCMb.
Bcero: 4262 (183 B uac). [uem: 2690 (158 B uac). Housto: 1572 (250 B yac). Cunxonsy ompuyaem, 0OHAKO
Puc. 4. Ilpumep apummuu u3 3aKn104eHus X0aAmMePOECKO20 MOHUMOPUPOBAHUA ommeyaem eOUHUYHBIL INUZ00
INEKMPOKaApoOU0ZpamMmsl RPOGAHoa. 2071080KPYIHCEHUS, conposo-
Tabnuua 1.
Pe3ynvmamul cekeenuposanusa 2eHoma npodanoa
Ten AccorrpoBaHHOe 3a00IeBaHIE M3menenne THK (HG38) 3UTOTHOCTH Yacrora
(Homep penornna OMIM) (n3meHeHune Oeka) (TUTT HacTIeMOBaHMS)
PKP2 AKIDXK, tun 9 12:2.32896507A>C T'erepozurora 0
(609040) ENST00000070846.10: ¢.223+2T>G (IOMUHAHTHBIHN )
15:2.67165336 67165337dup
SMAD3 Cunnpom Jloiica-Iutua, tTun 3 ENST00000327367.9: T'erepozurora 0
(613795) c.484 485dup ENSP00000332973.4: (TOMHHAHTHBIH)
p-Asnl63LysfsTer24

HpI/IMe‘{aHI/IeZ 34€Ch U JaJICC AKIDX - APUTMOT'CHHAsA KapAXMOMHOIIAaTUA ITPABOTO KCITYJO0UKa
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2HCOABULE2OCS BBIPAIICEHHOU OpaduKapouell u apmepuaio-
Hou eunomonuei. Ilonyyaem mepanuuio nponagenonom,
AMeHON0N0M, NePUHOONPUTIOM U CRUPOHONIAKIMOHOM C KOp-
pekyuetl 003 no 6ecy u OaHHbIM 00CIe008aAHUSL.

Toxasamenu maccot mena u pocma oonee 97 nepyen-
must (macca - 80,6 ke, pocm - 177 cm, unoekc maccol meina -
25,73 ke/m?). Dusuueckoe pazeumue 6biCoKoe, OUC2APMO-
HuuHoe 3a cuem uzovimra maccol. Obpawanu Ha ceds 6Hu-
Manue HapyuieHue OCauKu no CKOMUOMUYECKOMY MUny u
HeboNbULAsL 6OPOHKOOOPA3HAsL depopmayusi 2pyOHOU Kiem-
Ku. Taxoice ommeuanucey credyiowue KIUHUYeCKue npusHa-
Ku: 8blcoKoe HéDO, HapyuleHue npukyca - Ovlia nposedena
OpMOOOHMUYECKAsl KOPPEKYUs, 2UNEPPACMANCUMOCTb U
MPAMOPHOCMb KOJICU, BbIPAICEHHAS 8ANb2YCHASL Oeqdhop-
Mayusi KONEeHHbIX CYCMABO8, NIOCKO-8ANbEYCHASL YCMAHOG-
Ka cmon u 2unepmoduibHocms cycmasos - 9/9 6annog no
betimony (puc. 3). Ha momenm ocmompa, ocmeoapmpum,
CROHOUNIONUCME3, CHOHOUNE3 U Opyaue NAMONOSUU KOCH-
HOU mKanu He ommeyanucs. Habnooanuce: eenamome-
2anusi, SUNEPUHCYIUHUSM, d MAKJCe MAnble AHOMAIUU
paseumus, maxkue Kax mpesyoey, caHOaie8uOHas weib u
VMEPEeHHas KIUHOOAKMULUS NAMbIX NAbYe8 KUCME.

Io oannvim KT umerom mecmo 3amednenue ampuo-
BEHMPUKVIIAPHOU NPOBOOUMOCIU, HAPYULEHUE BHYMPUICE-
JIYOOUKOBO20 NPOBEOEHUsl, HAPYULeHUe NPOYeccos8 penois-
pusayuu 6 sude cenadicennvlx 3voy06 T ¢ cmandapmuvix u
yeunennvix omeedenusix. Hebonvuwoe yonunenue unmepea-
aa QT (& knuno nonoxcoenuu QTc =
438 mc, 6 opmocmasze QTc =

o pesynomamam sxoxapouo-
epaghuu: coxpansemcs nponanc mu-

CASE REPORTS

Hbl, YOI EHbl, OMMeddemcst NPoIanc nepeoneti CmeopKu
6 nonocmo JII1 na 8-10 mm. Taxoice onpedensemces cmewye-
HUe Kpenienus 3a0Hell CMeopKu MUMpAibHO20 KIanaua 6
nonocme JIII na 13 mm, co «ckpyuusanuem» 6a3anbHO20
cezmMenma Ha 7 MM U SUNEPKUHE30M, MUMPALbHAs pecyp-
eumayust 32 mn, gppaxyus peeypeumayuu 26%. Ilepeonsis
cmenka TDK momwyunoti 0o 3-4mm. B npumounoti vacmu
IDK ommeuaemcs yuacmok «8blOyxanus» cmenKu ¢ npu-
3Haxkamu auckunesuy. Ommeyaemcesi 2uno- u OUCKUHe3 no
3a0He-bokogomy ceemenmy JUK ¢ nosvlienuem mpabexy-
JISAPHOCMU HA YPOBHE CPeOHell mpemu, a Mmaxice yeenu-
YeHue BHeKIemouHo20 obvema muokapoa JK no 3aomne-
60Ko8OMY, 3a0HeMY, 3a0He- U NepeoHe-nepPecopPoOOUHbIM
ceemenmam JDK na cpeonem yposme. B omcpouennvie
hazvl KOHMPACMUPOBAHUL OMMEYAEMCSl HAKONTIEHUE KOH-
mpacmnozo eeujecmea no mpabexyisiprou wacmu JDK no
3a0He-bokoeomy ceemenmy JDK na ypoene cpeoneti mpe-
mu no muny @uéposnacmosa. Taxoce ommeuaemcsi cyo-
INUKAPOUATLHOE HAKONILEHUe KOHMPACIHO20 Geuecmsd
no 3a0He-60K060MY U 3a0Hemy ceemenmam JIK na 6azano-
HOM YPOBHe - U3MeHeHUs. He uiemMuyeckozo 2enesd. Obvem
@ubposno-usmenernnoz2o muokapoa JDK oxono 3-4%.

YV npobanoa umeemcsi xponuueckas cepoeunas He-
docmamounocmo Il gynkyuonanvrozo xknacca no NYHA
(00bluiKa npu Haepyske, NU300bl 20108OKpYdICcenus). B
CBA3U ¢ HATUYUEM y npobanoa cpopmuposasuiecocs 8 pam-
HeM 803pacme KOMNJIEKCHO20 KapOuogheHomund, 8 cogo-

Tabnuua 2.

475 mc). Knunuueckue nposenenusn, naoniwoaemvie y npoOAHoOa, u ux ceéasb ¢
cunopomom JI/I mun 3 u AKIDK

mpanshozo Kianawa c yMepeHHoU T e —— CJI, | AKIDK, Jipyroe
MUMPATLHOU  HEOOCMAMOYHOCMbIO, I 3 THI 9
JezKkas MpuKyCRUOAIbHAsL HEOOCMa- WKemy0IKOBEIE SKCTPACHCTONBI j + _
MOYHOCMb, Jle2Kas NYIbMOHANbHAS ey ouKoBas TaxuKapATA i n i
HeOOCMamouHoOCyb,  He3HAYUMENb-
nas ounamayus JDK. [mobanrvnas Yimsenne uatepsaia QT . + -
cucmonuyeckas ynkyus JDK nesna- | Pacumpenue komriekca QRS - + -
HUMENLHO — CHUVICERA, omMedaemcs | Ageppusmaruueckoe BeiOyxanue ITICIDK - + -
Hapywenue 10KAIbHOU COKPAMUMO- TS —— N i i
cmu muoxapoa JDK (eunoxunes ne-
peonecenmanvoii obnacmu). Obp- | CKOTHO3 + -
em JIII no eepxneil epanuye nopmol. | BopoHKOOOpa3Has aedopMaruist rpyaHOHN KICTKH + - -
Pasmepuvl npasvix kamep 6 npedenax Tunaratms JITT u JDK + - -
HOPMPL NP SMOM UMECTCA  Anee- Hapymenwne noxansHoi# cokparumoct JIK - + -
pusmamuuecrkoe 6vlOyxanue nepeo- -
Hell cmenku npagozo dcenydouxa ¢ | BPICOKOE HEOO + . .
npoexyuu cpedueti mpemu ¢ ucmon- | Hapymenne npukyca + - -
ueHUeM MUOKapoa 00 2 M. ['MneppacTsKMMOCTb KOXKH + - -
fpu XM 3apecucmpuposaro Banbrycnas nedopmarius KOJICHHBIX CyCTaBOB + - -
3ameonenue GHYmpuICenyO04K08020
nposedenus, a maxice nOMUMOP- BasbrycHas ycTaHOBKa CTOIT + - -
nas JKOC - oounounas (6cezo 4262), | I'nnpeMoOUIbHOCTb CyCTaBOB + - -
napuas (sceco 83), 2 snuzoda neyc- | [emaromeravs i, - +
MOU4UBOU NONUMOPPHOU Maxuxap-
outt 3 3 ORS ¢ YCC 100-117 yo 6 | ICPHHCYTHHHSM - i
Mmun. Onpedenen CMEuwanHslll yup- Masibie anomastii passuTHs ™ i} - +

KAOHBIL MUN APUMMUU.

Ilo pezynomamam maznummo-
Pe30HancHOU momozpaghuu: cmeop-
KU MUMPATLHO20 KAANAHA YNIOmHe-

IIpumeuanue: CJI] - cunapom Jlouca-/{utua; IICITK - nepenusisi cteHka npaso-
IO JKEJIYJ0uKa; * - a0pTaJIbHOr0, MUTPAJIBHOTO M JIETOYHOTO KJIAIIAHOB C aCCOLH-
nupoBaHHoO peryprutauueii; JIII - neBoe npencepaue; JOK - neBblil sxenynouex;
& - caHmaneBuAHAS 1IETb, TPE3YOCL, KIMHOAAKTHIINS MSITHIX MAJbLECB KUCTCH.
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KIIMHUYECKUWE HABJIIOAEHU A

KVIHOCIU € BHEKAPOUATbHBIMU NPOSGLEHUAMU, NPOBEOEHO
CEKBEHUPOBAHUE 2EHOMA 8 KAYECMEE UCCIe008AHUsL NEPEOL
nunuu. Obuapysicenvl 06a panee He ONUCAHHBIX 8 TUMepPa-
mype 2eHemuiecKux 6apuUaHma 6 08yX pasUYHbIX 2eHAX -
PKP2 u SMAD3 - oba 6 eemepo3ucomHom COCMOSHUU
(mabn. 1).

Bapuanm ¢ cene PKP2 pacnonoocen ¢ 1-m uz 13
unmponos eena (mpanckpunm ENST00000070846.10) u
NPUBOOUM K pazpyuleHuio OOHOPHO20 Calima Cniaucuned -
¢.223+2T7>G. Ilamozcennvie eapuanmoi 6 cene PKP2 npu-
600sim k pazeumuro AKIDK, mun 9. Bapuanm ne écmpe-
yaemcst 6 6aze OaGHHLIX NONYIAYUOHHBIX yacmom gnomAD
v3 .1.1, ¢ 6onvbuwioll 6epoSIMHOCMbIO NPUBOOUM K HApYUie-
HUIO CHAQUCUH2A CO2NACHO NPEOCKA3AHUIM KOMNbIOmeEp-
Hoix aneopummos (SpliceAl, ada, rf) u nomepe gynxkyuu
coomeemcemeyloweli Konuu eena. Bapuanm Ovin knaccu-
Guyuposan Kax 6epoIMHO NAMO2EHHBIL CONACHO KpUume-
pusim Amepurarnckozo Konnedoca Meouyurncroii I'enemuxu
u Ienomuxu (American College of Medical Genetics and
Genomics, ACMG) [17]. Kpumepusimu, ceudemenbcmeo-
BABWUMU 6 TNONB3Y NAMOLEHHOCU OAHHO20 BAPUAHMA,
ovliu: PVSI (sapuanm, npusooswuii k nomepe ¢hynkyuu
6 eene, e0e nomepst PyHKYuU - ONUCAHHBLIL MEXAHUIM BO3-
HukHogeHus 3abonesanus), PM2 (sapuanm ne scmpeuaem-
€51 8 NONYISAYUOHHOU 8bLOOPKE).

Bapuanm 6 eene SMAD3 - pacnonooicen 6 3-m u3
9 oxsonoe eena (mpanckpunm ENSP00000332973.4) u
saensiemest OynauKayuel 08yx Hykieomuoog c.484 485,
npusooaujeli K cosucy pamKu CYUMbIBAHUsL U 00pA306a-
HUIO KOOOHA NPeNCOeBPEMEHHOU MEePMUHAYUU CUHMe3A
berka (p.Asnl63LysfsTer24). I[lamocennvie eapuanmol
6 eene SMAD3 npusoosm x paseumuio CJI/[3. Bapuanm
He ecmpedaemcst 6 basze OAHHbIX NONYIAYUOHHBIX YACTHOM
gnomAD v3.1.1, ¢ bonbwioil 6eposIMHOCHbIO NPUBOOUM K
nomepe Qyuxyuu coomeemcmsyiowell konuu 2ena. Bapu-
anm 6wl K1accuuyuposan Kaxk 6eposimHo namo2eHHull
coenacrno kpumepusim ACMG [17]. Kpumepusmu, ceude-
MenbCMEOBABUMU 6 NOTB3Y NAMOSEHHOCMU OAHHO20 Bd-
puanma, oviiu: PVSI (sapuanm, npusodsiwyuii k nomepe
Qdyukyuu 6 eene, 20e nomepsi QYHKYUU - ONUCAHHBIUL Me-
Xanuzm 603HUKHO8eHus 3aboneeanus), PM2 (sapuanm ne
6cmpeuaemcst 8 NONYIAYUOHHOU 8b1O0PKe).

s ymounenuss namozenHocmu 8apuanmos oviia
npogedena nposepKa ux Cmamyca Hacie008aHus NPU No-
MOWU AHANU3A cespecayull BAPUAHTNOE 8 CeMbe NPOOAHOA
MEMOOOM NPAMO20 ABMOMAMUYECKO20 CEKBEHUPOBAHUS
no Coneepy. Buinio ycmanogieno, umo oba eapuanma
obLIU yHACIE008aHbl Om omya npobanoa (HedocmyneH
OISl KIUHUYECK020 00C1e006aHust), KOMOPbIL €O Cl08
mMamepu npobanda ¢ Mo100020 803PACA UMeL HeYmou-
HeHHble NAMOoNo2UU  CepOeUHO-COCYOUCMOU  CUCHEMb.
Taxoice co cnoe mamepu uzeecmuo, ymo 06a pooumens
omya npobanda umenu 3a001e6aHUsl cepOeyHO-COCYOUC-
MO cucmembl, KOMOopble NOCAYHCUNU NPULUHOU CMepmU
6 sozpacme 00 55 nem.

OBCYXJIEHHUE MMOJYYEHHBIX
PE3YJIBTATOB

VY npobaHja ¢ IpU3HAKAMH TTOPAKEHUEM CEPICIHO-
COCY/IUCTON CHCTEMBI OOHAPY’KEHBI JIBAa PaHEee HE ONMCAH-
HBIX B JIUTEpaType BEPOSTHO MAaTOr€HHBIX BapHaHTa B Te-
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TEPO3UTOTHOM COCTOSIHUU - OIMH B reHe PKP2 u oiuH B
rene SMAD3.

Bapuant B rene SMAD3 mpencraensier coOoi
JNYTUTHKAIUIO B 3 9K30HE JBYX HYKJIEOTUI0B c.484 485,
KOTOpast MPUBOJUT K CABHUTY PAMKH CUHUTBIBAHHSI M 00pa-
30BaHUIO KOJIOHA MPEKIEBPEMEHHON TepMUHAIIUU TPaHC-
msmun (p.Asnl63LysfsTer24). B Tex cmywasx, koraa
TeHEeTUYEeCKHEe BapUaHTHI, PACIOJI0KEHHbIE HE B MOCIE-
HeM (MJIM B HEKOTOPBIX CIyd4asiX HE B IIPEIIOCIIEeIHEM)
9K30HE, MPUBOJAT K CUHTE3y KOJOHA MPEkKAECBPEMEHHOM
TepmuHanun TpaHcasauuu, MPHK, skcmpeccupyemas ¢
TaKOTO ajuless, MOJBEePraeTcs HOHCEHC ONMOCPE0BaHHO-
My pacnaay - MeXaHU3My «KOHTpoisi kadecTBa» MPHK.
KonoHb! paHHel TepMHHALIMK PAcIO3HAIOTCA B Mpoliecce
nepBoi Tpancmsanuu MPHK n 3amyckaroT HykjeoquTH-
yeckue nmyTtu pacnaga MPHK [18]. Tlockonbky BapuaHT
B rene SMAD3 y npobaHa pacrloNokeH B 3 K30HE U3
9, MPHK-npoaykT, skcnpeccupyemslii ¢ 3TOro ajiens, ¢
BBICOKOH BEpOSITHOCTBIO Oy/IeT MO/BEprarbcsi HOHCEHC-
OTIOCPEI0BAaHHOMY pacramy.

Bapuant B rene PKP2, pacnonoxeHHbI B | uH-
TPOHE, MPUBOJAUT pa3pyLICHUIO JOHOPHOIO CaiiTa crjian-
cuHra c.223+2T>@G, 4To ¢ BBICOKOH BEpOSITHOCTBIO MPH-
BOJIUT K CJBUTY PaMKH CYMTHIBAHHS W 00pPa30BaHUIO
KOJIOHA MPEXIEBPEMEHHON TEpPMHUHAIMU TPAHCIALHNU
BcleACcTBUE HapylleHus crutaiicuara MPHK ¢ Takum Ba-
PUAHTOM TaKXe C BBICOKOH BEpOSITHOCTBIO OyHeT MOj-
BeprarbCcsi HOHCEHC-OTOCPEJOBAaHHOMY pacnafny. Bapu-
AHTBI, IPUBOJAIINE K BOSHUKHOBEHHUIO KOJOHA paHHEH
TepMUHAIUHU, TaKHe KaK HEKOTOPbIE BAPUAHTHI, TPUBOISA-
e K CABUTY PAMKHU CUMUTHIBAHUS, HOHCEHC-BAaPUAHTHI
1 HEKOTOpble BapHaHThI, MPUBOAAIINE K HapYyIICHUIO
criaiicuHra, cymmapHo coctasisitoT 70-90% Bcex Ba-
pHAHTOB, accoluupoBaHHbIX ¢ pazBuTHueM AKIDK [19].
ITopaxenue JIK Bctpeuaerca y 18% ¢ AKIDK Ttuna 9,
pexe, yem npu apyrux tunax AKIDK [7]. Onnaxo nopa-
sxenne muokapaa JIOK B Buzae ero runeprpodun BcTpe-
yaeTcs y uvactu mamueHto ¢ CJII3 [20]. BeposTHo,
MMEHHO COYeTaHHe y mpoOaH/a AByX 3a00JeBaHMHi MpH-
Beno k tomy, uto AKIDK mManudectuposana ¢ akTus-
HbIM BoBieueHueM JDK.

CornacHo IlagyaHCKMM JUAarHOCTUYECKUM KpHU-
tepussm 2020 roja, MOJMY4YEHO JBa OONBLIMX KPHTEPHUs
AKIDK: HeycToluMBas JKeNyJO4YKOBas TaxHUKapIus
¢ Mopdoorueil OnoKaabl JIEBOW HOXKHM Tydka [mca;
gactast XKOC (puc. 4). [lomumo 3TOTO, MMEETCS OIMH
HETIONIHBIA OonbIioi Kputepuid - anespusma DK Ge3
quacronanyeckoi aucdynkunu u aunaraun [DK. Mme-
I0TCS TaKXke JBa MalbIX KPUTEpUs: MPOJOIKUTEIBHOCTD
koHeuHoW akTuBaruu QRS >55 (60 mc). Ha ocHoBanun
MOJIEKYJISIPHO-T€HETHUECKOTO NCCIIEIOBaHNs U HH(OpMa-
UK O HAJIMYKMH Y OTIa peOCHKa MaToJIOTHH Cepalia uMe-
ercs Beicokas BeposaTHOCTh AKIDK y otia nesouxu.

[TomuMo 3TOTO, UMEETCS J1Ba OOJIBIINX KPUTEPHSI Jie-
BOYKEITyZIOUKOBOTO BapHaHTa apUTMOTEHHON KapIHOMMO-
MaTUH - WNIaTanyst ¥ cHkeHne (pakuun Beiopoca JIK B
aHaMHe3e, ¢ yJIydlleHHeM Ha (hOHe KapAHONPOTEKTHBHON
Teparuy; HaKOIUIEHHE KOHTPACTHOTO BEIIeCTBa 1o Tpade-
kysipHoi wactu JDK mo 3amne-6okoBomy cermenty JIK
Ha ypOBHE Cpe/iHeH TpeTH 1o Tuiy Gpudposnacrosa, a Tak-
JKE TPU MaJIbIX: WHBEpCHs 3yO1oB T B JIEBBIX TPYAHBIX OT-
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BezieHUsAX panee Ha DK B monoxeHuu jexa (B HaCTOsIIICE
BpeMsi Ha (hOHE TPOBOANMOM TEpaIMU B TTOJIOKEHHUH JISKa
HE perucTpupyeTcs), nHBepcus 3youa T B JIEBBIX IPYIHBIX
OTBEICHUSIX CTOS M mocie Harpysku, dactas JXKOC, He-
yCTOHYMBAsI KEITyAOUKOBas TaxUKapaus ¢ Mopgoioruei
Or10Ka bl TpaBoi HOXKKM Imy4ka ['uca. Takum oOpazom, u-
arHoctupoBana AKITK ¢ OuBeHTpUKYISIPHBIM OPaKEHH-
em [21]. Vanunenue untepBana QT, npucyrcrpyromee y
npoban/a, He BXOAUT B KiMHU4eckue kpurepun AKIDK,
HO Hepeako accouuupyercst ¢ AKIDK u moxer ObITh 00-
YCIIOBJICHO CTPYKTYPHBIMH aHOMaIUsIMU MUOKapaa [22].

CroutorMeTuTh, uTo Kak juist AKTIK, rak u nis CJIJ13
Oosnee xapakTepHa MaHU(ECTaIHs BO B3POCIOM BO3pPacTe -
nociae 30 sier. Y Hamiero npoOaHza NepBbie TMPOSBICHUS
3abosieBaHus cep/ua OblI 00HAPYKEHBI, TI0-BUANMOMY, C
Bo3pacTta 5 net. CrneyeT OTMETUTh HAlTMUMe KITMHIUUECKUX
MIPOSIBJICHUH, HEXapaKTepHbIX HU A cunapoMma JIJ[3, Hu
st AKTDK (tabm. 2). Mbl nosnaraem, 4To B OCHOBE CTOJIb
pannero u arunuuHoro neorora AKITK y npobanna c BbI-
COKOM BEpOSATHOCTBIO JICKUT MOJICKYJIIPHAsL CBSI3b MEXTY
nponykramu renoB SMAD3 u PKP?2.

B monp3y 3TOro CBUAETENHCTBYET OMNMCAHUE HE-
CKOJIBKUX citydaeB pasButusi penoruna AKIDK tuma 1,
CBSI3aHHOTO C MaTOT€HHBIMM BapuaHTamu B rene 7GFB3,
MIPUBOASIIMME K THIIEpIKcrpeccuu rena jguranga TGF-
CUTHAJIBHOTO MYTH U MOCIEAYIOMEeH NU3PETyNsIlnuu CUT-
HaJIM3AIMH, YTO NPEANONIOKHUTEILHO BbI3BIBACT AUCHYHK-
LIUIO JIECMOCOM, B COCTaB KOTOPBIX BXOJAUT IUIAKO(HII-
nun-2 [10, 23]. To ecTh HapylleHHE CUTHATU3ALUU I10
TGF-B curnanpHOMY IyTH y MAIMEHTA C YK€ CYNIECTBYIO-
LIMMHU CTPYKTYPHBIMH aHOMAaJIMSIMU JE€CMOCOMHBIX OejI-
KOB MOXKET CIIOCOOCTBOBATh yCYryOJIEHHUIO JIECMOCOMHOM
JUCHYHKIMH B MHOKApJIe ¥ YCKOPEHHIO MOPAXKEHUsI TKa-
HU cepaua. TakuM oOpa3oM, yBEIMYECHUE CUTHAIM3ALMH
no TGF-B curHambHOM IyTH, BO3HMKAIOIIEE B PE3YJib-
tare aucyHKIMU OmHOTO ayens reHa SMAD3 rtakke

CASE REPORTS

JIOTIOJTHUTEIBHO OKa3bIBAeT OTPULATEIbHOE BIMSHUE Ha
¢byHKIMOHMpOBaHKE aecMocoM. [TomMuMo 3TOTO, HU3KMI
YPOBEHb SKCIPECCUH TUIAKOQHINHA-2 MTPUBOANUT K MOBBI-
IICHUIO dKcnpeccuu TeHa TGFBI, KomupyroIuero 0eaok
TGF-B1 - ogun u3 nurannoB TGF-B curnampHOro myTn
[24]. To ectb, nuchyHKkuUsA oxHOTO ayuteis rena PKP2 no-
MOJTHUTEJIBHO HapyliaeT curraiau3anuto no B TGF-f cur-
HaJbHOM IyTH.

3AKJTIOYEHHUE

CexkBeHHpOBaHHE TEHOMa BBIABWIO Y TMpoOaHIa
C KOMIUIEKCHBIM (DEHOTUIIOM, BKJIIOUAIOMIMM (heHOTHIT
AKIDK u ¢penorunn CJI/I3, mBa paHee HE OMMCAHHBIX B
JUTEpaType BEPOSITHO NMATOr€HHBIX BapHaHTa B TETEPO3H-
TOTHOM COCTOSIHMM - OlUH B reHe PKP2 u apyroil B reHe
SMAD3, accommupytommecs ¢ cuaapomamu AKIDK u
CJIJA3, coorBeTcTBeHHO. [IOCKONBKY MPOAYKTHI STHX Te-
HOB OOBETMHEHBI B OTHOM U TOM K€ MOJICKYJISIPHOM ITyTH,
coyeTaHue BapuaHTOB B reHax SMAD3 u PKP2 BeposTHO
MOKET TIPUBOJUTH K YCHJICHUIO MAaTOJIOTHYECKOTO 3 deK-
Ta JIpyT IpyTa, U TaKUM 00pa3oM - K (OPMHPOBAHUIO 0O-
Jee TshKeNoro (eHOTHIIA U Ooliee paHHeH MaHU(eCTalnH,
YeM OKHIAIOCHh ObI B M30JIMPOBAHHBIX CITydastX HOCHTEIb-
CTBa TeX )K€ TeHETUYECKNX BapHAHTOB. Takxke 3aciyKnBa-
€T BHUMaHUSI BO3HUKHOBEHHNE KIMHUYECKUX ITPOSBICHUM,
HE XapaKTEePHBIX IS KaXKA0TO W3 JaHHBIX 3a00J1€BaHNH B
otaensHOCTH. [Ipodan HyXaeTcsi B HAONIOCHUN B 9KC-
MIEPTHOM MEANIIMHCKOM IIEHTpE 110 CHCTEME MOHUTOPHHTA
C Yy4acTHEeM CHENHAUCTOB - JETCKUX KapAWOJOTOB U Te-
HETHKOB.

Baarogapnoctu

Konnextus aBTOpoB BeIpaXkaeT OiarofapHoOCTh Ora-
TOTBOPHUTENILHOMY (DOHAY MEIMKO-COLMAIbHBIX TEHETH-
YECKHMX IPOEKTOB NOMOIIH «[ €HOM >XN3HI» ¥ MEANKO-Te-
Hetmueckoit maboparopun EVOGEN 3a BO3MOXXHOCTB
MIPOBEACHUSI MPOOAHIy CEKBEHHMPOBAHMS TEHOMA.
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We present a severe disease progression observed in a 13-year-old patient diagnosed with Marfan syndrome and
associated cardiac rhythm disorders, including polymorphic ventricular premature contractions and persistent ventricular
tachycardia resistant to a wide range of antiarrhythmic medications. We conducted an analysis of contemporary perspec-
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Cunnpom Mapdana - pejkoe HAcIEACTBEHHOE ay-  CTH cUHJApoMa MapdaHa 1o pasHbIM JaHHBIM COCTaBIISIET
TOCOMHO-JIOMHHAHTHOe 3abojeBaHue coequHuTeabHOM  1:5000-20000 uenosek [2, 3]. MoekynsipHO-TeHETHYE-
TKaH{, TPHUBOJSILNEE IMPEUMYIIECTBEHHO K aHOMaJHMsIM  CKOMl OCHOBOW 3a0oJyieBaHUs SIBJSIFOTCS MyTalUMM B TEHE
CEpIIEYHO-COCYANCTON U OMOPHO-ABUraTeNIbHOM cucteM, FBNI, xotopsie BoisiBisitoTcs B 70-93% ciyuaeB [4]. be-
K IopakeHHIo oprana 3penwus [1]. Hactora BctpeuaemMo-  JOK (UOPWILIMH-1 SIBISICTCS OCHOBHBIM CTPYKTYPHBIM
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KOMIIOHEHTOM MUKpO(QHOpWILL, B HOpME obecrieunBast co-
KpaTUMOCTb 1 AJIaCTUYHOCTh COSIMHNTENbHOM TKaHH. [To
MIPUYMHE HAPYLICHUS CTPYKTYPBI JaHHOTO OejKa y JIIoei
¢ cuHApoMOoM Mapana coeiMHUTENbHAs TKaHb CTAHOBUT-
cs1 DoJiee pacTsHKUMOM U MEHEe MPOYHOI [5].

Ha cerogusiniHuii JIeHb CYMTAETCS, YTO MATOJOTHUS
CEep/ICUHO-COCYAMCTON CHUCTEMBI SIBIISIETCS OCHOBHBIM
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OMpeACISIONMM (DAaKTOPOM MPOJOIKUTEILHOCTH JKH3HU
MAIMEeHTOB ¢ cuHApoMoM Mapdana [6]. HaubGonee uya-
CTBIMHU HapyIIEHUSIMU CO CTOPOHBI CEPACUHO-COCYTUCTOM
CUCTEMBI SIBIISIIOTCS PACIIMPEHUE BOCXOASIIETro OTAea
AOPTBHI, MPOJANC MUTPAJILHOTO KJIaNaHa U AUJIaTalus Jie-
rounoit aprepuu [7]. Ecnm pacumupenue Bocxopsien
4acTU A0pPThl JAOCTOBEPHO CBA3aHO C PA3BUTHEM TaKUX
JKU3HEYTPOXKAIOIINX COCTOSHUM, KaK PacclIOeHHe U pas-
PBIB CTEHKH a0PThI, TO BKJIAJ] )KEJTYTIOYKOBBIX HapyIICHHN
purma cepaua (JKHPC) B nporuo3 00IbHBIX ¢ CHHIAPOMOM
Mapdana B HacTosiiiee BpeMsi He /10 KoHIa u3y4eH. Tak, B
nccnenosann Anji T. Yetman u xosuier ObIJIO MOKa3aHo,
YTO CMEpPTh BCJEJICTBHE APUTMOTCHHBIX COOBITHH HMela
MecTo B 4% cnyuaes, a Hannuue XKHPC accorumnpoano
C HeONaronpusATHBIM TIPOrHO30M s nanueHTos [8]. Ox-
HaKO IO JIAHHBIM JIPYTHX paboT HEYCTOHUYMBas JKEeJTynod-
koBasi Taxukapaust (JKT) He siBisieTCS OIHO3HAYHBIM TIpe-
JIMKTOpOM BHe3amHoi cepaeunoit emeptu (BCC) [9, 10].

Cunraercsi oOIIENPUHSATHIM, YTO INpEApacIoiarao-
M ¢pakropom k passutaio JKHPC y GONbHBIX C CHH-
npoMoM MapdaHa SBISIOTCSI ONEpaTHBHBIE BMEIIATEIb-
CTBa Ha cepjle, reMoJuHaMuueckas Neperpyska JeBOro
xemynouka (JOK) [11, 12]. YBenuuenue pas-
Mmepa JDK u nossimenue ypoBHss NT-proBNP
JIOCTOBEPHO KOPPENUPYET C BEPOSTHOCTHIO
paszsutus JKHPC [8-10, 13]. Oxgnaxo, Hapsay
C TIpU3HAHMEM CEpPACYHOM HEeTO0CTaTOYHOCTH
kak npuuunbl passutua JKHPC, nakaruBa-
ercst BcE€ Oolbllle TaHHBIX, CBUETEILCTBYIO-
MAX O BO3MO)KHOM IIEPBHYHOM MOPaKEHHU
MHOKap/ia y OOJNBHBIX ¢ CHHAPOMOM Mapdana
(crienin¢uueckast KapIUOMHOINATUSL y TaIH-
EHTOB C cuHIpoMoM Mapdana u Mapdano-
WJIHOW BHELIHOCTBIO, KOTOpas 00ycJIOBIICHA
peMONIeIMPOBaHUEM MMOKapAa BCIIEACTBUE
musperyisiiun TGF-B 1 remonnHamMuyecKoit
Harpy3kH, BO3ACHCTBYIOIIEH Ha CTPYKTYypHO
HETIOJIHOLIEHHYI0  COCIMHUTEIbHYI0 TKaHb),
CIOCOOCTBYIOIIEM pa3BUTHIO aputmuii [11, 12,
14, 15]. Hanpumep, mo pe3yibTaraMm HcCCIe-
noBanust A.C.Pynoit u ap., BKItodarouero 23
NanuenTa ¢ CHHApoMoM MapdaHa, 1o 1aHHbIM
axokapauorpaduu (OxoKI') ormeueHsl mnpu-
3HAKW Pa3BUTHUSI KAPIUOMUOIIATHUH: CHIKCHUE
CHCTOJNIMYECKON (YHKIMU JKETYyJOUKOB Cep-
‘ 11a, yBEJIUYEHHE BPEMEHHU H30BOIIOMUYECKO-
‘ To pacciaOieHusl, pa3BUTHE JUACTOINYECKOM
muchynkuen JDK [16].

Bri6op o0bema U Buja Tepanuu y 00ib-
HBIX C cHHApoMOM MapdaHa mpu HaauM4uu
JKXHPC B Hacrosiee Bpems sIBISETCS 3a-
TpyaHUTENbHOM 3amadeid. [lo maHHBIM psna
HCCIICIOBAaHUN MEJUKAaMEHTO3HAasi aHTUApUT-
muueckas Tepanust (AAT) MoxeT ObITH He-
3¢ PEKTUBHOM, M HEOOXOAMMO PACCMOTPEHUE
BOIIPOCA O I1€1eCO00Pa3HOCTH MMIUIAHTAIN
KapanoBeprepa-aeGuopuIsITOpa ¢ LEeNbIo Ipe-
JIOTBPAILICHUSI PA3BUTHSI JKU3HEYTPOXKAIOLINX
apuTMOreHHBIX coObiTuii [11]. Tlpencrarien-
HBI KIMHUYECKUH Ccllydail JeMOHCTPHUPYET
pasButue Tsxensix JKHPC B nerckoMm Bospac-
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Te y 60nbHO# ¢ cuHapoMoM Mapdana, 6e3 mpe/iecTBy -
[IUX KapAHOXUPYPIHUYECKUX BMEIIATEIbCTB.

Onucanue KIMHUYECKOTO CJIydast

U3 anamnesa uzeecmmno, umo oegouxa om 7 bepe-
MEeHHOCMU, npomeKasuiell Ha QoHe dicene300ePuyumHou
anemuu 1e2Koti Cmeneru, umend Mecmo yepo3da npepuled-
Hus bepemennocmu 6 Il mpumecmpe. Poovl cpounsie, ca-
Mocmosmenvhble, Nepuod a0anmayuy npomexan 61azo-
npusmuo. Hacneocmeennulii anammes omszouien, omey
noeub om paspuvlea anespuzmvl aopmul 6 eozpacme 24
em, pempocneKmueHo Obll YCMAaHO8IeH OUACHO3 «CUH-
opom Mapganay. Meduyurckas pooociosHas npedcmas-
nena Ha puc. 1.

Ilpu ocmompe neouampom 6 6ospacme 3-x nem y
pebeHKa bl BLICIYUAH CUCTONUYECKULL WYM HA 8EPX)Ul-
Ke cepoya, 6 Ces3U C YeM PeKOMEeHO0BAHA KOHCYIbmayus
kapouonoea. Ipu nposedenuu IxoKI svisieienvl npusna-
KU MUKCOMAMO3HOU 0e2eHepayuy CmeopoK MUmMpaibHO20
KIanauma, pacuupenue aopmol Ha ypogHe cunycos Bainb-
canwvevl 00 3 cm. bviia nasnauena mepanusi 6UCOnponO-
aom 0,1 me/xe/cym.

B sospacme 5 nem, xoeda nossunuce dicanobvl Ha
Hapywenue 3peHusl, 8 CeA3U C Haauyuem GeHomunuyeckux
ocobennocmetl, OMALOUJEHHbIM CEeMEUHbIM AHAMHE30M,
pebenok npoxooun obcredosanue 6 YCao8usx CmayuoHd-
pa, 20e OblLl ycmanosien ouazho3 «cunopom Mapgarnay.
Ilo oannvim OxoKI" ommeuanuce noepanuunvle pazmepvl
JACENYOOUKO8 cepoyd, yMepeHHas: HedOCMAmoYHOCHb MU-
MPATLHOZO KAANAHA, PACULUPEHUe KOPHS U 60CX00suyell
yacmu aopmul. Hasunauena xomniexcnas mepanusi me-
monpononom, cnuporonakmonom, uneubumopamu PAAC.
Ilpu Junamuueckom 0OC1e008aAHUU 8 MHOSONPODUILHOM
cmayuonape 8blsiGNIeHbl HAPYUEHUsL CO CIMOPOHbL ONOPHO-
dgueamenvbHo2o annapama 8 eude CKoIUo3d, NiOCKOCHO-
nus, ynioweHus 2pyorHou kiemxu. Bpawom-ogpmanvmono-
20M OBl QUACHOCIMUPOBAH NOOBLLEUX XPYCMAIUKA.

Bnepesvie napywenue pumma cepoya 6 sude pedrou
MoHOMOPHOU  dicenydourosoll  sxcmpacucmonuu  (FK3)
3ape2ucmpuposano npu nAaHO80M 00C1e008aHUU NO OdAH-
HbIM  XOIMEPOBCKO20 MOHUMOPUPOsanus. 6 eospacme 9
Jem, u CmpemMumensHo npozpec-

CASE REPORTS

CKONbKO Jlem NOCie HAYald npuemd, Ommeddnioch ucmo-
weHue spgpexma npenapama, 6 céa3u ¢ yem NPonAQeHon
ObLI 3aMEeHeH HA JannaKoOHUMuHa uopoopomMud, KOmo-
Ppblll, 8 8010 0Yepeddb, DbLT OMMEHEH Yepe3 Noa200d Nocie
HAYana npuema 8 Ces3U ¢ 60300H0BIeHUEeM IKMONUU.

B 6o3pacme 13 nem oesouka eénepevie nocmynuia
8 Oemckoe KapOuoiocuyeckoe OmoeieHue HapyuleHul
cepoeunoeo pumma HUKU neouampuu u demcrou xu-
pypeuu. Ilpedvsienana sicanobvl Ha HapyweHnue 3peHus.,
nepuoouyecku - 60U 8 Cnune, 8 OCMAIbHOM CAMOYYG-
cmeue He cmpadano. Ilpu obvexmusnom ocmompe:
@uszuueckoe pazeumue 6vicoKoe, MeNOCI0NHCEHUE acme-
HUYeckoe ¢ 0epuyumom maccol mend OMHOCUMETbHO
pocma, Kupockonuos, nI0CKOCmonue, apaxHooakmuius,
9KMONUs 3pAuKos, acumMmempuunas oepopmayusi epyo-
HoU KaemKu, evbicokoe Hebo. [Ipu ayckynemayuu cepoya
BbICIYUWUBANCS CUCTNOUYECKULL WYM HA 8ePXYUIKe cepoya
2/6 6annos, YCC - 51 yo/mun, A/ - 95/55 mm pm.cm.
Obwuil ananus Kposu u 0owWUl AHAIU3 MoYU 6e3 0coOeH-
Hocmetl. B 6uoxumuueckom ucciedosanuu Kposu obpa-
Wano Ha cebs BHUMAHUE YMEPEHHOE NOBbIULEHUE YPOBHS
Hampuiypemuuecko2o nenmuoa 00 140 ne/mn (Hopma
<100 ne/mn), KOK-MPF 00 2,3 ne/mn (nopma oo 2,0). Ha
OKT'- cunycosas 6paouxapous, nonumopgras K3, yo-
aunenue unmepsana QIc 0o 481 mc (puc. 2). I1lo dannvim
XONMepo8CKO2O0 MOHUMOPUPOBAHUSL: CUHYCOBBIIL PUTIM,
nokazamenu cpeoneti Y4CC 6 npedenax nopmol (91/74/78
yo/mun). Heoonopoonocms npoyeccos penonspusayuu ¢
nepuoouyecku guipasicennvim 3yoyom U. 3apecucmpupo-
8aHA JHCENYOOUKOBASL IKMONUYECKASL AKMUBHOCb 8 GUOe
OOUHOYHBIX, NAPHBIX NoAUMOpPHeix KD (npednonodcu-
menvho uz JIK), Kopomxux napokcuzmos noiu- u MOHO-
mopgnou JKT ¢ HCC 0o 176 yo/mun ¢ obueii npedcmag-
JleHHOCMbIo  dcenyooukoso sxkmonuu 43,3%. Cpeonuii
xoppueuposannsiii QT unmepean 3a cymku 453 mc.

1o oannvim mpedmun-mecma na RPOMAACEHUU 8CE20
8PeMEHU UCCTe008AHULL PecUCMPUPOBALACy NOTUMOPPHAS
KD, neycmouuusas norumopgpnas KT na eoccmanosne-
Huu (puc. 3), a makace yonunenue unmepgana QTc (466 mc
/467 mc /480 mc 6 ucxooe, Ha makcumyme Hacpy3Ku U 60C-

02:03 |.BOCCTAHOB., v
CUpOBANo ¢ ygenuyenuem npeo-

CmasienHocmu 1 NIOMHOCMU
IOKMONUYECKOU — AKMUBHOCTIU.

Tax, 6 eospacme 10 nem, nped-
CMABNEHHOCMb  JHCETYO0UKOBOU
akmonuu cocmasuna 38%, npu
IMOM Pe2UCPUPOBANACH NOU-  ai
mopuas JK3, a maroice peoxue

npobesicku  neycmouuugou KT

u yonunenue ummepsaia QTc W
00 545 mc. IIposoouncs noobop
AAT ¢ nocnedosamenvhoti oyen-
Kot apgpexmusnocmu maxkux V3
npenapamog Kax Ouconponorn,
comanon, ameHonon, nponaghe-
HOH 8 603DACIHBIX 003UPOBKAX.
Haunywwuii mepanesmuueckuti

1

aVR

aVF

2

V4

V5

{?{:

IR

¢

Ay

appexm  6Gvi1  docmueHym Ha
¢one npuema nponagenona 10

Mme/ke/cym, O00HAKo, uepe3 He- HUU MpeoMun-mecmad.

Puc. 3. Heycmoituusas nonumoppnasn rncenyooukosas maxukapous npu npoeeoe-
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cmanosnenuu, coomgemcmeenno). Ilo oannvim IxoKI eu-
3Yanu3uposanocy pacuuperue ocHoeanus aopmol (3,82),
socxoosuel aopmol (2,457), cunycos Banvcanvewt (3,57),
NO30HeOUaAcmonudecKas aopmanvhas pezypeumayusi 1+
(puc. 4). Pacwupenue nonocmu JUK (koneuno-ouacmoinu-
yeckuti 0bvem 138-142 mn (N onst eéeca u pocma oo 102
MJL), UHOEKC KOHEYHO-OUACIAUYecKo2o obvema 00 86 mn/
M (N onst eeca u pocma 00 75 M/M?), Koneuno-ouacmonu-
yeckuti ouamemp 61-62 mm (Z-score 2,92)), ommeuanace
OMHOCUMENLHO HeDONLUAS MONUWUHA MUOKAPOQ HUIICHEL,
3a0Hell u O0K0BOU CMeHOK (00 4 MM), MUKPOOUSEPMUKY-
JIbl 8 OCHOBAHUU KPENnJieHust NAnUUIsIPHbIX Mbllly 3a0Hel
2PYNNbL, PACCHINHOU MUN CMPOEHUs NANUIISIPHBIX MbLUY
(MHOICECTNBO MOHKUX MBIULEYHBIX NYUKOB), NEPexoOsujux
8 NPUCMEHOUHYI0 MPaOeKyIAPHOCIb HA YPOGHE CPEOHUX
U BEPXYULEUHBIX Ce2MEeHmMO8, NOGbIUEeHUEe MPADEKVIAPHO-
cmu. Jfunamayusi puoposno2o Koivbya MUMpAIbHO2O Kld-
nana (2,947), muxcomamos u nporaduposanue cmeopox
MUmpaneHo2o kianarwa 0o 9-11 wmm, pecypeumayus yme-
pennas (puc. 5). Tpuxycnuoanvnas pezypeumayus msoice-
aas. @paxyus eviopoca JDK no Teiixonvyy 58% (na nuoic-
Hell epanuye HOpmbl), OUACMONUYecKast QYHKYUs 000ux
JHCENYOOUKOB He HAPYUIEHA.

Hasnauena wromounuposannas AAT amenononom
(0,8 me/ke/cymru) u amuodaponom 6 doze 6,8 me/xe/cym-
xu (400 me 6 cymku). Ilpu KoHmMpONLHOM XONMEPOBCKOM

Puc. 4. Ixoxapouozpamma ¢ B-pesicume: pacwmupenue
aopmbul Ha yposHe cunycoé Banvcanseot.

Puc. 5. Ixoxapouozpamma ¢ B-pescume: nponanc mu-
mpansHo2o Knanauna.
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MOHUMOPUPOBAHUY BbISIBNIEHO CHUJICEHUE IKMONUYECKOU
axmusrocmu 00 9%, HO 6 c6513U ¢ YOIUHEHUEM UHMepP8ald
QTc 00 505 mc, pacyenennvim Kax 6MopuyHble UsMeHeHUs
Ha Qone AAT, 0oza amuodapona cuuxcena 0o 3,4 me/ke/
cymku (200 me 6 cymxu). Ipu nposedenuu xonmeposckoeo
MOHUMOPUPOBAHUSL Yepe3 Non200d NOCLe HAZHAYEHUsL KOM-
ounuposannot AAT 6vina npodeMoHCmMpPUPOBaHa HU3KAL
agppexmusnocmo nposooumoni AAT, 6 ces3u ¢ uem HazHa-
uen Oema-adpeHodIOKAmMop HeceneKmUsHO20 OetiCmaus
nponparnonon 1 me/ke/cymku, Ha one npuema Komopozo 6
meuenue nory2o00d om HaA4aId mepanuu COXpansIacy yme-
PEHHAsL NONONCUMENbHASL OUHAMUKA 8 8UOe OMCYMCMBUs
neycmouiyugou KT,

FBonvnou nposedeno monexkyisipno-eenemuuieckoe uc-
cnedosaite, ObLIU UCCIe08AHbL MAp2emHble 0ONACHU K-
HU4ecKo2o0 aK3oma uenosexa. B oxzone 43 2ena FBNI eviss-
sen Hykieomuouwlil eapuanm c.5279 5284delinsTACCC ¢
2emepo3ucomMHOM COCMOSHUL, NPUBOOSIUYULL K COBUSY PAM-
ku cuumvisanus p.Y1760Lfs*133, pacyenennviii kax éepo-
SAMHO NAMO2EHHbILL.

OBCYXJIEHHUE IMMOJTYYEHHBIX
PE3YJIBTATOB

Junaramms M pacciioeHHe KOPHS aOpThl OCTAIOTCS
OCHOBHBIMU NMPUYMHAMU CMEPTH Y NMAalMEHTOB C CHHJPO-
MoM Mapdana, a cepmeunas HemoctarouHocth u BCC,
oOycnoBieHHas xu3Heyrpoxatormmmu JKHPC, paccmarpu-
BaIOTCs Kak JOMONHUTENbHBIE (akTopsl [11]. [Ipu anammse
WCCIIEIOBAHNI TOCIIETHNX JECATHICTHH OBLIO OTMEUCHO,
YTO CMEPTHOCTh, ACCOIMHPOBAHHAS C TIOPAKCHHEM aOPTEHI,
CHI)KAETCSI BCIICJICTBHE YCOBEPIICHCTBOBAHUS MOIXO/IOB K
JIMarHOCTHKE W JICUCHHIO, & 3HAYMMOCTb CEpJCUHOI HeJo-
CTaTOYHOCTH U HapYyLIEHUH pUTMa cepiia Bo3pacrtaror [12].

[Tpn oTcyTCTBUM NEpeHECEHHBIX ONEPAaTHBHBIX BME-
marenbcTBax Ha cepaue, Hannuue KHPC, xak npasuio,
accolMupyeTcs ¢ paclpeHneM kamep cepiama. Cnenma-
JUCTaM{ BBIJBHHYTHI IPEAINIOIOKEHNS O BO3MOXKHOCTH
UCTIONIB30BaHMS B KAUECTBE MPETUKTOPOB PHCKA PA3BUTHS
KHPC Takux mokasareneid, Kak yBEJIUYEHHE pa3MEpOB
JOK u noBblIEHHBI YPOBEHb MO3TOBOIO HATpUHYpETH-
geckoro nentuaa. B marepuanax D.Y.Mah u coaBr. y ma-
muenToB ¢ JKHPC orMeuen Oosiee BBICOKHI ITOKa3aTellb
KOHEYHO-ZMacTonmyeckoro pasmepa JIK (¢ ouenkoi mo
Z-score), B 83% cmydaeB compoBokparomuiics DxoKI'
MpU3HaKaMu MUTpaibHOU peryprutauuu [13]. Tem He
MEHee, TeMOAMHAMHUYECKasl Meperpy3Ka H30IMPOBAHHO
HE MOXET OOBSICHUTH HAJMYHE CTPYKTYPHBIX M3MEHEHHUH
cepama y psana 6omeHBIX. Tak, B ucciaeqoBanun A.T. Yetman
W COaBT. TAaK)Ke ONpEJeNICHA JOCTOBEPHAS CBA3b MEXIY
pazsutueM JXKHPC u pacmmpenuem kamep cepiua, ogHa-
KO, MUTpaJIbHasi HEIOCTATOYHOCTh HAOIIOAATIACH TOIBKO Y
21% nanuenToB [8]. Mcxoas U3 pe3yabTaToB HECKOJIBKHX
UCCIIEZIOBAaHNI MOKHO C/IeNaTh BBIBOJ O 3HAUUMOM poin
cnenuduyeckoil kKaparnoMmuonaruu Mapdana B reHese pac-
MIAPEHUS TIOJIOCTEH Ccep/lla U CHIDKCHUH CHUCTOIMYECKON
(byHKINH, ¥, CIIEJOBaTENIFHO, B Pa3BUTHH HAPYIICHNH cep-
JeqHoro putMa [11, 12, 14, 17].

B mpezncraBieHHOM KIMHHUYECKOM Cilydae y Ta-
IIMEHTKH OTCYTCTBOBAaJa BBIPAKCHHAs] MHUTpaJbHAs pe-
TypruTanus, KoTopas mMoria Obl OOBSICHUTH JHIIATAIHIO
MIOJIOCTEH, YTO TIO3BOJIMIIO pacCMaTpruBaTh UIMEHHO CIICIH-
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¢udeckyo kapauomuonaturo Mapdana y TaHHOTO pe-
OeHKa Kak OCHOBHYIO NPHYHMHY JIuiaranuu. B Onoxmmu-
YECKOM HCCIEJOBAHUM KPOBU OTMEUAIOCh MOBBIIICHUE
MO3TOBOTO HATpHUypeTHYeCKOro nentuaa mo 140 mr/mi,
YTO BBIACISETCS PSAZIOM aBTOPOB KaK JOCTOBEPHBII Tpe-
qukrop passutus JKHPC. Hecmorps Ha TO, uTO Cyme-
CTBYIOT HCCIIEIOBAHHUS, MOCBSILEHHbIE TaHHOMY BOIPO-
Cy, TOYHOE OIpeJeNieHHe MOPOroBoro 3HaueHus proBNP
oCTaeTcs HepellleHHoM 3anaueit [9, 18]. B mpocnektuBHOM
uccienosanuu B.A.Hoffmann u coasr., Bxiarouaromiem 77
OOJIBHBIX ¢ CHHAPOMOM MapdaHa co cpeHUM MEePUOIOM
HaOmoieHnst 3 rosia, BeISIBJIEHA J0CTOBEPHAsl B3aMMOCBSI3b
Mexay nosbimenueM ypoBas NT-proBNP Gosee 214,3 nr/
MJI ¥ PUCKOM Pa3BHTHSI apUTMOTCHHBIX COOBITHH, TaKUX
kak BCC, XT, ¢puOpmuisus »emyaouKkoB WIX apUTMO-
TeHHBI 00MOpOK [9].

[Ton6op AAT y GosnbHBIX ¢ cuHApOMOM MapdaHna B
HaCToslIee BpeMs SABJISIETCS 3aTpyAHUTENbHON 3a1a4ueil. B
HallleM KJIMHUYECKOM HaOJIOJICHUH KTOINYECKasi aKTHB-
HOCTB OblIa yCTOHYMBA K IIMPOKOMY CIIEKTpY IIPEnapaToB,
B TOM umcie Kk komOuHupoBanHoid AAT. Kpome Toro, Ha-
JMYre yJUIMHeHHOTo nHTepBaia QTc 3HaunTenbHO orpa-
HuuuBaeT npumeneHne AAT, moBbImIas PUCKH Pa3BUTHS
MIPOApUTMOTEHHbIX 3 dekToB Tepanuu. Huzkas s¢pdek-
TUBHOCTH IIPUMEHEHUs OeTa-aJpeHOOIOKATOPOB C LIENIbI0
nonasneHus JKHPC y 6osbHBIX ¢ cunipoM Mapdana Obiia
moka3zana panee B pabore A.T.Yetman u komrer [8, 11].

[Ipobnema 1enecooOpa3sHOCTH HMMILIAHTAIUH Kap-
JoBepTepa-nepuOpmuIATOpa y OOJBHBIX C CHHJIPOMOM
Mapdana u JKHPC onupaercst Ha cTparnuKaniio prucka
BCC BcnencTBre apuTMOTeHHBIX IPUUUH. Pe3ynbrars! nc-
CJIeZIOBaHUH 110 N3YyUCHUIO B3aUMOCBSA3H MEXKAY HaTUIHEM
JKeJTynouKoBoi skTonuu u pazsuruem BCC nporuBopeun-
Bbl. Tak, B HaOmromenuu A.T.Yetman u coaBT., BKJIIOUal0-
meM 70 manueHToB ¢ cuHIpoMoM MapdaHa co cperHUM
TIEPUOIOM HaOJIOeHUs 6 JIeT, ObLIO ITOKa3aHo, YTO KEIy-
noukoBast akronus (JKD n Heycroituusas XKT) Obiia Hesa-
BucuMbIM (aktopom pucka BCC, a 4% nanueHToB noruo-
JIM BCJIC/ICTBHE Pa3BUTHS KHU3HEYTPOXKAIONINX HAPYIICHHH
put™ma [8]. Takke B M0JIb3y HEOIATOMPHUATHOTO IPOTHO32 Y
00NBHBIX ¢ CUHIPOMOM MapdaHa npu perucTpanum xeiy-
JIOYKOBOW SKTOIHMHU CBHJECTEIBCTBYIOT AaHHBIE, MOJTy4eH-
HbIC Ha OCHOBaHMH aHAJM3a HAIIMOHAJILHOI 0a3bl JaHHBIX
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MAlMEHTOB, HAOIIOAAIOMINXCS B YCIOBUSX CTAllMOHAPa, 32
10 set (¢ 2004 mo 2015 rr.). B uccnenoBanue BKIIFOYCHO
12079 nauuentoB, B ToM uucie 1691 mauueHT B Bo3pac-
te no 18 met. KT BcTpewanack Tonbko B 1,7% ciydaes,
HO Yy 9THX MalMeHTOB OTMEUEH CaMblii BHICOKHH YPOBEHb
CMEPTHOCTH B cTanuoHape - 5,3% [19].

HapaBHe ¢ mpu3HaHHEM JKEIyJOYKOBOW SKTOIHHU Y
0oJIBHBIX ¢ cUHApOMOM MapdaHa B kadecTBe HE3aBUCHMO-
ro npenukropa passutusi BCC, cymecTByeT mpoTHBOIO-
JIOKHAs TOYKa 3PEHUsI, OIMPAIOIIAsICS HA PE3yJbTaThl KakK
PETPOCIEKTUBHBIX, TaK M MPOCIIEKTUBHBIX UCCIICIOBAHUI.
Tak, B padore B.A.Hoffmann u coasr., BKitouaromeit 77
MAIMEeHTOB, a TaKke B pabore A.Aydin n coaBT., BKIItOYa-
roteit 80 manueHToB, NPH MOMBITKE MPUMEHEHUS HATUYUS
JKHPC B xauectBe kpurepus pucka BCC, nocrosepHOit
CBSI3M HE MoJTy4eHo. Takum o0pa3om, Bonpoc crpaTuduka-
K prcka Bo3HuKHOBeHHst BCC y GONBHBIX ¢ NMpHU3HaKa-
mu JKHPC ocraercs oTKpBITBIM M TpeOyeT NajbHEHIero
n3yuenus [9, 10].

3AKJIIOYEHHUE

Y GonmpHBIX ¢ cuHAPOMOM MapdaHna TpeOyeTcs Tia-
TEJIbHBII MOHUTOPUHT HAPYIICHUH CEp/IeYHOTO PUTMA, B
TOM YHCIIE Uy JIUI 0€3 MPEeIIEeCTBYIOMETO KapIHOXUPYP-
rIgecKoro BMemarenbeTBa. Onpenenenue reneza JKHPC
TpeOyeT NeTalbHOTO aHalM3a AAHHBIX OOCIENOBaHUS B
muHamuke. Hammane JKHPC moxeT OBITE 00ycIOBICHO
HUMCIOIIUMHCS CTPYKTYPHBIMH H3MEHEHMSIMH MHOKapna
JKETYJOUYKOB (HAaJIW4YMe MHUKPOAWBEPTHKYJIOB, HEOIHO-
POIHOCTh CTPYKTYPbl MHOKapfa C 30HAMH HCTOHYCHHMS
U T.JI.) B Te€X CIIy4asx, KOTJa MPeIIoIoKUTENbHAs JTOKa-
JM3aLUK KEITyTOUYKOBOH SKTOIHMU COBIAIAET C 30HOW M3-
MEHEHHMI MHOKapzaa. Ecim nmeercst B3aMMOCBS3b MEXIY
MIPOTPECCUPOBAHNEM IUJIATAIIMN TOJIOCTEH JKEIyI0UKOB,
yBenuueHueM ypoBHs NT-proBNP, cuukenuem cokparu-
TETPHON (PYHKIIMA MHOKapIa M JKEIyIOYKOBOH IKTOMHUEH
CJIE/TyeT PacCMOTPETh CHENN(PHUIECKYIO KapIHOMHOIIATHIO
Mapdana Kak TpUYUHY HApPYLICHUsI CEPAEYHOTO PHUTMA.
JlanpHelme ncciae oBaHns HEOOXOIMMBI [UIs pa3padoT-
K aJITOPUTMOB BEJICHNUS OOJIBHBIX ¢ cuHIpoMoM Mapdana
u JXKHPC, crparndukammn pucka passutus BCC u ompe-
JICNICHNIO TIOKa3aHWI K WMMIUIAHTAIlMMd KapAnoBepTepa-
nepudpuIIATOpa B JAHHOH TPyTIe MTaieHTOB.
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TRANSIENT PHRENIC NERVE STIMULATION IN A PATIENT WITH SINGLE CHAMBER PACEMAKER:
CASE REPORT
1.O.Repnikov, O.P.Evseeva, A.E.Evtushenko, E.V.Maslova, M.V.Akhobadze, D.I.Perchatkin
Pokrovskaya Municipal Hospital, Russia, Saint Petersburg, 85 VO Bolshoy ave.

The article presents a clinical observation of a patient with episodes of phrenic nerve stimulation after inadvertent
permanent ventricular pacing from the middle cardiac vein. The methods of early diagnosis of this complication and
techniques for its prevention are described.
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Crumymsiust 1uadparMbl BCTpeYaeTcsi IpUMEPHO B
30% cnydaeB MpU MMIUIAHTAIMU KapAUOCTUMYISATOPOB,
OJIHAKO MPEUMYIIECTBEHHO HAOIIONAeTCsl IPH UMILIaHTa-
LUU YCTPOMCTB I CEpACYHON pPeCHHXPOHU3UPYIOLIEH
teparmu (CPT) BciencTBue smMKapAMaibHOTO Pacrolio-
JKEHUS AJIEKTPOJa A CTUMYNALUU JIEBOTO KEIy/0dKa
U ero OIM30CTH K JieBoMy auadparmaibHoMy HepBy [1].
OnucaHbl TakXke Clydad HelpeIHaMEpPeHHOIo MO3MIIHO-

© Konnextus aBTropos 2024

HUPOBAHMS DJIEKTPOJA JUISI CTUMYJISALUK IIPABOTO JKEITy-
nouka (ITK) B BeTBu koponapaoro cunyca (KC), ocoben-
HO 4acTo B cpenHioro Beny cepana (CBC, middle cardiac
vein), X0 KOTOPOH PEHTICHOCKOIMYECKH HallOMHHAET
TUIIMYHOE PACIOIOKEHHUE eKTposa B Bepxyke IDK [2].
Crumyssiyst iuadparmbl B TOM Cllydae TaKyKe BO3MOXKHA,
€CJIU JIEBBIH inadparMaibHbId HEPB PACIIONIOKEH B aHATO-
muueckoi 6nmzoctu k CBC.

@)ov 0|
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KIIMHUYECKUWE HABJIIOAEHU A

DTO OCIOKHEHNE OOBIYHO HE TPUBOAMT K HAPYIICHH-
SIM TEMOZIMHAMUKH, OJTHAKO MOYKET BbI3BaTh 3HAUMMOE CHU-
JKEHUE KayecTBA JKM3HM MAllMCHTA, BBI3bIBAsI MOBTOPSIO-
IIIMECs] SMU30/IbI MyJICAIMU B JIEBOM T0Jpedepbe (MHoTa
TOJNIBKO TIPH OIpeAeieHHoM nonoxenun tena) [3]. Hc-
M0JIb30BaHUE PA3IMYHBIX TEXHHMYECKHX NPUEMOB, a TaK-
)K€ TIIATEIbHBIA PEHTICHOJIOTMYECKUN 1 DJICKTPOKAP/IHO-
rpaduyeckuii (OKI') koHTpoONb BO BpeMsi MMIUIAHTAILMH
TIO3BOJISIIOT MPEAYNPEAUTh MTO3UIIMOHUPOBAHHE HKEITYI0Y-
xoBoro 3ekrpoaa B KC u u3bexars paspurue auadpar-
MaJIbHOHM cTUMYISiK. Hamu nipesicTaBieHo KimHu4YecKoe
HaONIO/IeHNe TMAIMeHTa C AIU30AMYECKONH CTHUMYJISLUCH
nuadparMbl B TeUEHHE 16 JIeT Tociie HenpeqHaMepeHHON
nmiantanuu [DK snexrpoga B CBC.

Myoicuuna 70 nem nocmynun 8 IKCMpPEeHHOM NOpsioKe
6 nanamy UHMEHCUSHOU mepanuy OmoeneHus cepoeyHo-

P 13474

I I I I I I I I I

i LA
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COCYOUCMOU XUpypeuu ¢ Hcarodamu Ha NPUcniynvl 2oio-
BOKPYIICEHUSI 6HE C63U C (PUBUUECKOU HA2PY3KOll, nomepu
CO3HAHUsL 00 NOCMYNLEHUsl 8 CMAYUOHAp OH ompuyanr. B
anamuese y nayuenma ¢ 2000 200a nocmosinnas gopma
Qubpusyuy  npedcepoutl, MAXUCUCMOIUYECKUL  6apU-
aum. B 2001 200y emy Ovina evinonnena abiayus ampuo-
BEHMPUKVIIAPHO2O COCOUHEHUs ¢ UMNIaHmayueli 0OHOKA-
MepHoeo anekmpoxapouocmumynsmopa (OKC) 6 pexcume
VVI (DKC-300). B 2004 200y 6 cés31 ¢ «8bIX000M U3 CMPOsi
ANeKmpoHHOU cxembLy nposedena samerna IKC (OKC-300).
B 2007 200y noemopno ewisieneno Hapyuienue pabomol
OKC (nosviutenue nopoea Cmumyisyuu no diceinyo0ouKkoso-
MY 31eKkmpoo0y), 8 C6s3U C HeM NAYUeHm Obll IKCIMPEHHO
20CNUMANU3UPOBAH 8 CMAYUOHAD, 20€ ObLIO GbINOTHEHO
nepenpocpammuposanue IKC ¢ nosviuenuem amniuntyovl
umnynvea. OOHAKO HA CLeOVIOWULL OeHb 3A00KYMEHMUPO-
san «omkaz OKCy», nanasxcena
BDEMEHHASL DNEKMPOKAPOUOCTIU-
MYIAYUSL U NPOBEOHA 3aMeHd
Y DKC (mooen» Sigma SSR303,
Medtronic, USA) u ocenydouro-
6020 anexmpooa (mooenv Polyrox
I PX-60-BP, Biotronik, Germany).
Co cnos nayuenma, cpazy nocie
onepayuy on OMMEmuil nyibcad-
yuro 8 1esom noopebepve, 0 uem
coobwun nevawemy epauy. boiia

KT [01:48:28 - 01:49:00], Hurepsaa cua, YCCepea=16 yysmu, RRepea=3683 mcex, 12,5vw/cex, Ssw/mB; UCC(S cex)= - ya/sumn; kamaast (CMS, CS1, ma

ITay3bl ( B TOM 4HC/Ie MAKCHMAIIBHOI JUIHTEILHOCTH), 00YCIIOB/ICHHbIE rpyﬁbmu H MOTEHUHAJIBHO KH3HEYTPOKAIOIIMMH HapyLl
paGOTbl 9KC B BHIC HApYLICHHA 3aXBaTa KCIYA04KOB, B TOM YHCJIC C Pa3BUTHEM ACHCTOJIHH € 3aMCLIAIOLIMMH HIHOBCHTPHKY)
KOMIUICKCAMH.

sE 1000 sE
L

-
-

| | | I I I | |

IKI [15:25:58 - 15:26:30], Boapcrsosanue, UCCepea=51 yun, RRepea=1175 mcek, 25mw/cex, Sim/mB; MCC(S cex)=44 ya/sum; kanaast (CMS, CS1, mi
Puc. 1. (Dpae./nenm X0/tmepo06CKO2O0 MOHRUMOPUPOBAHUA C Head)¢el<mmm0ﬁ cmu-
Myﬂ}ll(uel‘i che.flydolmoe. Cmpemcamu YKa3zanvl Headn])el(mueubte JfCleOOllKOBble
cmumyiinl.

CHUDICEHA aMNAUMYOd UMNYIbCA
0e3 nonvimox penozuyuu 1eK-
mpooa, nocie uezo OwyiueHue
nybcayuu cmaio pejce, 00HAKo
COXPAMANIOCH HA  NPOMAICEHUU
danvHetiue2o HabnwoeHus (8 oc-
HOBHOM 8 HOYHOE 8PeMs) GNIIONb
00 MOMEHma NOCMynienus. 6
Haw cmayuonap. C smumu dica-
J06amu nayuenm HeoOHOKPAmMHO
006pawancs K HeepoIo2am, Komo-
pble YCMano8uu OuasHo3 acme-
HUYECKO20 Hegpo3a.

B auneape 2016 200a nayu-
enmy npogedena samena IKC 6
CBA3U C KPUMUYECKUM UCTouye-
Huem bamapeu, UMNIaHMUpPo8an
OKC SENSIA SR (Medtronic,

Puc. 2. Dnexmpoxapouozpamma nayuenma npu nocmynjieHuu. IQp@ekmusnan Cmumynayus HeeayoouKos.
Mopgonozus QRS no muny nonnoit 6nokaovt npaeoit Hoxcku nyuxa I'uca.
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USA). Ilocneonepayuonnoe npoecpammuposanue IKC ne
BbIABUILO HAPYULEHUT (PYHKYUU UMNIAHMUPOBAHHOZ0 e~
mpooa, no OOKYMeHmam nopoe Cmumyiayuu cocmagun <1
B. B css3u ¢ nosgienuem snu30008 201080KPYIHCEHUsL 8 OK-
msbpe 2023 2, nayuenmy amoOyiamopHo 6bINOJHEHO XOJ-
MepoBCKoe MOHUMOPUPOBALUE, KOMOPOe GbIABUI0 INU30-
O0bl HeIDPEKMUGHOU CIUMYIAYUU HCETYOOUKOE C NAY3AMU
00 13,5 ¢ (puc. 1), 6 ces3u ¢ uem nayuenm Obll IKCMPEHHO
20CNUMATUZUPOBAH 68 HAWL CINAYUOHAD.

Ipu ananuze IKI" npu nocmynnenuu obpawana na
cebsi enumanue mopgonoeusi QRS no muny nonnou 6no-
Kaowl npaeoul Hodcku nyuxa luca ¢ wupunot QRS 200
Mc (puc. 2), umo no3801uUN0 3an0003pums CHUMYISAYUIO
nesoeo dcenyoouxa. Ilpoepammuposanue IKC 6 nana-
me UHMEeHCUBHOU Mmepanuu GbIsIGUNI0 NOBbIUEHUE NOPO2a
cmumynsyuy 00 2,5 B, npu smom amnaumyoa umMnyivbca 6
nacmpotukax IKC cocmasnsina makxce 2,5 B. Taxum 06-
PAzom, U300l HeIPHEKMUSHOU CIUMYTIAYUU HCETYO0U-
KO8 ObllU C6A3AHbl ¢ OMCYMCMEUeM Oe30nacHo2o 3anaca
no amnaumyoe (Npu XPOHUYECKOM NOpO2e CMUMYIAYUU
peKkomendoean 08ykpammubli 3anac). Pyukyus asmoma-
MUYEeCKo20 onpedesenHuss nopo2a Cmumyiayuu oviia 3a-
NPOSPAMMUPOBANA 8 PENCUM MOHUMOPA, NPU NONbLMKE
VCMAHOBUMb  ABMOMAMUYECKOE OMCIEeHCUBAHUE NOPO2a
CMUMYIAYUY, NOCTe MeCMUPOBAHUsL 3aX8amd, BKIIOYEHUe
9MOU QyHKYUU annapamom He pekomeHO08aHo.

Hosvbluenue amnaumyovt umMnyiibea 00 6€30naACHO20
yposHs 5,0 B (2x), npugeno Kk nosieieHuro cmumynisyuu ouad-
@paemol 6 obnacmu 1e6o2o nodpebepws, Komopoe nayu-
EHm yoice UCNBIMBIBAL ¢ ONPeOeleHHOl NePUOOUYHOCTIBIO
¢ 2007 200a. IIpoenocmuueckuil
cpok cayacovl bamapeu IKC no-
clle 6HOBb 3aNPOCPaAMMUPOBAH-
HbIX napamempos cocmasun <2
mecsyes, nosmomy Owlio npu-
uamo pewerue o 3amene IKC u
2HCENYOOUKOBO20 ANEKMPOOd.

Onepayus nposedena
N0  9KCMPEHHbIM NOKA3AHUSM,
VUUMBIBAs 3A6UCUMOCITb NAYU-
enma om DKC u oucxkomgopm
om NOCMOSIHHOU ~ CIUMYIAYUU
ouagppaemvl.  Penmeenockonust
6 3aone-nepednett (PA) u ne-
6ot borosoul (LAO) npoexyusix
6bIABUILA HO3UYUOHUPOBAHUE
2HCENYOOUKOB020  INeKMpOoOd 8
eemeu KC - CBC (puc. 3). Dnex-
mpoo ObLL MOOUTUZ08AH, OOHAKO

11| [t
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CASE REPORTS

u361€Yb €20 NPOCMOl mpaxKyuell Ha cmuieme He yOaioch.
B ycrosusx omcymemeus cucmem 0nst SKCMpakyuu diex-
mpo0oos u pucka nospexcoenuss KC, om danvHetiwux no-
NbIMOK U3BTIEUEHUsL NIEKMPOOd PEUeHO B030ePICAMbCAL.
Tayuenmy umnianmuposan HOGwlll JNEKMPOO 8 MeENHCIHCe-
JIYOOUKOBYIO Nepe2opooKy € YOO8LEeMBOPUMETbHLIMU Nd-
pamempamu CmuMyIsSyuY (AMRaumyod 1eKmpocpammol
arcenydouxos 16,1 mB, nopoe cmumynsiyuu 0,6 B). [looxio-
yen Hosvitt IKC Reply SR (Microport CRM-Sorin, China).
Tocneonepayuonnutii nepuod npomexan 6e3 ocoben-
Hocmeul. Owyujenus nyibcayuu 8 1e6om noopebepve noi-
nocmoio ucueznu. Ha OKT, evinonnennviil 6 1 cymxu nocie
onepayuu- 3QPGeKmueHast HeeryOOUKo8as CIMUMYISYUSL C
mopgonozueti QRS no muny nonuoii 610kadvl €601 HOMNC-
ku nyuxa lTuca (puc. 4). Hayuenm evinucan na 4 cymxu
nocie onepayuu 6 y0osiemeopumenbHOM COCMOSHUU.

OBCYXJIEHHUE IMMOJTYYEHHBIX
PE3YJIBTATOB

B mpescTaBIeHHOM KITMHNYECKOM Cilydae y MalneH-
Ta BO3HUKJIA TIOCTOSIHHAS MyJIbCALUS B JIEBOM Hozipebepbe
B PaHHEM IOCIICOTIEPAMOHHOM TEPHOE MOCIE 3aMEHBI
OKC ¢ nmmanTanmeil HOBOTO JKEITyT0YKOBOTO 3JIEKTPO-
na. Jms KynupoBaHHMSI 3TOTO CHMITOMa OblTa MPUMEHEHA
TAKTHKa CHIDKCHUS aMIUTUTY/IbI UMITYJIbCa, KOTOpast, OfHa-
KO, HE TT03BOJINJIA TTIOJTHOCTHIO N30aBUTHCS OT CTHUMYJISIIN
muadparMel. [lynbcanms mosiBIsIach MPEUMYIIECTBEHHO
10 HOYaM (BEPOSITHO, TIPH ONPE/ICIICHHOM MOJIOKECHUH TeJla
MAIMEeHTA), YTO B UTOT'E BEIHYAMIIO TTAIIEHTa 00PATUTHCS K
HEBPOJIOTY. YCTaHOBJICH IMarHO3 aCTEHUIECKOTO HEBPO3a,

Puc. 3. Humpaonepayuonnas penmzeHockonus 6 3a0ne-nepeoueii, PA (a) u
neeoil kocout npoexyuu, LAO (6). Yepuvimu cmpenkamu yKazau 31eKmpoo 6
cpeoneii eene cepoua (CBC). Benvimu cmpenkamu 0603Hauen 6H08b UMNIAHMU-
POGAHHDLIL IIEKMPOO 8 MENCIHCEYOOUKOBOH nEPezopoOKe.

_H”MWNMW W\H\

Puc. 4. Inexmpoxapouozpamma nayuenma 6 1 cymku nocie onepayuu. Iphphexmusnas cumynayus HceayoouKos.
Mopgonozus QRS 6 omeedenuu VI no muny nonnoit 610kaovt n1e6oii noxycku nyuxa I'uca.
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KIIMHUYECKUWE HABJIIOAEHU A

KOTOpPBIN, OUEBUAHO, UMEJ BIIOJHE ONPE/ENEHHYI0 COMa-
THUYECKYIO MpuunHy. OJTHAKO J1eTaabHOTO MOUCKA TPHYHH
nuadparMalbHON CTUMYIISILIUM, 110 BCEl BUAMMOCTH, HE
MIPOBOJIMIIOCH, TaK KaK IPH IUIAHOBBIX MPOTPaMMHPOBa-
nHusix OKC mynbcauus quadparmbl He BOCITPOM3BO/IIIIACH
(B OBCETHEBHOW MPAKTUKE CTUMYJISIIIUS BEICOKMM TOKOM
IIpY TIPOrpaMMHUPOBAaHUN HE BhINONHsETCs). [lapameTpsr
aNeKTposa (TIOpor CTUMYIISILIMU, UMIIEJIAaHC) TakKe ObLIM
B IIpefiesiaX HOPMBL.

Crumynsinust  auadparmMbl  [oclie  MMIUIAHTAlNUU
KapAMOCTUMYIISITOPA HE OTHOCUTCSA K JKHU3HEYTpOXKaro-
IIUM OCJIO)KHEHHUSIM, OJTHAKO OHA MOXKET CYIIECTBEHHO
CHU3UTh KAa4E€CTBO JKU3HU MAlMEHTa. JTO OCIOXKHEHUE
MOJKET BO3HHMKHYTH IOCJI€ HMMIUIAHTALUU 3JIEKTPOAa B
Bepxyuky 11K, koraa, mo nmpuynHe aHAaTOMUYECKOW OJIH-
3oct Bepxymku DK k neBomy kymnoiy aumadparmel u
OTHOCHUTEIILHO HeOoubmon tommuubl cTenku 1K, mpo-
HCXOAMT 3axXBaT MbIIIBI auadparMbel ctumyiom c¢ T1DK
ANEKTPOJA, a TAKXKe NMPHU HEMpeJHAMEPEHHOM MO3HIHO-
HUPOBaHUU 37eKTpoaa B ogHoi u3 Beteit KC. B nmocnen-
HEM CJIyyae BO3MOXKHA AIEKTpUUECcKasi CTUMYIISIHS JIEBO-
ro quadparMaibHOTO HEpBa, MPOXOJSILIETO BIOJb JICBOH
OOKOBOI TIOBEPXHOCTH MEpPUKap/a, UMITYyIIbCOM C PacIo-
JIO)KEHHOTO SMUKapAHaIbHO KEIY0UYKOBOTO 3IEKTPOJA.
Kax mpaBuiio, 3T0 OCIOXKHEHHE BO3MOXKHO PACMO3HATh
HWHTPAOINEPALMOHHO MPH MaHEBPE CTUMYISIIUEH TOKOM
BbIcOKOM amruutyasl (10 B) m mpoBectn perno3uumuio
9JIEKTpoJIa B ajbTepHaTuBHyt0 no3unuio [DK (Hanpumep,
MEXCKETYIOUKOBYIO IEPETOPOAKY).

HenpennamepeHnHoe nomnafaHue 31€KTPoAa B BETBU
KC Bo3MOXXHO BcienctBue aHatoMuueckux npuyuH. KC
HaXOIUTCS B MPEICEPIHO-KETYJOUKOBOW Oopo3ze Ommxke
K TIPEJICEP/INIO U SBJISIETCS IPOAOJDKEHHEM OOJIBIION BEHBI
Cep/lla; ero HauajoM CUHTAETCS MECTO BMAJCHMS KOCOH
BEHBI cep/na (BeHsl Mapiania), Takke B HETO BIAJal0T
3aHss, CpelHsAs U Mayas BeHbl cepauna. CpenHss BeHa
Cep/lla pacrojyiaraeTcsi BIOJIb 3aHEH MEXKETyT0UKOBOH
00pO3/IbI U MOTyYaeT BEHO3HYIO KPOBb OT 000UX JKEIy/104-
koB. B OonbmuHcTBe ciny4yaeB ycthe CBC pacmonaraercst
psaom ¢ yerbeM KC. Bo Bpemst mporietypbl UMILIaHTALUU

Puc. 5. Cxemamuueckoe pacnonodicenue 31eKmpooos 6
3a0ne-nepeoneii (a) u 1amepanvhoii (6) penmezeHocKo-
nuueckux npoexyuax. Cnaiownoil 1unuell 0003Hauenst
INEKMPOObL: A - 8 8ePXYyULKe NPABO20 Hcenyooukd, b -

6 nezounoit apmepuu. ITyHKmupHoimu TUHUAMU 000-
3HAYEHbl IIEKMPOObL: C - 8 CPEeOHell eene cepoua, d -

6 Donbuoll éene cepoua, e - 6 3a0Hell eene cepoua, f -

6 manoit gene cepouya [5].

71

IIPU HECOOJIONEHUU OIPEAEIICHHBIX MPABHJI, OMHCAHHBIX
HIDKE, JKETYJOYKOBBIN AIIEKTPOJ MOXKET HEIpeAHaAMEepeH-
HO oka3arbcsi B CBC, uTo MoxeT ObITh BOBpPEMsi HE pac-
MO03HAHO, TaK Kak aHatomuueckuit xoj CBC HamomuHaer
MO3UIIMIO IEKTPO/IA B BEPXYILIKE [IPABOTO KETy10UKa PU
peHTreHockonuu B 3aaHe-nepenneii (PA) npoekuuu (puc.
5) [4, 5].

W36exarh 3TOro 0CIOKHEHUST MOYKHO TIpH coOITo/Ie-
HUH ONPE/IECICHHBIX TEXHUYECKUX TPUEMOB!

* IIPOBEJECHHUE XKEIYIOYKOBOTO 3JIEKTPOAA Yepe3 TPUKY-
CIIUJAJIBHBIN KJIalaH C HCIOJBb30BAHUEM «IIETIN» IyTeM
BBIBEJICHUS CTWJIETAa M3 JAUCTAJIBHOW YacTH 3JIEKTpoia
00 C HMCHOJIb30BaHMEM J-00pa3HOro cruiiera, OOBIYHO
BXOJIAIIET0 B KOMIUIEKT C 3JIEKTPOJAOM (3TUM MaHEBPOM
YMEHBIIAeTCs pUCK MonagaHus aekrpoaa B ycrbe KC, ko-
TOPOE MOXET OBITh PACIIMPEHO IO Pa3HBIM MPUYMHAM, U
Jlajiee B OJIHY U3 €ro BETBEH;

* BBIBEJICHHE JKEIYIOYKOBOTO HJIEKTPOJa B BBIXOIHOMN
tpakt [1K, ¢ mocnenyroueit ero Tpakiuei (mpy 3ToM dJ1eK-
TpOA «cmyckaeTcsa» k Bepxyuke IDK, ueM noarsepxaaer-
cst cBOOO/IHBIN X011 anekTpoaa B nojoctu I10K);

* MHTPAONEPALMOHHOE  HCHOJb30BAaHHE  Pa3IMYHBIX
pentrenockonuueckux npoekuuit (RAO, LAO) s nox-
TBEPKACHUS TIO3UILIUH MIEKTPOJIA;

e anammu3 OKI' B 12-ti orBeneHusx (Ha QoOHE CTHUMYIIS-
LM JKEJTYI0YKOB) BO BpEeMsl MJIM Cpa3y IOCJe UMILIaHTa-
LUK U OLICHKA MOPQOJIOTUU cTUMyiupoBaHHOro QRS
(ocobenHo B oTBesieHHN V1);

* B COMHUTEIBHBIX CIyYasiX BBIIOJHEHHUE IXOKapAHOTpa-
¢un nocne umruantanuu DKC, koTopas MO3BOJISIET BbI-
SIBUTh OTCYTCTBHE IEKTPOJIa B IPABOM XKETyI0UKe U 3aI0-
JIO3pUTH €r0 HEMPABUIIbHOE MO3UIMOHUPOBaHUE [6].

B Hamem KJIMHHYECKOM cllyyae MPUYUMHOU CTUMY-
nsiiun auadparMbl, M0 BCEH BUIMMOCTH, SIBIISIACH CTHU-
MyJSIHs  AnadparMaibHOTO HEpBa 3JIEKTPOJOM, Pacrio-
noxxeHHbIM B CBC, XOT Henb3s UCKIIOUUTH U MPSIMYIO
CTUMYIISIIMIO JIeBOro Kynona auadparmel. Ecnu oOpa-
TUThCSI K KOHCTPYKLIUU HMIUIAHTUPOBAHHOIO 3JIEKTPOJa
¢ naccuBHO# Qukcanueit (Polyrox PX-60-BP, Biotronik,
Germany), MO)KHO OTMETHUTh, YTO PACCTOSTHUE MEKIY JUC-
TaJbHBIM KOHIIOM 3JIEKTPOJa U €T0 KOJIbLIOM YBEIUYEHO U
cocrapisier 31 mm [7]. CormmacHo uH(pOPMALIUU IPOU3BO-
JIUTEJISL, T2 KOHCTPYKIUS YAyUIIaeT 4yBCTBUTEIbHOCTh K
JKEITyI0UKOBBIM NoTeHnuanaM. OHAaKO CTUMYJISIIUS NPU
9TOM TaKXX€ OCYIIECTBIAIAcCh B OHIIOISPHOM PEXUME,
YTO B CJIy4ae yBEIMYCHHOTO PACCTOSHUS MEX Ly OUIIONISp-
HBIMHM KOHTAKTaMH MOXXET MPUBOJIUTH K JAEMOJIAPU3ALUN
OoutbIIeit TOBEPXHOCTH MHOKAp/ia C BO3MO)KHBIM 3aXBaTOM
NpUIIKAIINX CTPYKTYp (J1eBoro Kymosa quadparmsl). [Tpn
HaXO0XJIeHUH Takoro anekrpoaa B CBC, kak B HamieM ciy-
Yae, PUCK 3axBaTa JnadparmMajibHOro HepBa 0oliee «IIupo-
KHM» JIEKTPUYECKUM I0JIEM TAKXKE YBEJTUUNUBACTCA.

N3 0coOCHHOCTEH KOHCTPYKIIMH 3TOTO JIICKTPOIa
MOYKHO BBIZICTIUTH U (PpaKTaIbHOE TIOKPHITHE AUCTAITIBLHOTO
KOHIIA JUUIsI CHWXKEHHsI TIOpora CTUMYJISIIUH (CTEpOUIHOE
MOKPBITHE y AJIEKTPOsia OTCYTCTBYeT). Tem He MeHee, 1o-
BBIIICHHE MOPOra CTUMYJISILIUK BCE K€ MPOU3OILIO Uepes3
16 sieT nocne UMIUIAHTALUY, YTO B UTOTE IPUBENO K yCTa-
HOBKE UCTHHHOW MPUYHMHBI CTUMYJISIIIH Auadparmbl, Oec-
MOKOMBIIEH MalMeHTa B TEUCHHUE AIUTENBHOIO epuoaa, U
YCIELIHOMY €€ YCTPaHEHHUIO.
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3AKJTIOYEHHUE

Crumymsauust  [uadparMbl  HEPEJKOe OCJIOKHEHHE
nocne umrutanTanun 9KC, koTopoe 10CTaBisIeT NalueHTy
3HAUUMBIH TMCKOM(OPT U yXy/IIAeT KauecTBO u3Hu. Of-

CASE REPORTS

HOM W3 ee MPUYHMH SIBJISETCS HElpeTHaMEPEHHOE TIO3UIINO-
HUpPOBAHHUE 3JIEKTPoAa B oAHOM n3 Betseit KC, uare Bcero
CBC. CBoeBpeMeHHas JUArHOCTUKA 3TOTO OCIIOKHEHUS
MIO3BOJISIET BBHIMOJIHNUTH PAHHIOI PEIIO3UIIMIO AIEKTPOAa 1
n30eXkKaTh yXy/ALUICHHUs Ka4eCTBA KM3HU ITallIEHTOB.
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ctyn B npaBoe npexacepaue (I111) ¢ mocnenyromieit TpaHc-
CeNnTalbHOM MyHKIMEH AJIsl TpOBEICHHs abIallMOHHBIX
KaTeTepoB B Jieoe npeacepaue (JIIT).

[Tpn anoManusIX BIaeHUsI MaruCTPAIbLHBIX COCYOB
B Cep/lle CTaHAaPTHBIN POTOKOJ ONEPALlUH MOABEPTaeTCst
W3MEHEHHSIM, MPUBOJUT K HECTAHJAPTHBIM CUTYaLlMsIM U
3arpyaHseT nposeaeHuce nporeaypst MJIB. Hanbonee vac-
TBIM BapHaHTOM aHOMAJIMH COCY/OB, 00ECHEYMBAIOIINX
MIPUTOK K CEPJILY, SIBIISICTCS IEPCUCTUPYIONIAs JIeBasi BEPX-
nsist onast Bena (I1JIBIIB), kotopast Berpedaercst B 2-5%
Clly4yaeB BpPOXKJEHHBIX MopokoB cepiamna [1]. CormacHo
CHCTEeMaTH4ecKoMy 0030py M MeTa-aHaJn3y, MOCBSILIECH-
HOMY npeHaranbHON dxokapauorpaduu (OxoKID'), nannas
anomanusi Bcrpevaercst B 0,2-0,6% B oOmielt momynsiun
[2]. CTOUT OTMETHUTB, YTO MOJOOHBII BPOXKICHHBINA MTOPOK
cep/lla KIMHUYECKH HUKAK HE MPOSBIACTCS U 3a4acTylo
SIBJISIETCSI CITy4aifHOW HAaXOJKOW BO BpeMst 00CIIeIOBaAHMSI.

O6pazoBanue [1JIBIIB sBisiercs cieicTBueM Hapy-
LIEHUs Tpolecca OOMMTepauy JICBOI NeperHel Kapu-
QJIILHOM BEHBI, KOTOpasi 4epe3 OOJIbIIYI0 CEplICUHYI0 BEHY
1 KOPOHAPHBIN CHHYC APEHUPYETCS B IPAaBOE MpEACEpIue.
KoponapHuslii cMHYC B Takux ciydasx pacmuped. Yare
BCETo JIeBasl 1ojiasi BeHa siBisieTcst 100aBouHOM. B Takux
cllydasix INMPHHA MPaBOM W JIEBOM BEPXHUX MOJBIX BEH
MOXET OBITh PA3JIMYHON: MPU HATMYUU MEXKIy HUMH CO-
OOILIeHNs] OCHOBHAS - NpaBasi BEPXHssl T0JIasi BEHA dalle
LIMpe, a MPH OTCYTCTBHU COOOILEHUSI 00€ BEHBI OOBIYHO
OZIMHAKOBOH mMpuHEL. Hapsiny ¢ oTcyrcTBHeM obnutepa-
LUK JIEBOW NepeqHel KapIualbHOH BEHBI MOXKET HaOJIro-
JlaThCs PaBOCTOPOHHSISE 0OIMTEpaus ATOH BeHbI. Pe3yib-
TaTOM TaKOTO pa3BUTHUS OyAeT arpe3us OCHOBHOM MpaBod
BIIB npu coxpaHeHuH JeBOM, Bajaromeil B KOpOHAPHbII
cunyc (KC). YacTtora BBISBICHUS €IMHCTBEHHOH JIEBOH
BEpXHEH MOJI0H BeHbI cocTaBisieT okoio 2% [3].

Puc. 1. Tpexmepnasa mooenv kamep cepoya Ha 0CHOBA-
HUU MYTbMUCAUPATbHOI KOMRbIOMEPHOI momozpaghuu
¢ konmpacmuposanuem. Ilpumevanue: 1 - ounamupo-
GAHHDLIL KOPOHAPHBLIL CUHYC, 2 - 1e6ast NePCUCMUPYIO-
Wias 6epxXHAs NONAA 6eHA, 3 - YULKO J1€6020 RPeOcepous,
4 - nesas nezounan apmepus, 5 - negoe npeocepoue, 6 -
HUJICHSS NONIAA GEHa.

CASE REPORTS

Onucanne KINHUYECKOrO CIyvas

Tlayuenmxa 66 nem ¢ OUAcHO30M NePCUCMUPYIO-
was gopma @I nocmynuna ¢ omoenenue HapyuieHus
pumma cepoya 0as npogedenus kamemepnou HJIIB.
bonvnas npeovssnsna sxcanrobvl na nepebou 6 pabome
cepoya, conpogodcoaruuecss 00bLUKOU, c1abocmbio,
2011080Kpyacenuem. Bnepevie ®@II Ovina 3apecucmpu-
posana 6 eospacme 48 nem u umena napoKCuzMaibHy0O
Gopmy. Ilocne nepeneceHHOU KOBUO-ACCOYUUPOBAHHOU
BUPYCHOU UH@DEKYUU apummus NPUHsILA XPOHUYECKULl
xapaxmep. Ilo mecmy scumenbcmea nONsLIMOK 80ccma-
HOBNIeHUSA CUHYCOB8020 pUmMmMad He NpPeonpuHuUManocs. B
Kayecmee 1eKapCmeeHHol mepanuu nayueHmra nocmo-
AHHO NpuHumaem memanponon 25 me 1 paz & cymku,
amuodapon 200 me 1 paz 6 cymku u anukcaban 5 me
2 paza 6 cymku. Ha ambyramopnom smane nayuenm-
Ke GbINONIHEHbL 6Ce CMAHOApmMHble 1AboOpamopuvie u
uHcmpymenmanvHele uccieoosanus. Ilpu nposedenuu
OxoKI 6 Hawem yenmpe 6viiu ommeueHvl yeeauyeHHble
pazmepuvl HudicHell noaol eenvl (23 Mm u Ha 8ooxe - 11
mm) u KC (17 mm). Haxanyne onepayuu nayuenmre
Obila 8bINOIHEHA MYTbMUCNUPATbHAS KOMNbIOMEpPHAs
momozpagpus ¢ KOHMPACMUPOBAHUEM, HA OCHOBAHUU
KOmMopou HaAMUu Oblid 8bINOIHEHA AHAMOMUYECKAS pe-
KOHCMPYKYUsl Kamep cepoya u Oblia 6biseiena ampe3us
BIIB u IIJIBIIB, snaodatwasn 6 KC u npoxoosawasn mesic-
0y ywxom JIIT u nesvimu JIB. C nomowwvio npoepamm-
HO20 obecneueHusr 0151 0OpabOMKU MYTbIMUCTUPATILHOU
KOMRbIOMEPHOU MOMO2PaAdUU ¢ KOHMPACMUPOBAHUEM U
mpexmepHoOU peKOHCMPYKYUU Kamep cepoya nocmpoend
mooenw [T u JIIT ¢ macucmpanvuvimu cocyoamu, ena-
oarowumu 6 Hux (puc. 1). Ilepeo onepayueil nayuenmke
npogedena upecnuweeoonas IxoKI, 6 xode komopoii
6611 uckowen mpom6os ywra JII1.

B rxauecmee memooa xamemepnoi UJIB Oviia 6bi-
opana KBA. Ilpoyedypa nposoounacs noo momaibHou
BHYMPUBEHHOU aHecmesuell ¢ UCNOAb308aHUeM (eHma-
nuna 0,05% u nponogona 1% 6 dose 5 me/ke/u. Benosnulii

Puc. 2. Konmpacmuposanue Koponapnozo cunyca.
Ilepeone-3aonasn npoexyusn. Ilpumeuanue: 1 - nesasn
nepcucmupyrowas 6epxXHas nonas eena, 2 - Ounamu-
POGAHHDLIL KOPOHAPHBLIL CUHYC, 3 - 2T1EKMPO0) 6 NPAOM
scenyoouke, 4 - 1eKMPoO 6 KOPOHAPHOM CUHYCe.
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docmyn 6win evinoanen no memody Cenvouneepa. Yepes
NOOKNIOUUYHYIO GEHY Cle6d OeCAMUNONIOCHbII dNEeKMPO-
Guzuonocuueckuti kamemep 6win ycmanosien 6 KC uepes
IIJIBIIB. Hamu 6bL10 8bINOIHEHO KOHMPACMUPOBAHUE
KC, npu xomopom ommeuanocs ygenuuenue e2o pamepa
(puc. 2). Uepes Oedpennyro 6eny ciesa 6 npasolil Heely-
0oueK YCManasiueancs OecsimunoaioCHblll Ynpasisemolil
anexmpoghuzuonrocuueckuti kamemep. Yepesz npasyio 6e-
OpeHnylo 6eHy 6 npagoe npeocepoue yCmaHdA8IUEAICs
unmpoowvilocep Swartz, no KOMopomy RpPOBOOULACH U2Nd
onsl mpanccenmanvrou nynkyuu. Msz-3a ampeszuu eepx-
Hell NonoU 6eHbl ONUHHBIL NPOBOOHUK YCMAHABIUBAICS
noo kpviuty HII. Iynkyus mesxcnpedcepOnou nepe2opoo-
KU 8bINOTHANACH NOO PEHMEEHON0SULECKUM KOHMPOTLEM U
umena psio ocobeHnocmeltl.

Ilpedicoe 6ceco, omcymcmeogan Kiaccuyeckuul
CKAuoK MpanccenmanbHol u2ivl U3 6epxuell Noaol
eenvt 6 III1. Taxoce ounamayus KC usmensia uc-
MUHHbBIE 2PAHUYBL AMPUOBEHMPUKYIAPHOU 6OPO30bl.
Janee 6so0uncs eenapum ucxoos uz eeca nayuenma
¢ pacuemom 100 eounuy na 1 ke eeca. Ilocne amoeo
no ONUHHOMY NPOBOOHUKY 6 JIII 6600uncs uHmpoowvio-
cep Swartz ¢ e2o nociedyrujell 3aMeHol Ha Ynpasise-
MYI0 00CIMABOUHYIO CUCEMY, NO KOMOPOU NPOBOOULCS
KpUoOAnIonHblLl Kamemep ¢ YUPKYIAPHbIM OUACHOCMU-
yeckum anexkmpooom. C nomowvio HasueayuoHHoOU Cu-
cmemuvl Acmpoxapo 8bINOIHANACH AHAMOMUYECKAS pe-
konempykyusi JIIT u JIB. B kxauecmee kpuoOaiionHozo
kamemepa ucnoavzoeaics Arctic Front Advance Pro.
Ilo cmanoapmmnomy npomoxony nposedenvl Kpuoso3-
deticmeust Onumenvrocmoio 180 cexyno. Hamu ne 6vi10
ommeueno mexHu4ecKux mpyoHocmeu ¢ NO3UYUOHUPO-
6aHUEM BOCOMUNONIOCHO20 OUASHOCHUYECKO20 IleK-
mpooa Achieve ¢ JIB, a makoice npodiem ¢ ux OKKJO-
sueti kpuobannonom (puc. 3). Ilpu eo30eiicmeusx Ha

Puc. 3. Penmzenonocuueckas KapmuHa 1€6020 npeo-
cepous u nezounvix een. Ilepeone-3aonasn npoexyus.
Ilpumeuanue: 1 - konmpacmupoganue 16020 npeo-
cepous, 2 - OKKII03UA U AH2U0ZPAdus neeoil eepxneil
J1€204HOIL 6eHbl, 3 - OKKNIO3UA U AH2UOZPaPUA NPAsoil
6epxHell 1e204HOIl 6eHbl, 4 - OKKNI03UA U aHzuozpagus
npaeoil HUICHEll 1e20UHOU 6ECHbL.
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npaswvlx JIB ynpasisiemvlii OuacHocmuyeckuil kamemep
6611 NPOBEOeH Hepe3 KOPOHAPHBIU CUHYC 6 001acmb
npasoll NOOKAIOYUYHOU 8eHbL OJIsL CUMYIAYUU NPABO2O
ouagpaemanvrozo Hepsa (puc. 4). B konye npoyedypsi
coxpaunsinace @II, 6 ces13u ¢ uem CuHycogviti pumm ObL
680CCMAHOBNEH INeKMpouMnyivcuot mepanueti 200
Hoc. Ha momenm svinucku nayueHmxu Obl10 ommeude-
HO COXpAHeHUe CUHYCO8020 PUMMA.

OBCYXKJIEHHUE IMOJYYEHHBIX
PE3YJIBTATOB

B cooTBeTCTBNY C TTOCIIETHIMHU PEKOMEHAAIMSIMHI IO
neuennro ®IT Bcem manueHTaM NEpBBIM HTAOM PEKOMEH-
nosana NJIB Bue 3aBucumocTn ot opmsl aputmuu [4]. B
JUTEpaType OMHMCAHbI KaTeTEPHBIC BMENIATEIbCTRA 10 T10-
BOIy puTMa cepamna y mamuentos ¢ [TJIBIIB [5-8]. Ograko
CYIIECTBYET OTPAHHYCHHOE KOJIMYECTBO ITyONMKALMHA 1O
KBA JIB y naunentos ¢ IIJIBIIB u arpesuneit BIIB, u Bce
OHU ONHCAaHbI 3apyOekHbIMH aBTOpamMu [9, 10].

Hanmuune nmanHOW aHOMalMy BIIAJCHUS BEHO3HOM
KPOBH B CEpJIIC OT BEPXHEH YacTH Tena Ipesroyaraet
JIOTIOJTHUTENBHBIA PHUCK BO3HUKHOBEHHS OCIOXXHEHHH B
xone KBA JIB. Ilpexne Bcero, cTaHOBUTCSL HECTAHAPT-
HOM mpolenypa TpaHCCENTalbHON HyHKIUH. Tak Kak
OTCYTCTBYET TIEPBBIH CKAauUOK TPAHCCENTAIbHON HIJIBI
IIPY €e HU3BEICHUH Ha MEXKIIPEICEPAHYIO TEPETOPOAKY
U HapylIeHO TNPEJCTaBICHHE 00 aTPHOBEHTPUKYISIPHON
6opozne m3-3a nunatupoBaHHoro KC, BO3MOXKHBI Tex-
HUYECKHE TPYAHOCTH mpu obecmedennu pocrymna B JIII,
a TaKKe BO3pAcTaeT PUCK BBIXOAA WINIBI B MEPUKap U
TaMIOHA/bI cepma. Psyi aBTOpOB peKOMEHAYET HpOBe-
JICHWE AaHHOW MPOLEAYPHI MOJ 3XOKapAnorpaduieckoM
koHTposieM. IIpyn 3TOM MOryT OBITH MCHOJB30BAHBI Kak
YPECIUINEBOAHbIC, TAK U BHYTPUCEPACUHBIC TATIUKH JUIs
axokapauorpadum [11].

Puc. 4. Penmzenonozuueckas Kapmuna npu npogeoeHuu
INEKMPOoOa O CIUMYTIAUUU OUAPPAZMATIbHO20 Hepsa
uepes KOPOHAPHLLIL CUHYC U JIeGYI0 NEPCUCUDPYIOUYIO
6epxHi0t0 nonyio geny. Ilepeone-3a0nas npoexyus.
Ilpumeuanue: 1 - ouaznocmuyeckuil ynpasnaemolil
MeKmpoo 6 odnacmu npasoil NOOKIIOUUYHOU 6eHbl, 2 -
INEKMPOO 6 KOPOHAPHOM cuHyce, 3 - KPUOOANTOHHbLIL
Kamemep 6 6epxHell 1e204HOIl 6eHe.
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Taxoke arpesus BIIB ycnoxHseT mponecc cTuMyins-
UM aradparmaibHOro Hepsa. Hekotopble aBTOpbI, BCTpe-
TUB aHoMmasbHOE cTpoenue cepana c [IJIBIIB u arpesueit
BIIB, kOHTpoIMpOBadu JHIIb AMIUIUTYAY COKpallleHHUs
nuadparMbl Ipy BO3JCHCTBHsAX Ha npasbix JIB [12]. B
HallleM clly4ae YJajloch JIOOUTHCS CTHUMYISIMH TPaBOTO
nradparMalbHOrO HEpBa, MCIONbB3Ysl YIPaBIsIeMblil Jna-
THOCTHYECKHI KaTeTep.

3AKJTIOYEHHUE

[IpencraBisisi AaHHBI KIMHUYECKMH Cciayyail, Mbl
XOTe I OBl OTMETHTH Ps/I BOKHBIX acleKTOB. Bo-TiepBHIX,
MOJHOLIEHHOE J1000CIe0BaHUE IAlUEHTOB MOXKET BbI-
SIBUTH aHOMAJIMH Pa3BUTH CepAlla elle Ha IpeIoIeparn-

CASE REPORTS

OHHOM JTarne. BriociaeacTBuu 3To M03BOJISET MPOrHO3UPO-
BaTh PsAJl TEXHUUECKUX TPYIHOCTEH U 3apaHee MpogyMaThb
MYTH UX pelleHus. Bo-BTOpbIX, HAMU OIMCaH COCo0 CTH-
Mynsiuu inadparmaibHoro Hepsa npu arpesun BIIB. B
JTAHHOH CUTyallul Mbl PEKOMEHyeM UCII0JIb30BaTh yIIpaB-
JIIeMbII TUarHOCTUYECKUI KaTeTep, KOTOPBII MOXKHO MPo-
Bectr yepe3 KC u [IBJIIIB no oGmactyu jieBOH HMOIKIIIO-
YUYHOW BEHBI. B-TpeThUX, MBI XOTEIH OBl OTMETUTbH, YTO
CTaHJIapTHBIN MIPOTOKOJ TPAHCCENTANbHOM MYHKIUU MOJ-
BepraeTcs 3HAUUTEIbHOMY U3MEHEHUIO BCIIEJICTBHE aTpe-
3un BIIB n munatuposannoro KC. B panHol cutyaruu
LeJIeCO00Pa3HO BBIMOJIHATH IYHKIMIO MEXIIPEICEpAHON
MEPEropoKU MO KOHTPOJIEM UPECIHUIIEBOHON UIH BHY-
TPHUCEPACUHON IXOKAPAHOTpa(HH.
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CoBpEeMEHHBIM Pa3BUBAIOLIUMCS HAlpaBICHUEM B
COBEPILICHCTBOBAaHUM TEpalMU MAaIlMEHTOB, CTPaJaroIluX
¢ubpwusiuent npeacepauit  (PIT), sBustroTest paHHUR
KOHTpPOJIb PUTMA U OTpEe/esICHHe MOKa3aHUH K MCHONIb30-
BaHMIO KaTeTEepHOH abialyy B Ka4ecTBE TEPAIMU TIEPBOH
muauK. Teme pannero koHtpoussi purma npu @I B Oaze
nanHbix PubMed 3a mocnemnue 3 roma (¢ 2021 . mo 2024
I) MOCBSILEHBI 92 MyOIMKalKK, B TOM YUCIE 8 - paHI0MH-
3MPOBaHHBIX KIMHUYECKUX HCClieJoBanuii. B 0630pe npen-
CTaBJICHBI JIaHHBIE 28 PadOT, METOIOIOIMYECKOEe KadeCTBO
KOTOPBIX OTBEUaeT KpUTepUsM pyKoBojacTBa KoxpeiiHoB-

© Konnextus aBTropos 2024

CKOT'O COOOIIECTBa, M Pe3yJIbTaThl 001aal0T TOTCHIIAIOM
YCUIJIGHHsI JIOKa3aTeIbHOCTH B BOIPOCE HEOOXOANMOCTH
paHHEro KOHTPOJS PUTMA. DTO MOJOKEHHE CTAaHOBUTCS
0COOCHHO BaKHBIM C YYETOM Pa3BUTHSI MPEACTABICHUN O
@Il xak KOHTHHyyME C MpPOTPECCUPOBAHUEM APUTMHH K
MOCTOSIHHOM (hopme. Bo Bropoit wacTu 0030pa mpencras-
JeHsl 12 uccienoBaHui 110 TeMe KaTeTepHOM abnauu npu
@TI, pesynbrarsl KOTOPBIX ormyouKoBansl ¢ 2021 mo 2023 1.
1 MO3BOJIAIOT PACIIUPUTh PEKOMEHAALUH 110 TIPUMEHCHHIO
9TOI METOJMKH KOHTPOJISI CHHYCOBOT'O PUTMA, OCHOBAHHBIE
Ha NMPUHIUINAX JOKa3aTelIbHOW MEUIINHBIL.

@)oveo |
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HCCJIEJIOBAHUS, YCUJINBIIUE
MO3UIMNA CTPATEIT MU KOHTPOJISI PUTMA
Y MAIIMEHTOB C ®UBPUJLIALIMER
NPEJCEPINI

B 2022 r. omybnukoBaHo nccnenoBanue E.Marcusohn
et al. [1], mocesimenHoe (akTOpaM, acCOLMUUPOBAHHBIM C
BoccTaHOBIIeHHEM (yHKIUU jieBoro xkemyaouka (JDK) y
MalMeHTOB ¢ KapauoMuonaruel, ooycnosiennoit OIT (ee
JIMarHO3 OCHOBBIBAJICS HA WMCKIIOUEHHH IPYTUX MPHIUH
CepICYHON HENOCTATOYHOCTH M BOCCTAHOBICHUHU (DyHK-
uun JDK mocite Bo3BpaleHus: K CHHYCOBOMY puTMY). Lle-
JIBIO WCCIICAOBAHMSA SIBIISUIOCH BBISIBICHHE KIMHUYECKUX U
axokapauorpaduuecknx HakTopoB, CBI3aHHBIX C YIIydllie-
HHUeM cucTordeckoi ¢pynkunu JDK mociie anexTpudeckoit
KapIMOBEPCHUN WJIM KaTeTEepHOW alaliy y MaueHTOB CO
cHWKeHHOHN (paknueit BriOpoca (PB) JIK mpu kapawmo-
muonaruu, odyciosneHHord PII. B umccnemoBanue Obun
BKJTFOUEHBI TTAITUEHTHI C HCXOAHO coxpaneHHor @B JIK (B
TepHO] CHHYCOBOTO pUTMa), CHIbKeHneM DB B pesynbrare
rusiaust OI1 u ynyumennem @B JIK nociie BoccTaHoBie-
HUS CHHYCOBOTO PUTMa. ABTOPBI IPOBEIIH CPAaBHUTEIHHBIH
aHaIM3 JAHHBIX TeX MaIMeHToB, y koTopbix @B JIXK yBe-
JUYMBAIACH J0 UCXOIHOTO HOPMAJIBHOTO YPOBHS, U HAIH-
€HTOB, Y KOTOPBIX Takoro 3ddekra He Habmr0AaI0Ch. Y 86
nauueHToB ¢ OII ormeuanuch NpU3HAKU CHUKEHUS! CUCTO-
nuaeckort pyukuuu JOK u ynyqirenuss @B mocite Bo3Bpa-
IICHUS K CHHYCOBOMY PUTMY, IIPH 3TOM Y 64% ManuenTos
O®B BoccTaHaBnIMBaiIach 10 UCXOAHOTO YpOBHA. [lanmeHTh!
C UIIIEMHUYECKO# O0Ie3HBIO cep/Ilia B aHaMHe3e, OoJiee HU3-
kot @B JIXK u 60nbmmMm pazmepom JOK mpu oOyciioBieH-
Hoi @II kapauoMHoNaTuy peke BO3BpaaINCh K YPOBHIO
HopMaibHOU pyHKnK JDK mocie BocCTaHOBIEHUS! CHHY-
coBoro putMma. VccrnenoBanue umesno psifi OrpaHMYECHUM:
aXOoKapAauorpadusl MPOBOIWIACH TSITHIO CHEIHATINCTaMHU,
M aBTOPBI HE HMCKIIOYATH BO3MOXKHOCTH Pa3Nu4uid B WH-
TeprnpeTranuu pe3ynsraroB; Gyakius JDK oneHuBaiack ¢
TOMOIIIbIO YPECIIUILIEBOAHOM, @ HE TPAHCTOPAKAIBHOM HXO0-
kapauorpaduu. Pe3ynbrartel paboThl MOTYT OBITH CBSI3aHBI
C HEJIOCTaTOYHO TOYHOM YJIBTPa3BYKOBOW JIHMAarHOCTUKOM
KapJMOMHUONAaTUH, aCCOIMMPOBAHHOW C apuUTMHUEH, HO,
C JIPYrod CTOPOHBI, CIOCOOHBI yKa3bIBaTh Ha HEOOXOMHU-
MOCTh Oosiee panHero Hadana jedeHuss OII mpu cHUKEH-
Hoi @B ny1s1 ynydineHus UCXO0B.

JlanHOe wWccienoBaHWEe AMEPUKAHCKAas KOJUIETHS
KapAHOJIOTOB, AMEpHKAHCKasi KapAHOJIOTHYEeCKas acco-
nuanus, AMEpUKaHCKas KOJIJIETHA TOPAaKaJIbHBIX Bpadei
u OO6mectBo cepaeunoro purma (ACC/AHA/ACCP/
HRS) B cBoux pexomenmanusx 2023 rojga BKIOYWIA B
Ka4eCTBE MOAAEPKKH MOJIOKESHIS, MOTyYnBIIETo 1 Kacc
(ToBBINIEHWE B cpaBHEHUH ¢ pekomeHmanusmu 2019 1.):
nareHTam co cHmkeHHoi ¢yukmuei JIDK u nepcuctu-
pytoreit ®I1 (unu ¢ Beicokum OpemeHem DII) crmemyer
PEKOMEHI0BATh MOTBITKY KOHTPOJSI PUTMA, YTOOBI OIle-
HUTB, ciocoOcTByeT it I cHmxenuto pynkuu JDK [2].
Pexomennanuun EBpormeiickoro o0imecTBa KapauoJoTroB
(ESC) 2020 1. B TOM OTHOIIEHUHU COAEPIKAT CIETYIONTHE
nonoxxenus: 1) karerepHas abmamus OI1 pekomenmyeTcs
C 1IeJIbI0 00paTHOTO pemoaenpoBanus auchyukuun JIK
y nanuenToB ¢ @II, xorga BeICOKa BEPOSITHOCTh pPa3BU-
THS TaXUUHIYIHPOBAHHON KapAMOMHOIIATHH BHE 3aBH-
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cumoctu ot cumnromoB (I kmace); 2) ciaemyer paccmo-
TPETh KaTeTEPHYIO a0NalMI0 y OT/JCJIBHBIX MalMeHTOB C
CepAeUHON HeJ0CTaTOUHOCThI0 U HU3koM ®PB JIK nms
YIYUIICHHUS] BBKUBACMOCTHA U YMCHBIICHUS KOJIMYCCTBA
TOCIHUTAJIN3AINH, CBI3aHHBIX C CEPJICUHON HEJI0CTaTo4-
nocthio (I1a) [3].

UccnenoBanne J.G.Andrade et al. (2021) nocss-
IaJI0Cch KpHoalnaluy WIM MEJUKaMEHTO3HOMY Jiede-
HUIO Kak Tepanuu nepsoit nuHuu mnpu @I [4]. ABTopsl
pangomuzupoBanu 303 manueHTa ¢ CAMITOMHON MapoK-
cu3manbHOi ODII, panee He MOMy4YaBIIUX JIEUCHHUE, IS
MIPOBEJICHHS KPUOAOIAMY WIIN TIOJTY4YEHUS! aHTHAPUTMH-
YECKOH JIEKapCTBEHHOW TEPaAIMHU C IIEIbI0 KOHTPOJISI PUT-
Ma. Bcem mamumentam ObUIO MMILTAHTHPOBAHO YCTPOW-
CTBO KapJIMOMOHUTOPHHTA JUISI BBISIBJICHUS IPEACEPIHON
taxuapuTMun. CpoK HaOIIOICHHUS COCTABIISUT 12 MECSIIEB.
[lepBr4HOI KOHEYHOW TOYKOW OBUI NMEPBBIA JTOKYMEH-
TaJbHO MMOJTBEPIKJICHHBIH PELUANB JTI000H MpeacepaHon
taxuapurmun (@I1, Tpeneranue npeacepanii WM npea-
cepiHas Taxukapaus) Mexxay 91-m u 365-m qHsAMU nocie
KaTeTEepHOM abyalMy WM Hadajia rmpueMa aHTHAPUTMH-
yeckoro npenapara. Uepes 1 rox peunuuB npeacepaHon
TaxMapuTMHUH ObLI 3apEerUCcTPUPOBaH y 66 n3 154 nanuen-
TOB (42,9%) B rpymme abnaruu u 101 u3 149 nanueHToB
(67,8%) B rpyIme MEIMKaMEHTO3HOW aHTHAPUTMHYECKOM
tepanuu (oTHomeHUe puckoB [OP] 0,48; 95% moeepu-
tenbHb uHTepBan [JAU] 0,35-0,66; P<0,001). Cumn-
TOMHasl TpeAcepaHas TaxHapUTMHUSl PELUAMBHPOBAIA
y 11,0% nanuenToB, nepeHecmux abnanuio, u'y 26,2%
MAIMEHTOB, MOJYYaBIINX aHTHAPUTMUYECKHE ITPETapaThl
(OP 0,39; 95% AU 0,22-0,68). Cepbe3Hbic HEKETATEIb-
HBIC SIBJICHHS BO3HUKaIM y 5 marueHtoB (3,2%), mepe-
Hecmunx abnanuto, u'y 6 mauneHtos (4,0%), moaydyaBumx
QHTHAapUTMHUYECKHE TIperaparsbl.

Uccnenosanne J.G.Andrade et al. 6buUI0 BKIIFOUEHO
B pexomenannn ACC/AHA/ACCP/HRS st nognepxkn
TIOJIOXKEHUS C KJIACCOM 2a: y MAalMEeHTOB C CHMIITOMHOW
OII KOHTPOJIb PUTMA CJIEYET PACCMOTPETH JUIsl YITydIile-
Hust cuMntoMoB [2]. Joxkyment ESC B 2020 1. mpucBou I
KJIaCC PEKOMEHJAIMU: TepaIHs, KOHTPOJIUPYIOIAs PUTM,
PEKOMEHIyeTCsl JUIsl YIYUIIeHUS] CUMIITOMOB U KadecTBa
JKM3HU y MalueHToB ¢ cumntoMHuoi @II [3].

Pabora D.Kim et al. (2021) mpencrasisiia ooOmicHa-
[IMOHAJILHOE KOTOPTHOE HCCIIEJI0BAHUE CPOKOB JICUCHMS
n 3QQEKTOB cTpaTernu KOHTPOJIS PUTMA y TALMEHTOB C
OIT [5]. Lenb aBTOpPOB - YCTAaHOBUTH, pa3ivyaloTCs JIn
pe3yabTarthl MPUMEHEHHs CTPAaTerMy KOHTPOJS pUTMa B
3aBUCHMOCTH OT BPEMEHU MEX/Y MOCTAaHOBKOH JMarHo3a
OII u Hayanom neuenus. Mccnenoanue Britodasno 22 635
B3pocnbix narueHToB ¢ PIT u cepreuHo-cocyaucTeiMu
3a00JICBaHUsIMH, HEJIaBHO HA4YaBLIMX JICYCHHE COIIACHO
CTpareruv KOHTPOJIsSI pUTMa (aHTHApUTMUYECKUE Iperna-
pathl WK abnanus) Ui CTPaTeruy KOHTPOJISI YaCTOTHI JKe-
JIyIOYKOBBIX cokpateHuil npu DI B nepuon ¢ 28 uromns
2011 r. mo 31 nekadpst 2015 . Peructpuposascs KOMOMHU-
POBaHHBIN MCXOM: CMEPTh OT CEPACYHO-COCYIUCTHIX TPH-
YHH, MIIEMUYECKUH WHCYJIBT, TOCIIMTAIN3AINS IO TOBOIY
Cep/IeYHON HEJI0CTaTOYHOCTH WK MH]apKTa Muokapaa. B
HCCIIelyeMOM MOMyNSAIUK cpeHuil Bo3pacT cocTasisin 70
JIeT, MTPOJIOJDKUTENILHOCTD Habmroaenus - 2,1 roxa. Cpean
MalMeHToB ¢ paHHUM JiedenueM PII (HayaTbIM B TeueHHE
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OJIHOTO TO/Ia C MOMEHTA ITOCTaHOBKU JAMArHo3a) KOHTPOIb
puTMa ObUT CBsi3aH ¢ OoJjee HU3KHM PHUCKOM HEPBHYHOTO
koMOuHUpoBaHHOTO Hcxoaa (OP 0,81; 95% 11 0,71-0,93;
P=0,002). TIpu 3TOM y HalMeHTOB C MO3[HUM JIEYEHUEM
@II (uepe3 rox u Oosee mocie MOCTAHOBKU JIMAarHo3a) He
00Hapy’>KMBAJIOCh Pa3JIMUUil B PUCKE TIEPBUYHOTO KOMOH-
HUPOBAHHOTO MCX0/1a MEXLy KOHTPOJIEM PHUTMa U KOHTPO-
neM yactotsl (OP 0,97; 95% 1M1 0,78-1,20; P=0,76). Takxe
HE OTMEYaJOCh CYIIECTBEHHBIX pa3inyuii 0€3011acHOCTH
MEX/Y CTpaTerusiMi KOHTpPOJISI PUTMa M 4acTOTHI B pa3-
HBIE CPOKH JiedeHusl. boriee paHHee Hayalo jie4eHus ObLIO
JIUHCWHO CBsI3aHO C Oosiee ONArONPHSITHBIMU CEPICUHO-
COCYTUCTBIMHU HCXOJIaMM JIJIsI KOHTPOJIS PUTMa TI0 CpaB-
HEHHMIO C KOHTpoieM uacToTel. CienoBaTenbHO, paHHEe
Hayajio KOHTpois purma B padore D.Kim et al. accouu-
MpOBAJIOCH ¢ Oojiee HU3KUM PUCKOM HEOIaromnpHsTHBIX
Cep/IeUHO-COCYANCTHIX MCXOA0B MPH CPAaBHEHUH CO CTpa-
TEruel KOHTPOJIS YacTOTHI Y IMAIMEHTOB C HEJaBHO Jna-
rHocTupoBaHHON DII. DTa cBsI3b HE BHIABISIIACH Y MAllU-
eHToB, crpanasumx ®II 6onee ogHorO roja.

B 2022 rony omy6nukosana crarbs J.Dickow et al.
[6] 0 mMPUMEHUMOCTH B PYTHHHOI NMpaKTHUKE Pe3yabTaToB
uccnenoBanusg EAST-AFNET 4 [7], mporeMoHCTpUpOBaB-
LIEr0 KJIMHUYECKYIO TT0JIb3Y PaHHEH CTpareruu KOHTPOIIs
pUTMa y MaiueHToB ¢ Brepsble Bo3HuKIeH PIT u comyT-
CTBYIOIIMMH  CEpJICUHO-COCYAUCTHIMU  3a00JICBAHUSIMH,
B PYTHHHOI NpakTHKe. ABTOPHI pabOThl WAECHTU(DUINPO-
Banu 109739 manueHToB C BIEpBbIE JUArHOCTUPOBAHHOM
OI1 ananornyno auzaiiny uccienoBanust EAST-AFNET 4
B TEYEHHE Ieproaa Habopa ero y4acTHUKOB. IlanmeHTs
ObUTH KJTacCH(UIIMPOBAHBI KaK MOJTy4aBIINe PAaHHUI KOH-
TPOJIb PUTMA C UCIOJIb30BAaHHEM a0NalK WM aHTHAPUT-
MHUYECKOH JIEKapCTBEHHOH Tepanmuyu B TEUEHHUE IEPBOTO
rona nocie auarHoctuku OIT (n=27106) wiu He moNy-
YaBIIME PaHHUH KOHTPOJIb pUTMa (KOHTPOJIbHASI IPYIIIA;
n=82633). Ilocne mpuMeHEeHHUs CTaTUCTHUECKONH METOIH-
KM propensity score matching ucrosb3oBajiach perpeccus
Kokca ny1st cpaBHEHUS! TPyYII [0 TIEPBUYHOMY KOMOUHUPO-
BaHHOMY HCXOAy (CMEpTh OT JIOOOW NMPUYHMHBI, UHCYIBT,
TOCIHTANIN3AIMS 110 TOBOJY CEp/ACYHON HEIO0CTaTOYHO-
CTH WM MH(pApKTa MUOKap/a). BoibmIMHCTBO MalMeHToB
(79948 n3 109739; 72,9%) COOTBETCTBOBAIN KPUTEPHSIM
BiutoueHust B EAST-AFNET 4. Pannuii koHTposns put™Ma
OBUT CBSI3aH CO CHIDKCHUEM PUCKA IIEPBUYHOTO KOMOWHH-
posanHoro ucxona (OP 0,85; 95% U 0,75-0,97; P=0,02)
CO 3HAYUTEJILHOW COIIAaCOBAaHHOCTBIO PE3YJIBTATOB MEXTY
nauentamu, coorserctsoaBmmu (OP 0,89; 95% U
0,76-1,04; P=0,14) 1 HE COOTBETCTBOBABILIUMHU KPUTEPHUSIM
pmtoueHus B EAST-AFNET 4 (OP 0,77; 95% U 0,60-
0,98; P=0,04). Panuuit KOHTpOJIb pUTMA aCCOLMUPOBANICS
c Oosiee HM3KMM PUCKOM MHCYJBTa Kak B OOIIel KOrop-
TE, TaK U y MAlUCHTOB, COOTBETCTBOBABIINX KPUTECPHSIM
rmtoueHust B EAST-AFNET 4. Jlanubliii ananu3 noarsep-
JIMJT KIIMHUYECKYIO T0JIb3Y PaHHEro KOHTPOJISl pUTMa, Ha-
omonasinyrocst B EAST-AFNET 4, u HeoOX0auMOCTh €ro
paccMOTpPEHHsI KaKk pe3yJbTaTUBHOTO HAIpaBJICHUS Jieue-
HUS HEaBHO AuarHocTHpoBaHHON DII.

Pab6oter D.Kim et al. u J.Dickow et al., a Takxe wuc-
cinenoBanne EAST-AFNET 4 sgBisiance, OCHOBaAHHEM s
HoBoii pexomennaumun ACC/AHA/ACCP/HRS B 2023
Tojy: JUId MAI[EHTOB C HEJJaBHO JUArHOCTUpoBaHHONW DI
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(<1 rona) cnexyer paccMOTPETh KOHTPOJIb PUTMA ISl CHU-
JKCHUSI PUCKa TOCHHUTANN3AIMK, UHCYJIbTa U cMepTH (2a)
[2]. B pexomennanuun ESC mo ®IT 2020 roma naHHbIe
EAST-AFNET 4 He ObUTH BKIFOUCHBI M3-32 MPAKTUYCCKH
OJHOBPEMEHHOT0 UX MPECTABICHNUS, U TOJIOKEHUS JIOKY-
meHnTa ESC oTHOCSITCS mpek/ie BCero K CUMIITOMHBIM Ta-
MEeHTaM. B 4acTHOCTH, KaTeTepHYIO N3OSN0 JIETOUHBIX
BEH CJIeyeT paCCMOTPETh B KaueCTBE NEePBOi JINHUY Tepa-
UM C LEJIBI0 KOHTPOJISE PUTMa JUIsl YITy4IICHHS CHMIITOMOB
Y OT/ICNBHBIX TPYIIN NAMEHTOB ¢ CHMITTOMHBIMU STH30/1a-
mu napokcu3ManbHoi OIT (Ila) mmr MOXKHO paccMOTpeTh
IpU CUMITOMHOW nepcuctupyromeidr PIT 6e3 Gonpimx
¢axropoB pucka peunansa PIT kak ambrepHaTHBY aHTH-
aputMuueckuM npemnaparam [ u 11 knaccoB, yuuThiBas Bbi-
0op marenTa, moas3y u pucku (I1lb) [3].

A Rillig et al. mpoBoamu cybananuz EAST-AFNET
4, TOCBSILCHHBIA paHHEMY KOHTPOJIIO PUTMa y IalHeH-
toB ¢ ®II u cepreunoii HepocTaToOYHOCTHIO [8]. B pabore
OLICHMBAJIOCH BIIMSTHUE PaHHEH Teparuy KOHTPOJS pUTMa
10 CPaBHEHMIO C OOBIYHBIM JIeUeHHEM (KOHTPOJIb PUTMA
TOJIBKO JUISl YIyYIIEHWS! CUMITOMOB) Ha JiBA OCHOBHBIX
HCXO/la MCCIIEJOBAaHUS U HA OT/IENbHbIE BTOPUYHBIE HUCXO-
JIbl Y TIALMEHTOB C CUMIITOMaMHM CEep/ICYHON HEeIoCTarod-
noctu II-11I kmacca mo knaccudukamuu Hero-Hopkekoit
kapauonorndeckoit accounanuu uin ®B JDK <50%. B
aHaJn3 ObUTH BKJIFOYCHBI 798 manueHToB (37,6% sKeHIIuH,
cpennuit Bozpact 71,0 ron, 785 ¢ uzectnoit ®B JIK). ¥V
OonpiiMHCTBA TanMeHToB (n=442) nuarHocTHpoBajach
cepaeyHast HeJoCTaTOuUHOCTh ¢ coxpaneHHoi @B JDK (DB
JDK>50%; cpennsin @B JDK 61+6,3%), y 211 nauuen-
TOB - CcepJ/ieuHasi HeJJOCTaTOUHOCTb C YMEPEHHO CHUKEH-
Hoit ®B (DB JIXK 40-49%; cpennsis @B JIK 44+2,9%),
y 132 - cepaeyHast HEIOCTATOUHOCTh CO CHUXKeHHOH DB
(OB JDK<40%; cpenusis @B JIK 31£5,5%). Menuana
HaOmonennst coctapmsia 5,1 roma. KoMOMHMpOBaHHBIN
TIEPBUYHBII UCXOJ] B BUJIE CEPJICYHO-COCYANCTOH CMEPTH,
MHCYJIBTa WM TOCIUTAJIM3ALUKN TI0 MOBOMY YXY/IIICHHS
CepJeYHON HEIOCTAaTOYHOCTH MM OCTPOTO KOPOHAPHOTO
CHUHJIpOMa BCTpeuascs pexe y MalMeHTOB, paHIOMHU3UPO-
BaHHBIX JJIsl paHHEro KOHTpoist putMa (94/396; 5,7 na 100
MAIMEeHTO-JIET) 110 CPAaBHEHUIO C MallUeHTaMM, PaHJOMHU-
3UPOBAaHHBIMU Tl «00BIYHOTO JieucHus» (130/402; 7,9 Ha
100 mauuenrto-net; OP 0,74; 95% AU 0,56-0,97; P=0,03),
BHE 3aBHCHUMOCTU OT CTaTyca CEpJACYHON HEeJI0CTaTOYHO-
ctu (P=0,63). IIpu satom ®B JIXK ynyumanace B 0obeux
rpynmax (abcomornoe nzmenenne @B JIK yepes 2 rona
coctasisuio 5,3+11,6% B rpynme paHHEro KOHTPOJIS PUT-
Mma u 4,9+11,6% B rpynmne «oObraHoTO JIeueHus; P=0,43).
Ora pabora MoOATBEpAMIIA, YTO TEparusi KOHTPOJS pUTMa
MIPUHOCUT KIMHUYECKYIO MOJIb3Y MIPU €€ Havasle B TeUCHHE
1 rona nocie auarHoctupoBanust GI1 y manueHToB ¢ pu-
3HaKaMU UM CUMITOMaMU CEp/IeUHON HEI0CTaTOYHOCTH.

Takske Bonpoc ocobenHoctel Tepanuu OI1 mpu cep-
JICYHOW HenocTatouHocTH aHanusupoBaics D.L.Packer
et al. Mo pesyabraram cpaBHEHHs alllalliy U MeTUKaMeH-
To3HOM Tepanuu OII mpu cepreuHol HeJOCTATOYHOCTH Y
yuyacTHUKOB uccienoBanust CABANA [9]. B atom mpoekre
2204 nanuenta ¢ OI1 B Bo3pacte >65 set unu <65 neT u ¢
>1 ¢akropaMu pucka HHCYJIbTa ObLIM PaHAOMU3UPOBaHbI B
IPYIIIBI KATETEPHON abiayy JUIsl U30JISALUH YCTHEB JIErod-
HBIX BEH WJIM MEIMKAMEHTO3HOW TepamuH, BKIOYaBIICH
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rpenaparsl, KOHTPOJINPOBABIINE YAaCTOTY KEITYTOYKOBBIX
COKpAIlleHU# WM CUHYCOBBIM putM. Becero 778 uenoBex
(35%) w3 y4acTHUKOB PabOTBI MCXOIHO UMEIHU Cepicy-
HyI0 HenocraroyHocTh > (yHKIMOHANBHOTO Kilacca Mo
knaccudukanun Hpro-Mopkcekoii kapauonorudeckoii ac-
conpaiyy. [lepBuyHas KOHEYHas TOYKA HCCIIEOBAHUS
CABANA 0Obu1a KOMOMHHPOBaHHON (CMEpTh, WHBAJIHIH-
3UPYIOLIMH HHCYJIBT, CEPhE3HOE KPOBOTEUECHHE MIIH PEaHU-
MaIusl TPy BHE3AITHON OCTaHOBKE cepjra). B atom ¢par-
mente CABANA 378 60abHBEIM Ha3Hauajgach abOmarus, a
400 - meaukamentosHas tepanust OI1. OB JDK na ucxon-
HOM ypoBHE Obl1a noctynHa y 571 maruenta (73,0%) u'y
9,3% w3 Hux oHa Obuta <40%, y 11,7% - 40-50%. B rpyn-
e abianuy HaOIIo1aI0Ch CHUYKEHHE YaCTOTHI IIEPBUYHON
KOMOMHUPOBAaHHON KOHEYHOW Touku Ha 36% (OP 0,64;
95% 1U; 0,41-0,99) u pucka cMepTH OT BCEX MPUYHH HA
43% (OP 0,57; 95% AN 0,33-0,96) no cpaBHEHUIO C Me-
JIMKAaMEHTO3HOM Tepanueil mpu MeuaHe epruoaa Hadko-
nenust 48,5 mecsna. Yactora peunanBoB PII okazanack
MeHble B rpymme admaruu (OP 0,56; 95% JIU 0,42-0,74).
CKOppeKTUpOBaHHasl CpeIHsS pa3HHLIA /ISt OOIIEro MmoKa-
3arens onpocHuka AFEQT, ycpeanenHas 3a Bech nepuo
Habmronenus B Teuenne 60 Mecsies, cocTasisia 5,0 Oai-
noB (95% AU 2,5-7,4 Gamna), a Ui 9aCTOThI CUMIITOMOB
u3 criucka MAFSI - 2,0 6aia B moib3y rpyIibl adiaiuu
(95% U; ot -2,9 no -1,2). Takum oOpa3om, y y4aCTHUKOB
CABANA ¢ XpOHHUECKOH CepJeYHON HETOCTAaTOYHOCTHIO,
JIMarHOCTUPOBAHHOM HAa MOMEHT BKJIIOYEHHSI B MCCIIEO-
BaHME, KaTeTepHas abianysi MpUBOJMIA K YMCHBIICHHIO
peunanBos @I, ynydiieHHI0 BBKMBAEMOCTH U KayecTBa
JKM3HU TI0 CPaBHEHUIO C MEIMKAMEHTO3HOW Teparmuei.
[Tpu 3TOM GONBNIMHCTBO MAIMEHTOB UMEIH COXPAHEHHYIO
¢dynxmio JDK.

Jannsie pador A.Rillig et al. u D.L.Packer et al.
noATBep K aaM nojokenne pexomennanuii ACC/AHA/
ACCP/HRS 2023 rona: mis maruentos ¢ OI1 u cepaevnoit
HEJI0OCTATOYHOCTBIO KOHTPOJIb PUTMa CJIEAYET paccMaTpH-
BaTh JUISl YIyYIICHHUS] CUMIITOMOB M MCXO/IOB (TaKUX Kak
CMEpTh W TOCHMTAIN3AIMS 110 MOBOAY CEPACYHON HeNo-
CTaTOYHOCTH WM ninemun) (2a) [2].

B pamxax npeacrasnenuii o @I xak o mporpeccu-
PYIOIIEM CTaIUITHOM 3a00JICBAHUH SIBIIICTCS BAYKHBIM BO-
npoc o 3amezyiennu nporpeccuposanus OI1. B atom Ha-
npaBiieHny yromunatores padotsl T.Koldenhof et al. [10]
(moKa3aHo, YTO y MAIMEHTOB C BIIEPBbIE AUArHOCTHPOBAH-
HoOM mapoxcusMansHoit @I npumeHeHue Bepanamuia ac-
COLIMUPOBAJIOCH C MEHBIIUM Iporpeccuposanuem PII o
CPaBHEHHUIO C NPUMEHEHEHHEM OeTa-aJpeHOOI0KaTOpOB
WIN OTCYTCTBUEM KOHTpoJst yactoTsl) 1 W.Y.Yang et al.
[11]. B mocnenneit padote MACHTUPHUIIMPOBAHBI KIMHU-
Yyeckue (aKTopbl, aCCOIMUPOBABIINECS C TPOTPECCHPOBa-
nueM OI1, mo gannbv ananusa Kuraiickoro perucrpa. 13
8290 nanuentoB ¢ mapokcuzmasibHON OII, BKIIIOUEHHBIX B
uccnenosanue, 50% ObuIa MpoBe/ICHA MepBUYHAS a0IaIys
OI1. OCHOBHBIMH UCXOaMU OBUTH UIIEMHYCCKUN UHCYIIBT
/ cucremHasi 5MOOJHS, TOCIHTAIU3AUS IO CEPIACYHO-
COCYTUCTBIM ITPUYHMHAM, CMEPTh OT CEP/IEUHO-COCYANCTHIX
MIPUYMH B CMEPTH OT JIt000i nmpu4ynHbl. Menuana npouod-
KUTEIBHOCTH HaOroneHus cocrasimsuia 1091 aeHs, mpo-
rpeccupoBanue ®I1 k nepcucTupytomei hopme Mpoucxo-
oy 881 (22,5%) manuenTa 13 rpynisl 0e3 IpoBeieHHs

REVIEW

abmanuu, Toraa kak Toabko y 130 (3,0%) narueHToB rpyn-
nbl abnanum HaOmropancs peuuanB PII u paszsuBanack
nepcuctupytomias DI1. Tloxunoit Bo3pact, Oonee mu-
TenbHbIM aHamHe3 DII, cepaeyHas HEIOCTATOYHOCTD, ap-
TepualibHasl TUIIEPTEH3Hs, HIIIeMUUecKast 00JIe3Hb Cep/la,
pecniuparopHbie 3a001eBaHusl U OONBIINE AUAMETp Tpe-
cepauil accoruupoBanuck ¢ nporpeccupoBanueM OII, B
TO BpeMsI KaK NMPUMEHEHUE aHTHAPUTMHUYECKHX Ipenapa-
ToB 1 abmanus PII - ¢ oTCyTCTBHEM MPOTPECCUPOBAHMS
apuTMUH. Y MalMeHToB B rpymie 6e3 abianun nporpeccu-
poBanne @I ObLIO HE3aBUCUMO CBSI3aHO C TTOBBIIICHHBIM
PHCKOM HIeMUYecKoro uHcyisTa / amoomuu (OP 1,52;
95% AN 1,15-2,01) u rocnuTanu3alud MO CEepACYHO-
cocyaucteiM npuunHam (OP 1,40; 95% 1N 1,23-1,58).

MNmemnecs nanusie o nporpeccuposannn OII no-
3pommitn skcriepram ACC/AHA/ACCP/HRS B 2023 roxy
chopMynupoBaTh peKoMeHAaIMIo: JuIsl nanueHToB ¢ OI1
CTpaTeruio KOHTPOJISI PUTMa CIIEyeT PacCMOTPETh JUIs
YMEHbIICHUST BeposiTHOCTH TporpeccupoBanust OIT (2a)
[2]. B pexomengamusax ESC B 2020 romy orMe4anoch, 4To
«HMCTHHHOE BIIMSIHUE PA3JIMYHBIX TEPAIeBTUYECKUX BMe-
IaTEJIbCTB Ha Pa3HbIX CTAJMSIX 3a00JeBaHMs Ha TPOTrpec-
cupoBanue @I yeTko He onpeneneHo» [3].

Crenyroliee HarpasIeHHE COBPEMEHHBIX HCCIIENO-
BaHMH - U3yYEHUE POJIM CUMIITOMOB IIPH BBIOOPE TAaKTHKU
neuenus OI1. D.Sgreccia et al. B 2021 roxy ony0irkoBamu
cUCTEeMaTHYeCKUi 0030p M MeTa-aHaju3, MOCBSIICHHBIN
CPaBHEHUIO MCXOJIOB ITPU OECCUMITOMHON M CUMITTOMHOU
OII (cmepth OT Jr000H MPUYMHBI, CEPIICYHO-COCYANCTAs
CMEpTh M TPOMOO3IMOOIMUYECKHE COOBITHS), BKIIOYMB B
Hero ganHble 81462 namnuentoB [12]. ¥V 26% naiueHToB
OII xapakTepu3oBaiach kak Oeccumnromuas, a 74% nme-
M cuMOTOMBL. He ObLIo 0OHApYKEHO paznuyuil MEXIy
JIAaHHBIMHM TpyNIaM{d MAalUeHTOB B OTHOLICHHHM PHCKOB
cmeptu ot Beex npuunH (OP 1,03; 95% AU 0,81-1,32),
CMEpTH OT cepAcYHO-cocymucThix npuuud (OP 0,87; 95%
JU 0,54-1,39), pucka uncynsra (OP 1,22; 95% U1 0,77-
1,93), uHCynmbTa WM CUCTEMHOH TpomOoamOommu (OR
1,06; 95% J11 0,86-1,31).

S.Willems et al. npoanain3upoBaiu CTPATETHIO
paHHEro KOHTPOJISI pUTMa B OTHOIIEHWH CUMITOMHOU 1
6eccumnromuoil (I kmace mo MogupUIMPOBAHHOM IIKa-
ne EHRA) @II B uccnenosanuu EAST-AFNET 4. Knu-
HUYECKas M0JIb3a PAHHET0 CHCTEMaTHYeCKOTO KOHTPOJIsS
pUTMa HE paszaudaiach y OECCUMITOMHBIX U CUMIITOM-
HBIX manueHToB [13].

A.N.L.Hermans et al. [14] noka3anu, 4To y maiu-
eHTOB ¢ nepcuctupyroineir OI1 oneHka cooOmaBmIuxcs
CaMUMHU MalMeHTaMH1 CUMIITOMOB, CBSI3aHHBIX C KOHTPO-
JIeM PUTMa C TIOMOIIBIO JIEKTPUYECKON KapHMOBEPCHH,
OJIMH pa3 mepej] KapAuoBepcuei u oauH pa3 B TeueHue |
Mecsila HaOIIoeHHsI TOCIIe Hee PEIKO BBISBIISLIA KOppe-
JSIUI0 MEKIY CUMIITOMaMM M XapakTepoM putMa. He-
o0xoaumbl Ooisiee 3P PeKTUBHBIC METOUKHN JIJISi OLEHKH
CBSI3M CHMIITOMOB M CEPJIEYHOTO PUTMa y IMAIUEHTOB C
nepcuctupytromeit OII.

OnyOnuMKOBaHHBIE B 9TOM HAlpaBICHHH PabOTHI
no3Bosmn skcrepram ACC/AHA/ACCP/HRS 3axutio-
YUTh, 4TO: y nanueHToB ¢ ®II, xorna Bxnag PII B cum-
NITOMATHKY HESICEH, MONBITKa KOHTPOJIS pUTMa (HampH-
Mep, KapauoBepcus Win papMakoJOTrH4ecKasi Teparmus)
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MOJKET OBITh PACCMOTPEHA JJIsl ONIPEJICIICHUS CBSI3H CHM-
nromoB ¢ OIT (2b) [2].

N.Bodagh et al. BemoONHWIM CcHCTEMATHYCCKUN
0030p BIMSHUS KaTeTepHOW abilaliMi Ha KOTHUTHBHBIC
¢ynkuun npu @I B cpaBHEHHH ¢ MEAMKaMEHTO3HOM Te-
panueit [15]. He BBISABISUIOCH 3HAUUMBIX PA3IMUUN BO3-
JICUCTBYS IByX CIIOCOOOB JICUCHHSI apUTMUH Ha CHU)KEHHE
korHUTUBHBIX GyHKIuH. D.Kim et al. [16] npencraBuim
00IIIeHAIMOHAIEHOE TOMYJISIIIMOHHOE KOTOPTHOE HCCie-
JIOBAaHHE CBSI3M KOHTPOJISI pUTMa M JIEMEHIMH y MalyeH-
ToB ¢ @II. B padory Obun Brimrouens! 41135 manueHToB
¢ ®II, noxy4aBmIMX aHTHKOATYJISHTHYIO TEparuio, KOTO-
PBIM BIEpBBIC Ha3HAYAIOCH JICUCHHE C IIEIBI0 KOHTPOJIS
CHHYCOBOTO pUTMa (aHTHAPUTMHUYECKUE Tpernaparsl WIn
a0maryst) WM KOHTPOJISL YaCTOThI XKETYJOYKOBBIX COKpa-
menuit B nepuoxa ¢ 1 stusaps 2005 . mo 31 nexadps 2015 1.
[lepBU4HBIM HMCXOMOM OBLIA JIEMEHIHS, UCIIOJIb30BaJIach
CTaTHCTUYECKasi METO/IMKa propensity score matching. B
uccinenyemoit nomyssiuu (46,7% jKEHIIUH; CPESIHUNA BO3-
pact 68 ser) y 4039 marueHTOB ObljIa TUATHOCTHPOBAHA
JIEMEHIIMS B TEUCHUE CPEIHEro IMepuoja HaOIoIeHNUs
51,7 mecsa. KoHTpons puTMa o CpaBHEHHIO ¢ KOHTPO-
JIEM YacTOThI OBLJI CBSI3aH CO CHHXKEHUEM PUCKA JIEMEHIIH
(B3BEIICHHBIN YpOBEHb 3a001aeBacMocTH 21,2 mpoTtus 25,2
Ha 1000 uenoBeko-yer; ckoppekrupoBanHbii OP 0,86;
95% U 0,80-0,93). Ca3b MeXTy KOHTPOJIEM PUTMA U
CHIDKCHUEM PHCKa JAEMEHIINU HaOIIoaach Jaxe Iociie
MIOTIPAaBKH Ha Pa3BUTHE WHCYJBTOB (CKOPPEKTHPOBAHHBIN
OP 0,89; 95% U1 0,82-0,97) u Obuia 3aMeTHEE y CpaB-
HUTEJIBHO MOJIOZBIX JIUI] U TAlMEHTOB ¢ 0oJiee HU3KUMHU
nokasarensmu CHA DS -VASc. Cpenn noarunos geMen-
LUK KOHTPOJIb PUTMa aCCOLMHMPOBAICS ¢ 0ojee HU3KUM
puckoM Oone3Hu Asblreiimepa (CkoppekTupoBanHblii OP
0,86; 95% A1 0,79-0,95).

Bonpocam pemopenupoBaHusi cep/ia ObUTH TOCBS-
mieHbl pabotel Y.Abe et al. [17] u L.Soulat-Dufour et al.
[18]. [To naHHBIM BTOPOI U3 HUX BOCCTAHOBJICHHE CUHYCO-
BOrO puTMa 00paIano BCISITh PEMOJCIMPOBAHNE CEPALa
U YMEHBILIAJIO KJIAaHHYI0 PErypruTanuio y HalUeHTOB ¢
@TII, uro ObUIO MOKA3aHO NP O0OCIEOBAHUHU C IOMOIIBIO
CepUItHON TpeXMEPHOH TPAHCTOPAKAIBLHOM IXOKapAHOrpa-
¢un y 117 nanumeHToB, ToCHUTAIN3UPOBAHHBIX MO MOBO-
ny @I, npu noctynnenun, yepe3 6 u 12 mecsnes. Y 47
MAIlMEHTOB C AaKTUBHBIM BOCCTAHOBJICHHEM CHHYCOBOTO
pUTMa MyTeM KapMOBEPCUH W/MH abialMi OTMEYalioch
CHIYKEHHE BCEX MHJ/ICKCHPOBAHHBIX 00BEMOB MPEICEPIHi,
KOHEYHO-CUCTOJIMYECKOTO 00bEeMa IpaBoOro IKeIyaouKa,
YBCIIMYCHUEC KOHEYHO-IHacToimyeckoro oobema JIK wu
yiydiieHne (yHKIMU BCEX YEThIpeX KaMep cepia.

OTH pabOTHI MOATBEPIKIAIOT PEKOMEHIAIHIO IKCTIEP-
ToB ACC/AHA/ACCP/HRS: y natiuenrtos ¢ ®I1 crparerus
KOHTPOJISI pPUTMa MOXKET OBITh PACCMOTPEHA JJIsl CHUYKEHHS
BEPOSTHOCTH JIEMEHIIMU WIIN YXYALIECHUS CTPYKTYPHOH Ta-
Tojoruu cepamna (2b) [2].

UCCJEJTOBAHMS, YCUWJINBIIUE MMO3UIAN
KATETEPHOM ABJAIIMU Y TAIIUEHTOB
C ®UBPWIJISINUEN NPEJICEPIAN

BaxHBIM pe3yapTaTOM HCCIENOBAHUHA ITOCICIHUX
JIeT, KOTOPBIE IPUBENN K H3MEHEHHUSIM B KIIMHUYECKUX pe-
KOMeHanusx 1o jedeHnto DI, sBisercs mpeBoCXOACTBO
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KaTeTepHOU abmarmu Haja (apMaKoIOrHYCCKON Tepamueit
JUTSL KOHTPOJISE PUTMA Y OTACIBHBIX KaTCrOpUil MAalUCHTOR.
B pykoBoactee AHA/ACC/ACCP/HRS knacc aToii pexo-
MeHJanuu 0bu1 00HOBIEH co 2a 10 1. OCHOBO# I ATOTO
M3MeHeHus: ctaiu naHuele uccienoBannii EARLY-AF u
STOP AF First.

B pabdore O.M.Wazni et al. STOP AF First ornennBa-
Jack KproOayuIoHHast abialys B Ka4ecTBE Ha4allbHOM Tepa-
nun ®PI1 ¢ yuacTuem nanneHToB B Bo3pacte oT 18 1o 80 et
¢ napokcuzmanbHoi DI [19]. YuacTHuky, HE MoTy4aBIIve
paHee Teparui KOHTPOJI pUTMa, OBUIH PaHIOMH3HPOBa-
HbI 1:1 715 JIeYCHUST aHTHAPUTMHUCCKUMU TIperaparamu |
wu I kmacca Wi U30IAIUK YCTHEB JICTOYHBIX BEH C I10-
MOMIBIO0 KpHoOaJIIOHHOW abnanyi. MOHUTOPUHT apUTMHA
BKJIFOYAJI: AJIeKTpoKapanorpaduio B 12 oTBeIeHUSX, MPO-
BOJIMBIITYIOCSI UICXOHO, uepes 1, 3, 6 u 12 mecsiieB; akTUBU-
POBABIIHIACS MAIIMEHTOM TpaHCTEIC()OHHBII MOHUTOPHHT,
BBIMOJTHSBIIIMUACS €XKECHEICIBHO U TPU HAIUYHHA CHMIITO-
MOB B TeueHue 3-12 mecsies; 24-4acoBoii aMOyaTOpHbIN
MOHHUTOPHHT 4epe3 6 u 12 mecsaues. [lepBuunoil koHeu-
HOW TOYKOH 3(PPEKTUBHOCTH ObLIa YCIICIIHOCTD JICUCHHUS,
OMpeNesBIIAsCs KaK OTCYTCTBUC IMCPBUYHONW HEydayw
MPOICYPhl WIM PEUUANBA MPEACCPIHON TaXUAPUTMHUH
nocie 90-JHEBHOTO «CJIETIOro» MepHojia, OLEHKA BBIITOJ-
HsJach ¢ momotketo ananu3a Kamnana-Meiiepa. [lepBuu-
Hasl KOHEYHasi TOYKa Oe30MacHOCTH OLICHUBAACh TOJIBKO
B TpymIie abialuy ¥ NpeCTaBisuia co00i COBOKYITHOCTh
CCPBE3HBIX HEXKEJIATCIILHBIX SBJICHUH, CBSI3aHHBIX C MPO-
nenypoii. 13 203 yyactaukoB 104 Obuia BBITIONHEHA a0iia-
s, 99 monmyyanu MeIMKaMEHTO3HYO Tepamnuio. B rpymme
abJanuy MepBOHAYAIBHBIA YCIEX MPOIEAYPHI JOCTUTAN-
csa 'y 97% nanuentos. Ilpu ananuze meroqom Karutana-
Meiiepa n0isi MAIMEHTOB C YCHEUIHBIM JICYCHUEM uepe3
12 mecsneB cocrabmsuia 74,6% (95% AW 65,0-82,0) B
rpymme abnamuu u 45,0% (95% AU 34,6-54,7) B rpymme
MenukameHTo3Hou tepanuu (P<0,001). B rpymme abnaryu
MIPOM30IILIN JIBa COOBITHS, CBS3aHHbBIE C 0E30IaCHOCTHIO.
CrenoBarenbHO, KpHoOaUIOHHAst abjanusi B KauecTBe Ha-
YaJbHOM Teparuy NPEeBOCXO/INIA MEANKAMEHTO3HOE Jieye-
HUC B MPO(UIAKTUKE PEIIUIUBOB MPEICEPIHON apUTMUH Y
MalMEeHTOB ¢ mapokcuzMaibHon OI1.

J.G.Andrade et al. B uccnenoBanun EARLY-AF [20]
conocTapisii nporpeccuposanne @I mocne xpuoabia-
UM WIA MEITUKAMEHTO3HOW Tepanuu. [ unore3oil paboThI
OBLIO MpeCTaBICHHE O TOM, YTO KaTeTepHasi abialus B Ka-
YEeCTBE HAYAIbHOW TEPAITUM MOXKET IMOBJIUSATH HAa MATOTCHE-
Tryeckuit Mexanusm OI1 u 0CTaHOBUTH MPOrPECCUPOBAHUE
JI0 TIepCUCTHPYIOIIeH (GopMbl apuTMUK. ABTOPBI COOOIIIH-
JIM O TPEXJICTHEM HAOMIO/ICHUH 32 TTAalJUEHTaMH C NTAPOKCH3-
ManbHON @DII, He MoTyYaBIIMX JICUSHUS 10 BKIIOUEHUS B
HCCIICIOBAaHUE, ¥ PAHIOMH3UPOBAHHBIX JUISl HAYaJIbHOM Te-
partiy KOHTPOJISI PUTMa C TOMOIIIBI0 KpHOOAJUTOHHOIT abia-
WY WA JIJISI ICUCHUS] aHTHAPUTMHUYCCKUMH TIperiapaTamu.
Bcem manmeHTaM OBUTH YCTaHOBICHBI MMILUIAHTHPYCMBIC
METJICBBIE PEruCTPaToOPhl, OLIEHKA MPOBOIWIIACH MOCPE-
CTBOM 3arpy’KacMbIX C)KCTHCBHBIX 3alUCEH U JIMYHBIX T10-
CelIeHUN KaxJple 6 MecseB. PeructpupoBainuchk TaHHbIC
o nepBoM snu3one DI mpomomKUTeTbHOCTBI0 >7 nHEl
uiu ot 48 yacoB 70 7 qHEH, HO TpeOoBaBIIeH KapaAHOBEp-
CHUH JIJIs IPEKPAILCHHUS, PSIUANBE MPEICCPIHON TaXUAPUT-
MuH, onpefensBiueiics kak @II, Tpeneranue npeacepauii
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WIA TaxWKapaus JUIMTEIbHOCThIO >30 ¢, Opemenn DI,
(PMKCHpOBAJINCH TIOKA3aTeNIM KayecTBa >KU3HHM, oOparie-
HUSI 32 MEAMIIMHCKOW MOMOIIBIO ¥ JIAHHBIE OE30MaCHOCTH.
B uccnenoBanne ObutH BKITIOYeHBI 303 maleHTa, U3 HUX
154 nanmeHTa Mojydanu MEpPBUYHYIO TEPAIrHi0 KOHTPOJIS
pUTMa C TOMOIIBEO KpHOOATIOHHO aOnaruu, a 149 - anTu-
apUTMHUYECKYIO0 MEIMKaMEHTO3HYI0 Tepamnuto. 3a 36 mecs-
ueB HaOmonenus y 3 nanueHTos (1,9%) B rpynmne adnanun
pazBuBaics 3nu3of nepcuctupyromeit GI1 nmo cpaBHeHUt0
¢ 11 mamuenramu (7,4%) B Tpynne MeAMKaMEHTO3HOTO
neuenus (OP 0,25; 95% JIU 0,09-0,70). [Ipencepanas ta-
XMapUTMUSI BO3HHKaANIA Y 87 MalMeHToB B TpyIIe adiaanun
(56,5%) u 115 - B rpynie aHTHAPUTMHYECKUX Ipenapa-
toB (77,2%) (OP 0,51; 95%/1 0,38-0,67). B Teuenue 3
JIET TOCHHUTAIM3UPOBAIMCEH § manueHToB (5,2%) B rpymme
abnatmu u 25 (16,8%) B rpymime aHTHAPUTMHYECKHX TIpe-
naparoB (OP 0,31; 95% /I 0,14-0,66), cepbe3Hble HEXe-
JIaTeJIbHBIC SIBJICHUS BO3HUKAIH Yy 7 (4,5%) u 15 (10,1%)
MAIMeHTOB COOTBETCTBEHHO. TakuM 00pa3oM, NEpBUYHOE
nedenue mnapokcusmansHoit DI ¢ momompio Karerep-
HOW KpUOOANIOHHOW abnaluy accoUupoBaioch ¢ Ooree
HU3KOM wacToToil nepcuctupyromeid @I wnmm penuanBos
TIPE/ICEp/IHON TaXMAPUTMHUH B TEUCHUE 3 JIeT HAOIIOACHHS
10 CPaBHEHMIO C NEPBOHAYAIBbHBIM IPUMEHCHHEM AHTH-
APUTMHYECKHX IPETapaTos.

Pabora K.Yalin et al. mocesmanmack KareTepHOW
abmarun ipu I1 y marwentoB muamme 30 ner [21]. B
HCCJIEI0BaHUN ydacTBOBa 51 mamueHT (cpeaHuid Bo3pact
24,0+4,2 rona, 78,4% MyXKCKOTO moJja) ¢ JIEKapCTBEHHO-
pe3ucteHTHO# napokcu3ManbHoi OII. YV obcnenoBaHHBIX
HEe OBUIO CTPYKTYPHBIX 3a00JICBaHHN Cep/ila WM CeMei-
Horo anamue3a OII. DEeKTPOPHU3HOIOTHUCCKOE HCCIIe-
JIOBaHUE BBISBISIIO HADKETYAOUKOBYIO TaXUKapauoo y 12
naueHToB (23,5%): opToapoMHas aTpHOBEHTPUKYIISIpHAsT
re-entry TaXxuKapusi CO CKPBITBIM JJONOJIHUTEIBHBIM Iy TEM
npoBezieHus (3 TManueHTa); TUITMYHAST aTPHOBEHTPHUKYJISIP-
Has y3JI0Bas re-entry Taxukap/aus (6 HalueHToB); TaXuKap-
JIMsI C O4aroM B OOJIACTH JICBOW BEPXHEH JICTOYHOW BECHBI,
TaXUKap/Hs C 09aroM B 00JIACTH YIIKa JICBOTO MPEACEPANs
W TUIUYHOE TpereTanue npeacepanit (mo 1 mauuenty). ¥
MAIMEHTOB C MHYIIUPOBAHHBIMU TIPH JIEKTPOPHU3NOIOTH-
YECKOM HCCJIEAO0BAHUN HAKETYIOUYKOBBIMUA TaXHUKapaus-
MH BBITIOJHSUIACH a0Jarust 0e3 U30JISIMH YCThEB JICTOUHBIX
BEH B Ka4€CTBE MHJIEKCHOM IPOLIEIYPHI, 32 UCKIIOYCHUEM
MalMeHTa ¢ TpeNeTaHueM IpeAcepaAnii, KOTopoMy B J0-
TIOJTHEHNE K W3OJISILUHN JIETOYHBIX BEH MPOBOAMIIACH alla-
Ul KaBOTPHKYCHHJAlIbHOrO mepenieiika. OcTalbHbIM
MaIMeHTaM BBINONHsIIACh paguodactotHas (29,4%) wimu
kpuobasutonHas (47%) uzonsauus jgerouHsix BeH. Cephes-
HBIX OCJIO)KHEHHH, CBSI3aHHBIX C MPOLETYPOH abiaiuu, He
perucTpupoBaiock. Habmonenne ocHOBBIBaNOCh Ha amOy-
JIATOPHBIX TIOCEIICHUSIX, BKIIOYasi 24-4acOBO€ MOHHUTOPH-
pOBaHHE AJIEKTpOKapauorpaMMel o Xomarepy uepes 3, 6
u 12 mecsines nociie abnanuu. B ciydae mosiBICHUS CUM-
MITOMOB, YKa3bIBaBIINX Ha PEIUANB apUTMUH, HA3HAYAIOCh
JIOTIOJTHUTENILHOE CYTOYHOE MOHHMTOpUpOBaHMe. Permans
OIIpE/IeIISUICS. KaK SIM30]] JII000H NpecepIHOi Taxuapur-
Mun >30 ¢ mocne 3-MecsYHOro «cyenoro» nepuona. Beero
y 2 NMalyeHToB C aTPHOBEHTPUKYJSIPHOM Y3JI0BOM re-entry
TaxuKapaued n y 1 manmeHTa ¢ TaXukKapaued n3 odnactu
yIIKa JICBOTO IPEACEpAns] B TEUCHUE TEPBHIX 3 MecsIeB
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HaOmronascs peuuauB OII, UM BBINOTHSIACH HU3OJSIIHS
nerounblx BeH. [locne 3 MecslieB «clenoroy» nepuojaa B
teueHue HaOmoneHust 17,0+10,1 mecsiues y 44 u3 51 ma-
1ueHTOB (86,2%) HE pEeruCTPUPOBAIICS PEIUIUB MIPEACEP/I-
HOW TaXWApUTMHU. B rpyrine W30JISIUU JICTOYHBIX BEH Y
33 u3 39 nanuenTtoB (84,6%) He OTMeUasCs pelUIUB Npe/-
CEpPIHOI TaXUapUTMUU. ABTOPBI 3aKITFOUMIIH, YTO CYOCTpaT
HA/DKETYI0YKOBOI TaXWUKApIWU BBISBISICTCS MPUMEPHO Yy
4eTBEPTH MOJIO/IbIX OobHBIX ¢ DII B aHamHe3e, U 1eeBast
abrianust 0e3 W3OJSIIMU JICTOYHBIX BEH MOXKET OKa3aThCs
JIOCTATOYHOM JIJIsl 3TUX MAIMCHTOB. B TO e Bpemst H30Jisi-
IUsT JICTOYHBIX BEH HEOOXOMMa OOJIBIIMHCTBY MAIUCHTOB,
Oe3omacHa 1 3(h(eKTUBHA B ITOU TPyIIIEe HACSICHHUSI.

L.El Assaad et al. [22] u3y4ymniau BeicHHE U HUCXOMIBI
OII y nmeteil u B3POCHBIX MOJIOIOTO BO3pacTa B MHOIO-
LICHTPOBOM HCCJICIOBAaHUM C BKJIFOYCHHUEM MAIIMCHTOB B
Bo3pacte 710 21 rona ¢ noxymentupoBanHoil ®II ¢ aHBaps
2004 r. mo nexadbpp 2018 . AHaITM3UPOBAIUCH B TOM YHC-
Jie eMorpapuuecKue TaHHbIC, CEMCHHBIA U KITMHIUYCCKUI
aHaMHE3, MapaMeTPhbl AICKTPOPUIUOIOTHYCCKUX HCCIIC-
JoBaHu# 1 pe3ynbrarsl gedenust OII. [launents! ¢ comyT-
CTBYIOIIMMH 3a00JIEBAaHUSIMH HCKJIIOYAINCH U3 HMCCIIE/I0-
BaHus. 13 241 nanuenTa (83% My»KCKOro mosa; cpeHui
BO3pacT Havasa 3aboneBanust 16 net) peruaus OI1 Habdr0-
nancs y 94 (39%) B teuenue 2,1+2,6 rona HaOMIOACHUS.
[Tpu MHOTrO(aKTOPHOM aHATM3C MPEAUKTOPAMH PCIIHIUBA
OII O6bUTM ceMelHbII aHaMHEe3 3TOM apUTMUH Y POJCTBEH-
HUKOB MEPBOM CTereHn poacTBa B Bo3pacte <50 ner (OP
1,9; P=0,047) u GonbIiasi mpo0/KUTEIBHOCTS HHTEPBAIa
PR npu cunycosom putme (OP 1,1 Ha 10 mc; P=0,037). Pe-
nuauB OIT He 3aBuce OT «OTCYyTCTBUS JieueHus» (39/125,
31%), Hauasa eXeAHEBHON aHTHAPUTMHUYECKOH MennKa-
MeHTO3HOU Tepanuu (24/63, 38%) uiau BeINONHEHUS abia-
un (14/53, 26%; P=0,39). Tonpko abmanust cyOcTparta,
He cBsi3aHHOro ¢ OII, MpU HAJHKETYTOYKOBOW TaXUKAP UK
cnocobcTBOBana orcyrerBuio peruausa OIT (P=0,013).

B pabore D.S.Chew [23] oueHuBaiach SKOHOMUYE-
ckasi PCKTUBHOCTh KATCTCPHOW abNali B CPaBHCHUH
C MPUMEHCHUEM aHTHAPUTMHYCCKUX TPEIapaToB MpH Jie-
yenuu @I B CHIA no nannsiM uccnenoanus CABANA.
B atoM mpoekre kareTepHas abnaiysi HE MPUBOIIIIA K
3HAUUTEILHOMY CHH)KCHUIO YaCTOThI MCPBUYHON KOHEY-
HOW TOYKH (CMEPTh, WHBAJIHMIU3UPYIOIIUN HHCYIBT, Ce-
PBE3HOE KPOBOTCUCHUC WIIM PEAHUMAIIUS MPU OCTAHOBKE
cep/iia) Mo CPaBHCHHIO C MEIMKAMEHTO3HOW Tepamueii,
HO yJTydIliajia Ka4eCTBO KHM3HHU M yMEHBIIIaJa PUCK PEeI-
quBa @II. ITpu >TOM B moArpymne MamyeHToB ¢ cepred-
HOW HEIOCTAaTOYHOCTHIO alyanusi yiaydiiajga He TOJIBKO
KaueCTBO KHM3HH, HO M BBDKHBACMOCTh. JKOHOMHUYECKAS
3P PEKTUBHOCTH ObLJIa BTOPUYHON KOHEYHOI TOYKOH B UC-
cnenoBann CABANA, BkiIrouana pacueT HHKPEMEHTAIIb-
HOTO MOKAa3aTelisl «3aTparbl-3)EKTUBHOCTE) (IIOKA3aTeIb
ICER - cooTHolIeHHEe pa3HUIIBI B 3aTpaTax U pa3HOCTH B
3P PEKTUBHOCTH MEKIy BMCIIATCIHCTBOM M TEXHOJIOTUCH
CpPaBHCHUS OTPa)KaeT JIOTOJHUTEIBHYI0 CTOUMOCTh JIO-
MOJTHUTEIBHOW eMUHHIBI 3()()EKTUBHOCTH MEIUITUHCKOM
TexHooruu [24]). Yuuteiasi, 4to pehepeHTHOE 3HAYCHUE
ICER B CHIA sBisieTcst moapasyMeBaeMbIM, ObLT c/ieaH
BBIBOJI O TOM, uTO B uccienoBannn CABANA karetepHas
abnanus ObUTa SKOHOMUYECKH ITPHUBJICKATEILHOM 0 CpaB-
HCHHIO C MCTMKAMCHTO3HOM Teparueil B 1[eJIOM TIPU OLICH-
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ke ICER Ha nporao3upyeMslii «roj KaueCTBEHHOM )KU3HI
(anmn. - Quality-Adjusted Life Years, QALY), Ho He Ha rox
JKM3HU B O0IIIEM.

K-H.Kuck et al. [25] comocTaBnsiin BIUsIHAC KaTe-
TEpHOH a0llaliy ¥ MEAMKaMEHTO3HOW Tepariuy Ha 3aMe/l-
nenue nporpeccupoBanusi OI1 B uccnenosanuu ATTEST,
MOKaszaly, 4YTO paJuo4yacTOTHAas KareTepHas almarms
MIPEBOCXOANT MEAMKAMEHTO3HYIO TEpamuio B 3ameie-
HUM TPOTPECCHPOBAHUS MapoKcu3MaibHOW ¢opmbl DIT
Jno mnepcuctupyromei. Yacrora mnepcuctupyromein DIT
/ mpencepiHON TaxWKapAMW B TeueHHe 3 JieT (OlLeHKa
Kannana-Meifepa) Obuta 3HAYUTENBHO HIDKE B TpyIIe
abmammu (2,4%; 95% U 0,6-9,4%), uem B rpymmne Tepa-
MUY aHTHapUTMHYecKuMHu npenaparamu (17,5%; 95% AU
10,7-27,9%; onroctopounuii P=0,0009).

K.H.Monahan et al. [26] cpaBHHBaIK UCXO/bI a0ia-
LUK ¥ MEAMKAaMEHTO3HOH Teparuy B 3aBUCUMOCTH OT (op-
™Mbl @I B uccnenosanuu CABANA. Ilpu BkiIrOUeHHN B
paboty y 946 (42,9%) mamueHToB ObLIa JMATHOCTHPOBAHA
napokcusmaibHas dopma OII, y 1042 (47,3%) - nepcu-
crupyromasi, y 215 (9,8%) - IUIUTENBHO TEPCHCTUPYIO-
masi. beuty mmostydeHsl ciIeayromue 3Ha4eHUs] CKOPPEKTH-
POBAaHHOTO OTHOILCHUSI PUCKOB HACTYIJICHUS TIEPBUYHON
koHeuHo# Toukn CABANA (karerepHast abnamust K Meu-
kameHTo3HOU Tepanun): 0,81 (95% AN 0,50-1,30) mist ma-
LIUEHTOB ¢ Mmapokcu3MansHoi, 0,83 (95% AN 0,56-1,22) -
¢ nepcuctupyromeii u 0,93 (95% AU 0,36-2,44) - ¢ anu-
TenpHO nepcuctupytomeit GI1. Abnanus okaszanack Oosee
3 PEeKTUBHOM, YeM METMKAMEHTO3HAs TEPaIlusi, B CHIKe-
HUM PHCKa [1EPBOTO PEUANBA APUTMHHU TIPH BeeX (hopMax
@Il co CKOPPEeKTHUPOBAHHBIM OTHOIIEHHEM puckos: 0,49
(95% AU 0,39-0,62) i maIlMEeHTOB C MapOKCU3MATBHOM,
0,53 (95% AN 0,43-0,65) - ¢ nepcucrupyromeit u 0,64
(95% 1 0,41-1,00) - ¢ AIUTENBHO NEPCUCTUPYIOLIEH
@II. Abnamnust Obliia cBsizaHa ¢ OoJiee BHIPAKEHHBIM YMEHb-
LIEHUEM CHUMIITOMOB, CpeHsist pa3Huna no mkaine MAFSI
(uKcupoBaiack B Mojb3y abianuy B TEUEHHE S5 JIET Ha-
OJroieHHsT BO BCEX MOATPYMIax: NMPH MNapOKCH3MaTbHON
¢bopme OIT paznmuue cocrasisuio -1,9 6amna (95% AU ot
-1,2 no -2,6), npu nepcuctupyromieii -0,9 (95% AU ot -0,2
1o -1,6) 1 uUTEeNBHO NepcucTHpyromei -1,6 6amia (95%
U ot -0,1 mo -3,1). AGnanusi Tak:Ke acCOLUUPOBAIACH
c Oosiee 3HAYNTEIBHBIM YJIyUIICHHEM KayecTBa JKU3HU B
TeYeHue 5 JeT HaOIrofeHHs BO BcexX moarpynmnax. [Ipu
sToM o0mmwmit nmokazarens AFEQT y manueHToB ¢ mapok-
cusmanpHOU DI ymyumancs Ha 5,3 6amwta (95% U or
3,3 1o 7,3) 1m0 CpaBHEHMIO C TPYMNION MeAMKAMEHTO3HOH
Tepanuu, npu nepcuctupyromiein OI1 paznuuue coctasis-
mo 1,7 6amna (95% AW ot 0,0 mo 3,7) v npu ATUTEIBHO
nepcuctupyromieit - 3,1 6amna (95% AU or -1,6 mo 7,8).
Xotsi mporHoctudeckue PQEKThl JIeUeHHsT KaTeTepHOU
abmanuei 1o CpaBHEHHUIO C MEAMKAaMEHTO3HOH Tepamuei
10 IEPBUYHOI KOHEYHOH TOYKE HE Pa3IM4ajIuCh IIPH BCEX
¢dopmax DI, abmanus okazanach Oosee 3PQeKTHBHOM,
YeM MeJMKaMEHTO3Has Tepalus, B OTHOIICHUN CHUYKEHHS
yacToThl perauBoB OI1 u ymydienns kauecTsa )HU3HU BO
BCEX TPeX MOArpyIIax.

Ponbs  dopmer @I1 rtakxke wnsywamack B pabore
D.J.Friedman et al. [27], mOCBsIIEHHONH HM3MEHEHHUSIM B
4acTOTE OKa3aHWsI MEIUIIMHCKOW TTOMOIIM | 3aTpaTax CH-
CTEMBI 3[PAaBOOXPAHEHHs INPH NPHUMEHEHUH KaTeTePHON
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abnanuy TNpU MapOKCH3MAaJIbHOW W TEPCUCTUPYOLICH
O®I1. YuuthiBanuch naHHele 2794 MmanueHTOB ¢ MapoK-
cusmanbHod U 1909 - ¢ mepcuctupyromeii ¢popmoii OII,
nepenecmux abnamuio B 2016-2018 rr. OneHuBaBImuecs
pe3yabTaThl BKJIIOYAIM TOCIUTAIU3ANNI0, HEOTIOKHYIO
MIOMOIIIb, ITOCEUICHHE Bpaya, KapAMOBEPCHIO U MCIONB30-
BaHHME aHTHAPUTMHUYECKUX mpenaparoB. CTOMMOCTb I0-
MOIIN M €€ Pe3yJbTaThl CPABHUBAIKCH 3a TOA JI0 U MOCIIe
abmaruu. Pacxozpl 3a 12 mecsiieB nocie abnauuu Obun
HUKe Ha rocnuTanu3anuu uz-za @I (mapokcu3manbHas
OIT -28%, nepcuctupyromas OII -33%), Ha HEOTIOXKHYIO
nomoiis (mapokcusmanbhas OII -76%, nepcuctupyroras
®II -70%), Ha Ha3HAYEHUE AaHTUAPUTMHUYECKHX Ipenapa-
ToB (mapoxcusmainbHas OII -25%, nepcuctupyromas OI1
-7%) u xapauoBepcun (mapokcusmanbhas OI1 -59%, nep-
cuctupytorias OI1 -55%) no cpaBHeHuto ¢ 12 Mecsamu
Jo abnanyu. CHIKEHHE PacxoloB HaOMIONANIOCh Y Maly-
€HTOB KakK C MTapOKCU3MaJIBbHOMU, TaK U C TIEPCUCTUPYIOLICH
®II, HO aOCoMIOTHBIE 3aTpaThl OCTABAINCH BBIIIE IS Ma-
MeHToB ¢ nepcucrupytomeit @I1. OOmue 3arpars! Ha Jie-
yenue PIT 6putn BhIlIe B TeueHue | rona mocie adnanun
10 CPaBHEHHMIO C TOJIOM JI0 abianuu (Mpy MapoKCU3Malb-
Hoit ®I1 Ha 11%, P<0,0001; mpu nepcuctupyrouieiit GI1 na
10%, P<0,0001) u3-3a noBTopHOI abnamuu. OqHAKO MpH
MOCIIEAYIOIEM aHali3e yepe3 18 MecsieB 3arparsl 3a me-
pHOJ IocIIe abIaluy B LIEJIOM CHIYKAINCH (MTapOKCU3MalIb-
Hass OII -35%, P<0,0001; nepcuctupyromas DI -34%,
P<0,0001), HEcMOTps HA y4eT 3aTpar Ha MOBTOPHYO abia-
M0 (CpaBHEHME TMPOJUICHHOTO IEPHOJa MPOBOJMIIOCH C
MEPUOJIOM 6 MECSIICB 10 abiamuu). ABTOPHI 3aKTFOUHIIH,
YTO 3HAYUTEIBHOE CHIDKCHHE OOpalleHuil 3a MeqUINH-
CKOI1 TOMOIIBIO U 3aTpaT Ha JIeYeHNUe HAOII0AN0Ch Cpean
MAIMEHTOB KaK C MapOKCU3MaJIbHOM, TaK U TIEPCUCTUPYIO-
e popmoit @I1, u crparerus Oonee paHHEH abmaruu
MOYKET CHU3UTD JIONTOCPOYHBIC 3aTpaThl IPU BEICHUN Ma-
uuenToB ¢ OI1.

T.D.Bahnson et al. [28] npoananu3upoBagu CBsI3b
MEX]y BO3PacTOM M HCXOJaMH IpPH CPaBHEHUH KaTe-
TEepHOW abmanuu W MeaukameHTo3HOW Tepanmuu PII mo
nanubiM uccnenoBanuss CABANA. U3 2204 pangomu-
3UPOBAHHBIX NaMeHTOB 766 (34,8%) Obuln B BO3pacTte
<65 net, 1130 (51,3%) - 65-74 rona u 308 (14,0%) - >75
ner. Karerepnast abnauus Oblia cBs3aHa C yMEHBIICHH-
€M YacTOThI IEPBUYHON KOHEUHOW TOYKHM CO CHM)KCHHEM
ckoppekrupoarnoro OP 0,57 (95% U 0,30-1,09) y na-
IIUEHTOB B Bo3pacte <65 net, 0,79 (95% AU 0,54-1,16) B
Bo3pacTe oT 65 10 74 ner u «HeonpeaeaeHHbIM dddek-
tom» 1,39 (95% JIU 0,75-2,58) mnst Bo3pacta >75 merT.
Ha kaxnapie 10 ner yBenuueHusi Bo3pacTa CKOPPEKTUPO-
BaHHBIH OP nepBuuHoit koHeuHoi Touku CABANA yge-
nuuuBancs B cpenneM Ha 27% (P=0,215). Ananoruunas
TEH/ICHIMsI HaOJIr01a1ach U B OTHOIIEHUH CMEPTHOCTH OT
BCEX MPUYMH: Ha Kaxkzable 10 Jer yBenuueHHs Bo3pacra
ckoppekTrpoBaHHbIii OP yBenmuuuBaics B CpeaHEM Ha
46% (P=0,111). Yacrora peuumausop OII Oblia HUXE B
rpymnmne aonanuy, 4yeM MEJUKaMEHTO3HOHW Tepamuu BO
BCEX TPEX BO3PACTHBIX MOAIPYMIAX - CKOPPEKTHPOBaH-
weii OP 0,47, 0,58 u 0,49 coorBercrBeHHo. YacroTa
OCJIO)KHEHUH, CBSI3aHHBIX C JICYCHUEM, B 00€HX TrpyIinax
He mpesblmana 3% He3aBUCUMO OT Bo3pacta. CienoBa-
TEJbHO, HauOOJIBININE OTHOCHUTENIbHBIE M a0COJIOTHBIC
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MpenMyIIecTBa KaTeTepHOH abnauuu HaOIronaroTcs y
6osiee MostoabIX mareHToB ¢ OIT.

B pexomennanmu ACC/AHA/ACCP/HRS B 2023
rOJly BKJIFOUCHO MOJIOKEHHUE O TOM, YTO Y OTICIbHBIX MMaIlU-
€HTOB (KaK IPaBHJI0, MOJIOIOTO BO3pacTa ¢ HEOOIIBILIUM KO-
JIMYECTBOM COITYTCTBYIOIINX 3a00JI€BaHNI ) C CHMIITOMHOM
napokcu3ManbHoi Gopmoit @I, y KOTOphIX HEOOXOTUM
KOHTPOJIb PUTMA, KaTeTEPHYIO aOJalurIo CIEIyeT PaccMo-
TPETh B KQYCCTBE TEPATIMH TICPBOM JTMHUAM JIJISl Yy UIICHUSI
CHUMIITOMOB M YMCHBIIICHHUS MPOTPECCUPOBAHUS K TICPCH-
crupytoiieit popme OII (1 kmace pekomenaarmii) [2].

Y.Waranugraha et al. [29] wuccrnemoBanu 1eneco-
00pa3HOCTh MPOPUIAKTUUCCKON a0NIaIlui KaBOTPUKYCITH-
nanpHOTO reperieiika npu OI1 6e3 TOKyMEeHTHPOBaHHOTO
TUIIMYHOTO TPEHCTAHUS TPEACEPIUil, MPOBEIs CUCTEMa-
THUYECKUIA 0030p U MeTa-aHanu3. ABTOPBI C/IENAIN BBIBOJ
0 Hed]p(EeKTHBHOCTH JaHHOTO BMelnaresnbcTBa. llocie
YCIICITHOM TPOLEeaypbl KaTreTepHOW alnanuu B TpyIIe
M30JISAIUY JICTOYHBIX BEH U aONalluil KaBOTPUKYCIUIAIb-
HOTO TIepeleiika B CPaBHCHHH C TPYIION MPOBCICHHUS
TOJIBKO HM3OJISALUHU JICTOYHBIX BEH OKA3aJIMCh BBIIIC PHCK
npencepanbix taxuaputmuii (OP 0,08; 95% AU 0,00-
0,17; P=0,04) u gactora permmusos ®II (OP 0,07; 95%
J11 0,01-0,13; P=0,02).

D.Gupta et al. [30] moka3anu, 4TO HCIOJIH30BAHUE
KpHOOAIJIOHHOM M30JIALUH JIETOYHBIX BEH B Ka4eCTBE Te-
pamnuy MepBOi JIMHUKM MPU THUIIAYHOM TPEICTAHUM TIPEI-
cepauit paBHO B 3(QEKTUBHOCTH CTAaHIAPTHOW abianuu
KaBOTPUKYCHHJAIBHOTO TIeperieiika st TpeaoTBpalle-
HUS PEIUIUBA TIPEACEPIHON TAXHAPUTMUU U JIYUIIIC IPE/I-
yIOpeKaacT BriepBbic BO3HUKIIYO DIT.

JYKim et al. [31] mpeacTtaBuwin KIMHUYCCKUE
pe3ynbTaThl OTHACNBHBIX CTpaTeruil JedeHus npu Oec-
cumnToMHOM TeueHuu @I mo mikaie KavyecTBa >KU3HU
u3 peructpa CODE-AF (cpaBHUTENBHOE HCCICIOBAHUE
MpemnapaToB Jiss KOHTPOJsS CHMOTOMOB M NpOdHIaKTH-
ku ocnoxuennit ®IT). IMaumenTs! ObUTM pa3neieHbl Ha
JIBE TPYIIBI B COOTBETCTBUHU C HCXOIHBIM IOKa3aTeiaeM
AFEQT; npu 3nauenun <80 ®II onpenensnack kak CUM-
nrtoMHas, >80 - 6eccumnroMHas. [IepBUYHOI KOHEUHOI
TOYKOM SIBJISUIACH COBOKYITHOCTH COOBITHI: TOCTIMTAIN3a-
LIUSI TI0 IOBOJTY CEP/ICYHOM HEJOCTaTOUHOCTH, HIIEMHUYEC-
KU MHCYJIBT WIH CMEPTh OT CEPACYHO-COCYIUCTON MPH-

REVIEW

BETCTBHM C KaTeTEpPHOH abnamnuei: rpynma KareTepHou
abjanuu W rpynna MeIuKaMeHTO3HOH Ttepanuu. Ecnn
MAIMEHT T0JIyYall HECKOJIBKO CTPATeruii JIeYeHUs], BKITIO-
Yasi KaTeTEPHYIO a0JIalMIo, €ro paclpeeiisuid B TPYIILY
KaTeTepHo¥ abmanuu. K rpymmne MenuKaMeHTO3HOU Te-
panuu OTHOCWIIM MAIMEeHTOB, MOJTYYaBIINX aHTHAPUTMH-
YeCKHE Tpernaparbl, JIEKTPHUECKYI0 KapAHOBEpCHIO W/
WM TIperapaThl sl KOHTPOJIsl pUTMa. AHAIIN3 TOATPYIII
MPOBONMJICS Ha OCHOBE Bo3pacTa, mona, (popmer OII,
OB JDK, nuamerpa JI€eBOro MpeacepAus U IMOoKazaTems
CHA,DS -VASc. Kontposb putma obecriednBa 3HauM-
TEJIbHOE CHIDKCHHE PHUCKAa KOMOMHHMPOBAHHOTO MCXO/a Y
0EeCCHMITOMHBIX NAalMEHTOB B CPABHEHUH C KOHTPOJIEM
ygactotsl (OP 0,47; 95% AU 0,27-0,84, P=0,01), HO BBI-
JKUBAEMOCTh C YYETOM IIKaJbl CUMITOMOB B IpyIIax
KaTeTepHOH alnanuy 1 MeIMKaMEHTO3HOM Tepanuy 3Ha-
YUMO He pasiuyanack. Jlydimme pesyabraTsl KOHTPOJIS
puT™Ma B OECCHMIITOMHOI TpyIIle acCOLUUPOBAIUCH C
napokcusmanbHoi popmoit @I, mokasarenem CHA DS, -
VASc >3, auameTtpoM JeBoro npencepaus <50 M.

Takum 00pazoM, OONBIIOE KOJIMYECTBO Ka4eCTBEH-
HBIX WCCJIEJJOBAaHWH, N3yYHBIIMX KIIMHUYECKYIO U DKOHO-
MHUUECKYI0 () (PEKTUBHOCTh KaTeTEPHON aliialuu, npuBe-
JIO K ONMCAHHOMY TOBBIIICHHUIO KJlacca PEKOMEHJIANH O
NIPUMEHEHHH JaHHOTO MeTozaa Tepanuu PII, Ho ¢ yTouHe-
HUEM (aKTOpOB, CIIOCOOCTBYIOUIMX YCIICIIHOCTH U 0e30-
MACHOCTH MPOLEAYPHI.

SAKJIIOYEHHUE

B nocnennne rozpl MOSBUIINCH JJOKA3aTENILCTBA TIpe-
nuMyIecTB y nmanueHToB ¢ PII crpaTernn BoccTaHOBICHHS
U TIOJIEPKaHUSI CHHYCOBOTO PUTMA, NMOTEHIHAIBHO CIIO-
COOHOM YMEHBIINTD CUMIITOMBI, YIYUIIUTh KAYECTBO KH3-
HH, CHU3UTb PUCK CEP/ICYHOIN HEI0CTaTOYHOCTH, HHCYIIBTA
U CEpIICYHO-COCYANCTOH CMEPTH. ABTOPHI HOBBIX aMepH-
KaHCKUX pexomeHpauuid no @Il mpemnaraioT MpocTyro
CXeMy, TTO3BOJISIOILYIO TIPAKTHUKYIOMINM BpadaM IPOBECTH
BBIOOP MEXIy CTpPAaTeTrHsIMHU KOHTPOJIS PUTMa M KOHTPOJIS
YaCcTOTHI y KOHKPETHBIX ManueHToB (puc. 1) [2].

OueBHIHO, YTO KOHTPOJIb PUTMA YCIICIIHEE peajn-
3yeTcsl y MNalMeHTOB C MEHbLUEH TSHKECTbIO OCHOBHOM
CepACYHO-COCYJUCTON IIaTOJIOTMH M MEHBIINUM KOJIHMYe-
CTBOM COITyTCTBYIOIIMX 3a00JIEBaHUH, C MapOKCH3MAIIb-

yuHEL. B HUCCIICIJOBAHUC ObLIH
KoHTpoIb 9acTOTHI OnennBaemMble KOHTpOJlb plmwa
BKJIIOYeHBl 1515 manueHToB aysme HOKA3ATeNH
i1 +
(cpemumit 0B03paCT 65,7£10,5 , B IIpeamourenne IIpenmouTenne Hpe;ulo-n'eﬂue
rona; 65,9% MyXCKOro mosja), .9 s HammeHTa HANHEHTA NalHeHTa
3 &9
KOTOPBIX CHadala pasiaciiiuia Ha | & 2 & [ «Crtapsiii» ]‘—[ Bospact ]—-{ «Mouonoii» ]
o E 3
2 rpynnsl CTpaTerui JeYCHUS E g E Il.rmTeJlbnbm aHaMHe3 Amames OI Koponmn aHaMHe3
JUISL aHaJlu3a: Ipyma KOHTPOId | § g
puTMa (I0JIyYaBlIIME AaHTUAPUT- [ MaJjio cHMITOMOB ]-—[ TsikecTh CHMITOMOB ]——{ MHoro cHMITOMOB ]
MHYCCKUC IIpCriaparsl JJICK-
P P ’ / Jlerko Kontpoas WKC npu Tpyano
TPUUCCKYIO KapJHUOBEPCUIO W z & |(onrposmpoars WKC @1 KOHTpoaupoBath YKC
[=3--]
WIIM KaTeTepHYyI0 abnaunuio) u &g [ Boasmoe JIIT }——{ Pa3mep JIII }——{ Maunenbkoe JIII J
rpynmna KOHTPOJA 4aCTOThI KC- =
Py p . < Jlerkasi nuchyHKIHAS DyHKIHSA JeBOro Tsoxenas nECHyHKIHES
TyJOYKOBBLIX COKpamieHuii (6e3 é é JIEBOTO JKeJIYI0UKA JKEJTYI0UKA JIeBOT0 JKeJTYI0UKa
=)

JIEYEHUs AJI1 KOHTPOJsS pUTMa,
BKJIIOYas ~ aHTHAPUTMUYECKUE
npenaparsl). Bo-BTopsIx, mamu-
€HTOB pa3/IeNsId Ha 2 TPYMIbI
CTpaTeruu JIEYEHHUS B COOT-

pe:

Jlerkas MHTpaJIbHasA
PruTanus

MurpajabHas
perypraTanus

. Tsikes1ast METpaJIbHAS
perypruTanus

Puc. 1. Boioop mesxcoy Konmponem pumma u KOHmMponRem yacmomol y Nayuenmos
¢ DII. Ilpumeuanue: JIII - neeoe npeocepoue; DII - pubpunnayusa npeocepouit;
YIKC - vacmoma »ceny00uKo6vix COKPaAueHUil.
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HoOW (opmoit DII. ¥V 3TUX MANUCHTOB CICAYCT OXKHUIATH
JIYYIIUX PEe3yJbTaTOB KareTepHO! abiialny, ¥ OHa JI0JKHA
ObITH M npeuIokeHa. OJJHAKO B CIIy4asX HEBO3MOXKHOCTH
MIPOBE/ICHUS TaHHOH MPOLeTyphl MM OTKA3a OT HEe TaKue
TAIMEHTHI CIIOCOOHBI MONTYYUTh 3HAYUTEILHYIO MOJIb3Y U
OT aJIEKBAaTHO MOJ00paHHOW MEIMKaMEHTO3HOW TeparuH,
xotst Opemst @I1 npu eueHNn aHTHAPUTMUYECKUMH TIpe-
raparaMi MOXKET OKa3aThCsl CPaBHUTENBHO Oosbinum. Ka-
TeTepHas abnauus M JIEKapCTBEHHAsh aHTHAPUTMHYECKast
Tepamnus J0JKHBI HE IPOTHUBOMOCTABIIATHCA APYT APYTY, a
HCIIONIb30BATHCS TIPH HEOOXOANMOCTH B KaueCTBE B3aUMO-
JIOTIOJTHSIIOIIUX CPEJICTB TOCTHXKEHHUS AP ()EKTHBHOTO KOH-
Tposisg putMma y nanuentos ¢ OI1.

ITonoxxurenbHas AMHAMMKA COCTOSHUSI TAllUEHTOB
OyzeT 3aMeTHee TPH MCXOHO OONBIICH TSXKECTH CHMIITO-
MOB, TIPU CEpAEYHON HeJocTaroyHOCTH. PanHee (n1uarHos
@II ycranosneHn meHee | ronma Hazaj) Hayajuo TEparuu C
LIEJIBI0 KOHTPOJISI CHHYCOBOTO PUTMa CIIOCOOHO CHU3UTH
PHUCK HEOIAronpHsTHBIX CEPACYHO-COCYIMCTBIX HCXO0B
y TAlMEHTOB C CEPACYHO-COCYIUCTHIMH 3a00I€BaHUSIMHU.
BepositHo, 11 y 6eccumnToMHbIX nanueHTos ¢ OI1 panHee
BOCCTAHOBJIEHHE CUHYCOBOTO PUTMa MOKET SIBJIATHCS MPO-
THOCTUYECKH BBITOIHBIM M TIOATOMY II€JI€CO00Pa3HbIM.

Ilo Mepe HakoIUIEHHUS OMBITA, JAHHBIX HCCIEI0BaA-
HUH M COBEPLICHCTBOBAHMS METOIMKH KaTeTepHOH abia-
un OII ee orieHKH cTaHOBSTCS Bee 00JIee TO3UTHBHBIMH,
U OHA YK€ PEKOMEHJyeTCsl B KauecTBE TEpalHu IMepBO-
ro BbIOOpa y OTOOpaHHBIX MalnWeHTOB. J[eHCTBUTENBHO,
yCTpaHEHUE TPUTTEPHON MMITYIbCALMU U3 JITOYHBIX BEH
siBisiercst 2 GexTHBHBIM cpencTBoM npodunaktiku DII,
MOKa TpeCepAns He MOABEPTHYTHl BBIPAXKEHHOMY pPEMO-
JgenupoBaHuio. Ilpu Tskenol mpeacepaHONW KapaHOMHO-
MaTUH, y MAIMEHTOB C MEPCUCTUPYIOIIEH U JUIMTENBHO
nepcucrupytomeii popmamu ®PIT pe3ynsraTuBHOCTH M30-
JISIUM YCThEB JIETOUHBIX BEH CYIIECTBEHHO HIDKE, a JI0-
MOJTHUTENIbHBIE BO3ACHCTBHSI HAa CTEHKHU JIEBOTO Ipercep-
JIs He TIPUHOCAT 3HAYMMOM MOJIB3BI.

HeoOxonmnmo oTMeTHTh, 4TO OOJbIIas 4acTh JIOKa-
3aTe’bHON 0a3bl O COOTHOUIGHHM CTPATeruil KOHTPOJIS
CHHYCOBOTO PUTMa U KOHTPOJS YAaCTOTHI JKEIYHOYKOBBIX

el3

COKpAIIIEHUI OCHOBBIBAETCS Ha pe3ynbTaTax HCCIeA0Ba-
HU#l y 00JibHBIX ¢ HekiananHoW OI1, Toraa Kak marueHThI
C KJIallaHHBIMHU IOPOKAaMH Cep/ilia ObUTH MaJjlo Ipe/iCcTaBIIe-
HBI B OCHOBHBIX IpoekTax. Hdopmarus o Hedapmakoo-
ruueckoM jedeHun DI npu kmamaHHBIX MOPOKax cepaia
orpanuyeHa. J[efCTByIOIME PEKOMEHAALUU MO BEJCHUIO
MaIeHToB ¢ HekaanaHHoi PIT He MpUMEHNMBI K alieH-
Tam ¢ TOH apuTMHUel Ha (pOHE PEeBMaTHUECKOTO MOpaske-
HUS KJIaMaHOB, KOTOPBIE YaCTO MOJIOXKE, ABIISIOTCS JKEHIIU-
HaM{ ¥ UMEIOT MEHBIIE COMYyTCTBYIOIINX 3a00IeBaHHH.

KoHTponb 4acTOTBI KEMyTOYKOBBIX COKpAIEHUI
npu PIT Takxke MOXKET pacCMaTpUBaThCA B KayecTBe Jie-
4yeHust epBoro BeiOopa. OH 1enecooOpaseH, Korna BOC-
CTaHOBJICHUE CHHYCOBOIO PUTMAa HE MNpEArNojiaraeT 3Ha-
YUTEIBHOM MOJB3bI (MOXKHUIIbIE MAJOAKTUBHBIEC MAIlUEHTHI
C CONYTCTBYIOHNIMMH 3a00JI€BAaHUSMH M MHUHHMAJbHBIMA
cumnroMamu @II), npu HU3KONH BEPOATHOCTU WIM yXKe
YCTaHOBJIEHHON HEBO3MOXKHOCTHU JUIUTEIBHOTO MOJACPIKa-
HUSI CHHYCOBOTO pUTMa (ITAIMEHTHI C BBIPAYKEHHBIM YBeE-
JUYCHUEM U (GUOPO30M Tpeacepauil, NepCUCTUPYIOIICH /
JUINTENBbHO nepcucTupytoeit popmamu OIT).

Pemienust o ToM, Kakoi cTpaTeruu NpUAEPKUBATHCS
1 KaK IOCTUYb HAMEUEHHBIX 1IeJIeH, TOIKHbBI TPUHUMAThCS
COBMECTHO C MAllUEHTOM, C YYETOM €ro COIyTCTBYIOIIUX
3a00JIeBaHU, CTPYKTYPHBIX HapyIICHUH cep/iiia, CHMITO-
MaTHUKH, T€MOAMHAMMYECKOI0 CTaTryca U MpearnodTeHHH
nanuenrta. Hanpumep, nockosibky admanust OI1 sisiercs
HMHBAa3UBHON MPOLEAYPOH, HEKOTOpbIe MALUEHTHl MOTYT
MIPE/INOYECTh OTKa3aThesl OT HEe W BBIOpATh TEpalHio Ha
OCHOBE TpHEMa aHTHAPUTMHUYECKUX Ipenaparos. Imas-
HBIM 00pa3oM OT MAlMeHTOB 3aBHCAT YCHIIUS 10 KOPPEK-
IIMM M3BECTHBIX (akTopoB prcka peuuanBa DII (oxu-
peHHe, TUMOJUHAMUS, HE3[0pPOBOE IHMTAaHHUE, AJKOIojb,
KypeHue, apTeprajbHas THIIEPTeH3Ms], caXapHbli 1uader,
0OCTPYKTHBHOE aITHOd CHA).

CoBpeMeHHBIII MNPUHIMI KOMIUIEKCHOTO BEIEHUS
6onpHbIX ¢ I TpebyeT MHANBUIYATBHOTO MOJX0/1a, YUH-
TBIBAIOIETO YHUKAIbHBIE KIMHUYECKHUE POQUIN MayeH-
TOB, UX MPEANOYTEHNUS, a TAKKe MOTEHIIUATIbHbBIE PUCKU U
MIPEUMYIIECTBA CTPATEr Uil JTeUEeHUsI.
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Bripaxkennoe ymmunenune uHtepBasa QT (uQT)
ABJsieTcs  (paKTOpPOM HEONAronpusTHOTO IPOrHO3a U
CMEPTHOCTH HE TOJIBKO OT CEpAEYHO-COCYJUCTBIX 3a00-
JIeBaHUIl, HO U OT Apyrux npuuuH [ 1, 2]. Oto onpenenser
HeoOxonumocTh onenkn nQT npu ananuse ameKkTpokap-
muorpammbl (OKT). Bmecre ¢ Tem, psia hakTopoB CHIlb-

© Konnextus aBTropos 2024

HO 3aTPYAHSIOT €T0 OICHKY B KJIMHHUYECKON MpPaKTHKE.
Tak, S.Viskin u coast. (2005) nokasasu, 4To NpaBUIbLHO
onenuth UQT Ha 4 mpennoxxkenubix IKI' cMorm meHee
25% n3 877 Bpaueii, Bkiatodast 771 xapauosora (B Kade-
CTBE CTaHJapTa HCIOJb30BAIMCH PE3yJAbTaThl aHAJIN3a
ITHUX 3alMcel 25 MEeXTyHapOJHO MPU3HAHHBIMU dKCIIEp-
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tamu) [3]. OCHOBHBIMH MPHYUHAMH OIIUOOK SIBUJIHCH:
HENpPaBUIIBHOE OIpe/esIeHNe TOYKH OKOHYaHus 3yona T,
onenka xoppurupoanHoro nQT (QTc), a Takxke BbIOOp
MOPOTOBBIX 3HaueHUH. I[ToMHMO yke mepedrcIeHHBIX
po0JIeM, TPYAHOCTH TaKKe MOTYT BO3HUKATh C a/IeKBaT-
HBIM BBIOOPOM OTBEJICHHS JUIsl IPOBECHHS U3MEPEHUH 1
UX KOPPEKTUPOBKH C yueToM (pakTopoB, CIIOCOOHBIX OKa-
3bIBaTh BIMSHHUE HA PEMONISIPU3AIINIO JKEITYT0UKOB (4acTo-
Ta cepaeunbix cokpamenuil (HCC), HapymieHus: puT™Ma u
npoBoauMocTH, peHomeH WPW, anekrpokapauocTumy-
nsuust 1o p.). B Xone moArotoBkM Hacrosimiero o63opa
MBI ITPOBEJIN OTpoc cpeau 144 Bpadeil GyHKIIMOHAIBHON
JIMarHOCTUKU M KapJUOJIOTOB U BBISBWIM, YTO HauOOJIb-
1IMe 3aTpydHEHHS Yy CHEIUaJNCTOB BBI3BIBAET OICHKA
nQT npu MepuarenbHoii aputMun u mupoxkoM QRS (54%
1 61% ONPOIIEHHBIX, COOTBETCTBEHHO).

Llens naHHO# pabOTHI - CYMMHPOBATh OCHOBHBIE CBE-
nenust o uznonornu nQT, COBpeMEHHBIX CTaHAAPTaX €ro
HM3MEPEHUs U HHTEePIPEeTalluy 3HAYEHUH, OTyUYeHHBIX NIPH
peructparuu 1 ananu3e DKI mokost B 12 00UIenpHHSTHIX
oTBeieHUsIX. CleyeT OTMETUTh, YTO aCMeKThl, CBA3AHHBIE
¢ u3MeHeHussMu uHTepBana QT mnpu QyHKIMOHATBHBIX
npobax, MPeACTaBISIOT COOOH CaMOCTOSITEIIBLHYIO TEMY
JUTS U3YUYCHHUS U B TAHHOM 0030pe HE 00CYKIAIOTCsI.

Omnpenenenne u npuYuHbI u3MeHeHust QT

HQT ua OKI u3mepsieTcs oT Havana 3yodma Q 1o
okoHuaHus 3yona T u Bkimouaer komrmiekc QRS u cer-
MeHT ST, COOTBETCTBYIOIIME MpolieccaM Jenospusa-
LMW W PETOJSIPU3alNN JKeIyJouKoB. Takum oOpazom,
nQT xapakrepu3yeT OOIIYI0 HPOJIOIKHTEIBLHOCTD Ke-
JIyZI0YKOBOTO BO30YXJIEHHUS M BOCCTAHOBIEHUS (pHC.
1). IIpouecchl nie- ¥ penosipu3aliy JKeJIyJ0YKOB pe-
aJTU3YITCSA MOCPEICTBOM 3JIEKTPOJIUTHBIX TOKOB B Kap-
auomuonuTtax. Ilpoumecc nenonspuzanuu KeaydOYKOB
OCYIIECTBIAETCS 3a CUeT MOCTYIUIEHUS B KapJUOMHU-
OLIUT MOHOB HAaTpusi yepe3 ObICTpbIC HATPHUEBHIC KaHa-
ael (I,), pabora koTophIX KomupyeTcss reHoM SCNSA.
Penonspusanus xenygoukoB IPOUCXOAUT B pe3ybTaTe
MIPOTUBOIIOJIOKHO HAINpaBICHHBIX WOHHBIX TOKOB: OBI-
CTPOTO HATPUEBOTO TOKA M MEJJICHHOTO KaJbLHEBOIO
toka (I, ), HalmpaBICHHBIX BHYTPh KapJAMOMHOIMTA, &
TaKKe BBIXOJ]a MOHOB Kalus M3 KapJUOMMOLIUTA Yepes
kanuesbie kanans! (I , I, I, 1 ). 3a pynkunonuposa-
HUE KaHaJOB, IPUHUMAIONIUX y4acTHE B pe-
MOJISIPU3AIUN HKEJIYJOUKOB, OTBEUAIOT TEHBI
CACNAlc, KCND3, KCNH2, KCNQI,
KCNJ2 [4-6]. MyTauuu B 3TUX reHax MO-
TYyT MPOSBISATHCS H3MEHEHHEM MPOJONIKU-
tenpHOCTH HQT Ha moBepxHocTHOH OKI
U TNPUBOAUTH K BO3HMKHOBEHHUIO OIACHBIX
apUTMUI - )KeITyA0UYKOBON TaXHUKapJUU THUIIA
IHUPYIT» BCIEACTBUE BO3HUKAIOLICH HEOH-
HOPOAHOCTH PENOJISIPU3AIUU B Pa3TUUYHBIX
ydacTKax MHOKap/a.

[Tomumo reneTHyeckux (akTopoB, oc-
nallieHne WM YCWJICHHE (YHKIUH HOHHBIX
KaHaJOB, OMNPEACIAIOMINX PEHOIIPU3AIHIO
JKEJTYJOUKOB, MOKET OBITH BBI3BAHO BO3JICH-
CTBHEM psizia (pakTOpOB: JEKapCTBEHHBIX Mpe-
raparoB (aKTyaJbHBIA CIIHCOK Ha CaliTe WWW.
crediblemeds.org), 2IEKTPOIMTHBIX Hapylle-

a
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HUH, TUTIO- U TUTIEPTEPMHUEH, TUITOKCUEH, MHTOKCUKAIIUEH,
nHdekuusmu u 1p. [7, 8]. Bmecre ¢ Tem, mokaszaHo, 4to
5-10% nronei, y KOTOPBIX JKETyA0UKOBask TAXUKAPIUS THIIA
CIHPYIT» PA3BUBAETCS IMOJ] BO3IEHCTBUEM YITUHSIOIINX
nQT npenapaToB, Takke UMEIOT MyTallUl B I'eHaX, acco-
LUUPOBAHHBIX ¢ CUHApoMoM yaiuHeHHoro QT [9,10].

Bb16op oTBenennmii qist anaausza nQT

B nHopme mponomxutensHocTh QT B pas3HbIX OT-
Benennsix DKI' moker ormmuarscst 6osee yem Ha 50 Mmc.
Ha u3yueHnu pasnnuuii npomoyuKUTENbHOCTH (asbl pe-
MOJISIPU3AIUY KETY0YKOB B pa3HBIX OTAENIaX MHOKapia
(mucniepeust 1QT), OCHOBaH METOZ OLEHKH PHCKA HKEIly-
JIOYKOBBIX apUTMHUI y OOJBHBIX C CEPICYHO-COCYIUCTON
narojiorueit [11].

Tpaguumnonno uQT ouenuBaercs Bo II crangapt-
HOM OTBeJIeHUH, T.K. n3HauaiabHo DKI' peructpuposanack
TOJIBKO B CTaH/IApTHBIX oTBeneHMsIX (peructparms DKI' B
IPYJHBIX OTBEACHUX OblLIa MpeaiokeHa mo3nnee). Kpome

a

1 -
mV
0_-
l
| Kr
Na ,Ks
IKI
90+ =
msec —

Puc 1. Cxemamuueckoe uzoopaircenue UOHHBIX MOKOG,
onpedenarouux nomenyuan oeiicmeus. Hnmepeanoi
IKT (a) coomnecenwt ¢ hazamu nomenyuana 0eiicmeus
(6). Aoanmupoeano uz Postema PG, Wilde AA-M, 2014
[4]. Obvacuenus 6 mexkcme.

RR interva

QT interval

End of T wave
Baseline

Tangent

RR interval
QT interval
End of T wave

Baseline

Threshold

Puc 2. Haubonee uacmo ucnonv3yemovie cnoCo0bl 04eHKU OKOHYA-
Hus T eonuvl: a - memoo KacamenvHoll, 6 - ROPO20BLLIL MEMOO.
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Toro, Bo Il cranpapTHOM OTBeneHHM, KaK MpPaBUIIO, JTyd-
11Ie BCETO BUJHBI 3yOIIb U HHTEPBAJIBI, T.K. BEKTOPHAs OCb
cep/lla UMeeT 3aJHeNaTepalbHOE HalpaBlIeHUE, a BEJH-
yuHa QT Bo I crangapTHOM OTBEEHUM MMEET CpPEeIHUE
3HAUYEHUS B CPaBHEHUU C NPOAOIKUTENbHOCThIO QT B
Japyrux otBeeHusX [12]. B Tex ciydasx, koraa onpenene-
Hue okoHuanus 3youa T Bo Il cranapTHOM OTBeeHHH 3a-
TPYAHUTENBHO, B KAUECTBE albTEPHATUBBI PEKOMEHIYETCSI
HCIOIb30BaTh OTBeicHus V5, V6 nu [. B coorBeTcTBHM C©
peKoMeHauIMu AMEPUKAaHCKON KOJJIETHU KapHuOJIOroB
o cranpapruzanuu 1 uarepnperanun DK 2009 (AHA/
ACC/HRS), nist uamepenust QT HE0OX0MMO HCIONB30-
BaTh TO OTBEJICHHUE, B KOTOPOM OH MaKCHMAaJbHO BBIPAXKEH,
YTO MOXKET UMETh MecTo B oTBeAeHusX Il (TpaaunnoHHO
npuoputetroe), I, V1-VS5 [13]. JIns noBeleHUs TOYHO-
ctu onjeHku UQT ¥ BOCHPOU3BOAMMOCTH €r0 U3MEpPEHUH

Puc. 3. Onpedenenue okonuanus uQT memooom
Kkacamenvnoul (adanmuposano u3 E.Lepeschkin,
B.Surawicz, 1952), 20e nynkmupom 0603nauenvl
ucmunnwle Konmyput 3yo6uo06 T u U, cnnownvie nunuu
coomeemcmeyiom oxonuanuto uQT no memodam Kaca-
menwvHOoIl U nopoza: a - nepecedyenue HUCXO0AUIHIL Ya-
cmu T ¢ uzonunueil Hauyuwium 006pazom onpeoensaem
okonuanue uQT; b - mouka nepeceuenusn KacamenvHoll
C U30JIUHUEIl PACNONAzaemca panpuie, 4emM UCHUHHOoe
okonuanue 3yoya T, komopoe 6 oannoe cumyayuu
Modicem Oblmb onpedesieHo uepes naoup (Hauoonee
HU3KYI0 MOUKY) pacujenienus, m.e. Memooom nopoza;
C - nepeceuenue KACAMENbHOU C U30TUHUEL Onpeoeni-
emca mexcoy pacujenienuem U UCHUHHbIM OKOHYAHU-
em 3youya T u xapaxmepuszyem okonuanue T mounee,
uyem Haoup; d - Memoo KacamenvHoll 3a6bluiden uc-
munnyto npooonxcumensuocms T, no, mem ne menee,
onucvleaem ee mouHee, uem Memoo nopoza; e - Menoo
KacamenvHoll 3HauumensHo 3asviuiaem uQT, onmu-
ManbHblil Pe3ynbman Moxcem 0blms noayueH nymem
yCcpeOHeHUs GbIYUCICHUII RO 000UM MEemOoOam.

el7

HEO0OX0IMMO TIPOBOANTH OIIEHKY HE B OJTHOM, @ B HECKOJIb-
kux (3-5) nmocnenoBaTeNbHBIX KapIUOLUKIAX, YTO MOXKET
OBITH 0COOCHHO IOJIE3HO MPU HAJIMYHMH y MAIUCHTOB CH-
HYCOBOI apUTMHUU.

Metoauxka nsmepenust uQT

B coorserctBun ¢ pexomenpamusimu AHA/ACC/
HRS, nanbGonee 10CTOBEPHBIMH METOIAMH ONPEICIICHHS
TOYKH OKOHYaHUs 3youa T cunTaroTcsi MeTo/1 KacaresIbHOM,
onmcannblii B 1952 1. E.Lepeschkin, B.Surawicz u meton
nopora [ 14]. ITo meTony KacarenbHOI okoH4aHue 3yona T
COOTBETCTBYET MEPECEUEHHIO KacaTelbHOM, MPOBEIEHHOM
n3 BepunHbl 3yona T no nHucxomsmied yactu 3youa T n
H30JIMHUHY, 32 KOTOPYIO MPUHUMAETCS MPONOKEHUE HH-
tepana PQ (puc. 2). [Ipu Hannunu nByxdaszuoro 3yona T
JUTS. TIPOBEIICHUSI KacaTelbHOM BbiOMpaeTcs (asa 3yoma T
¢ HauOonbiiel ammnTyaoi. Ilpu ucnonb3oBaHNM MOpPO-
TOBOTO METO/a 32 OKOHuYaHue 3yona T nmpuHuUMaeTcs To4-
Ka TepecevyeHusi KoHeuHoH vactu 3youa T ¢ u3onmmHuei,
KOTOpast IpU UCMOIb30BAaHUH ITOTO METOJIa OTIpeeIsieTCs,
Kak JINHHS, CoeMHsIoNnIas okonyanue T 3yOua u ciemyro-
i 3yoer; P (puc. 2). Muoraa 3yousr T wa DK moryt
ObITH JBYropObIMH MM JABYX(A3HBIMH, M OKOHYaHHE
3yora T cremyer uaMmepsATh mocie BToporo muka. Ilopoit
OBIBACT CIOKHO pa3nuuuTh ABYropOsid T 3ybem u U 3y-
ocrr (QT+U), ¢ 37O 11eBI0 TS OOJICTYCHUS PA3THUCHHS
MOXET OBITH MOJIE3HBIM MPOCMOTpP Beex orBeneHuit JKI.
Kak mpasuno mexay 3youom T u U ompenensercs yuyac-
Tok m3onuuuu. Eciu nocne T nadnromgaercs 3yoen U, To B
KauecTBe KOHeyHO yactu T paccmarpuBaeTcst HaUp pac-
HICTJICHUS - camasi Hu3kas Touka Mmexxay T u U. Haubonee
4acTO BCTpEYaeMble BAPUAHTHI COOTHOIICHUH Mexay T n
U npexacraBieHsl Ha puc. 3.

B 1esiom 06a MeTo/1a K0T CONOCTaBUMBIE Pe3yJIbTa-
Thl. Tak, mo panubeiM A.S.Vink c coasr. (2018), cpaBHUB-
HIMX JUATHOCTUYECKYI0 TOYHOCTh METOJI0B KacaTeIbHON U
MOpora Ha MOMYJISIIMU MAIlMEHTOB C BEPUPUIPOBAHHBIM
BPOXKICHHBIM CHHAPOMOM Yy/iMHeHHoro uHTepBaia QT
(n=1484), nQT, u3MepeHHBII MO METOAY KacaTelbHOIl,
okaszajsicsl B cpeHeM Ha 10,4 Mc MeHblile, 4eM 10 METOLy
nopora [15]. [To MHEHHO aBTOPOB, HUCIIOIB30BaHUE 00OUX
METOJIOB ITO3BOJISIET C BHICOKOI TOUHOCTBIO MICHTHU(UIH-
poBarh OOJILHBIX C CHHIPOMOM YJIMHEHHOTO WHTEpBaja
QT (CYHQT).

H3smepenne untepsasia QT npu

apromaTudeckom anaause JKT, Biausinue

00pa6oTKku curnaJia Ha uurepsaa QT

ITockonbky coBpeMeHnHble koMmbloTepHble OKI cu-
CcTeMbl 00JIaIal0T BO3MOXKHOCTBIO TIPOBEJICHUSI aBTOMa-
Tuyeckoro aHanusza OKI, KOTOpbIM BO MHOTHX CIydasx
BIIOCJICZICTBUHM JISKUT B OCHOBE BPaueOHOTO 3aKITFOUYCHHUS,
LeNIecO00pa3HO KPAaTKO M3JIOKHUTh OCHOBHBIE MPHUHIIMITBI
u (aktopsl 00padoTku DK, KOTOpBIC MOTYT MOBIUATH HA
pesyabrarel u3mepenust QT.

MexIyHapOJHbIM CTaHIAPTOM M JKBHBAJICHTHBIM
emy poccuiickum ['OCT nHa aHanmuzupyroume 3JIeKTpo-
kapauorpagsl (T.e. ¢ aBroMarmdeckum aHaimzom JKI')
YCTaHOBJICHa PEKOMEHJIAIMs ONpEeAeICHUs Hadana 3yola
10 MaKCUMaJbHO paHHEMY Hadally BO BCEX CHHXPOHHO 3a-
PErHCTPUPOBAHHBIX OTBEJICHUSX, & OKOHYAHUS - MO MaK-
cuMaibHO nosaHemy (puc. 4) [16-18]. Takoit moaxon, mpu
BbIcoKo# mucniepcuu QT, BIONHE MOXKET OBITh PUYHHOM
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3HaunTenpHoro yenudeHus QT u QTc oTHOocUTETHLHOTO
BpaucOHOro m3Mepenus B Il wiu uHbIX oTBencHusx. M3-
BECTHO, YTO OOJIBIIMHCTBO MTPOU3BOIUTENCH aBTOHOMHBIX
AHAJM3MPYIONINX DJIEKTPOKapAMOrpadgoB M KOMITBIOTEP-
HbIX Tiporpamm ananuza OKI npuaepx uBaroTcst 3Toi pe-
xoMeHaanuu. [1o-BUaMMOMY, 3TOT e MOJXOA COXPAHUTCS
B TIEPCIEKTHBHOM Pa3padaThiBA€MOM B HACTOSIIIEE BPEMs
obrmrem crangapte [18].

ITpu aBromarnueckoM ananuze DKI' u3smepenus uH-
TEpPBaJIOB MOTYT IPOM3BOIUTCS KaK Ha PETIPE3CHTaTUBHOM
koMmiuiekce QRS-T, BbIOMpacMOM aBTOMATHUYCCKU CPEIH
KOMIUICKCOB JIOMUHUPYIOIIEH (OPMBI, TaK ¥ HAa MEIHAaH-
HBIX (superimposed median beat - SMB) kommuiekcax B
Ipezienax KaxJ10ro OTBEJCHUS OT/IEIBHO JIN0O0 B TII00aIb-
HOM MeIuaHHOM koMiuiekce (automated global median
beat methods - GMB). B pycckoM si3bIke 4acTO UCIOJNb-
3yercsi 0003HAYECHUE «yCPEIHEHHBIH KOMIUIEKC», BMECTO
Oosiee KOPPEKTHOTO «MEIMaHHBIN». Peanuszanus Toro mim
HWHOT'O METO/1a BEIOOpA KOMILIEKCA MOYKET OKa3bIBATh BIIUS-
HUe Ha pe3yasrarsl u3Mepenus uQT [19-22].

BaxxHO MoAUepKHYTh, UTO caM MO cebe METOoA ompe-
JICTICHUS] Haualla ¥ OKOHYaHUsl 3yOI[0B, PEKOMEH IOBaHHBIH
00CYKITaeMBIMH CTaHJapTaMU, MOXET MPHUBOIUTH K yBE-
JMUYeHuto mponopkuTenbHoCcTH HQT. Pasnudnbie criocoOb
M3MEpeHus B pasHbIx ammnaparax K[ MoryT mpuBOIUTH K
CJIO)KHOCTSIM KJIIMHMUYECKOH OIIEHKH PE3yJIbTaTOB MOHHTO-
puposanus QT [23]. Takxke aBTOpaM He N3BECTHO, YTOOBI
B KaKMX-JIMOO cucTeMax aBroMaruueckoro aHamuza OKI
ObUTO OBI peaNn30BaHO ONpeJesieHne oKoH4YaHus 3yomna T
METO/IOM KacaTelbHOil.

ITomywaroT pacnpocTpaHEHUE MOIyaBTOMAaTHUECKUE
HHCTPYMEHTHI M3MepeHus u aHanmusza OKI': mocrne aBTo-
MaTu4eckoil pazmerku koMmiuiekcoB P-QRS-T B pacnops-
JKEHUU Bpaua JAI0TCsl pa3InIHbIe AEKTPOHHbIE IMHEHKH
U IHUPKYIW» Ui KOPPCKTHPOBKH MOJIOKEHHUS HEIOCPE/I-
CTBEHHO Ha JiUCIUIee Kapauorpada Wi KOMIbIOTepa aB-
TOMAaTHYECKH YCTaHOBJICHHOW pa3MeTku 3yOuos. Ilpu-
MeHuTenbHO K UQT Takoil momyaBTOMAaTHUYECKUN aHaIu3
MOBBIIIAET TOYHOCTh U BOCIPOU3BOJUMOCTD PE3YyNBTaTOB
[18, 19]. ITo mamubiM S.Viskin, MexomepaTtopcKue pas-
JIUYUSL B U3MEPCHUSIX DKCIICPTOB MPU PYYHOM M3MEPCHUU
BapbupoBanu oT 34 no 80 mc. IIpu moayaBTOMaTHYECKOM
anammze DKI' u3 orkpeitoit 6a3sr DKI' PTB Diagnostic
ECG Database pa3opoc usmepenuit omnorr K[ mexmy
9KCIIEpTaMH B OINpEEICHUH Havaia 3youa Q 1 OKOHYaHHs
syoua T cocrasun 2,4340,96 mc u 7,43+3,44 Mc cooTBeT-
CTBEHHO [24], 4TO CyIIECTBEHHO MEHbIIIE MPUBEICHHOTO
paHee MEeXONEepPaTOPCKOro Pa3Inuyusl.

W3BecTHO, 4TO pe3yibTaT H3MEPEHHs HHTEPBalIOB
OKI" mMoxeT 3aBUCETh OT YpOBHs Iiryma. MHTepdepeHIs ¢
MHOTPAMMOU U JJICKTPOMEXaHUUCCKUM IITYMOM JBHKCHUSI
MOXET MPHUBOIUTH K OrmmoOkaM B onpenencaun nQT u3-3a
YaCTUYHOTO coBMajieHus: yacToTHoro crekrpa ¢ JKI. Tak,
IIpU BU3yaJbHOM AaHAJIM3€ OTHOCHUTENIBHO CTaIllMOHAPHBIX
10-cexyHIHBIX (HParMEHTOB XOJITCPOBCKOTO MOHUTOPU-
poBanust OKI' 523 310poBBIX nHLl, OBUIO MOKa3aHO, YTO
JTaKe YMEPCHHBIN YPOBCHB IIyMa BHOCHUT B m3MeHeHust QT
Oonbinmii Bkiaa, yem konebanuss UCC [25]. [Ipumenenue
OKI-GunsTpoB Takke MOXKET IPUBOUTH K U3MCHCHHIO BE-
mnuusbl 1QT. [To nanaeiM N.B.McLaughlin u coasr., BKto-
yyieM OKI' 25 310poBbIX JIUIL, 3apeTUCTPUPOBAHHBIX IPU
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Pa3IMYHBIX PeXUMax (HUIBTPALMN, aBTOMAaTHYECKOE H3Me-
penrie uQT 5 paznUuHBIMU aITOPUTMAMU J1AJI0 PACXOXK/IE-
HUE CpeHUX 3HaueHuit 62 mc npu SD 54 mc [26].

[To-BumMMOMY, MepeduciieHHbIe BbIlIe (akTophl HE
CYIIECTBEHHO BIMAIOT Ha OIIEHKY KoppurupoanHoro QTc
(cpaBHenue m3mepeHHoro QTc ¢ MOPOroBEIMK 3HAYCHUS-
MH) B OonbinHCTBE citydyaeB [27]. OHaKO B 9KCIIEPTHBIX
cilyyasix, a TaKkXKe MPH JII0OBIX COMHEHHUSIX B pe3yJbTarax
aBroMaruueckoro m3mepenust nQT, HeoOxoauMo mpoBe-
CTH Py4HOE U3MEPEHHE C yUEeTOM PEKOMEH AL HIDKE, MO
BO3MOXHOCTH OTKJIfounB (uisrpanuio DKI. Bo3moxHbie
PacXOXKICHUS U3MEPEHUI U OLEHOK MPOJOKUTEIBHOCTH
nQT cnenyer yunThIBaTh NPH OLICHKE €r0 AMHAMUKH (MO-
Hutopunre) B cepun OKI.

Koppexmus nsmepennii nQT

W3BecTHO, uTO poosmkuTenbHOCcTh HQT 3aBUCHT OT
YCC. B nopme Benmunna QT 0OparHO nponopuuoHaibHa
UCC, nostomy xoppexkuus uzmepenuit QT ¢ yuerom UCC
HeoOXomMa JUTsl MX aJIeKBaTHOTO coroctasieHus. [Tonck
ONTHUMAIBHON (HOPMYJIBI JJIsl OLEHKH KOPPUTHPOBAHHOTO
nQT (QTc) nponomkaercs B TeueHne Beka. OHAKO 710 CUX
nop ona He ObuTa HalaeHna. Haubonee yacto mcromb3ye-
Mble hopMmysl Jutst koppekiun nQT npencrasieHsl B TaoI.
1. B uccnenoBanuu 1.Androsova (2021) cpaBuuBasiuce 4
OCHOBHBIE (POPMYJIBI JUIS OLICHKH KOoppurupoBanHoro nQT
(QTc): Bazett, Fridericica, Framingham u Hodges [28].
Oxaszasnach, uto (opmyna Bazett sBisercs camoit Hecra-
OusIbHOM OPMYIION M HAaMXyALIMM 00pa3oM yCTpaHseT 3a-
Bucumocts Mex 1ty YCC u unrepBanom QTc. OnHako B Ha-
CTOsiIIIee BPeMs B KIIMHUYECKOH NMpaKTUKe /IS BBISIBICHUS
OOJIBHBIX ¢ yaMHeHHeM 1 ykopouenueM HQT nponomkaer
UCHonb30BaTbes popmyra Bazett. [IpoBenernoe B 2015 T

Puc. 4. Cxema usmepenusa uQT na znovanvnom meou-
annom komnaexce IKI. Cepvim nokazansl cuzHanvl 6
12 oouwenpunamulx omeedeHusnx, YePHvIM - CUZHATL 8
omeedenuu V2. BepmukanvHsle nunuu, 0003Hauennvle
Pb, Pe, Qb, j, Te - pe3ynvmam agmomamuueckozo onpe-
denenus zpanuy 3y6u06. Tet - pesynomam onpedenenus
npaeoii epanuysl 3youya T memooom KacamenvHoil.
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uccnenoBanue no ounenke HQT y 702 neteii B Bozpacte OT
0 10 6 net Ha (hOHE CUHYCOBOM TaXMKAPIUU [TOKA3aII0, YTO
(dopmyna Bazett mydie apyrux naeHTHOUIUPYET NalueH-
ToB ¢ ymmHeHreM uQT u Ooyiee MPUTOIHA K UCIIONB30-
BaHMIO B KIIMHUYECKOW NPAaKTUKE B CPABHEHHHU C (HOpMY-
namu Friderici, Framingham u Hodges [29]. Uem TouHee
(opMya KOppEeKIMH, TEM MEHbIIIE PACCUNTAHHBIE 110 HEH
sradeHus 3aBucat or UCC. B atoM oTHOIIECHHH (opmysa
Friderici npeBocxonut dopmysy Bazett, onnako o6e oHm
HE B [IOJIHOW Mepe pellaroT JaHHy!o 3aaa4dy [36-38].

YuuTeiBas HEIWHEWHBIM XapakTep B3aUMOOTHO-
mennid QT u UCC, sdpdextuBHOCTs HOpMUpOBKH QT
no YCC paznuyHblX (opMyN Ha pa3HBIX JManazoHax
sHaueHuin YCC HeonmuakoBa. B 2005 rony W.Zareba u
A.Moss c 1enplo BBISIBICHHS HamOoiee ONTHMAalbHOW
(dopMyIbl JUTst BepUPUKAUHN OOJIBHBIX C CHHJIPOMOM YJI-
nuHenHoro QT cpaBHUIM 6 Hanbosee HUCIOIb3YyEMbIX
dbopmyn y 569 GonbHBIX U 772 3M0pOBBIX POJICTBCHHH-
KOB M BBIsIBHIIM, 4TOo (hopmyna Rautaharju okasamack
Hanbosiee MHPOPMATUBHOM IS pa3feicHus OOJBHBIX U
310poBbIX, B quanazone YCC ot 61-100 yn/mMuH myurie
Bcex pabotama ¢opmyna Hodges, a mpu yBeaudeHUU
YCC 6osee 100 yn/mun dpopmymna Bazett. B Toxe Bpe-
ms1, F.Schnell, ccpiasice Ha coOCTBEHHBIE Pe3yiIbTaThl
ananu3za uQT y 5000 saUTHBIX aTJIETOB MOKA3bIBAET, UTO
¢dbopmyna Bazett paboraet npaBuwibHO B auamnazone YCC
ot 60 1o 90 yn/muH. [39].

el9

[IpakTHyecku eXeroqHo B CIIMCKe GOPMYIT ISl OLICH-
ku uQTc nosiBistrorest 1-2 HoBbIe popmystbl. OJTHAKO B KITH-
HUYECKOW MPAKTHKE JUIS MOCTAHOBKH JIMarHo3a CHHIpOMa
ymmHerHoro uQT u cTpatudukaiuu pucka y O0JIBHBIX C
KapAMaJIbHOHN TaTosorueil ucnonessyercs hopmynna Bazett.
B HeckonbKUX MOMYJISIIIMOHHBIX UCCIEA0BAaHUSX paHee co-
obmanock o cBsa3u Mexay QTc m cMEpTHOCTBIO OT Beex
npuyrH. B u3BecTHOM DpPeMHHTEMCKOM HCCICIOBAHUH
(n=6895; cpenHee BpeMsi HaOMOICHUA=27,5 JIET), T UC-
nosb3oBaiack Gopmyna Bazett nabmonanacs TecHas acco-
nuanust Mexay ysenndenuem nQTc Ha xaxapie 20 Mc u
CMEpPTHOCTBIO OT BCceX MpUUMH (oTHOmIeHue puckos [OP],
1,14; 95% noseputensubiii unrepsan [AU], 1,10-1,18;
P<0,0001), cMepTHOCTBIO, CBA3aHHOW C UIIIEMUYECKOU 00-
ne3nwto cepaua (OP, 1,15; 95% JIU, 1,05-1,26; P=0,003) u
BHe3amHou cepaeuHoii cmepthio (OP, 1,19; 95% U, 1,03-
1,37; P=0,02). [40]. O momoOHOM aHaNIH3€ C UCIOIb30Ba-
HHUEM JIpyrux (popMyJ1 He COO0IIanoch.

B wucciaenoBaHuM  310pOBBIX,  IPOBEIEHHOM
E.G.Schouten et al., rne Tarwxe QTc omnpenensuics mo
dopmyne Bazett, yBemuuenue QTc Beime 440 mc ObLIO
COMPSDKCHHO CO 3HAYUTEIBHBIM OTHOCHUTCIIBHBIM PUCKOM
CMepTHOCTH OT Beex npuunH [41]. Takum obpaszom, B Ha-
crosee Bpemsi sl oneHKH UQT B KIMHUYECKOW Mpak-
Tuke EBporneiickoe 00IIecTBO KapIHOJIOroB PEKOMEHYeT
UCToNB30BaTh popmyiny Bazett (HezaBucumo ot YCC), ms
MPOBENICHUS KITMHUYCCKUX MCCIICIOBAHUI JIGKaPCTBEHHBIX

Tabnuua 1.
Hexomopuie popmynst koppexyuu QT no wacmome cepoeunvix coKpaujenui
HopmaruBHbie 3HaYCHUS, MC
Haszpanue Dopmyna QTe, ¢ Hctounuk n
MYKYUHBI JKCHIIMHBI
Bazett 39 350-450 360-460
_ AHA/ACC/HRS
Bazett QTc=QT/ YRR guidelines [10] 346-472 346-482
S.Viskin [30] >60 000 350-450 360-460
Fridericia 50 <450 <470
S AHA/ACC/HRS
=0OT/? - -
Friderici QTc=QT/ YRR guidelines [13] 349-468 348-468
Mason et al. [31] 79 743 355-438 365-450
Dmitrienki QTc=QT/RR"13 Dmitrienki [32] 13 039 <465 <516
Sagie 5000 332-420 344-432
) _ AHA/ACC/HRS
Framingham | QTc=QT+0,154x(1-RR) suidelines [13] 350-449 351-467
Luo S [33] 10 303 368-457 368-457
Hodges*
Hodges QTc=QT+0,00175%x(4UCC-60)
Luo S [33] 10303 372-457 372-457
<40 net: 430 | <40 net: 440
= + -
Rautaharju Qg%é?;ﬁﬁf%éi Rautaharju PM [34] 14 379 | 40-69 net: 440 [ 40-69 meTt: 450
’ >70 ner: 455 | >70 nert: 460 .
QTe=[QT"
Rabkin (60,0,50.3)+1000xQT - QT" Rabkin S [35] <450 <470
(UCC, mom, Bo3pact)]/1000%*

[Ipumeuanue: n - pasmep BBIOOPKH; * - OpPUTHHAIBHOE HCCIEJOBaHUE MOJHATH HE yhanock; ** - QT" obGo3Hayaer
cruaiiH-yHkuio, 3aBucuMyto or YCC u y4uTHIBAIONIYIO NOJ (33/1a€TCsl YHNCIOBOM MepeMeHHOM) n Bo3pacT. CMbIc
(dopmynel, peuioxkeHHoi Rabkin, 3akirouaercs B Hopmanuzanuu QT He k ctanaaprHoit UCC = 60 yn/muH, a K pacrpe-
nenenio YCC 3m0poBbIXx My)uuH B Bo3pacte okoiio 50 siet mpu UCC = 60 yu/mMuH.
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npenapatoB FDA pekoMeHayeT HCIoib30BaTh (HopMyIy
Friderici, (Ta6mn. 1) [42].

Baxxno monumare, yto u3MeHeHusi uHTepBana QT
B orBeT Ha m3MeHeHun YCC mpouCXoAUT HE cpasy, AJs
9TOr0 TpeOyeTcsl OINpEeAEIEHHOe BPEMs, B CBSI3H C 4eM
ObLT TIpe/uIoXKeH Takod TepMuH, kak rucrepesuc QT/RR,
XapaKTepU3YIOUINH MPONOIKUTEIBHOCTD 3aJCPKKU U3~
meHeHus: BennuuHbl QT B oTBeT Ha u3MmeHeHuss RR [43].
[TockonbKy TpaJMIIMOHHO HCIONb3yeMble (OPMYIbI pac-
yeta QTc BkiouaroT numib oauH uHTepBasn RR mpenmie-
CTBYIOILIETO KOMIUIEKCA, MPUCTyMas K aHaJU3y 3HaYCHUs
QTc, HEOOXOMUMO YIOCTOBEPUTHCSI B TOM, YTO aJarTarus
nQT x ypoBHto UCC Ha usyuaemoit OKI' yxe nocTuruyra,
B TIPOTHBHOM cityyae paccuntanublii QTc He Oyner oTpa-
JKaTh UICTUHHOE COCTOSTHHUE PEMOJIIpU3allii MUOKap/ia JKe-
JIYJIOYKOB y JJaHHOTO TauenTa. Hecobmronenue TpedoBa-
HUI CTallMOHAPHOCTU MOXKET CTaTh MPUYMHOM Cepbe3HOi
JIMarHOCTUYECKOH OIIMOKH.

Hexotopsie yacthsle ciryuau koppekuuu QT mo UCC
UMEIOT CBOM ocoOeHHOcTH. [Ipu CHMHYCOBOW apuTMum,
0COOCHHO Y MOJIOJIBIX JIUII, Pa3HbIE M0 MPOIOIDKUTEIBHO-
ctu uHTepBanbl RR MoryT mpuBectr K ommoOke ornpese-
nenus yanuHenus nQTc u HeBepHOI ero HHTEepIpeTaltn.
Cxoxasl cuTyaluss MOXET MPOU30MTH NpH HUOPHILIIINN
npeacepAnii, T.K. IPU JAHHOM HapyIIEHUH PUTMA MOTYT
BCTPEYAThCSl KAaK KOPOTKHME, TaK M OYEHb JUIMHHBIC WH-
tepBaibsl RR. CrenoBarenbHO, y OOJNBHBIX ¢ CHHYCOBOIA
aputmueil uQTc mpeanouTHTENBHO ONPEIENATh BO BpeMs
CTaOMJILHOTO CHHYCOBOTO puTMa, a 3HadeHus: QTc momy-
yeHHble Ha OKI' ¢ apuTmMusAMH clielyeT HHTePIPEeTUPOBaTh
C OCTOPOXKHOCTBIO. B Tex cmyuwasx, xorma nnTepBan RR
JIEMOHCTPUPYET 3HAUUTEIbHYIO BapUabeIbHOCTb, CIEIYEeT
m3Mepath HQT B HECKONBKUX MOAPSI CASAYIOIUX APYT 3a
JpyroM IuKiax (He MeHee 3) u ycpenHsTh 3Hauenne QTc,
4TOOBI M30eKaTh MepeolicHKH win HepooleHkH nQT [44].
B ciyuae npexaeBpeMEHHBIX Ha KETYI0UKOBBIX HITH JKe-
JIYJIOYKOBBIX COKpAICHUH cieayeT u30erarb U3MepeHui
B KOMIUIEKCAX, CIEAYIOUUX Cpa3y MOCie May3bl, TaK Kak
penonsapu3anus *KeIyJOYKOB B ’TOM KOMIIJICKCE MEHSIETCS.

HW3BectHO, uTO TIpH (GPUOPWILISAIIMKU TIPEACepIUii 3Ha-
yenust QTc, paccuntannbie 1o hopmysie Bazett, HECKOIBKO
3aBBIIICHBI (COMIOCTABIICHUSI TTPO-
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JKEITyIOYKOBOM TIPOBOJMMOCTH Tpe/ylaraeTcs BhIYUCICHHE
moaudurmpoBanHoro HQT: QTm = QT - 50% QRS (c no-
cnenyronum pacueroM QTc mo hopmyse Bazett) [50]. Ilep-
BOHAYaJILHO JIAHHBIA CIIOCO0 KOPPEKTUPOBKH MPUMEHSIICS
y MAIMEHTOB C JEKTPOKAPANOCTUMYIISITOPAMH, HO B JlalTh-
HeliieM Oblj1a IToKa3aHa BO3MOYKHOCTb €TI0 HCTIOb30BaHHUs Y
MAIMCHTOB C OJIOKAJI0M JICBOM M MPaBOM HOXKEK mydka [ 'uca.
Emme omun cioco6 koppekiuu QT o UCC npu 3aMeieHun
BHYTPHIKEITY/IOYKOBOTO MPOBEJICHUSI ObUT arpoOMpoBaH Ha
MalyeHTax, Moly4aBimx jgedenue no nosogy COVID-19.
CyTb nonpaBku cocTout B Beruntannu u3 QTc, paccunran-
Horo 1o ¢opmyne Bazett, Toif BelMuMHBI, HA KOTOPYIO pac-
HIMPUIICA UCXOAHBIN xKeTy0uKoBbIi komruieke: QTc - (QRS -
100 mc) [S1].

Mertomst koppekimu QT mo YCC Ha doHe O10KaabI
JIeBOM HOXKKHM TTydka ['Mca, 3HAYMTELHO MPEBOCXOISIIHIE
paHee ONMCaHHBIC MOAXOJbI 110 TOKa3aTelsiM TOYHOCTH,
osutn mipeioxkenbl FO.D.TeperynoBeiM ¢ coaBt. (2022):
1) MeTox muHEWHOU perpeccuu ¢ Moaudukaruei Gopmyi
Bazett (QTc =120,5692 +0,6315 x QTcB), Fridericia (QTc
=130,4425 + 0,6024 x QTcF) u Sagie (QTc= 125,4726 +
0,6182 x QTcS); 2) meton komnencauuu QT Ha ymmupe-
Hue QRS 3a cuer O0kazbl JIeBO HOXKKU Mydka [uca, B
KOTOPOM B KauecTBe BblYHMTaeMoro rnpunumaercs ne QTc
no Bazett, a HemocpenCTBEHHO pe3ynbraTa H3MEpeHHs
uQT: QT - (QRS - 100 mc) [52]. Onnako naHHbBIC (BoOp-
MYJIbI O4€Hb CJIOKHBI JIJISl PErYJISIPHOTO MCIONIB30BaHUS B
©)KEeIHEBHOW KIIMHUYECKOW TPaKTHKE.

HopmanbHuble u narojioruvyeckue 3Hauenusi QTe

B cooTBeTcTBHM C IEHCTBYIOIIMME KIMHUYECKHUMHU
pexomenaanusamu, 3uadyeHuss QTc>480 mc Ha cepuu KT
CBUJIETEIILCTBYIOT O BBICOKOM PHCKE BPOXKICHHOTO CHH-
npoma ymmHenuss QT (CYUQT), < 320 mMc - BBICOKOM
pHCKE BPOXKAEHHOTO CHHIpOMa KopoTKoro uHrepsaia QT
(CKHQT), naxe B OTCYTCTBHE JIPyTHUX NMPHU3IHAKOB; MpPU
QTc > 500 Mc nMeeT MeCTO BBICOKHI PUCK (haTaibHBIX
JKEITYIOYKOBBIX apUTMHH, HE3aBUCUMO OT NPHUYUHBI Y-
JIUHEHUs 3Toro uHTepBana. YanuHeHnue QT Taxke acco-
LIUMPOBAHO C MOBBINICHUEM PHUCKa (aTajbHBIX apUTMHN
IPY MHOTHMX 3a00JIeBaHMSIX, TaKMX KakK HIIEeMHUYecKas
Oose3Hp ceplla, OCTPOe HapyIICHHs] MO3TOBOI'O KPOBO-

Bonwiuck ¢ QTc, u3MepeHHBI-
MU Ha ()OHE BOCCTAHOBJICHHOTO

330 mc kopoTkuii QTc y my>kunu n

JKEHLUUH

470 mc pavnnbiin QTc y myx)unn

cuHycoBoro purma). Jlis Goree
azekBatHoro omnpezaenenus QTc
npu  GubpwuMu  npexcep-
JIMH PEKOMEHJIyeTCsl BKIIIOYarh B

30Ha
nepeKpbITUA

CKUOT

480 mc annnnbii QTc y keHWwmH

3oHa

nepekpbITUA

Ccynort

aganu3 5-10 xommaekcoB. boiee
TOYHBIC PE3YJBTAaThl, IO CpaB-

500 mc BbICOKMIA pUCK apUTMUI

YKEeHLWMHHbI

Henuto ¢ Qopmynoii Bazett, mo

JIAHHBIM Pa3HBIX aBTOPOB, JAIOT
¢dopmyner Friderici, Sagie [45-

MY>K4YUHbI

48]. D10 MOXeET OBITh BaKHO, Ha-
MpUMEp, MPH PEIICHUH BOMPOCca
0 BBIOOpE TEpanuu y OHKOJIOTH- '
YeCKUX OONBHBIX [49]. 1

JIns WCKIIOYEHHs BKIIAja .
PACIIMPEHHOTO  KETYI0UKOBOTO 320
KoMmIiekca B yBenuueHue QT mpu
HAIMYMM HAPYIICHWH BHYTPH-

280 360

400 440 480 520 560 600

Puc. 5. Hopmansuele, nozpanuunsie u namonozuueckue snauenus QTc no gopmy-
ne Bazett (a0anmupoeano uz R.M.Lester ¢ coasm., 2019) [44].
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obparienusi, ocTpelid HHApPKT MUOKapaa, GUOPHILIALINS
npeacepaAnii, XpoHUYecKasi cepJeuHasl HeJJOCTaTOYHOCTb
u ap. [31, 53-59].

Hopmanbhbie 3HaueHus QTc, BBIYUACICHHOTO TI0 op-
Myne Bazett, mo pe3ynbrataM KpyHMHBIX MOMYJISIIMOHHBIX
HCCIIeIOBaHUH, Jexar B npeaenax 350-450 Mc y My»X4uH U
360-460 Mc y sxeHIMH. B nccnenoBaHusx, NpoBEICHHBIX HA
6onmpHBIX 1 uX poacTBeHHHKaxX ¢ CYUQT 6buto mokaszaHo,
YTO Yy JIUII, C BBISIBJICHHBIMU MyTallMsIMH U 0€3 HUX Juaria-
30HbI 3HaueHui QTc nepekpsiBatorcs B npeaenax 420-490
Mc [60]. BersiBnenue HocuTesnel MyTaluii B «cepoil» 30He
numeeT O0JIbIIOE 3HAUYCHHUE, T.K. TAKUM MallieHTaM, HeCMO-
Tps Ha orcyTcTBue yuinHenus uQT na OKI' pexomennona-
HO ¢ MO UIIaKTHUECKOH LIeIbI0 Ha3HauUeHne OeTa-0IoKaro-
poB (kiacc pekomennaanuii Ia) [61]. C 310if 1enbro y Takux
OOJBHBIX MOTYT OBITH HCIIOJIB30BAaHBI JIONIOJHUTEIHHBIC
TECThI ¢ oueHKoH nHTepBana QT, Takue kak XONTEepOBCKOE
monuropupoBanue [62], OKI' B pannuii nepuoa otpocta-
3a [63]. OnHako B HacTosIIee BpeMsl STH TECThl HE BKIIIO-
YaIOTCSl B KJIACCHMUYECKHE KPUTEPUH TTOCTAHOBKU JUArHO3a
CYUQT, T.k. uamenenue uQT mpu 3THX mpodax ocraercs
KpaiiHe TUCKYyCCHOHHBIM. HIKH1e morpaHUYHbIe 3HAYEHUSI
QTc nexar B mpeaenax 340-360 mc. CxeMaTH4HO HOPMAJTb-
HBbIE, TIOTPAHUYHBIC U Maronoruueckue 3HadeHus QTc, BbI-
yucieHHble 1o Gopmyiie Bazett, npeacrasienst Ha puc. 5.

OueHb Ba)KHBIM SIBIISIETCS MOMEHT, YTO HEKOPPEKTHO
NIEPEHOCUTh HOPMAJIbHbIC, NMOTPAHUYHBIE U MATOJOTHYe-
CKHE 3HA4YCHUs, pa3pabOTaHHbIE C MCIOIB30BaHUEM (Op-
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mynbl Bazett, Ha apyrue dopmynsl. Kak ckasaHo Bblie,
koppekimss uQT MpH HCMONB30BAaHUH PA3NUYHBIX (HOp-
myn ormmmuaercst. s uQTc ¢ ncnons3zoBanueM GpopmyIisi
Friderici HopMasbHBIN 1Mana3oH 3HaYEHUH JICKUT B 00J1a-
ctH 355-438 mc y MykuuH u 365-450 mc y xenmuH [31].
HopmaTuBHbIC 3HAUCHUs APYTHX, YacTO HCIOIb3yEMbIX
dopmyi, mpeacrasineHsl B Tadn. 1. OpHako nmoapoOHOTO
pas/ieneHuss Ha HOpMalbHbIC, TOTPAHUYHBIC U TTATOIOTH-
YecKHe 3HauYeHMs JJIsl HUX He pa3padoTaHbl, YTO CyIle-
CTBEHHO OTPAHUYMBACT UX UCTIONB30BAHUE B KITMHUYECKON
MpaKTHKE.

3AKJTIOYEHHUE

Omnenka nQT nHa crarmaptHOit DKI' mo3BoNsAET BHI-
SIBUTh MAIIUEHTOB C BBHICOKUM PUCKOM DPAa3BUTHS HKU3HE-
YIPOXKAMOIIMX APUTMUNA M BHE3AMHON CMEpTH, OJHAKO
paBUiibHOE U3Mepenue u unrepnperaius uQT sBisieTcs
HerpocToit 3amadeil. CyMMUpYsl BbIIIETIEPEUNCIICHHbIC
JTAaHHBIE HEOOXOIMMO OTMETHUTH, uTo HHTepBaibl QT u QTc
HEOOXOMMO U3MEpPsITh BpyuHYto, st uero Ha DKI nene-
€000pa3HO HMCIONIB30BaTh OTBEACHUS (B TOPSIKE MPEIIO-
grenns) 11, V5, V6, V2. B ciydae mioxoi BU3yann3auu
T 3y01a peKOMEHyeTCsl HCIOJIb30BaTh J1I000€ OTBEACHUE,
TJe ATOT 3y0er MaKCHUMaibHO BBIpakeH. OO0 yIIMHEHUH
win ykopoueHuu uHTepBasia QT HEOOXOAMMO CYIHUTh MO
BenmunHe KoppurupoBarHoro uaTepBana QT (QTc), xoto-
past B KIIMHUYECKOM MPAKTUKE BHIYUCISIETCS C UCTIOb30Ba-
HueM opmyner Bazett.
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B nocnenHue roasl B MEIUIIMHCKOM JIMTEpaType Bce
Oonbliiee BHUMAHHE YNIEISETCS MPEACEPIHON KapAnOMHO-
MaTUM U XapaKTEPU3YIOIIUM ee NPEACcepIHbIM HHJEKCaM,
OTPAXKAOLIUM MIPOJIOTKUTENIBHOCTD, AMIUIUTYAY U MOJIOMKE-
HUE 2JIeKTPUYECKOll ocu Kak BOJHBEI P B 1ienoM, Tak u ee
cocTaBJsIOIMX. B HacTosmeMm Belycke >kypHana «Bect-
HUK apuUTMOJIOTHI» OITyOJIMKOBaHa CTaTbhsl, IOCBSILCHHAs
POJIM MEKIPEACEPAHOI OI0Kabl U ANeKTpoKapanorpadu-
yeckux (OKI') xapaktepuctuk P BOJNHBI Kak NpeJUKTOPOB
pazButust pubpmnsinun npencepauit (PII) u TpomMb0IM-
Oomuueckux ocnokHeHudt [1]. Ha Oombmiom wmarepuaie
(211 mammeHTOB) B pe3yibrare TIIATEIBLHOIO 00CIie0Ba-
HUs OOJNBHBIX ¢ wucnoib3oBanueMm OKI, xonrepoBckoro
Monurtopuposanust OKI, sxokapauorpaduym M MarHUTHO-
pEe30HaHCHOI ToMOrpaduu cepAla ¢ KOHTPACTHPOBAHHEM,
a TaKKe MOCIECAYIOLIETO JUIUTEIEHOTO HAOIIOICHHS aBTOPBI

© Konnextus aBTropos 2024

yOeIUTEIbHO TPOIEMOHCTPUPOBAIN 3HAUCHUE JajieKo3a-
LIE/IIICH MEXITpeIcepIHON OIOKa/Ibl U MHBIX IPEACEPIHBIX
MHJEKCOB. [IpeyiokeHbl COOTBETCTBYIOINE MaTeMaTniec-
KHe MOJIeNH, paboTy KOTOPBIX, BEPOSITHO, CTOWJIO OBl IPOBE-
PHTh Ha HE3aBUCUMBIX KOHTPOJIBbHBIX BEIOOPKAX.

B aT0li peakinoHHON 3aMeTKe XOTEeNOCh Obl, IJIaB-
HBIM 00pa3om, octaHOBUTHCsI He Ha DKI' xapakrepucTu-
Kax BOJIH P, mpejicepAHbIX MHIEGKCAX U UX MPOTHOCTHYEC-
KOH pOJIM, YTO JICTAJILHO OCBEIICHO B PsiJie IyONMKAIUiA,
B TOM YHCJIC B aKTyaJIbHOM KOHCEHCYCHOM JIOKYMEHTE [2,
3], a Ha Bompocax TEPMUHOJIOTUU. B 3Toil cBs3M Leneco-
o0pa3Ho oOparutbes k pexomenpamusm ACC/AHA/HRS
110 00CJIEI0BAHUIO U JICYCHUIO MTAIIMEHTOB C OpauKapIusi-
MU U HapyuieHusmu nposefeHus [4]. K coxanenuro, B
9THUX PEKOMEHIALMIX HE PacCMaTpHUBAIOTCSl BOIPOCHI Ha-
PYLICHHH BHYTPU- M MEXIIPEACEPAHOTO NPOBEACHHS, HO
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OT PEJIAKIIN

€CTh BECbMa Ba)KHBIC 3aMEYaHHMsI, KOTOPbIE, HECOMHEHHO,
CTOMT YUYHUTHIBaTh. Tak NpPU ONHCAHWU aTPHOBEHTPUKY-
nsipHO# (AB) Gnokazp! | crenenn ykaseiBaercs, 4to ee 60-
Jlee aKKypaTHO HasbIBaTh 3ameuieHHeM AB mpoBenenus,
MOCKOJIbKY BOJIHBI P He Onokupyrorcs. BepositHo, cTouT
0o0parnTh BHUMaHUE W Ha omnpereieHue nosHoi AB Oio-
KaJbl, KOTOpasi XapaKTepu3yeTcsi OTCYTCTBUEM TPHU3HAKOB
AB mpoBenenusi. IT0 omnpenesieHne, pa3yMeeTcsi, BbI3bI-
BaeT BOIPOCHI, CBSI3aHHbBIE C JUIUTEIBHOCTHIO OTCYTCTBHS
9THX TPU3HAKOB M «TapaHTHUSMH» TOTO, YTO OHHM HE II0-
SIBATCSI B JasibHeWnIieM. BmecTte ¢ TeM, mpeacraBiseTcs
1IeJIecO00Pa3HbIM MTONPOOOBATH IEPEHECTH ITU MOIXOIBI K
orpeznesnenuio AB Groka/1 nepBoit U TpeThel CTEIeHN U Ha
MEXIIpeICepAHOE MPOBECHNUE.

B ornnune ot AB npoBeeHus, Korjia B HOpMe Ipej-
Cep/us M JKEJTyNOYKH CBsI3bIBaeT ToJbKo AB coenunenne
(koTOpoe MOKeT OBbITh 3a0JIOKMPOBAHO), TIPaBOE U JIEBOE
TIpeicepans UMEIOT OOJIblIee YMCII0O KOMMYHHMKAIMH, KO-
TOpbIe AeTasbHO onucanbl [3]. IlpennonoxuTs, 4To Bee
9TH MEXIPE/ICEPAHbIE COSAUHEHUs OyIyT eJMHOBPEMEH-
HO CIIOHTaHHO 3a0JIOKMPOBAHBI M BCJIE 3a JIETOJspU3a-
LUel MpaBoro INpecepaust He MPOU3OUIET JeTospu3a-
LUK JIEBOTO - JIOCTATOYHO CIIOXKHO. TeM He MeHee, eciH
paccMOTpETh 3Ty CUTYallMI0 Kak BO3MOXKHYIO, TO CTOUT
TIPEATIOIOKHUTh, YTO BOJHA P 1pu monHoW Mexnpeacep-
HOU Orokaze Ha oHE CHHYCOBOTO puTMa OyJEeT COCTOSTh
TOJIBKO M3 TPaBONPENICEPIHON COCTABISIIOIICH, TO €CTh
OyZleT MOJNIOKHUTENFHON B HHKHUX OTBEICHUSIX M OTHOCH-
TENIBHO «y3KOi». BeposiTHO, OIIEHUTh CIOHTAHHOE TOSIB-
JICHUE TIOJTHOM MEXIIpeACepHOH OoKaabl MOXKHO OyJer
TOJNBKO B JAMHAMUKE, UIMEHHO Ha OCHOBAaHHH «CYKCHUS»
CHUHYCOBOM BOJIHEI P.

Bripouem, KMU3Hb HE CTOMT Ha MECTE U B JINTEpAType
MOYKHO HaWTH ONMCAHUS CO3/1aHMs apTH(UIMAIBEHOH 1MOJI-
HOW MEXIPEICEPHOM OIOKaIbI B IPOIIECCE HHBA3HBHOTO
neuenus OII [5]. IlpencraBienHas B cTaTbe WILTIOCTPALINS
JIEMOHCTPHUPYET HE TOJILKO CHHYCOBBIE BOJIHBI P, chopmu-
POBaHHBIC B pe3ylbTare ACMOISIPHU3ALIH TOJIBKO MPABOTO
TIpe/iCepAnsl, KOTOPbIE OTYETIMBO BUIHBI ITOCIIE KYITHPOBa-
nust @I1, HO 1 Takue e BOJIHBI, PErUCTPUpYEMbIC Ha oHe

e25

@II. Takoe coueTanue GUOPHILISALIHN B JIEBOM MPEACEPIUN
U CHHYCOBOTO PUTMa B IPaBOM IOJATBEPXKIAET CO3/1aHHE
MOJTHON MeXKnpeacepaHor Omokanasl. HyXKHO OTMETHTH,
YTO KIMHWYECKHE HAOJIOICHUS, OIMCHIBAIOIIME «COYe-
TaHuCe QUOPHIUIALUY / TPEIICTAHUSI B JICBOM HPEACEPIUU
U CHHYCOBOTO PUTMay IMOSBIISUIMCH U paHee, MPUYCM BHE
KaKOW-JIN0O CBSA3U C HHBA3UBHBIM U XUPYPTUUCCKUM JIc-
yeHueM. [Ipu IeTaibHOM U3yYCHHH MOXKHO OBLIO TIOHSTH,
gyro Takas DKI-kaptuHa ObUTa CBsI3aHA C PETUCTpPAIUCH
apredakToB. [1o 3THYecKnM COOOPAKEHUSIM HE CTOUT TPH-
BOJIUTH CCHUIKYU Ha 3TU ITyOJIMKALIUH.

Panee ncrunnoe coueranue ®II u cuHycoBOro put-
Ma PErucTPUPOBAIOCH TOIBKO y OOJIBHBIX TOCIIE TIepeca-
KU Cep/lia, Kor/a B KyJIbTe MPeICepANi petunueHTa (1osi-
HOCTBIO 3JIEKTPUYECKU HW3O0JIMPOBAHHON OT JOHOPCKOTO
cepaua) coxpansuiace @I, a B TOHOPCKOM cepale peru-
CTPUPOBAJICS CUHYCOBBIA puTM. OYEBHIHO, YTO B OTCYT-
CTBHH CBEJICHUI O Iepecasike cep/la, HHTepIpeTHpOBaTh
nofo6ubie DK™ ObLTO KpaifHe CII0KHO.

B cooTBeTcTBUM C M3I0KEHHBIM, IPEICTABISETCS
1esIecO00pa3HBIM B OTHOIICHHH MEXIIPEICEPAHOTO Mpo-
BEJICHHSI HCIIOJIB30BaTh TEPMHH «3aMEIUICHHE», B TOXE
BpeMs, MPUMCHCHHE TEPMUHA «OJIOKalay» BIIOJIHE JICTH-
TUMHO IIPH OMHCAHUU OTCYTCTBUS TPOBEICHUS (IIOCTOSH-
HOTO WJIM BPEMEHHOTO0) TI0 KAKUM-TTHO0 MEXITPEICEPAHBIM
MyTsIM, HampuMep, 1o nydky baxmana. Pazymeercs, 3to
JMIIb TOYKA 3PEHHUS] aBTOPA, BElb Ja)X€ B PEKOMEH/allH-
sx ACC/AHA/HRS nanucaHno, 4T0 «0OJI€€ aKKypaTHO»
nucarh 3amemiienne AB mpoBenenus, a He AB Onokana
I crenenn. TepMuH «Janexo3ame/mas MeXIpeacepIHas
0J10Ka/1a» y’Ke IHPOKO BOLIET B MEJULIMHCKYIO MPAKTUKY
U B/ Ji OyZieT 3aMEHEH Ha YTO-TO BPOJIE «BBIPAKEHHOE
3aMeJUICHHE MEKIPEICEPAHOTO MPOBEACHHUS» WU «IIO0J-
Hasi Oyokajna myyka baxmana» B 0003pumom Oymyiem. C
JIPYTO# CTOPOHBI, XOUEeTCsl HAJEAThCSI, YTO TEPMHUH «IIOJI-
Hasl MeXmpezacepaHas Olokana» OyaeT HCHONb30BaThCs
JUIIb B T€X CIy4YasX, KOrJa Iocje JIENosipu3auy npa-
BOTO Ipecepans He OyaeT Bo30yKISHHUS JIEBOTO Mpezcep-
JISL M €TO TIOCJIEYIOLIEer0 COKpaIIeH s (4TO MOXKET ObITh
BepU(HUIIUPOBAHO C TIOMOIIBIO IXOKAPIUOTpaduH).
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EFFECTS OF ACCESSORY PATHWAY CATHETER ABLATION ON LEFT VENTRICULAR FUNCTION
IN PATIENTS WITH DYSSYNCHRONY-INDUCED CARDIOMYOPATHY ASSOCIATED
WITH PRE-EXCITATION SYNDROME
E.O.Kartofeleva, L.I.Svintsova, O.Yu.Dzhaffarova, A.V.Smorgon, S.N.Krivolapov
Cardiology Research Institute, Tomsk NRMC, Russian Academy of Sciences, Russia, Tomsk, 5 Kooperativny ave.

Aim. To evaluate the effect of radiofrequency ablation (RFA) of accessory pathways on left ventricle (LV) function
in patients with Wolff-Parkinson-White (WPW) syndrome and preexitation-induced dyssynchrony cardiomyopathy.

Methods. The study included 22 patients with registered preexitation on the ECG and signs of dyssynchronous
cardiomyopathy according to echocardiography (Echo): asynchronous movement of interventricular septum, ejection
fraction (EF) decrease and/or global longitudinal strain of the left ventricle (GLS LV), heart chamber increase. The ave-
rage age of patients at the time of RFA of the accessory pathways - 11 years [8;14].

Results. A regular normalization of the QRS complex width was observed after RFA (p = 0.0002). To assess
reverse LV remodeling, all patients underwent Echo on day 3 after RFA. In patients with an initially reduced LVEF, its
increase was noted. In patients with initial dilatation and an increase in LV volume, normalization of these indicators
was noted. However, dynamics of LVEF and its volume was not statistically significant in the early postoperative peri-
od. According to Speckle-tracking Echo during medical check-up, complete normalization of longitudinal deformation
was observed in 13 patients (59%), this indicator improvement - in 7 patients (31.8%). The average GLS LV before
RFA was -17.25 [-16.4; -19], after RFA - -21.5 [-19; -24] (p = 0.0001).

Conclusion. Reverse remodeling and restoration of LV function after RFA of accessory pathways indicates a cause-
and-effect relationship between the accessory pathways functioning and dyssynchronous cardiomyopathy development.
Therefore, patients with signs of preexitation-induced dyssynchronous cardiomyopathy are indicated for RFA of accesso-
ry pathways, regardless of age and tachycardia paroxysms.

Key words: Wolff-Parkinson-White syndrome; accessory pathways; dyssynchrony; cardiomyopathy; radiofrequen-
cy ablation; children; ejection fraction; global longitudinal strain
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Patients with Wolff-Parkinson-White (WP W) pattern
on electrocardiogram (ECG) sometimes demonstrate left
ventricular (LV) dilatation and dysfunction on echocardi-
ography (Echo). This is due to the electrical and mechan-
ical eccentric activation of the ventricles directly through
the accessory atrioventricular pathways (AP), resulting in
early activation of the basal portions of the interventricu-
lar septum (IVS) with relatively synchronous activation
of the rest of the myocardium. In these situations, the ab-
normal motion of the IVS resembles the pattern observed
in left bundle branch block. The consequence of these
processes is the development of hypotrophy of the IVS
which begins to function like an aneurysm, leading to the
formation of segmental dyskinesia. These changes lead to
pathological remodeling of LV, its dysfunction and devel-
opment of preexcitation induced cardiomyopathy (PIC),
mimicking idiopathic dilated cardiomyopathy [1-3]. As

© Autors 2024

a rule, the formation of paradoxical interventricular con-
duction is observed in patients with the most pronounced
pre-excitation on ECG and right septal or right lateral lo-
calization of the AP but it can also be associated with other
localizations of AP [1-7].

It is important to realize that this problem resolves in
most cases after radiofrequency ablation (RFA) of the AP
indicating a direct role of eccentric myocardial activation
in the development of paradoxical interventricular conduc-
tion by dilatation phenotype. AP RFA leads to mechanical
and electrical resynchronization and normalization of LV
function [1-8].

METHODS

Patient characteristics
The study included 22 patients with registered
pre-excitation according to ECG, accompanied by signs
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of PIC (decreased ejection fraction, increased volumes of
heart chambers, and/or decreased global longitudinal LV
deformation) according to Echo. All patients were under
evaluation and treatment at our center from 2013 to 2023.
Mean age at the time of initial hospitalization: 11 years
[7;14] (range 9 months to 17 years).

Inclusion criteria for the study:

» presence of WPW pattern on ECG (WPW phenomenon
or syndrome) accompanied by signs of PIC (decreased
ejection fraction, increased heart chamber volumes, and/or
decreased global longitudinal LV deformation) according
to Echo;

» absence of registered continuous recurrent tachycardia
according to ECG Holter monitoring (HM), which could
be the cause of cardiomyopathy with dilated phenotype;

» absence of laboratory signs of inflammation and myo-
cardial damage;

» absence of acute illnesses and exacerbation of chronic
diseases;

* no congenital heart defects.

Before hospitalization, 7 patients were seen in other
clinics with a principal diagnosis of dilated cardiomyopathy
and a concomitant diagnosis of WPW phenomenon. These
patients received therapy appropriate to the underlying dis-
ease, consisting in most cases of angiotensin-converting
enzyme inhibitor, beta-adrenoblocker, diuretics and other
drugs (digoxin, spironolactone, cardiometabolic therapy). In
all patients, therapy had no significant clinical effect.

All patients underwent routine diag-

ORIGINAL ARTICLES

To assess intracardiac hemodynamics in children
with arrhythmias, M- and B-mode Echo and Doppler ul-
trasonography were performed. Affinity 70cv ultrasound
systems (Philips, the Netherlands) were used to assess int-
racardiac hemodynamics. Standard methods and positions
according to the recommendations of the American Society
of Echocardiography [11] were used to measure the main
sizes and volumes of heart chambers, indicators of intra-
cardiac hemodynamics. In addition to standard measure-
ments of chamber volumes, the deviation of atrial volumes
and LV end-diastolic volume from individually predicted
anthropometric norms, expressed as a percentage, was as-

3.|IE

1-3 years

10

Number of patients, n
[=] — 5] [ E=y i (=% -~ o i'=]

3-7 years 7-11 years

Age groups

11-15 years aver 15 years
Fig. 1. Division of patients by age groups at the

time of intracardiac electrophysiologic study and
radiofrequency ablation of the extra atrial-ventricular
Jjunction.

nostic screening including determination of Table 1.
markers of myocardial inflammation and Clinical and demographic characteristics of patients
damage (LDH, CPK, CPK-MB, CPK-MB Total or of oati )
mass, troponin I), ECG with assessment of otal number of patients, n
QRS width, HM, Echo with assessment of | Male gender, n (%) 12 (54.5)
size, heart chamber volumes and LV con- | Female gender, n (%) 11 (45.5)
tra}c}:ﬂe function an;if\;;eci(lg—tlr?cqug ls?h(i Age of primary hospitalization, years (Me [Q1; Q3]) 11 [7;14]
with assessment o global longitudina - -
strain (LV GLS). All patients underwent in- Age of BFA’ years .(Me [Q 1; Q3D 11 [8;14]
tracardiac electrophysiologic study (EPS) | Body weight at the time of RFA, kg (Me [Q1; Q3]) 42 [23; 60]
and AP RFA. Mean age at the time of sur- | Manifesting pre-exertion, n (%) 16 (72.7)
%erg: 1 y(eiar; [S;Ldlf] (F1g;re 1)'E EEG’ HM, [ Intermittent pre-exposure, n (%) 6 (27.3)

cho, and Speckle-tracking Echo were 5
performed on day 3 after AP RFA to assess HF TFC NYHA, n (A’). . 200D
the effectiveness of the performed surgical | HF ITFCNYHA classification, n (%) 209
intervention and dynamic monitoring of the | Diseases of the nervous system, n (%) 5(23.8)
param:teils. hod Nutritional and metabolic disorders, n (%) 3(14.3)

tudy methods - - o
In each clinical case, patients under- V1.sua1 organ diseases, 1 (%) 3(14.3)

went detailed analysis of electrocardiogram Diseases of the musculoskeletal system, n (%) 2(9.5)
by ECG recording in 12 leads at arecording | Diseases of ENT organs, n (%) 2(9.5)
speed of 50 mm/s according to the general- | Endocrine diseases, n (%) 2(9.5)
ly accepted prot,ocol. .The Values. obtained Blood system discases, n (%) 2095
from the world’s major population-based : —
ECG screenings in children were taken as Diseases of the genitourinary system, n (%) 1(4.8)
the «normal» ECG values [9]. Digestive diseases, n (%) 1(4.8)

il HM with ?‘ssessrélent of rlilythmlfalllri_ Asymptomatic patients, n (%) 15 (68%)
ability was performed using the Schiller ) I . 5 5
300 daily ECG monitoring system accord- Patl'ents with history of pa1p1:at10ns, n (%) 732 OA))
ing to the generally accepted methodology. | Patients treated for HF, n (%) 7(32%)

The results were analyzed according to a
standard protocol [10].

Note: RFA, radiofrequency ablation; HF, heart failure; FC, functional class,
ENT, ear, nose, throat.
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GLS _3HAO nuK_A4C:
GLS_3HAO0_nuk_A2C:
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GLS_Endo_Peak_A4C: -23.2 %
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Fig. 2. Assessment of left ventricular global longitudinal strain
(LV GLS) by Speckle-tracking echocardiography: a, age 9 months
at enrollment; b, 2 years after the ablation procedure; 2 years 9
months after the ablation procedure. A polar map with regional
strain values and LV GLS values calculated from 18 segments is
presented. Significant reduction in longitudinal deformity in basal,
middle segments of the anteroposterior region at initial admission.

Table 2.
Electrophysiologic and echocardiographic characterization of pa-
tients before ablation procedure

QRS duration, ms (Me [Q1; Q3]) 100 [100;120]
Right-sided AP, n (%) 19 (79.2%)
anterior localization, n (%) 1 (4.2%)
anteroseptal localization, n (%) 9 (37.5%)
anterolateral localization, n (%) 1 (4.2%)
lateral localization, n (%) 3 (12.5%)
posterior septal localization, n (%) 5(20.8%)
Left-sided AP, n (%) 5(20.8%)
anterior localization, n (%) 1 (4.2%)
lateral localization, n (%) 3 (12.5%)
posterior septal localization, n (%) 1 (4.2%)
LVEDV, ml (Me [Q1; Q3]) 79 [50; 88]
LVEF, %* (Me [Q1; Q3]) 115.5[103; 124]
LVEDVI, ml/m?* (Me [Q1; Q3]) 57.2[52;61.39]
LVEF, % (Me [Q1; Q3]) 62 [52; 64]
LV GLS, % (Me [Q1; Q3]) -17.25[-16.4; -19]

Note hereinafter: AP - additional atrial-ventricular junction; LVEDV -
left ventricular end-diastolic volume; * - percentage expression of the
parameter from the individual predicted norm; LVEDVI - left ventricular
end-diastolic volume index; LVEF - Simpson left ventricular ejection
fraction; LV GLS - left ventricular global strain.

sessed. This approach is associated with age
and anthropometric heterogeneity of patients,
as well as for dynamic assessment of echocar-
diography parameters due to the increase in
heart size with changes in age and anthropo-
metric data. These indices were determined au-
tomatically in the software application «Child
Heart» [12].

To assess LV wall deformation, all pa-
tients underwent Echo examination using
Speckle-tracking Echo and measurement of
LV GLS according to the recommendations
of the European Society of Cardiology, Euro-
pean Association of Cardiovascular Imaging
Techniques (EACVI) and American Society of
Echocardiography (ASE) [13]. The advantages
of Speckle-tracking echocardiography include
the possibility of non-Doppler, angle-indepen-
dent and objective quantitative assessment of
myocardial deformation and LV systolic and
diastolic function, due to which not only vi-
sual but also quantitative assessment of LV
myocardial contractility is possible [14, 15].
Decreased global LV longitudinal strain (GLS
LV) detected by Speckle-tracking Echo has a
higher sensitivity with respect to LV dysfunc-
tion than ejection fraction (EF) and allows to
detect «subclinical» myocardial contractility
abnormalities that cannot be detected by stan-
dard Echo protocol [2, 14, 16].

Intracardiac electrophysiologic study and
RFA were performed using electrophysiolog-
ic complexes Elkart II (Electropulse, Tomsk,
Russia) and BARD (LabSystem™ PRO EP
Recording System, Bard Electrophysiology Di-
vision, United States). All children underwent
intervention against the background of bal-
anced total intravenous anesthesia, which was
provided by constant infusion of 1% propofol
at a dose of 7-10 mg/kg/h and 0.005% fentan-
yl 5-7 mcg/kg/h. The right femoral vein was
punctured according to the Seldinger method;
in case of left-sided AP location, sometimes
additional femoral artery puncture was re-
quired, then diagnostic and ablation electrodes
were performed. Conducting and electrode
placement were performed under fluoroscopic
control. Radiofrequency applications were ap-
plied with temperature and power values of 60
°C and 40 W, respectively. The absence of in-
ducibility of tachycardia, ante- and retrograde
conduction over the AP for 30 minutes was
considered the immediate effect of ablation.

Statistical analysis

Statistical processing of the obtained data
was performed using STATISTICA 10 pro-
gram. Qualitative data are presented as abso-
lute and relative values of n (%). Quantitative
data are presented as median and interquartile
range (Me [Q 25; 75]). Differences between
two dependent samples of quantitative trait
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measurements, were calculated using the Wilcoxon T-test.
The critical level of significance for testing statistical hy-
potheses in this study was taken as 0.05 (p - achieved level
of significance).

RESULTS

Table 1 presents the clinical and demographic char-
acteristics of the examined children. At the initial admis-
sion, 2 children had decreased tolerance to physical activ-
ity, rapid fatigue, which was considered as manifestations
of heart failure functional class II (NYHA). Failure to
thrive was noted in 4 children. Among these patients, there
were 3 children of preschool and primary school age (6 to
11 years) and 1 infant (2 years 3 months). Fifteen patients
were asymptomatic, while seven patients reported epi-
sodes of palpitations. In symptomatic patients, tachycardia
attacks lasted from several minutes to several hours and
occurred with a frequency ranging from once a month to
once a year.

In ECG analysis, QRS complex dilation due to pre-
excitation occurred in 14 patients (63.6%). According to
Echo data, 5 patients (22.7%) had dilatation and increased
LV volume, 9 patients (41%) had decreased LV contrac-
tile function. All patients had intraventricular dyssynchro-
ny and decreased LV GLS according to Speckle-tracking
Echo. Two patients were admitted to our department for
repeat RFA, after this procedure (as well as catheter cryo-
destruction) had been performed
unsuccessfully in other clinics.

Clinical example

The patient was first ad-

ORIGINAL ARTICLES

GLS from -16% to -19%), but dilatation and spherification
of the LV cavity and atrial enlargement persisted. The pa-
tient was continued to be followed up dynamically. 2 years
after RFA (Figure 2), we observed complete normalization
of Echo parameters: end-diastolic volume 45 ml (106% of
normal, z score 0.4), end-diastolic index 49.85 ml/m?, atria
not enlarged, PV (B mode) 65%, LV GLS -26%, no intra-
ventricular dyssynchrony (82 ms).

In 17 patients (77,3%) only the right-sided local-
ization of AP was diagnosed during EPS, in two patients
right-sided and left-sided AP functioned simultaneously
(9,1%) and in 3 more cases (13,6%) AP had only left-sided
localization. The electrophysiologic and Echo characteris-
tics of the patients are presented in Table 2.

All patients underwent successful AP RFA. The
indicators of the effectiveness of the surgical treatment
were the absence of tachycardia recurrence during control
stimulation and the absence of signs of ventricular pree-
excitation on ECG. No complications related to the RFA
procedure were noted in the early postoperative period.
After RFA, there was a consistent normalization of QRS
complex width (p=0.0002). To assess LV reverse remod-
eling, all patients underwent Echo on the 3rd day after
RFA (Table 3). In patients with initially decreased LVEF
there was its increase, in patients with initial dilatation and
increased LV volume there was a normalization of these
parameters, but this dynamics was not statistically signifi-

Table 3.

Dynamics of electrocardiographic and echocardiographic data before and after
the ablation procedure

mitted to our department at the

age of 9 months, with signs of
heart failure (increased sweat-

ing at rest and at exercise, de-

creased appetite) and significant

changes in Echo parameters:

dilatation and spherification of
LV (end-diastolic volume 35 ml

Indicator Befor FRA After FRA p

QRS, ms (Me [Q1; Q3]) 100 [100;120] 70 [60;100] <0,001
LVEDYV, ml (Me [Q1; Q3]) 115,5[103; 124] 112 [101; 131] 0,073
LVEDVI, ml/m? (Me [Q1;Q3]) 57,2[52;61,39] | 55,3[51,1;60,7] | 0,064
LVEEF, % (Me [Q1; Q3]) 62 [52; 64] 60 [51; 64] 0,426
LV GLS, % (Me [Q1; Q3]) -17,25 [-16,4; -19] | -21,5[-19; -24] | <0,001

(274% of normal), end-diastol-
ic index 93.01 ml/m?) and atria,

Note: RFA - radiofrequency ablation

decreased LVEF (B mode) up to 0

34%. Taking into account the

low physical development indi- ==

cators at the time of hospitaliza-

tion (body weight 7.9 kg), mak- -10

ing it difficult to perform RFA,

it was decided to continue drug © 15

therapy (captopril, carvedilol, B

spironolactone) with further dy- % 20

namic monitoring of the patient. -

At the age of 2 years, when the

patient reached a weight of 16 =

kg, she underwent successful AP

RFA. In the early postoperative 0 T2 a5 6] 78] [o[u[12[13]14]15]16]17]18]19]20[21[22
period, we observed only partial  [a Befor REA |-17]-16]-18-19]-14]-16|-17[-19]-15[-17]-16|-20-20-18]-19]-16]-19] 18] 25 171718
improvement in Echo parame-  ['a”aferRFA |-201-22]-23]-26|-27-26|-22]-24|-21[-19]-19]-22]-23[-21]-20]-16|-26|- 17[-25 - 19 18 -21

ters (reduction of intraventric-
ular dyssynchrony from 132 ms
to 118 ms, increase in LVEF (B

mode) from 51% to 56% and LV  ablation procedure.

Fig. 3. Dynamics of values of global longitudinal deformation of the left ventricle
according to Speckle-tracking echocardiography in patients before and after
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cant in the early postoperative period. As a result of control
examination we observed complete normalization of longi-
tudinal deformation according to Speckle-tracking Echo in
13 patients (59%), improvement of this index in 7 patients
(31.8%) (Fig. 3). The mean longitudinal strain before RFA
was -17.25 [-16.4; -19] and after RFA was -21.5 [-19; -24]
(p=0.0001).

DISCUSSION OF FINDINGS

Thus, our study demonstrates that predominantly in
patients with right-sided localization of AP there may be
formation of segmental dyssynchrony with development of
LV dilatation and dysfunction. The presence of left-sided
localizations of AP accompanied by PIC in our patients is
also consistent with the literature data [2].

The literature describes the use of drug resynchroni-
zation therapy (amiodarone, flecainamide, propafenone) in
WPW syndrome as an alternative method of introducing
young children until the patient reaches optimal physical
developmental milestones for RFA. However, drug ther-
apy, cannot eliminate AP and in the future such patients
need to undergo AP ablation [17-21]. In 2014, a case of
successful RFA was described in a four-month-old patient
with WPW syndrome who had no paroxysms of supra-
ventricular tachycardia, but after birth there was a rapid
progression of left ventricular dysfunction and the devel-
opment of heart failure, and therapy with amiodarone had
no positive effect [22].

The causal relationship between AP function and the
development of PIC is a relatively new topic that continues
to evolve at present. Thus, by 2013, only 48 descriptions
of such clinical cases had been accumulated [3]. Some au-
thors of publications emphasize that there are no precise
data on the prevalence of PIC in WPW syndrome, because
a part of patients underwent successful RFA, often even
before the development of dyssynchrony, while another
part of patients is observed with the diagnosis of dilated
cardiomyopathy [2-4, 23]. Thus, according to F.J.Zim-
merman et al. 17% of patients on the waiting list for heart
transplantation with a diagnosis of dilated cardiomyopa-
thy are diagnosed with arrhythmogenic cardiomyopathy
during detailed examination [24].

In most cases, PIC develops in asymptomatic pa-
tients, that is, in the absence of paroxysms of supraven-
tricular tachycardia. These data are in agreement with the
results of our study, where 68% of patients had no parox-
ysms of tachycardia in the history and according to HM.
Sometimes rapid progression of ventricular dysfunction
develops in young patients immediately after birth [3, 7].

In the 2022 publication, 122 clinical cases of patients with
pre-exertion and signs of PIC were analyzed. The authors
noted that the development of pre-exertion-associated car-
diomyopathy was more frequently observed in children,
especially infants and young children [1].

It is important to realize that this problem resolves in
the majority of cases after AP RFA and indicates a direct
role of eccentric myocardial activation in the development
of PIC by dilatation phenotype. The recovery of cardiac
function after AP RFA occurs in different time periods:
from several days, to several years [1, 3, 25]. According
to the literature, there are cases when it took more than 3
years to restore LV function. Factors that correlate with the
time and degree of LV function recovery after RFA include
the degree of baseline LV dysfunction as well as patient age
(older than 6 years). Accordingly, in children older than 6
years of age with severe heart failure, sometimes there is
only partial recovery of LV function after RFA [1, 7].

Nowadays, there is no unanimity in the medical
community regarding the choice of treatment between
drug therapy and catheter ablations, especially in the age
group of children under 5 years of age [26-31]. To date,
asymptomatic WPW syndrome has not been considered
as an indication for RFA in domestic pediatric cardiology
practice. However, reports demonstrating improvement
in ventricular function after RFA in patients with asymp-
tomatic WPW and dyssynchrony have contributed to the
revision of the indications for RFA and the transformation
of Class IIB to IIA [32], including in children with body
weight less than 15 kg.

As a result of control examination in the early post-
operative period, we observed significant improvement of
global longitudinal LV deformation according to Speck-
le-tracking Echo, but incomplete normalization of LV vol-
ume and ejection fraction. However, our study has a limita-
tion due to the lack of prospective follow-up results.

CONCLUSION

Reversible remodeling and recovery of LV function
after AP RFA suggests a causal relationship between AP
function and the development of PIC. All patients with
symptomatic and asymptomatic WPW syndrome require
detailed evaluation using Speckle-tracking Echo to rule out
«subclinical» myocardial contractility abnormalities that
cannot be detected by standard Echo protocol. According
to the literature and our experience, patients with signs of
PIC associated with preexcitation are indicated to undergo
AP RFA regardless of age and the presence of symptoms in
the form of paroxysms of tachycardia.
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THE EFFECTIVENESS OF CARDIAC CONTRACTILITY MODULATION:
RESULTS OF TWO-YEAR FOLLOW-UP
E.M.Rimskaya, M.M.Belyaeva, N.A.Mironova, S.V.Dobrovolskaya, G.S.Tarasovskiy,
H.F.Salami, V.G.Kiktev, S.P.Golitsyn
FSBI “Chazov NMRC of Cardiology*“ of the MH RF, Russia, Moscow, 15a Academician Chazov str.

Aim. To evaluate the survival and dynamics of clinical and instrumental data in patients with chronic heart failure
(CHF), atrial fibrillation (AF) and cardiac contractility modulation (CCM).

Methods. There were included 54 patients (40 men, median age 59.7 [56.6; 63.9] years) with signs of CHF II (n=27,
50%) functional class and III (n=27, 50%) NYHA functional class, significantly decreased left ventricular ejection frac-
tion (LVEF=30 [24,7; 35,5]%), LV dilatation and paroxysmal (n=27, 50%) or permanent (n=27, 50%) AF. In all patients,
devices for CCM were implanted. The dynamics of clinical and instrumental parameters were assessed in 2, 6, 12 and 24
months after implantation. The actual survival patients with CCM was compared with the predicted survival calculated
using the Seattle model of heart failure and MAGGIC risk score.

Results. In 14 (28%) of patients CCM resulted in significantly increased clinical, echocardiographic parameters
(increase in LVEF by 15 [11; 20]%, decrease in end-systolic volume by 68,5[37.5;104.5] ml and end-diastolic volume by
44 [30,100] mx), increase in walking distance during 6-minute walking test and decrease of NT-proBNP. The only factor
significant for maximal response was non-ischemic etiology of CHF (y3>=4.54, p=0.034). During 2 years 21 (42%) patients
died. The all-cause mortality in patients with CCM to the first year of observation was 16%, two-year all-cause mortal-
ity - 40%. These figures turned out to be significantly higher than predicted according to the Seattle model (y>=10.93,
p=0.001). The predicted and actual risk of death at 12-month follow-up turned out to be comparable when assessing
survival parameters according to the MAGGIC scale. (y>=2.24, p=0.134).

Conclusion. CCM therapy in some patients with CHF of non-ischemic etiology can lead to an improvement of all
clinical and instrumental characteristics. At the same time, there is no effect of CCM on the prognosis of patients with
CHF. This fact may suggest the need of additional studies with increased number of cases.

Key words: cardiac contractility modulation; chronic heart failure; left ventricle ejection fraction; atrial fibrillation;
survival
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Despite the advancements in both pharmacological
and non-pharmacological therapies for chronic heart fail-
ure (CHF), a subset of patients with reduced left ventric-
ular ejection fraction (LVEF) continue to experience per-
sistent symptoms [1]. According to published sources, the
1-year mortality rate among patients with CHF is 7.2%
and the 1-year hospitalization rate is 31.9% [2]. Even with
the full spectrum of therapeutic options, there remains a
subset of patients whose clinical condition does not align
with the current standards for the treatment of heart failure
using implantable devices. A large cohort of patients with
an electrocardiogram (ECG) QRS complex duration of less
than 130 ms remains outside the indication for well-estab-
lished cardiac resynchronization therapy (CRT) [3]. In ad-

© Autors 2024

dition, one third of patients with CRT performed for topical
indications still have symptoms of CHF and no increase in
LVEF [4]. The search for other ways of treatment of these
categories of patients was the basis for the development of
a new approach to invasive treatment of CHF.

In 2000, clinical trials with implantable cardiac
contractility modulation (CCM) devices were first initiat-
ed. The new technique is based on experimental studies
demonstrating the enhancement of cardiomyocyte contrac-
tile properties when subjected to a high-amplitude biphasic
electrical pulse of high voltage applied during the absolute
refractory period. When applied 30 ms after the onset of
the QRS complex on the ECG, the electrical impulse does
not cause electrical activation of the ventricular myocardi-

@)ov 0|
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um. However, it has been shown to increase the amplitude
of the subsequent myocardial contraction and shorten the
action potential. All these effects completely disappeared
after stimulation was stopped [5, 6]. Several clinical, in-
cluding randomized clinical trials (RCTs) have revealed a
positive effect of CCM on functional class (FC) of CHF,
exercise tolerance of patients, as well as on peak oxygen
consumption and quality of life in patients with LVEF
of 25-45% and absence of dilated QRS complexes [7-9].
However, the data on the effect of CCM on survival rates
of patients with CHF based on the results of these studies

ORIGINAL ARTICLES

[56.6; 63.9] years were selected according to the in-
clusion criteria. The duration of history of CHF was
48 [16; 81] months. Among the patients with CHF in-
cluded in the study, 27 (50%) had NYHA FC II and 27
(50%) had NYHA FC III. Ischemic etiology of CHF
was diagnosed in 15 (28%) patients, non-ischemic -
in 39 (72%). In patients with ischemic heart disease,
myocardial revascularization at the time of CCM de-
vice implantation was completely completed in all cas-
es. All patients included in the study had documented
AF on ECG. The paroxysmal form of AF was noted in

are contradictory.

Of the RCTs conducted, only the FIX-HF-5C
trial showed a significant reduction in the com-
bined endpoint (cardiovascular mortality or hos-
pitalization due to CHF), and this endpoint was
exploratory, and the number of events was small
[9]. According to meta-analyses that included all
RCTs, there was no significant effect of CCM on
all-cause mortality [10-11]. In addition, there is
very limited information on the potential use of
CCM in patients with atrial fibrillation (AF), a fre-
quent complication of CHF.

The aim of the study was to investigate the
survival rates and the dynamics of clinical and in-
strumental manifestations of chronic heart failure
complicated by atrial fibrillation in the context of
cardiac contractility modulation.

METHODS

The prospective single-center study was con-
ducted within the framework of the clinical trial
«Modulation of Cardiac Contractility in Patients
with Chronic Heart Failure and Atrial Fibrillation,»
approved by the Ministry of Health of the Russian
Federation, index CA 2018-9-18. The clinical ap-
probation was approved by the independent ethical
committee of the Ministry of Health of the Russian
Federation on May 15, 2018, protocol No.4.

The criteria for inclusion of patients in the
study were: 1) presence of CHF of II-1II class ac-
cording to NYHA, with QRS complex duration<130
ms (except for patients who did not respond to CRT)
with LVEF value according to echocardiography
(Echo) of 20-40%; 2) age of patients 18 years and
older; 3) presence of any form of AF; 4) optimal
in accordance with current recommendations drug
therapy of CHF for at least 3 months before inclu-
sion in the study; 5) absence of clinical signs of
decompensation of CHF within 1 month; 6) signed
informed consent of the patient.

Patients were excluded from the study if they
were on the waiting list for heart transplantation,
had terminal stage coronary heart disease (CHD),
or had experienced a recent (within 3 months be-
fore inclusion in the study) myocardial infarction,
percutaneous coronary intervention, coronary ar-
tery bypass grafting, heart valve surgery, or acute
inflammatory diseases.

For the period 2018-2019, 54 patients, 40
males and 14 females, with a median age of 59.7

Table 1.
Baseline characteristics of the patients included in the study

Indicator Value
Age, years 59,7 [56,6; 63,9]
Men, n (%) 40 (74,1)
Duration of history of CHF, months 48 [16; 81]
Non-ischemic etiology of CHF, n (%) 39 (72)
Ischemic etiology of CHF, n (%) 15 (28)
Paroxysmal AF, n (%) 27 (50)
Persistent AF, n (%) 27 (50)
Patients with CRT-D, n (%)* 6 (11,1)
ICD implantation, n (%)** 17 (31,5)
CHF 11, n (%) 27 (50)
CHF 111, n (%) 27 (50)

NT-pro-BNP level, pkg/mL 2493 [1210; 4489]

6-MWT, m 315 [280; 380]
LVEF, % 30 [24,7; 35,5]
LV EDV, ml 220 [193; 263]
LV ESV, ml 155 [121; 200]
LV EDD, cm 6,8 [6,4;7,5]
LV ESD, cm 5,8 [5,1; 6,5]
ACEIs/ARBs/sacubitril/valsartan, n (%) 54 (100)
Beta-blockers, n (%) 54 (100)
Diuretics, n (%) 54 (100)
Allopurinol, n (%) 8 (14,8)
MRA, n (%) 54 (100)
Amiodarone, n (%) 16 (29,6)
Digoxin, n (%) 8 (14,8)
Warfarin/apixaban/rivaroxaban, n (%) 54 (100)
Aspirin and/or clopidogrel, n (%) 6 (11,1)

Note hereafter: CHF, chronic heart failure; AF, atrial fibrillation;
CRT-D, cardiac resynchronization therapy with defibrillation
function; CCM, cardiac contractility modulation; ICD,
implantable cardioverter-defibrillator; FC, functional -class;
NT-pro-BNP, concentration of N-terminal fragment of brain
natriuretic peptide; 6-MWT, 6-minute walk test; EF, ejection
fraction; LV, left ventricle; EDV, end-diastolic volume; ESV,
end-systolic volume; EDD, end-diastolic dimension; ESD, end-
systolic dimension; ACEIls, angiotensin-converting enzyme
inhibitors; ARBs, angiotensin receptor blockers; MRA,
mineralocorticoid receptor antagonists; *, at the time of CCM
device implantation; **, before or after CCM implantation.

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (116), 2024



ORIGINAL ARTICLES

27 (50%) patients. In all cases, persistent sinus rhythm
was achieved in these patients with antiarrhythmic ther-
apy or successful radiofrequency ablation/cryoblation
of the pulmonary vein orifices. In 27 patients (50%),
the AF was permanent, with normosystole achieved at
the time of device implantation. The average heart rate
(HR) per day, according to Holter monitoring at the
time of device implantation, was 75.8+9.8 beats per
minute. Initially, all patients were characterized by a
significant decrease in global myocardial contractility
(LVEF was 30 [24.7; 35.5]%) and LV cavity dilation
(LV end-diastolic volume (EDV) was 220 [193;263] ml,

Assessment of compliance with study inclusion
criteria by examination data: FC, ECG, ECHO,
6-MWT, MQ, Nt-proBNP, interrogation

¥

CCM device implantation
(n=54)

15

LV end-systolic volume (ESV) was 155 [121;200] ml).

NT-proBNP levels were 2493 [1210; 4489] pg/mL.
Patients walked 315 [280; 380] m as measured by the
six-minute walk test. Considering the indication of
primary prevention of sudden cardiac death (SCD), 6
(11.1%) patients had a cardioverter-defibrillator (ICD)
implanted at the time of inclusion in the study, anoth-
er 11 (20.4%) patients had an ICD implanted during
follow-up. In addition, the study included 6 patients
with symptoms of CHF FC 3 persisting despite exist-
ing drug therapy and CRT at the time of implantation
of the CCM device.

All patients signed informed consent to
participate in the study. The main characteris-
tics of the patients at the time of inclusion in
the study are presented in Table 1. At the time
of CCM implantation, all patients received
optimal drug therapy including angioten-
sin-converting enzyme inhibitors or angioten-
sin receptor blockers or sacubitril/valsartan,

y

2 months after implantation:
FC, ECG, ECHO, 6-MWT, MQ, [
Nt-proBNP, interrogation.

Dropped out of the study (n=2)
Purulent complications

Unwillingness to participate in the study

mineralocorticoid receptor antagonists, be-
ta-blockers, loop diuretics and anticoagulant
drugs (warfarin or apixaban or dabigatran). 16
(29,6%) patients received antiarrhythmic ther-

2
6 months after implantation:
FC, ECG, ECHO, 6-MWT, MQ,
Nt-proBNP, interrogation.

apy with amiodarone in connection with parox-
ysmal form of AF or ventricular heart rhythm
disturbances, 8 (14,8%) patients received di-

v
12 months after implantation:
FC, ECG, ECHO, 6-MWT, MQ, >
Nt-proBNP, interrogation.

Dropped out of the study (n=2)
Purulent complications

Loss of contact

goxin therapy along with beta-blockers in con-
nection with tachysystole on the background
of permanent form of AF. 8 (14,8%) patients
received allopurinol therapy due to hyperuri-

v

echocardiography; 6-MWT, six-minute walk test.

Baseline characteristics of patients with maximal improvement on CCM
(subgroup 1) and those who did not respond to MSS (subgroup 2)

24 months after implantation: Final analysis
FC, ECG, ECHO, 6-MWT, MQ, )
Nt-proBNP, interrogation. (n_ )

Fig. 1. Study Design. Notes: MQ, Minnesota Quality of Life
Questionnaire; CCM, cardiac contractility modulation; FC,
functional class of heart failure; ECG, electrocardiogram; ECHO,

cemia, 6 (11,1%) patients continued to receive
therapy with antithrombotic drugs (aspirin and/
or clopidogrel).

After preliminary examination, all in-
cluded patients underwent implantation of
the Optimizer Smart 2-electrode system with
electrode positioning in the interventricular
septum on the right ventricular side for the
purpose of inpatient CCM. Initial
programming of the CCM device,
as well as taking telemetric infor-
mation about the parameters of the

Table 2.

implanted device and the character

Subgroup 1 Subgroup 2 p of the heart rhythm (so-called inter-

(n=14) (n=36) rogation) was performed in all pa-

Men, n (%) 11 (78.6) 26 (72.2) 0.82 tients during surgical intervention.
Age 57 [46;63] 64.5[57;66.8] | 0.067 | In all cases, surgical interventions
were performed without complica-

CHF .FC (NS’{HA) 20231 31231 0.38 tions.pAfter surgery, control pEcho
Non-ischemic CHF, n (%) 13 (93) 5(24) 0.026 studies showed no hemodynamical-
Paroxysmal AF, n (%) 5(35.7) 9(25) 0.31 ly significant abnormalities of tri-
LVEF, % 30 [26.6; 33] 29.5[24.5;37] | 0.61 | cuspid valve function by the device
LV EDD, cm 6.8 [6.5: 7.0] 6.9163;78] | 036 | Cclectrodes. Further programming of
CCM devices was performed on the

LV ESD, cm 5.7[5.4;6.0] 6.2 [5.0; 6.8] 0.23 Ist day after implantation, further -
LV EDV, ml 220 [198; 251] 220 [180; 285] 0.72 after 2, 6, 12 and 24 months during
LV ESV, ml 159.5[121; 185] | 155[127;208] | 0.60 | the follow-up period. The program-
6-MWT, m 350 [310; 390] | 300 [266;375] | 0.13 | ming followed the necessary guide-
lines: achieving the maximum per-

NT-pro-BNP, pkg/mL 1540 [945; 4427] | 2285 [1242;4877] | 0.36 centage of therapeutic stimulation
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time (more than 70%) and setting the maximum toler-
able amplitude of ventricular myocardial stimulation.
The recommended amplitude and duration of ventricular
stimulation pulses during CCM are 5-7.5 V and 5.14 ms,
respectively.

According to the clinical validation protocol, the
follow-up period was 24 months, with 4 visits: I, 2
months after CCM implantation; II, 6 months; III, 12
months; and IV, 24 months after CCM implantation. All
included patients at the selection stage and at all visits
underwent 12-channel ECG, transthoracic Echo, Holter
ECG monitoring, determination of N-terminal fragment
of brain natriuretic peptide (NTproBNP) concentration
in blood, six-minute walk test, and quality of life assess-
ment according to the Minnesota Questionnaire. Data
analysis also included an assessment of the incidence of
repeat hospitalizations due to decompensation of CHF,
arrhythmic events in the form of sustained episodes of
ventricular tachycardia/ventricular fibrillation and SCD
and all-cause mortality during the two years after hos-
pital discharge. The study design is presented in Figure
1. During the follow-up period, 4 patients dropped out
of the study - two due to infectious complications, in the
form of suppuration of the CCM bed, which required
removal of the device 1 month and 12 months after im-
plantation, one patient refused further participation in
the study, contact with another patient was lost, it was
not possible to trace his fate.

Statistical analysis

Statistical processing of the obtained results in-
cluded methods of descriptive statistics: calculation of
mean values, standard devia-
tions, as well as median, 25th
and 75th percentiles depending
on the normality of distribution.

Normality of distribution was

assessed using the Kolmogor-

ov-Smirnov criterion (when

the number of subjects n>50)

or the Shapiro-Wilk criterion

(when n<50). The groups were m
compared using Mann-Whitney

U-criterion, Student’s t-crite-

rion. Nominal variables were s
analyzed using Pearson’s 2 34% it
(chi-square) criterion, Fisher’s

exact criterion, and the conju-

gacy coefficient ¢ and Cram- CHREG Distancelol,
er’s V coefficient were used to

assess the measure of associa- 5g9

tion between nominal variables. - )

Relative risk was used to assess ®

the significance of the binary 30,0

values. Predicted survival pa- 4, ?

rameters were calculated using

the Seattle Heart Failure Model ~ %0 g 5 3

(SHFM) [12] and the MAGGIC
(Meta-Analysis Global Group
in Chronic Heart Failure) risk
scale [13]. Baseline clinical
and instrumental characteristics

® Median LVEF

Sfollow-up.

@ Improvement

ORIGINAL ARTICLES

of each patient before device implantation were used to
construct a predicted survival curve. From these, the indi-
vidual risk of death was calculated, then the median pre-
dicted probability of survival at one and two years for the
SHFM scale and at one year for the (MAGGIC) scale for
the entire study group was calculated. To compare pre-
dicted survival with actual survival, Kaplan-Meier curves
were constructed for the observed cohort. The statistical
difference between the Kaplan-Meier curve and the pre-
dicted survival probabilities was tested using the log-rank
test. Differences were considered statistically significant
at p<0.05. Data entry, editing and statistical analysis were
performed using Microsoft Excel 2010, statistical pack-
ages Statistics 8, SPSS 20.

RESULTS

When analyzing the dynamics of each of the stud-
ied indicators, the patients were divided into subgroups
with «improvement», «worsening» and «no dynamics.
The «worsening» subgroup also included patients who
could not be evaluated due to the lethal outcome. A
comparison of baseline characteristics of patients with
maximal improvement on CCM and those who did not
respond to CCM is presented in Table 2. The percent-
age of patients in each subgroup is shown in Figure 2a.
Among the studied indicators, it was found that the most
frequent - in 20 (40%) patients - positive dynamics of
the six-minute walk test indicator was noted. An in-
crease in six-minute walk distance by an average of 140
[80;175] meters was registered already 2 months after
implantation of the CCM system. At follow-up visits,

[ No change @ Decompensation

34% 30%

H i
28% 30%
NT-proBNP LVEF EDV ESV Quality of
level life
® @
@
®

8 10 12 14 16 18 20 22 24

® 25th percentile © 75th percentile

Fig. 2. Dynamics of the studied parameters in all patients (a) and LVEF in
patients with positive results (b) on the background of CCM for 24 months of
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no additional significant increase in distance was found;
however, at the end of the study, the median and 25-75
quartiles of six-minute walk test values were 450 [380;
550] meters, with 9 (31%) of the remaining patients hav-
ing test results approaching the upper limit of the group
values and reaching the normal value of 550 meters. Ab-
sence of six-minute walk test dynamics was observed in
6 (12%) patients, 24 (48%) patients had worsening of
this index or lethal outcome.

Improvement of six-minute walk test index in 17
(34%) cases was accompanied by improvement of CFH
FC, with 10 (20%) patients showing a decrease in 2 FC,
and 7 (14%) patients - in 1 FC. In 11 patients, the CHF
FC remained without dynamics. Deterioration / fatali-
ties were recorded in a further 22 (44%) cases. In paral-
lel with the decrease in the CHF FC, the same 17 (34%)
patients showed a decrease in the laboratory marker of
CHF - NT-proBNP level by an average of 1431[660;
3629] pg/mL. Improvement of clinical and laboratory
parameters in this subgroup of patients was accompa-

17

nied by positive subjective feelings. The same 17 (34%)
patients reported improvement in the form of a mean 35
[17.5;44.5] point decrease in Minnesota Quality of Life
Questionnaire scores.

According to the data of repeated Echo studies in
15 (30%) patients a significant increase in LVEF was reg-
istered in average by 15 [11, 20]%. Considering the pos-
sible error in the measurement of this index, an increase
in LVEF by 5% or more was taken as positive dynamics.
It should be noted that the increase in LVEF developed
gradually with reaching a plateau by the second year of
follow-up (Fig. 2b). The increase in LVEF in the same
15 (30%) patients was accompanied by a significant de-
crease in LV ESV by an average of 68.5[37.5;104.5] mL
and by a decrease in LV EDV in 14 (28%) by an average
of 44 [30;100] mL.

Thus, among the examined patients a subgroup of
14 (28%) patients with significant positive dynamics on
the background of CCM was manifested. These patients
showed significant improvement in all investigated clin-
ical and instrumental parame-

Table 3. .
Baseline characteristics of patients with CHF of different etiologies ters .correspondl.ng to reverse
cardiac remodeling. When an-
Patients with Patients with alyzing baseline data, it was
non-ischemic ischemic CHF, p found that among patients
CHEF, (n=38) (n=38) with maximal improvement on
Men, n (%) 29 (76.3) 13 (81.3) 0.92 CCM background patients with
- - CHF of non-ischemic etiology
Age 58 [54;64] 71 [66;71.5] 0.000001 were more frequent (=454,
CHF FC (NYHA) 2 [2:3] 3 [2:3] 0.19 p=0.034) than among those who
Paroxysmal AF, n (%) 14(36.8) 7(43.8) 0.31 did not respond to therapy (Fig.
LVEF, % 28.3[23.5;33.5] | 32.0[29.536] | 0.057 | 2)- Additional statistical anal-
LV EDD, cm 7.0 [6.5; 7.6] 6.5 [6.2; 6.9] 0.02 | Vsis demonstrated a medium
strength of association between
LV ESD, cm 6.1[5.4;6.8] 5.4 [5.0; 6.0] 0.02 non-ischemic etiology of CHF
LV EDV, ml 220 [198; 280] 192 [174; 228] 0.18 and maximal improvement on
LV ESV, ml 165.5 [130; 208] | 142.5[114.5;174] | 0.17 the CCM background (Crite-
X ) - rion ¢ = Cramer’s V Criteri-
6-MWT, m 310 [280; 380] 311 [275; 385] 0.75 on = 0.31. It should be noted
NT-pro-BNP, pkg/mL 1666 [1200; 4460] | 2264 [1349;5772] 0.52 that patients with non-ischemic
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Fig. 3. ECG of patient R. before CCM device implantation with a «narrowy (130
ms) QRS complex (a) and 24 months after implantation with a «wide» (154 ms)

ORS complex, signs of left bundle branch block (b).

etiology of CHF predominat-
ed in the study (38 vs. 16 pa-
tients with ischemic ectiology
of CHF). These patients were
distinguished by younger age
(58 [54;64] vs. 71 [66;71,5]
years, p=0,000001) and initially
greater degree of pathological
remodeling of LV myocardium
than patients with ischemic eti-
ology of CHF, which was mani-
fested by greater values of EDV
(7,0 [6,5; 7.6] vs. 6.5 [6.2; 6.9],
p=0.02) and ESV (6.1 [5.4; 6.8]
vs. 5.4 [5.0; 6.0], p=0.02) and
a tendency to smaller (LVEF
28.3 [23.5; 33.5] vs. 32.0 [29.5;
36]), p=0.057), which was not
an obstacle to achieving maxi-
mal improvement on the CCM
background (Table. 3). Other
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distinctive features, except for non-ischemic etiology
of CHF, allowing to characterize patients with maximal
improvement on the background of CCM, could not be
revealed during our study (see Table 2).

The development of decompensation episodes of
existing heart failure, which required hospitalization and
use of intravenous diuretics, was considered as one of the
criteria of no effect or worsening on the background of
CCM. During follow-up, 1 or more episodes of decom-
pensation were reported in 32 (64%) patients. The mean
time to development of a decompensation episode was
11.4+7.0 months after implantation. It should be noted that
progression of CHF in 4 (8%) patients was associated with
QRS complex dilation on ECG above 150 ms and forma-
tion of left bundle branch blockade (Fig. 3).

This prompted the implantation of a de novo

CRT device in two cases and in another two if:g:;m
cases the replacement of the existing ICD with  _-remote
CRT-D, which led to the subsequent stabiliza- g omore
tion of the patients’ clinical condition. Hhockaicay
In addition, in 13 (26%) patients, epi- ne i

sodes of aggravation of the course of ventric-
ular cardiac rhythm disorders in the form of

development of repeated sustained paroxysms — &m

=\

V. rate during VIVF ~ >250

ORIGINAL ARTICLES

a higher percentage of patients with persistent AF (85.7
vs. 55.2% among survivors, y* criterion=5.22, p=0.023).
The presence of a persistent form of AF was directly
associated with the development of mortality (¢ = Cra-
mer criterion = (.32, average strength of association).
In addition, in the deceased patients, there was a trend
toward baseline greater LV EDD (7.2 [6.4; 7.9] vs. 6.8
[6.3; 7.0], p=0.07) and greater LV ESD (6.4 [5.1; 7.0]
vs. 5.7 [5.1; 6.1], p=0.05) (Table 4). Additional analysis
confirmed the association between the development of
lethal outcome and the baseline absolute value of LVEF
(r=0.4, p<0.05), LV ESV (r=0.31, p<0.05), LV EDD
(r=0.41, p<0.05), LV ESD (r=0.47, p<0.05), and LVEF
(r=-0.29, p<0.05). The obtained data indicate an initially

Jan2018  Mar2018  May2018 Jul 2018 Sep2018  Nov2018  Jan2019
. Il 1 1 1 ] 1 L 1 1 1 1 Il !
P
Ae
Ve Il .
Beginning CCM
>g December 2018
g
2
1=
0

200 -

of ventricular tachycardia and/or ventricular 27" Sl
. . . <100
fibrillation or electrical storm or SCD among )
. R K Non-sustained VT >10
patients without ICD were recorded during the — erisoeseay :
follow-up period on the background of CCM. 5 | 2
. . . 0 L L 1l
Episodes of threatening ventricular tachyar- —
rhythmias were recorded at 13[6;19] months  Type g1 Shocks Successio#  pate  Tme = Duration Avgbpm Maxbpm  Retuityat
after CCM implantation. It should be noted VT = 3 Yes 54 21-Feb2015 00:40 @5 ST T Active
. 3 vT 1 Yes 63 21-Feb-2019 09:37 :01:20  S7HT1 —-N171 Active
that the development of episodes of life-threat- vr 3 Yes 52 21-Feb-2019 0036 28 67 67 Active
. . . . VT-NS 51 21-Feb-2019 09:10 01 —A71 Rest
ening arrhythmias in all cases was observed in VT 50 21-Feb2019 0858 <01 71 Active
. . . = 49 21-Feb-2019 08:58 01 60167 Acti
patients who did not have positive results from  vrns 48 21-Feb2019 0858 01 -7 Active
. vT 3 35J Y 47 21-Feb-2019 0854 32 —-Nn - i
CCM and was accompanied by decompensa- vy 3 Yes 46 21Feba0is 0853 S e e poices
. . vT 5 - - % o —l— i
tion of heart failure or preceded by death. An {7 3 el ol i 2l e
. vT 3 Yes 43 21-Feb-2019 0849 23 38176 e Active
example of the devglopment of aggraYatlon of 5 Yes 42 21-Feb2019 08:49 40 36MT1  —NTA Active
the course of ventricular arrhythmias is shown VTN Y M e e i sy
B = ) ive
in Ficure 4. FVT 1 Yes 39 18-Feb-2019 01:28 08 —200  —/200 Rest
gure . . X VT-NS 38 18-Feb-2019 01:18 01 170 R::t
Twenty-one (42%) patients died durmg vT 2 Yes 37 16-Feb-2019 1421 14 61167 /76 Active
A . ATIAF 36 10-Feb-2019 1847 41 160/82 214NVP Rest
the follow-up period. The mean time to the aNS 1 Yes 35 21-Jan-2019 0459 AT 54176  —N76 Rest
=) 34 21-Jan-2019 04:59 d
occurrence of death was 16 [7;20] months. vr 2 Yen 35 21an20t0 0388 W Can 188 2
vT 6 Y % - 5
In most cases (n=10, 48%) death was due to  vrxs Gl e o e T -
. . VT . ! ;
progression of heart failure, four cases (19%) vius ° gl & L e -
- X b esl
had development of SCD, three cases (14%) Vins 2 - gnis o = e Rest
\ % X < - Rest
the cause of death was acute cerebral circula- YIS 26 08Jan-2019  11:6 02 36176 Rest
; vT 3 Yes 25 08-Jan-2019 07:43 23 51167 -—/182 Re:
0 VT st
tory fallure’ and one case (5 /0) death was due 2 Yes 24 08-Jan-2019 0546 15 37A7T1 —n82 Rest
- . ) X X VT-NS 23 08-Jan-2019 01:54 02 51175 Rest
to gastrointestinal bleeding. It was impossible 42 s Yes 22 08-Jan2019 01:11 23 54171 —n78 Rest
K . Yes 21 08-Jan-2019 00.48 23 7) —
to determine the cause of death in three cases yro : v D Geuamaie w017 o Lo
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surviving (group 1) and deceased patients ] Yes 14 06-Jan2019 0435 0109 36M71  —HT1 Rea
VT-NS 13 06-:1311-231797 04:35 03 34172 Rest

(group 2) revealed some differences. Thus,
at the time of inclusion in the study, the pa-
tients of both groups did not differ in terms
of CHF FC, LVEF, LV volumes, as well as
the results of six-minute walk test. The group
of deceased patients was characterized by
significantly higher baseline NT-pro-BNP
levels (4220.5 [1455;7177] vs. 1641 [909.5;
3564] among survivors, p=0.014), as well as

Fig. 4. Example of developmental aggravation of the course of
ventricular cardiac rhythm disturbances according to device
interrogation in a patient with CCM and CHF of nonischemic
etiology. CCM device implantation in December 2018, in January-
February 2019 development of electrical storm on the background
of decompensation of CHF, requiring emergency hospitalization,
where the upper oval - episodes of VT, controlled by ICD, the lower
oval - episodes of unstable VT.
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more severe condition of patients who subsequently de-
veloped lethal outcome. This was reflected in the greater
dilatation of LV cavity, lower LVEF, which is probably
due to the longer duration of the disease.

Along with the above-mentioned importance of
the non-ischemic nature of CHF in achieving maxi-
mal response to CCM, the role of etiology in the de-
velopment of mortality in patients was analyzed. The
percentage of patients with ischemic etiology of CHF
in the groups of surviving and deceased patients was
comparable (21% vs. 24% criterion >=0.315, p=0.58).
Additional analysis also showed no significant dif-
ference in the probability of fatal outcome in patients
with different etiologies of CHF (relative risk=1.034
95%CI 0.38-2.8, p=0.95). Thus, there was no associa-
tion between the etiology of CHF and the probability
of mortality. In addition, the etiology of CHF did not
influence the development of decompensation episodes
(criterion ¥*=0.189, p=0.66), or the development of ar-
rhythmic events (criterion ¥’=0.34, p=0.56).

The efficacy of CCM in 6 patients previously re-
fractory to CRT was analyzed separately. Improvement
of clinical and instrumental manifestations of CHF with
the help of CCM could not be achieved in any of these
cases. Three patients developed lethal outcome during the
follow-up period (in two cases due to the progression of
CHEF, in one case due to acute cerebral circulatory fail-
ure), three more patients demonstrated no dynamics of
the available parameters.

Patient survival parameters were analyzed by con-
structing Kaplan-Meier curves. Actual survival rates were

| Stroke

Gl bleeding

All CCM patients

®m Sudden cardiac death

B Progression of heart failure

B Cause not determined
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compared with predicted parameters calculated using the
Seattle model, as has been done in other similar studies
(Fig. 5b) [14-16]. The one-year mortality thus calculated
in the study group was 6 [3;12]% two-year mortality 12.5
[7;23.8]%. At the same time, the actual incidence of death
from any cause in patients with CCM by the end of the
first year of follow-up was 16%, the two-year incidence
was 40% and was significantly higher than that predict-
ed by the Seattle model (¥*=10.93, p=0.001). When sur-
vival was assessed according to the MAGGIC scale, the
predicted risk of death in the study group of patients by
the end of the first year of follow-up was 9.3[6.5-13.6]%,
and by the end of the third year -22.7[16.4;33.1]. Because
this scale does not allow calculation of the 2-year risk of
death, observed and predicted survival parameters were
compared using Kaplan-Meier curves at the 12-month
follow-up point (Fig. 5¢) and were found to be compa-
rable (y*=2.24, p=0.134). However, in patients with a
response to CCM that developed by the second month
after device implantation, no deaths were reported during
follow-up (next 22 months).

DISCUSSION OF FINDINGS

Considering the multidirectional dynamics of clin-
ical and instrumental parameters on the background of
CCM, during the analysis, the division of patients into
subgroups of «improvementy», «worsening» and «no dy-
namics» was applied for the first time. This approach
allowed us to identify a subgroup of 14 (28%) patients
with maximal improvement on the background of the
conducted CCM. The use of CCM in these patients
was accompanied by signifi-
cant improvement of clinical
and echocardiographic param-
eters, including LV EF, the
6-minute walk test distance
and a significant decrease in
NT-proBNP level. Such results
of using CCM may contribute
significantly to the treatment
of this extremely severe cate-
gory of patients. At the same
time, patients with maximal

p=0,001 Seattle

model

Survival rate, %
Survival rate, %

100 cem 100
L
i patients %

improvement in our study were
characterized by non-ischemic
etiology of CHF and slightly
younger age. It was not pos-
sible to identify other distinc-
tive features that predetermine
the effectiveness of using this
methodology.

At the same time, it should
be noted that RCTs demonstrate
no obvious effect of CCM on
LVEF [17]. In addition, the pos-

CCM
patients

MAGGIC
scale

Time aﬂér impléhtation‘, month"s

each patient before device implantation.

'ﬁme éﬂer impléntati;)n, r‘rnlonti‘{s

Fig. 5. Causes of death in patients (n=27) with CCM (a), where ACCF - GI
bleeding - gastrointestinal bleeding; Kaplan-Meier curves illustrating the survival
of patients with CCM compared with that calculated according to the Seattle
Heart Failure Model (b) and the MAGGIC risk scale (c) based on the baseline of

itive dynamics with CCM may
be due not to the direct effect of
this method of treatment, but to
the delayed effects of optimal
drug therapy [18-21], which re-
quires further clarification. The
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absence of reliable effect of CCM on LVEF according to
RCT data, probably, agrees with the results of our study: 14
(28%) patients were in the subgroup of maximal response,
23 (46%) patients had worsening or lethal outcome, the
remaining 13 (26%) patients had no dynamics of LVEF.
Probably, similar multidirectional changes of instrumental
indices in existing RCTs resulted in the absence of total
reliable improvement of LVEF and are typical for similar
observational studies [22, 23].

A significant limitation of this study is the lack of a
control group formed based on randomization. This limita-
tion prompted a comparison of the actual survival parame-
ters obtained in our patients with those predicted by the Se-
attle Heart Failure Model (SHFM scale) and the MAGGIC
risk scale. A similar comparison methodology has been
used previously in works on CCM [14-16]. The SHFM
scale is based on simple clinical, laboratory and therapeu-
tic characteristics available for use in the outpatient phase
of life prognosis construction. Using this model, A.Kloppe
et al. (2016) demonstrated a positive effect of CCM on sur-
vival rates of patients with CHF [14].

Using the same SHFM scale in the European CCM-
REG registry, differences in 1-year, 2-year, and 3-year
survival were found in a subgroup of patients with CCM
and LVEF of 35-45%, while in patients with LVEF of
25-34%, actual survival rates were comparable to those
expected [16]. However, in our analysis, patient survival
parameters were significantly worse than those predicted
by the Seattle model (¥*=10.93, p=0.001). Moreover, the
incidence of death from any cause in patients with CCM
at the end of the first year of follow-up was 16%, with a
predicted 6%; after 2 years, the incidence of death from
any cause was 40%, with a predicted 12.5%. It should be
noted that in a similar domestic prospective study includ-
ing 55 patients with CCM, the SHFM scale also predicted
higher patient survival rates: the expected survival rate
by the end of the first year by 3.2% and by the end of the
second year by 13.8%, significantly exceeding the actual
survival rates of patients with CCM, which amounted to
5.5% by the end of the first year and 20% by the end of
the second year [15].

Such differences in the expected
and actual life expectancy of patients are
probably due to the known limitations

ORIGINAL ARTICLES

MAGGIC scale, the survival rates of patients with CCM
were comparable to those predicted (}*=2.24, p=0.134), for
all groups of patients included in the study, which is in con-
tradiction with the results of the CCM-REG registry and a
domestic study [15, 24].

It is likely that the positive results of the CCM-REG
registry may have been influenced by limitations recog-
nized by the authors: the analysis did not include patients
who dropped out of follow-up or died. In addition, the
authors of this registry do not provide data on the inci-
dence of death during the follow-up, which could affect
the results [24]. Obviously, the actual incidence of death
in patients with CCM is significantly influenced by the
initial severity of patients. Patients with CCM whose
participation in the study ended in death were character-
ized by an initially more severe condition, manifested by
a higher baseline NT-pro-BNP level, a greater degree of
LV cavity dilatation, a lower LVEF value, and the pres-
ence of concomitant permanent form of AF. These data
are consistent with the results of both domestic [16, 26]
and foreign studies [15], which demonstrated a more un-
favorable prognosis in the conditions of CCM in initially
more severe patients with CHF of more than III class and
with LVEF less than 25%. Probably, the same factors may
explain the lack of improvement in clinical status from
the use of CCM in patient’s refractory to CRT, as shown
in our study.

CONCLUSION

On the background of application of cardiac con-
tractility modulation, it was possible to achieve improve-
ment in 14 patients, which amounted to 28% of all cases.
These patients registered significant improvement in all
clinical and instrumental parameters. The only factor sig-
nificant for maximizing the effect of CCM appeared to be
the non-ischemic etiology of CHF. The conducted study
demonstrated that there was no significant effect of CCM
on survival rates of patients with CHF, but the significant
limitations of the conducted study suggest the need for ad-
ditional randomized trials with a larger number of obser-
vations.

Table 4.

Baseline characteristics of the groups of surviving and deceased patients

to the application of the Seattle model
in hospitalized patients with significant
life-threatening comorbidity (liver cir-
rhosis, diabetes mellitus, chronic renal
failure, chronic obstructive pulmonary
disease, cancer). It also underestimates
or overestimates risks in elderly patients
and patients with implanted devices.
Therefore, the predicted survival rates
of our patients were re-evaluated using
data from the MAGGIC risk scale. The
use of this scale to assess the survival
rates of patients with CCM has been
used in foreign studies [15, 24, 25] and
has indicated the benefits of CCM two
out of three times [15, 24]. However,
when our data were analyzed using the

Surviving patients | Deceased patients
(n=29) (n=21) P
Men, n (%) 20 (69) 19 (90.5) 0.07
Age, years 63[55;66] 64[57,66] 0.54
CHF FC (NYHA) 2[2;3] 3[2;3] 0.28
Ischemic CHF, n (%) 9(21) 5(24) 0.58
Permanent AF, n (%) 16(55.2) 18(85.7) 0.023
LVEF, % 31[25.5; 36] 29 [23; 31.7] 0.21
LV EDD, cm 6.8 [6.3; 7.0] 7.2[6.4;7.9] 0.07
LV ESD, cm 5.7[5.1; 6.1] 6.4 [5.1;7.0] 0.05
LV EDV, ml 220 [180; 250] 221 [200; 330] 0.23
LV ESV, ml 151 [120; 183] 167 [135; 272] 0.12
6-MWT, m 330 [300; 380] 300 [265; 385] 0.39
NT-pro-BNP, pkg/mL 1641 [909.5; 3564] | 4220.5 [1455;7177] | 0.014
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INTERATRIAL BLOCK AND ABNORMAL P-WAVE ELECTROCARDIOGRAPHIC PARAMETERS AS
NON-INVASIVE PREDICTORS OF ATRIAL FIBRILLATION
T.G.Vaikhanskaya, T.M.Kaptiukh, I.D.Kozlov, A.V.Frolov
State Institution «Republican Scientific and Practical Centre «Cardiology»», Belarus,
Minsk, 110b Rose Luxembourg str.

Aim. To identify noninvasive markers of atrial electrical dysfunction and risk of nonvalvular atrial fibrillation (AF)
and to develop a predictive mathematical model to estimate the AF risk based on electrocardiographic (ECG) P-wave
parameters during sinus rhythm.

Methods. The study included 211 patients with cardiovascular pathology (aged median 62 [52; 71] years, 67.8%
male, NYHA heart failure class I-III). All patients (follow-up median 45 [26; 67] months) underwent a complex of studi-
es: 12-lead ECG, echocardiography, 24-hour ECG monitoring. Based on surface ECG data during sinus rhythm, parame-
ters of atrial electrical activation were assessed such as Morphology, Voltage and P waves duration (MVP) according to
integral analysis by MVP score.

Results. During 3.7-year period, 44 (20.8%) patients experienced new-onset sustained AF and 12 (5.69%) patients
developed ischemic stroke. As a result of ROC analysis and univariate Cox regression, independent predictors of AF
were identified: P-wave prolongation in the DII lead, 3rd degree or advanced interatrial block (alAB), an increase P-wave
terminal force in lead V| (PTFV ), low-voltage P-wave in the DI lead and calculated level of abnormal P-wave >3 points
on the MVP score. Data from multivariate Cox proportional hazards regression analysis confirmed the prognostic signifi-
cance for three independent predictors of AF: alAB (hazard ratio (HR) 5.92; 95% confidence interval (CI) [2.48-4.12];
p=0.0001); PTFV, (HR 1.14; 95% CI [1.04-1.24], p=0.003); low-voltage P-wave in lead DI <0.1 mV (HR 1.03; 95%
CI [1.02-1.05]; p=0.0001); and as a result a mathematical model was created to predict AF risk (-2LL =258; y*> =105;
p=0.0001). Predictors such as PTFV (HR 1.41;95% CI[1.17-1.72], p=0.0001) and MVP score of abnormal P-waves (HR
1.85; 95% CI [1.27-1.72] 2.70], p=0.001) were associated with a high risk of stroke according to Cox regression model
(-2LL= 62.5; ¥*=38.4; p <0.001).

Conclusion. Complex of ECG markers of atrial electrical dysfunction such as alAB, PTFV , level MVP score of
abnormal P-wave and low P-wave voltage allows identifying patients at high risk of AF and ischemic stroke.

Key words: advanced interatrial block; P-wave score; risk predictors; atrial fibrillation; stroke; electrocardiography
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Atrial fibrillation (AF) is the most common cardiac
tachyarrhythmia in the general population (1-2%), the in-
cidence of AF increases with age and reaches 6% in peo-
ple over 65 years of age. AF is associated with the most
common diseases - coronary artery disease (CAD), arte-
rial hypertension (AH), endocrinological diseases, valvu-
lar diseases, and heart failure (HF) [1, 2]. In patients with
CAD (depending on the type and degree of damage to the
coronary arteries), the prevalence of AF ranges from 4.1%
to 58%, and the frequency of CAD approaching 65% for
individuals with AF. The addition of AF causes exacerba-
tion of symptoms of coronary heart disease and HF, wors-
ens the clinical course, and increases the risk of serious
complications - systemic thromboembolism, stroke and
cognitive impairment [1-3].

© Autors 2024

AF is associated with atrial disease, an atriomyop-
athy characterized by structural and electromechanical
changes [3-6]. As a rule, these changes in the atria precede
the onset of AF and can be detected by assessing atrial ac-
tivation both during endocardial mapping and surface elec-
trocardiography (ECG) [7]. P wave parameters on the ECG
are reflected the electrical activation of the atria depending
on the atrial structure, dimension and electromechanical
function, and therefore a number of P wave indicators have
been actively studied over the last 10 years as predictors of
the occurrence of AF [8-14]. As an example, the authors M.
Rasmussen et al. (2020) showed that P wave duration >120
ms, an increase P wave terminal force in V1 (PTFV1) and
a deviation of the electrical axis of the P wave to the right
were associated with age-dependent manifestation of AF
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[14]. Some epidemiological studies have demonstrated the
prognostic significance of P wave prolongation and partial
and advanced interatrial block as independent predictors of
AF [14-18].

Interatrial block (IAB) is one of the most studied
ECG phenomena reflecting a conduction delay between
the right and left atrium through the Bachmann bundle
[18,19]. Atrial abnormalities, such as atrial fibrosis and left
atrial (LA) dilatation, lead to abnormal electrophysiology
and electrical atrial remodeling with slowing of impulse
conduction and these are the electro-anatomical substrate
for the occurrence of atrial arrhythmias [17-20]. Structural
changes around the Bachmann bundle cause longitudinal
dissociation in neighboring muscle fibers and contribute to
the formation of the re-entry mechanism for the occurrence
of AF. The relationship between IAB and AF was con-

Clinical characteristics of 211 patients included in the study (ME [LQ; UQ])

25

firmed in numerous studies [13—19]. Experts in the field
of electrophysiology, associates of the famous Spanish sci-
entist A. Bayes de Luna, who first presented this phenom-
enon, proposed a new term in 2015 - “Bayes syndrome” as
a separate clinical syndrome which is characterized by a
combination of 3rd degree IAB and supraventricular tach-
yarrhythmias, the most common of which is AF [15, 19-
21]. So already in 2018, the results of a meta-analysis were
published (16 studies with long-term follow-up of 17.865
patients), which demonstrated a strict relationship between
IAB and AF. The authors found that the presence of ad-
vanced IAB doubles the risk of AF [22].

Advanced IAB (further in the text a-IAB or third de-
gree) is characterized by retrograde depolarization in the
left atrium, which is reflected on the ECG by expansion of
the P wave (>120 ms) and biphasic morphology of the P

Tuble 1. VAVE in the three inferior ECG
* leads (IL, III, aVF). Partial IAB
(further in the text p-IAB or first

degree) appears on the surface

P wave amplitude in lead I of the ECG, mV

0.12[0.10; 0.14]

PR interval duration in lead II of the ECG, ms

176 [156; 200]

P wave amplitude of the negative phase in lead Il ECG, mV

0.12 [0.01; 0.17]

P wave amplitude of the positive phase in lead I ECG, mV

0.23 [0.15; 0.28]

P wave amplitude of the negative final phase in lead V1, mV

0.06 [0.01; 0.10]

P wave in duration of the negative phase in lead V1, ms

48[0.01; 64]

P wave terminal force in lead V1 (PTFV1), ms x mV

3.22[0.01; 6.43]

P wave evaluation scale (MVP), points 1[0; 3]
Left ventricular ejection fraction, % 62 [55; 64]
Left atrial diameter (anterior-posterior dimension), mm 40 [36; 44]
HATCH score, points 1[0; 3]
CHA,DS,-VASc score, points 2 [1; 3]
Score HASBLED, points 2[1; 2]
Implanted electronic devices, n (%) 37(17.5)
Follow-up, months 45126; 67]

Note: HATCH, scoring scale for predicting AF progression: hypertension (1

point), age >75 years (1 point), TIA/stroke (1 point), COPD (1 point), HF (2
points); CHA,DS,-VASc, thromboembolic risk assessment score; HASBLED,

bleeding risk score.

Parameter Patients (n=211) ECG as an extended positive
Age, years 62 [52; 71] (mono- or isophasic) P wave

Male, n (%) 143 (67.8) lasting >120 ms [23].
Body weight, kg 72 [64; 85] . Hov&{ever, studies of the
Body mass index, kg/m? 28 [27; 30] relationship between AF and P
- - - wave parameters are limited by
Diabetes mellitus, n (%) 66 31.3) certain methodological factors:
Hypertension, n (%) 118 (55.9) retrospective analysis, subjec-
Chronic obstructive pulmonary disease, n (%) 23 (10.9) tivity in assessing the duration
Coronary artery disease, n (%) 121 (57.3) gnd morphology of ﬂ_le P wave
- - - in the absence of unified auto-
Hypertrophic non-obstructive cardiomyopathy, n (%) 10 (4.74) matic algorithms for analyzing
Dilated / restrictive cardiomyopathy, n (%) 7/3 (3.32/1.42) P waves, and underestimation of
NYHA TII FC heart failure, n (%) 46 (21.8) the real prevalence of AF due to
Interatrial block (1-3 degrees), n (%) 65 (30.8) underdiagnosis of asymptomatic
— and subclinical variants of AF

P wave duration in lead II of the ECG, ms 112 [107; 122] [7-11]

Advanced interatrial block (3rd degree), n (%) 42 (19.9) To assess asymptomatic

episodes of AF in a study by F.
Kreimer et al. (2021) were ex-
amined data from 366 patients
with implanted loop recorder.
An analysis of independent fac-
tors found that advanced IAB
and abnormal terminal force P
wave in lead V1 were associated
with a 5-fold increase in the risk
of AF [24].

Thus, intention to investi-
gate was to examine the associa-
tion of abnormal P wave parame-
ters with occurrence of AF in the
analyzed cohort of the patients
with cardiovascular pathology,
including those with implanted
electronic devices (IEDs).

The research aim was to
study electrical atrial dysfunc-
tion and the prevalence of IAB
in patients with cardiovascular
diseases (CAD, hypertension,
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cardiomyopathy), evaluate non-invasive ECG predictors
of the risk of non-valvular AF and create a mathematical
model for AF predicting.

METHODS

The study included 211 patients with sinus rhythm
and stable cardiovascular disease (CAD, hypertension, car-
diomyopathy). Symptoms of HF class II (n=102) and class
IIT (n=46) according to NYHA were detected in 70.1%
of the cohort. Electronic pacemakers were implanted in
37 patients (15 dual-chamber DDD and 22 CRT-P devic-
es for resynchronization therapy). Clinical characteristic
of the total cohort is presented in Table 1. The follow-up
period was median 45 [26; 67] months. When forming a
prospective single-center sample representing a “popula-
tion cross-section” of the most common cardiovascular
diseases in people aged >50 years, the following criteria
for inclusion in the study were used: written informed con-
sent for research; sinus rhythm at the time of inclusion in
the study; normal left ventricular ejection fraction (LVEF)
or moderate reduced LVEF (>39%); no previous ablation
procedure or valve correction. The criteria for exclusion
from studies were the following: a history of stroke, myo-
cardial infarction or coronary artery bypass grafting less
than 6 months ago, dementia, primary valvular or congen-
ital heart disease, end-stage heart failure, history of AF or
catheter treatment for arrhythmia, poor quality ECG inac-
cessible for precision measurement of the P wave.

The baseline indices of digital ECG-12 (P ampli-
tude and duration, P wave morphology and PR interval)
and echocardiography (Echo) parameters analyzed. Car-
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diac magnetic resonance imaging (MRI) performed in
183 patients and the late gadolinium enhancement (LGE)
pattern adopted as a criterion for myocardial fibrosis. The
amplitude-time parameters of the P wave assessed using
a 12-channel digital computer system “Intecard-8” (Belar-
us) according to automatic ECG analysis algorithms. Ad-
ditional manual correction of P wave marks on the ECG
in patients with IEDs was performed by two independent
blinded specialists using a zoomed-in scale of ECG com-
plexes and a precision electronic caliper.

The MVP score used for analyzing P wave param-
eters for an integral assessment of the atrial activity sig-
nal on the surface ECG [10], the predictive value of the
MVP score has been previously confirmed in several trials
studying various population groups [25, 26]. The MVP
score (assessment of the Morphology, Voltage and P wave
duration) allows to identify a complex of abnormal P wave
indices reflecting the degree of atrial electrical remodeling
and IAB in points:

* Morphology in the inferior leads (II, III, aVF) scoring
with a monophasic P wave <120 ms — 0 points, with a
monophasic P wave >120 ms — 1 point, with a biphasic P
wave >120 ms — 2 points;

* Voltage (amplitude) in lead I (for P >0.20 mV — 0 points;
for P in the range of 0.10-0.20 mV — 1 point, for P <0.10
mV — 2 points);

* P wave duration (for P <120 ms — 0 points, for P wave
duration in the range of 120140 ms — 1 point, for P >140
ms — 2 points).

ECG classification criteria were used [27, 28] to as-
sess the degree of IAB, classification is presented in Ta-

Table 2.
Classification and criteria for interatrial block (IAB)
Classification of | Degree . .
IAB and type Pathophysiology ECG signs
Deceleration of impulse P wave > 120 ms, P wave is monophasic in inferior
Partial IAB First transmission through a - l,ea ds (IL, 111 aVF)p
Bachmann bundle T
Transient block of Alternation of a monophasic P wave >120 ms in lead
Intermittent [AB Second impulses along the (IL, IIT or aVF) with biphasic (+/—) extended P wave
Bachmann bundle in the same lead
. P wave is prolongated >120 ms with biphasic (+/-)
Advanced IAB Third morphology in all inferior leads (II, I1I and aVF)
P >120 ms, P wave in leads III and aVF biphasic
TypeI | Complete permanent block | (+/-), the terminal component of the P wave in lead
of electrical impulses along 11 is isoelectric
the Bachmang bupdle with P >120 ms, P wave is biphasic in leads III and aVF,
Type 11 retrogr a(.ie actlvat}on of the the second part of P wave in lead II is biphasic (+/—),
o q left Ztrl(;lm (the lglli)tmiﬁ therefore, the P wave is triphasic (+/—/ +)
Atypica advance Spreads downwards to the "
IAB atrioventricular node and P >120 ms, P wave .morphology in legds HI apd aYF
Type 111 the mouth of the coronary is completely negatwg but star.ted .belng isodiphasic,
sinus, and then up in the and the P wave in lead II is biphasic (+/—)
Type IV caudal-cranial direction) P >120 ms with 3-phase morphology in leads II, III
P and aVF
Type V* P <120 ms with typical 2-phase morphology (+/-) in
P all inferior leads (I, 111, aVF)

Note: * - with normal P wave duration
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ble 2. To differentiate advanced IAB from an atrial ectopic
rhythm arising at the level of the crista terminalis, a scru-
pulously examination of the inferiolateral ECG leads (V5
and V6) was carried for the presence of a positive P wave
(a criterion that helps distinguish IAB from ectopic nodal
and atrial thythms). Arrhythmic events assessed over time
(twice a year) using surface ECG-12, Holter monitoring
(HM) and the pacemaker interrogation procedure (request

Partial interatrial block (p-IAB) first degree

Partial interatrial block Partial interatrial block (Pu =133 ms,
(Pu=122 ms) (Pu =145 ms, P biphasic) Pineave  biphasic)
U v(\j\,[-/\ ! \fﬂ/‘ﬁ
1 ,‘va —1 I . AL
11 ey ; i ;

aVR

aVL

Fig. 1. Variants of abnormal interatrial conduction in patients of the analyzed

Advanced interatrial block (a-IAB) third degree
Advanced interatrial block Atypical advanced interatrial

27

for specified parameters and statistical data on hardware
detection of arrhythmic episodes recorded by the patient’s
implanted device).

The primary endpoint was the first episode of par-
oxysmal or persistent AF. The end point (ICD-10 diag-
nosis code 148) was considered achieved if AF (parox-
ysmal, persistent and permanent forms) or persistent
atrial flutter (AFt) was detected according to ECG and/
or HM, with pacemaker inter-
rogation, or with a document-
ed history of AF. Depending
on the presence or absence of
AF/AFt episodes during the
follow-up period, the analyzed
total cohort was divided into 2
groups: 1) a group without AF
events with sinus rhythm (SR,
n=167, including 23 patients
with pacemaker) and a group
with registered episodes of AF/
AFt during the observation pe-
riod (AF, n=44; including 14

block (Pu=152 ms,
Prim-avr  triphasic)

! T

L)
LS

cohort. patients with pacemaker).
Table 3.
Comparative characteristics of patients depending on achievement of the end point (AF)
SR group AF group OIT p
(n=167) (n=44)
Age, years (M=sd) 58.9+14.1 65.3£12.6 0.006
Male, n (%) 117 (70.1) 26 (59.1) 0.166
Hypertension, n (%) 89 (53.3) 29 (65.9) 0.134
Diabetes mellitus, n (%) 49 (29.3) 17 (38.6) 0.237
Dyslipidemia, n (%) 78 (46.7) 16 (36.4) 0.292
Smoking status, n (%) 35(20.9) 9(20.4) 0.858
Chronic obstructive pulmonary disease, n (%) 8 (4.8) 15 (34.1) <0.0001
Echocardiographic parameter
Left ventricular ejection fraction, % 59.1£9.48 55.9£10.7 0.079
Left atrium volume indexed, ml/m2 (Me [LQ; UQ]) 32[29; 35] 39 [35; 43] 0.006
Left atrium anterior-posterior dimension, mm (M=+sd) 39.3+£5.16 44.1+6.75 0.011
Electrocardiographic parameter
P wave duration in lead II, ms (M+sd) 110+9.20 1374+23.5 <0.001
Duration of the negative phase of the P wave in lead II, ms (Me [LQ; UQ]) 44 [40; 50] 68 [65; 117] 0.001
Duration of the positive phase of the P wave in lead II, ms (Me [LQ; UQY]) 39 [33; 52] 38 [30; 49] 0.575
Duration of the negative phase of the P wave in lead V1, ms (M#sd) 33.9430.5 58.4+31.7 <0.001
P terminal force of negative phase in lead V1 (PTFV1), mV*ms (Me [LQ; UQ]) | 3.23 [0; 4.45] | 5.87[3.9;9.98] | 0.004
P wave amplitude in lead I, mV (M+sd) 0.14+0.03 0.06+0.03 <0.001
P wave amplitude in lead II, mV (M=sd) 0.24+0.08 0.14+0.04 <0.001
PR interval, ms (M+sd) 176+35.0 203+38.2 <0.001
Partial interatrial block, n (%) 6 (3.59) 17 (38.6) <0.001
Advanced interatrial block, n (%) 5(2.99) 37 (84.1) <0.001
HATCH score, points (Me [LQ; UQ]) 1.25[0; 2.5] 2.5[1.5; 4] 0.001
Score CHA,DS,-VASc, points (Me [LQ; UQJ) 21[0.5;3.25] |3.5[1.25;5.25]| 0.013
Score MVP, points (Me [LQ; UQ]) 0.46 [0; 1.25] 4.5[3.5; 6] <0.001

Note here and below: AF, atrial fibrillation, SR, sinus rhythm
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Statistical analysis

Statistical data processing was carried out using the
IBM SPSS-23.0 program; the critical value of the level of
statistical significance when testing null hypotheses was
taken equal to 0.05. Quantitative characteristics that do not
correspond to the law of normal distribution are presented
as median, lower and upper quartiles (Me [LQ; UQ]). For
categorical variables, the absolute values (n) of symptom
manifestation and the frequency of symptom manifestation
as a percentage (%) were calculated. Statistical processing
was carried out using the Mann-Whitney test for quantita-
tive indicators, for qualitative indicators - the ¥? test with
Yates correction. Differences between study groups were
tested using the median test. Determining the cut-off point
corresponding to the optimal predictor value for predict-
ing AF, as well as determining the quality of regression
risk models, was carried out using ROC analysis with the
construction of ROC curves and assessment of their oper-
ational characteristics. Hazard ratio (HR) parameters were
calculated using Cox proportional hazards regression mod-
el (univariate and multivariate Cox regression).

The study was approved by
the local ethics committee and
was carried out in accordance
with the standards of Good Clin-
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tained AF. When comparing the initial ECG data, it was
found that AF events were significantly more often ob-
served in patients with an extended P wave >120 ms (88.6%
vs 15.6%; criterion ¥2=87.2; p <0.0001), in patients with
symptomatic HF (III FC vs I-II FC according to NYHA:
38.6% vs 17.4%; %2=9.24; p=0.002) and in persons with
chronic obstructive pulmonary disease (COPD): (34.1%
vs 4 .8%; ¥2=30.8; p=0.0001). Descriptive characteristics
of patients depending on achievement of the primary end
point (AF) are presented in Table 3.

Thus, as a result of comparison of clinical data and
markers of electrical atrial dysfunction (abnormal P wave
parameters) it was found that patients with newly diagnosed,
incl. persistent or asymptomatic AF had baseline more pro-
nounced prolongation of the P wave in the II ECG lead (p
< 0.001) and a higher initial level of MVP and HATCH
scores (HATCH score is risk prediction scale of AF progres-
sion). Prolongation of the PR interval and increase of the
left atrium diameter were also more common for the group
of patients with documented AF (p <0.05). In the group of
patients with AF events a higher prevalence of advanced

ical Practice and the principles
of the Declaration of Helsinki.

Before inclusion in the study,
written informed consent was

obtained from all participants.

RESULTS

Initially during the study
intact atrial conduction was re-

vealed in 146 (69.2%) patients
(if P wave duration <120 ms),
and IAB was detected in 65

patients (30.8%), including ad-
vanced IAB was recorded in

42 (19.9%) cases. An atypical
variant of third degree IAB was

identified in 23 (54.8%) of 42
individuals with advanced [IAB.
The 2nd degree of IAB was re-

corded in one case. In patients
with implanted pacemaker de-
vices, IAB was detected in 16

(43.2%) of 37 patients in native
sinus thythm (in 32.4% - partial

IAB, in 10.8% - advanced IAB).
Variants of interatrial conduc-
tion disturbances are presented

in Figure 1.
Episodes of paroxysmal or

persistent AF (new onset events)
were registered in 44 individ-
uals during the analyzed peri-

Table 4.
Comparison of categorical parameters in patients with SR and AF events
SR group | AF group )
(n=167) (n=44) x p
_ _ 50 (29.9 18 (40.9
Gendeor (female — 1, male ( ) ( ) 192 1 0166
2),n (%) 2 117 (70.1) | 26 (59.1)
i is* 119 (85.6 22 (50.0
M}(I)ocardlal fibrosis* LV/LA, |no (85.6) (50.0) 240 | 0.0001
n (%) yes | 20(14.4) | 22(50.0)
no 138 (82.6) | 27 (61.4)
HF (NYHA >III FC), n (%) 9.24 | 0.002
yes 29 (17.4) 17 (38.6)
i i 159 (95.2 29 (65.9
Chronic obstmctlve . no (95.2) (65.9) 308 | 0.0001
pulmonary disease, n (%0) yes 8(4.8) | 15(34.1)
. . no 118 (70.7) | 27 (61.4)
Diabetes mellitus, n (%) 1.40 | 0.237
yes 49 (29.3) 17 (38.6)
i no 167 (100 20 (45.5
P wave durimon more than (100) ( ) 1028 | 0.0001
130 ms, n (%) yes 0 24 (54.5)
i no 167 (100 35(79.5
P wave duroatlon more than (100) ( ) 357 100001
150 ms, n (%) yes 0 9 (20.5)
. no 166 (99.4) 6(4.2)
MVP score >3 points, n (%) 170 | 0.0001
yes 1 (0.6) 38 (86.4)
i — 141 (84.4 5(13.6
Interatrial bl(())ck (1-3 no (84.4) (13.6) 872 | 0.0001
degrees), n (%) yes 26 (15.6) 39 (88.6)
i i no 162 (97.0 7(15.9
Interatrial bloclj third degree (97.0) (15.9) 144 100001
(advanced), n (%) yes 5(3.0) 37 (84.1)
no 166 (99.4) | 37 (84.1)
Death, n (%) 22.4 10.0001
yes 1(0.6) 7 (15.9)
no 166 (99.4) | 33 (75.0)
Stroke, n (%) 38.7 [ 0.0001
yes 1 (0.6) 11 (25.0)

od; in patients with implanted
pacemakers, asymptomatic AF
was recorded in 8 (57.1%) of 14
patients with paroxysms of sus-

Note: criteria adjusted for all pairwise comparisons using Bonferroni correction;
* - marker of myocardial fibrosis LGE (late gadolinium enhancement) in the left
atrium or/and left ventricle was determined during magnetic resonance imaging for
183 out of 211 patients; HF, heart failure.

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (116), 2024



ORIGINAL ARTICLES

IAB was observed (Chi-square test with Yates correction
¥’=144; p <0.001), MRI signs of myocardial fibrosis of the
LV/LA (LGE: ¥>=24.7; p <0.001) and cardioembolic stroke
(>=38.7; p <0.001). Data from the categorical analysis of
the compared groups are presented in Table 4.

To select independent variables suitable for con-
structing a prognostic regression model, ROC analysis

dvanced interatrial block 5 P-wave prolongation HR 95% CI
%15 Duration P wave >120 ms
Partial and intermittent! - 199 1.53-3.75
interatrial block i1e Duration P wave >130 ms 456 2.47—8.43
Powave 2150 ms Duration P wave >150 ms 8.76 2.34-19.5
8.76 Partial and intermittent 1.6 4.86—27.6
P-wave 2130 ms 55 interatrial block (first and
P-wave 2120 ms second degree)
—;51,99 Advanced interatrialblock 151  ¢.64—34.2
(third degree).

-

Fig. 2. Exponential increase in hazard ratio (HR)
depending on the degree of interatrial block according

to univariate Cox regression model for predicting atrial
fibrillation/

AF risk function (MVP score >3 points)

P wave *

AF risk function (a-IAB)
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was performed using multiple parameters with a signifi-
cance level of differences p <0.001, determined as a result
of comparison of two groups by Mann-Whitney-Wilcox-
on or Pearson y? tests. The maximum level of sensitivity,
specificity and significance was determined for the MVP
scale (AUC 0.908: 95% CI 0.895-0.989; p = 0.0001; cut-
off point - 3 points; sensitivity 92%, specificity 89%).
Prognostically significant P wave prolongation in the II
lead ECG was >130 ms (AUC 0.878: 95% CI 0.777—
0.979; sensitivity 82%, specificity 90%; p=0.0001).
Highly significant predictors of AF were identified: low P
wave voltage in lead I of the ECG (AUC 0.987: 95% CI
0.975-0.999; cut-off point <0.1 mV; p=0.001; sensitivity
92%, specificity 86%) and abnormal PTFV1 - increased
P wave terminal force in lead V1 (AUC 0.873; 95% CI
0.771-0.976; cut-off point >4.75 mV,ms; p=0.001). The
asymptotic significance and informative value of the mor-
pho-structural independent risk factors for AF — LV fibro-
sis (AUC 0.697; 95% CI 0.597-0.796: p=0.001) and LA
diameter (AUC 0.696; 95% CI 0.594-0.798: p=0.001)
were comparatively less signif-

¥*>=37.2; p=0.0001
-2 Log-likelihood =276 .

Accumulated risk
Accumulated risk

x>=15.7; p=0.0001
-2 Log-likelihood = 70,7

icant.

To assess the probable risk
of AF a univariate regression
analysis of Cox proportional haz-
ards was performed; the regres-
sion results are presented in Table
5. Figure 2 shows a schematic
representation of the exponential
increase in the predicted proba-
bility of AF (hazard ratio in the
univariate Cox regression model:

o

1o a.IAB HR 1.99 — HR 4.56 —HR 15.1)

T T T
20 40 60 80 100 0 20

o

Follow-up (months)

Follow-up (months)

Fig. 3. Graphs demonstrating the dynamics of AF risk functions over time
according to univariate proportional hazards models in Cox regression, and
reflecting the influence of independent predictors — advanced interatrial block and
P-wave abnormality corresponding to the MVP score >3 points.

T T T T
40 60 80 100

depending on the duration of the
P wave and IAB degree.

The most significant pre-
dictors influencing the risk AF
in a 3.7-year period according to

univariate Cox regression were

Table 5.
Results of univariate Cox regression analysis of the primary endpoint

AF predictors HR (95% CI) p
P-wave terminal force in lead V1 (PTFV1) 1.21 (1.01-1.25) <0.001
P wave duration in the lead II ECG 1.01 (1.001-1.021) 0.035
MVP score 1.51 (1.31-1.73) <0.001
MVP score >3 points 17.8 (7.44-42.7) <0.001
Duration of the negative phase of the P wave in lead V, 1.02 (1.01-1.03) 0.003
Amplitude of the negative phase of the P wave in lead V| 25.9 (1.56-50.2) 0.036
P wave amplitude in the lead I ECG 0.011 (0.005-0.027) 0.012
Low P wave voltage in lead I (PI <0.1 mV) 1.02 (1.012-1.029) <0.001
P wave duration more than 130 ms 4.56 (2.47-8.43) <0.001
P wave duration more than 150 ms 8.76 (2.34-19.5) 0.003
IAB partial and intermittent (degrees 1-2) 11.6 (4.86-27.6) <0.001
Advanced IAB (third degree) 15.1 (6.64-34.2) <0.001
Left atrium dimension 1.11 (1.06-1.16) 0.001

Note here and below: HR, Hazard ratio; CI, confidence interval; IAB, interatrial block
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identified factors such as an advanced IAB (HR 15.1; 95%
CI 6.64-34.2; p <0.001) and the level of abnormality of
the P wave morphological and voltage-time parameters on
the MVP score >3 points (HR 17.8; 95% CI 7.44-42.7; p
<0.001). Age, gender, presence of myocardial fibrosis and
LA volume indexed (HR 0.99 [0.91-1.07] p = 0.078) did not
confirm their significance according to univariate Cox re-
gression. Graphs of the influence of independent predictors
such as advanced IAB and abnormal atrial activation on the
MVP score >3 points on the dynamics of AF risk functions
according to univariate Cox proportional hazards models are
presented in Figure 3.

Multivariate Cox regression analysis was performed
to develop a predictive mathematical model. The multivari-
ate Cox regression procedure was performed using the step
backward Wald method with stepwise exclusion of risk fac-
tors identified using univariate Cox analysis. The results of
the regression analysis confirmed the high prognostic signif-
icance of the independent ECG marker a-IAB for prediction
AF events (HR 5.92; 95% CI [2.48-14.12]; p <0.001). A
low-voltage P wave (P, amplitude <0.1 mV) in lead I of the
ECG (HR 1.03; 95% CI [1.02-1.04]; p <0.001) and PTFV1
(HR 1.14; 95% CI [1.04—1.24]; p=0.003) were also identi-
fied as a significant independent predictor of AF risk. The
morphological parameter — anterior-posterior LA dimension
(HR 1.11; 95% CI [1.06—1.16]), which demonstrated prog-
nostic significance (p = 0.001) as a result of univariate Cox
analysis, did not confirm its predictive characteristics as a re-
sult of multivariate regression analysis of Cox proportional
hazards (HR 1.07; 95% CI [0.99-1.18], p=0.051). Thus, the
multivariate regression model (Table 6) demonstrated high
prognostic significance (-2LL=257; ¥2=92.3; p <0.001) and
the level of influence of the identified predictors on the risk
of AF, determined by the following mathematical equation:
Mt) = exp (0.131 x PTFV, + 1.778 x a-IAB [0/1] + 0.032
x P1<0,1 B [0/1]),
where - A () is the risk of AF at each time-point, [0/1] - is
the binary character of the presence or absence of a-IAB
(0 — presence of a-IAB, 1 — absence of a-IAB) and low
voltage of the P wave in the I lead ECG lead (0 — voltage P,
>0.1 mV; 1 - P, <0.1 mV).

In this model, regression coefficients indicate the
influence of each predictor on the risk function - with an
increase in the value of the predictor by one, if the values
of other variables are unchanged, the risk of an event in-
creases by exp (B) times. Thus, the presented mathematical
model makes it possible to estimate the risk AF in any ob-
servation time interval.

In the analyzed period (median 45 months), cerebral
thromboembolic complications were observed in 12 pa-
tients (including 11 patients with paroxysmal AF, 5 of them
asymptomatic). According to univariate regression analy-
sis of Cox proportional hazards,
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multivariate Cox regression analysis, which confirmed in-
dependent associations of atrial electrical dysfunction with
stroke; two independent predictors of stroke were identi-
fied: abnormal terminal negative phase P wave area in lead
V1-PTFVI1 (HR 1.41;95% CI [1.17-1.72], p <0.001) and
high P wave abnormality scores on the scale MVP (HR
1.85; 95% CI [1.27-2.69], p=0.001). The Cox regression
results are presented in Table 7. According to the regres-
sion model (-2LL=62.5; ¥2=38.4; p <0.001), abnormal
negative phase of the P wave in lead V1 (1PTFV1) and
abnormal atrial activation according to morphological and
voltage-time assessment of P waves on the MVP scale are
associated with an increase in the likelihood of stroke by
58% and 62%, respectively.

DISCUSSION OF FINDINGS

P wave parameters reflect electromechanical and
structural disorders in the atria; therefore, in retrospective
and prospective studies [5—17] correlations of abnormal P
wave parameters with LA dimension and myocardial fibro-
sis were assessed, and relationships between P wave indi-
ces and indicators of atrial strain deformation with rapid
atrial rhythm and AF were studied. Thus, the ARIC study
found a strong association between abnormal terminal part
of the P wave in lead V1 and risk of AF, and associations
of a prolonged P wave with an increased risk of AF and
cognitive impairment were also identified [29].

The P wave on a surface ECG reflects atrial depolar-
ization — the action potential is spreading from the sinoatri-
al node in the right atrium (RA) along the conduction path-
ways and the interatrial Bachmann bundle to the LA. Any
disturbances or modifications of the depolarization front
are reflected on the ECG in the form of prolongation or de-
formation of the P wave. Although the P wave reflects ac-
tivation of both atria, LA depolarization accounts for most
of the amplitude and duration of the P component (terminal
phase) because the LA has greater mass than the RA.

The presented study revealed an interesting fact -
most of the identified independent prognostic ECG mark-
ers are associated with prolongation of the final phase of
the P wave, an increase in the amplitude of the negative
phase of the P wave in lead V1 and a decrease in the ampli-
tude of the P wave <0.1 mV in lead I ECG. It is likely that
these parameters are associated with structural remodeling
of the atria, which includes both the hypertrophy stage and
the dilatation stage. Hypertrophy is usually manifested by
an increase P wave voltage, whereas atrial dilatation is
manifested by a decrease P wave amplitude. Slowing of
atrial activation is characteristic of both hypertrophy and
dilatation of the atria. Thus, different types and stages of
atrial myocardial remodeling can lead to diametrically dif-
ferent changes in amplitude (increase or decrease), while

onificant dict £ strok Table 7.
signriicant precictors ot SWOKe — pocuirs of multivariate cox regression analysis of stroke predictors
were identified: age > 69 years,
a decrease in the P wave ampli- | Stroke predictors B | SE | Wald p HR (95% CI) *
tude in ECG lead I, an increase - Fpppy 0,347 (0,099 12,34 | 0,000 |1,414(1,166-1,716)
of the terminal negative phase of :
the P wave in lead V1, and high MVP score 0,614 10,193 | 10,13 0,001 1,847 (1,266-2,695)

scores on the MVP scale. Identi-
fied risk factors were included in

Note: PTFV, , P wave terminal force in lead V,; MVP, score of the Morphology,
Voltage and P wave duration
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electrical activation of the LA will always be prolonged
regardless of the type and stage of LA remodeling, which
increases the significance and role of the temporal parame-
ters of the P wave and its phase components dependent on
the duration of atrial activation in predicting AF. This hy-
pothesis is confirmed by the high prognostic significance
of the pattern of complete Bachmann bundle block — ad-
vanced IAB according to the results of multivariate Cox
regression analysis in the presented study (HR 5.92; 95%
CI 2.48-14.12). Structural changes in the Bachmann bun-
dle contribute to the formation of the re-entry mechanism
for AF. Our results are consonant with data from two large
multicenter studies that confirmed independent associa-
tions of a prolonged P wave with a high risk of AF: ARIC
(HR 4.07, 95% CI 2.55-6.51) and the Copenhagen ECG
study (P >130 ms; HR 2.06, 95 % CI 1.89-2.23) [29, 30].
In clinical practice it is convenient to use score and
threshold values of parameters to determine the likelihood
of developing adverse complications and stratify patients
at high risk. As an example, the authors A. Jadidi et al.
(2018) found that P wave duration >150 ms determines a
high risk of AF recurrence after the pulmonary vein isola-
tion procedure [31]. In 2019 scientists V. Alexander et al.
[10] were the first to propose the MVP AF risk score, which
included assessment of morphology (M), voltage (V)
and P wave duration (P). The MVP score was developed
from an analysis of 676 patients (mean age 65 years; 68%
male) without previous AF undergoing coronary angiogra-
phy. Points (0, 1 or 2) were awarded based on analysis of
P-wave morphology in the inferior leads ECG (monopha-
sic <120 ms, monophasic >120 ms or biphasic >120 ms), P
voltage in lead I (P >0.20 mV, 0.10-20 mV or P<0.10 mV)
and P wave duration (P<120 ms, 120-140 ms or >140 ms).
In patients with scores of 5-6 (high risk) and 3—4 points
(intermediate risk), the incidence of AF was significantly
higher than in those with scores of 0-2 (low risk) [10]. In
our study the integral assessment of atrial electrical remod-
eling according to the MVP score also demonstrated good
prognostic significance: with an MVP cut-off point of >3
points for the prognosis of AF (as a binary predictor in uni-
variate Cox regression) and for assessing the risk of stroke
(as a discrete predictor in multivariate Cox regression).
Our data are concordant with the results of a 5-year study
by the Malmé Preventive Project (n=983, age 70+5 years,
38% women), in a population-based cohort of elderly peo-
ple the MVP score (threshold 4 points) was determined to
be an independent predictor of AF (adjusted for gender and
age: HR 6.17; CI 95% 1.76-21.64) [32]. However, in the
Malmo study, the authors M.Baturova et al. (2024) did not
find significant associations between increased P duration,
PR interval prolongation, abnormal PTFV1 and high risk
of AF, that indicates on the limited value of these P wave
parameters as universal predictors of AF risk [32], while
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the variant of advanced IAB was the most common type
of IAB in the Swedish cohort and biphasic morphology P
waves (in leads III and aVF) showed good predictive value
in the univariate Cox model (HR 2.59 CI 95% 1.02—-6.58).

Limitations of the study

The presented study has several limitations: 1) the
study is a single-center and retrospective cohort study, de-
spite the prospective nature of the observational registry;
2) cohort and observation period are relatively small; 3) it
cannot be excluded that some patients with asymptomatic
AF could have been missed (in the absence of implantation
and analysis of loop recorders). A large cohort with mul-
ticenter approach, long-term follow-up, and prospective
clinical studies remain relevant to confirm the prognostic
value of noninvasive ECG atrial predictors of abnormal
amplitude-time parameters of the P wave.

CONCLUSION

Thus, because of this study a complex of ECG mark-
ers of atrial electrical dysfunction was identified, such as
a-IAB, PTFV1, MVP score and low P wave voltage, which
makes it possible to identify patients at high risk of AF and
ischemic stroke.

Data from multivariate Cox proportional hazards re-
gression analysis confirmed the independent association of
advanced TAB with risk of AF (HR 5.92; 95% CI [2.48—
14.12], p <0.001), which means an almost 6-fold increase
in the risk of AF with moment of appearance of a new-onset
advanced IAB and this corresponds to 85.5% probability
of early onset of AF. Based on the data obtained, advanced
IAB should be considered as an independent predictor for
risk stratification of AF and this predictor should be used in
patients with increased thromboembolic risk for a dynamic
and more detailed examination to search and identify atrial
tachyarrhythmia (Fig. 4).

Analysis of cerebral thromboembolic complications
in the cohort showed information value for two predic-
tors: an abnormal increase of the terminal negative phase P
wave in lead V1 — PTFV1 (HR 1.41; 95% CI [1.17-1.72],
p <0.001) and P wave changes on the scale MVP (HR 1.85;
95% CI [1.27-2.69], p=0.001), corresponding to 58.5%
and 65% likelihood chance of earlier stroke in those with
atrial electrical dysfunction.

The data obtained indicate the importance of taking
into account atrial ECG patterns in clinical practice and
dictate necessity to identify patients with abnormal P wave
parameters and atrial risk predictors of AF, which is a
priority strategy for dynamic monitoring of patients with
cardiovascular pathology who have population and comor-
bid risk factors (obesity, diabetes mellitus, smoking, sleep
apnea, obstructive pulmonary disease, etc.) for timely de-
cision-making on the preventive prescription of anticoagu-
lant therapy and choice of treatment tactics.
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PROGNOSTIC VALUE OF DELAYED GADOLINIUM ENHANCEMENT ON CARDIAC MAGNETIC RES-
ONANCE IMAGING IN PATIENTS WITH ISCHEMIC CARDIOMYOPATHY AND AN IMPLANTED CAR-
DIOVERTER-DEFIBRILLATOR
V.V.Bazylev, R.Yu.Ushakov, S.S.Durmanov, V.A.Palkova, V.A.Karnakhin

FSBI «National Centre of Cardiovascular Surgery» of MH RF, Russia, Penza, 6 Stasova str.

Aim. To examine the impact of late gadolinium enhancement (LGE) in the left ventricular myocardium on magnetic
resonance imaging (MRI) on overall mortality and the phases of arrhythmic events in patients with ischemic cardiomy-
opathy and implantable cardioverter defibrillator (ICD).

Methods. This was a single-center retrospective study. A total of 382 medical records of patients from the period be-
tween 2019 and 2022, who underwent ICD implantation as part of primary prevention of sudden cardiac death at National
Centre of Cardiovascular Surgery, were analyzed. Seventy-four patients were selected for the study. Observation was
conducted through in-person examinations and remote monitoring. Endpoints evaluated included overall mortality and
arrhythmic events. The cause of death was determined based on the “Promed” medical database. Patients who reached a
specific endpoint constituted the case group, while those who did not reach any endpoint formed the control group.

Results. During the observation period, arrhythmic events were registered in 26 patients (35.1%), with a total of
27.1+13.2 events. Twenty-one patients (28.4%) deceased. In univariate regression analysis, the presence of LGE, the
extent of LGE (%), and the number of segments with LGE served as predictors of ICD activation and overall mortality.
Two multivariate logistic regression models were constructed. ROC curves were used to determine the quality of the re-
gression model, with an area under the curve of 0.807 for ICD activation and 0.789 for mortality. The highest sensitivity
and specificity of the method were observed with a LGE value equal to or greater than 14% for ICD activation (sensitivity
81%, specificity 75%) and 26% for overall mortality (sensitivity 89%, specificity 64%).

Conclusion. Substantiated ICD activations (shock/antitachycardia pacing) were observed in 35.1% of cases, and the
overall mortality rate was 28.4%. The association between ICD activation and the extent of LGE occurred when LGE was
>14%. The association between overall mortality and the extent of LGE occurred when LGE was >26%.

Key words: ischemic cardiomyopathy; implantable cardioverter-defibrillator; cardiac magnetic resonance therapy;
late gadolinium enhancement; antitachycardia pacing; mortality
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Despite the strategy of early revascularization and a
large choice of modern drugs for the treatment of chronic
heart failure (CHF), about 5% of patients after myocar-
dial infarction (MI) have a left ventricular (LV) ejection
fraction (EF) of less than 35%. It is this category of pa-
tients who have the highest risk of sudden cardiac death
(SCD). Implantable cardioverter-defibrillator (ICD) has
been shown to be effective in the primary prevention of
CHD in a number of large randomized trials. The reduc-
tion of absolute risk of death in this group of patients ac-
cording to different data ranged from 23-31% [1-3].

The problem of selecting patients who will benefit
most from ICD implantation has not been addressed, as
only one-third of patients with ICDs experience actuations
within 3 years of implantation [4]. It remains unclear how

© Autors 2024

to identify patients who meet the current clinical indica-
tions for ICD therapy but are not actually at high risk for
life-threatening arrhythmias.

In the context of this problem, cardiac magnetic
resonance imaging (MRI) with gadolinium-containing
contrast agent enhancement and assessment of delayed
myocardial contrast (late gadolinium enhancement -
LGE) is currently under active investigation. The ability
of the gadolinium-based contrast agent to accumulate in
fibrotic tissue, allows visualization of a potential sub-
strate for life-threatening arrhythmias [5, 6]. Current
clinical guidelines recommend the use of this method
as an additional factor for decision-making in favor of
ICD implantation in patients with hypertrophic (class
of recommendations 1; level of evidence B) and dilated
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cardiomyopathies (class of recommendations 2A; level
of evidence B) [7]. It has also been reported that the
presence of LGE areas of patients with ischemic cardio-
myopathy (ICMP), has been associated with mortality
and more arrhythmic events [8]. However, a number of
fibrotic tissue characteristics in ICMP patients with re-
duced EF have been insufficiently studied, in particular,
scar tissue volume (LGE%), localization, transmurality,
and extent of scar tissue (number of involved LV seg-
ments).

Aim of the study: to investigate the effect of MRI
indicators of LGE on overall mortality and the incidence
of arrhythmic events in patients with ischemic cardiomyo-
pathy with a LVEF of 35% or less and an implanted cardio-
verter-defibrillator.

METHODS

The design of the present study was of a case-control
nature and appropriate local ethical committee approval
was obtained for its conduct. We analyzed the medical his-
tories of patients who had an ICD implanted between 2019
and 2022. A total of 382 case histories were analyzed, from
which 74 individuals were selected.

Inclusion criteria:
 device implantation for primary prevention of SCD;

* patient with primary implantation of a 1,2,3-chamber ICD;
* ICMP (reduced LVEF of 35% or less in patients who
have suffered a MI or have a coronary lesion without MI,
undergone aortocoronary bypass / percutaneous coronary
intervention);

» cardiac MRI with gadolinium less than 3 months before
implantation;

* the possibility of obtaining data from the implanted de-
vice (regular face-to-face examinations or functioning re-
mote monitoring).

Exclusion criteria:
 patients with non-ischemic cardiomyopathy (NICMP);
» secondary prevention of SCD;

* lack of surveillance results and remote monitoring not
functioning;

+ cardiac MRI more than 3 months prior to implantation;
 cardiac MRI without contrast enhancement.

The clinical and demographic characteristics of the
patients are presented in Table 1, MRI characteristics in
Table 2. Patients underwent cardiac MRI with contrast on
a Siemens Magnetom Avapto MR tomograph, 1.5 Tesla.
LV systolic function was assessed using short-axis motion
pictures on breath-hold (in the exhalation phase) retrospec-
tively synchronized with ECG. The cut thickness was 8
mm. Cine-MRI was performed in standard projections (2-
and 4-chamber long-axis and short-axis LV) with assess-
ment of LVEF, LV end-diastolic volume, LV end-systolic
volume, LV myocardial mass, and local contractility im-
pairment by 17-segment LV model. TR 57 ms. TE 1.21 ms.
Field of view 376 mm. A unimolar gadolinium-containing
contrast agent was injected at a rate of 0.2 mL/kg and the
study was performed 2 minutes after contrast injection
(early contrast injection) and between 10 and 20 minutes
(delayed contrast injection). Contrast agent accumulation
(CA) was assessed on an inversion-recovery sequence per-
formed on a short axis spanning the entire LV, slice thick-
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ness 8 mm. The inversion time range is 380 to 410 ms. The
presence of areas of contrast agent accumulation was also
confirmed in 2- and 4-chamber projections along the long
axis of the ventricles. Localization and quantification of ar-
eas of delayed contrast agent accumulation were assessed.
Quantification was performed using Medis QMASS MR
7.6 software. A series of LV images along the short axis
(inversion-recovery psir single-shot sequence) was used,
the mass of contrasted arecas was determined by FWHM
(Full Width Half Maximum) method, in % of myocardial
mass of the whole LV (Fig. 1).

Scar tissue volume was estimated as a percentage
of total LV mass. The extent of scar tissue was estimat-
ed by the number of affected segments ¢ LGE used the
17-segment model defined by the American Heart Asso-
ciation. In this model, the LV myocardium was divided
into five larger segments: anterior (1, 7), lateral (5, 6,
11, 12), inferior (4, 10), septal (2, 3, 8, 9), and apical
(13-17) for data analysis (Fig. 2) [9]. Depending on
the localization of scar tissue, the following were dis-
tinguished: anterior, lateral, septal, apical, and inferior.
The pattern of LGE was defined as subendocardial in the
case of lesions less than 75% of LV wall thickness and
transmural in the case of 75% more.

Table 1.
Clinical and demographic characteristics of patients
n=74)

Indicator Result
Age, (years) 59.3+7.0
Men, n (%) 71 (95.9)
Body mass index, (kg/m?) 29.4+4 .4
CHF of III-IV functional class, n (%) 40 (54.1)
Atrial fibrillation, n (%) 28 (37.8)
Hypertension, n (%) 72 (97.3)
Diabetes mellitus, n (%) 11 (14.9)
Note hereafter: CHF, chronic heart failure.
Table 2.
Magnetic resonance imaging characterization
of patients (n=74)
Indicator Result
LGE positive, n (%) 63 (85.1%)
LGE degree, % 22.8 +11.7
LVEF, % 27.0+6.3
LV volume index, ml/m? 142.1+£33.6
Number of segments with LGE, n 7.8+4.0
Transmural pattern, n (%) 47 (63.5%)
Subendocardial pattern, n (%) 27 (36.5%)
LGE apical segment, n (%) 52 (70.3%)
LGE lower segment, n (%) 33 (44.6%)
LGE anterior segment, n (%) 47 (63.5%)
LGE lateral segment, n (%) 38 (51.4%)
LGE apical segment, n (%) 52 (70.3%)
Note hereinafter: LGE, late gadolinium accumulation;

LVEF, left ventricular ejection fraction.
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Patients were implanted with Protecta VR, Protecta
DR, Protecta CRT-D, and Evera VR DF-1 cardioverter-de-
fibrillators from Medtronic (USA); Lumax 540 VR-T and
Iforia HF-T DF-1 from Biotronik (Germany). At discharge,
all patients were programmed with single-zone therapy:
ventricular fibrillation (VF) 200 beats/min, detection count
30/40 or 24/30, 1 antitachycardia stimulation (ATS) during
charge set, shock therapy with 6 charges of 40 J or 35 J
depending on the device manufacturer’s company; further
parameters were adjusted at the discretion of the treating
physician. Patients were followed up by face-to-face exam-
inations in the outpatient clinic of the Center or one of the
satellite clinics 3 months after implantation, then once ev-
ery 6-12 months throughout the entire period of follow-up
[10]. As well as using one of the remote monitoring net-
works Home Monitoring (Biotronik, Germany) or CareLink
(Medtronic, USA) [11].

All patients received optimal drug therapy for the
main and concomitant diseases, according to modern clin-
ical recommendations. The primary endpoint was taken
to be the occurrence of sustained ventricular tachycardia/
VF, controlled by ATS or shock application (justified ICD
triggers). The secondary endpoint is death from any cause.
Information about the patient’s death was clarified through
telephone contact with relatives or from the PROMED
electronic medical record. Upon reaching the primary
and secondary endpoints, patients were divided into two
groups and compared with each other.

Statistical analysis

All patients’ clinical data were extracted from elec-
tronic medical records (Medialog 7.10 BO119). Statisti-
cal processing of the material was performed using SPSS
software package version 22 (SPSS, Chicago, IL, USA).
Quantitative measures were described and compared on a
distributional basis. The test for normality of distribution
was assessed using the Kolmogorov-Smirnov criterion.
When normality of distribution was confirmed, data were
described using arithmetic mean (M) and standard devi-

Fig. 1. Example of slices in short-axis (a), two-chamber
(b) and four-chamber (c) projections of the left ventricle,
psir single-shot program, delayed accumulation of
contrast agent by scar tissue, with subsequent image
processing using Medis QMASS MR 7.6 software. Scar
tissue is highlighted.
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ation (SD) comparison was performed using Student’s
t-test. If the distribution was not normal, the median
(Me), lower and upper quartiles (Q1-Q3) were indicat-
ed, and the values were compared using the Mann-Whit-
ney test. Comparisons of indicators measured in nominal
scale were made using Pearson’s y* criterion. Multivariate
analysis in a binary logistic regression module was used
to assess the effect of LGE percentage on overall mortal-
ity and the chance of triggering an ICD. The regression
analysis considered parameters whose predictive role in
the occurrence of endpoints was proven by single factor
analysis at a significance level of p<0.05. The one-step
method of including variables in the equation was used
to build the model. The dependent variable in one of the
models was ICD activation, in the other total mortality.
Data are presented by the achieved level of significance
(p) and 95% confidence interval (95%CI). The critical
level of significance was taken as <0.05.

RESULTS

Justified ICD treatment

The follow-up period for the patients was 27.1+13.2
months. During the follow-up period, justified ICD ac-
tivations (shock/ATS) were recorded in 26 patients
(35.1%). Of these, 15 patients had triggers due to parox-
ysms of ventricular tachycardia, and 11 patients had VF.
Unreasonable triggers, as well as cases where episode
endograms were unavailable, were not included. In the
ICD triggered group, there was a higher percentage of
LV scar tissue (30% [27;34] and 21%[10;27], respective-
ly, p=0.001) and a greater extent of scar tissue expressed
by the number of affected LV segments (p=0.003). Atrial
fibrillation was more common in the group of justified
ICD activations (53.8% and 29.2% respectively y*=4.367,
p=0.037). The diagnostic significance of LGE percentage
in predicting reasonable ICD activation was evaluated us-
ing the ROC-curve method. The area under the curve was
0.809+0.051 (95% confidence interval (CI) 0.7-0.9), and
an optimal separating value of 14% was chosen (sensitiv-
ity 81% and specificity 75%). The chance of a reasonable
trigger was increased by 11% for LGE greater than 14%
(odds ratio (OR) 1.111 CI 95% 1.023-1.205).

Single-factor regression analysis revealed 4 pa-
rameters with the highest predictor potential: percent-

Anterior segment (1, 7)
Lateral segment (5, 6, 11, 12)
Inferior segment (4,10)
Septal segment (2, 3, 8, 9)
Apical segment (13-17)

Fig. 2. Left ventricular segmentation: the 17-segment
model of the left ventricle as defined by the American
Heart Association is divided into five large segments.
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age of LGE, atrial fibrillation, number of segments with
LGE and LGE>14% (Table 3). To avoid possible mul-
ticollinearity, only LGE>14% was used in the multivar-
iate analysis. The data obtained were used to construct
a multivariate logistic regression model to predict ICD
triggering. The model constructed is statistically signif-
icant (¥*=23.331; p=0.001). Nijelkerk’s coefficient of
determination was 0.378 and Hosmer-Lemeshow’s coef-
ficient of determination was 0.331. A ROC curve is plot-
ted to determine the quality of the resulting model. Area
under the ROC curve 0.802+0.44 (CI 95% 0.715-0.890)
sensitivity 97.6%, specificity 78.3%. The Kaplan-Meier
method was used to assess the pattern of ICD triggering
in LGE>14% and LGE<14% groups (Fig. 3).

Total mortality

During the follow-up period, 21 patients (28.4%)
died; the mortality pattern is presented in Fig. 4. In the
group of deceased patients, more severe functional class
of CHF was more frequent. Also deceased patients had a
higher percentage of LV myocardial fibrosis compared to
survivors (31% [22;36] and 19% [10;28] p=0.001), a high-
er number of LV myocardial segments with fibrotic tissue
(9 [5;11] and 7 [3;9] p=0.029). The diagnostic significance
of LGE percentage in predicting reasonable ICD activation
was evaluated using the ROC-curve method. The area un-
der the curve was 0.769+0.051 (95% CI 0.67-0.89), and an
optimal separating value of 26% was chosen (sensitivity
81% and specificity 75%). The odds of a valid ICD was
increased 4-fold for LGE greater than 26% (OR 4.474 CI
95% 1.401-13.205). Single-factor regression analysis re-
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vealed 4 parameters with the highest predictor potential:
percentage of LGE, CHF 3-4 f.cl., number of segments
with LGE, LGE>26% (Table 3). Only LGE>14% was
used in the multivariate analysis. The data obtained were
used to construct a multivariate logistic regression mod-
el to predict total mortality. The analysis of predictors is
presented in Table 4. The model constructed is statistically
significant (y>=23.438; p=0.001). Nijelkerk’s coefficient of
determination is 0.39 and Hosmer-Lemeshow’s is - 0.15.
A ROC curve is plotted to determine the quality of the
resulting model. Area under the ROC curve 0.822+0.53
(CI95% 0.717-0.929) sensitivity 95%, specificity 77.4%.
The Kaplan-Meier method was used to estimate survival in
LGE>26% and LGE <26% groups (Figure 5).

DISCUSSION OF FINDINGS

This retrospective study aims to investigate the MRI
characteristics of the scar in patients with ICMP and im-
planted ICD to see if this technique can improve risk strati-
fication of life-threatening arrhythmias. Among the techni-
cally available MRI indicators of the scar, we selected the
main ones based on the literature data: the percentage of
LGE, scar localization, the pattern of contrast agent accu-
mulation, and the extent expressed in the number of affect-
ed LV segments. It is known that fibrosis percentages can
vary depending on the method used. In addition to visual
assessment for analysis, there are several automatic thresh-
old-based quantification methods [12]. These methods are
based on differences in signal intensity between fibrotic
and normal myocardium. In one method, the degree of

Table 3.
Predictors of adverse outcomes, single-factor regression analysis
ICD electrotherapy Total mortality

Indicator P OR CI 95%. P OR CI 95%.
Age 0.911 1.004 | 0.937-1.075 | 0.519 1.026 | 0.951-1.101
Sex 0.196 0.999 | 0.887-1.112 | 0.247 0.322 | 0.611-1.112
Body mass index 0.152 1.086 | 0.970-1.216 [ 0.982 0.999 | 0.890-1.122
Diabetes mellitus 0.560 0.657 | 0.157-2.705 | 0.423 0.515 0.101-2.61
Hypertension 0.661 0.532 | 0.030-8.870 [ 0.498 0.385 0.25-6.445
CHEF of HI-IV functional class 0.649 1.255 | 0.479-3.284 | 0.016 3.867 | 1.236-12.097
LVEF 0.242 1.047 | 0.970-1.130 | 0.451 1.032 0.962-1.17
End diastolic volume index 0.397 1.006 0.992-1021 0.944 1.001 0.986-1.016
LGE >14% (>26%)* 0.009 1.963 1.575-14.17 | 0.024 1.421 1.252-11.4
Number of segments with LGE 0.002 1.272 1.074-1.507 | 0.029 1.183 1.010-1.385
LGE quantitatively (%) 0.001 1.130 1.049-1.217 | 0.001 1.162 1.062-1.217
LGE on the front wall 0.459 1.174 | 0.535-4.064 | 0.727 1.212 | 0.418-3.512
LGE on the septum 0.159 2.303 | 0.736-7.206 [ 0.490 1.223 | 0.341-1.534
LGE on the side wall 0.865 0.920 | 0.354-2.390 [ 0.364 1.475 | 0.665-2.314
LGE on top 0.150 2.322 | 0.144-12.22 [ 0.490 0.621 0.244-1.721
LGE on the bottom wall 0.245 1.781 0.679-4.669 | 0.403 1.550 | 0.561-4.288
Transmural pattern 0.214 1.939 | 0.686-5.482 | 0.051 3.275 ] 0.965-11.005
Subendocardial pattern 0.467 1.495 | 0.512-4.312 | 0.418 0.596 | 0.172-2.065
Atrial fibrillation 0.037 2.833 1.052-7.632 | 0.621 0.762 | 0.264-2.202

Notes: CI, confidence interval; OR, odds ratio; *, for ICD electrotherapy and overall mortality, respectively.
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hyperenhancement is determined using various SI thresh-
olds such as 2, 4, or 6 standard deviations (SD) above re-
mote normal myocardium. Another quantification method,
known as FWHM, involves a threshold value equal to half
of the maximum signal within the scar. Currently, there is
no gold standard for quantification of LGE in the myocar-
dium. The preference of the quantification method differs
depending on the myocardial disease: the FWHM is often
used for ICMP, and the SD threshold method is often used
for NICMP [13-16]. In this paper, we used the FWHM
method to quantify the LGE. According to the literature,
this technique is the most reproducible for any etiology of
myocardial lesions and allows using a smaller volume of
the necessary sample compared to others [17].

In a systematic review of 19 studies, including 5
studies with ICM, 8 with NICMP, and 6 with a mixed
ICMP/ NICMP group, the authors concluded that there was
a direct «degree-effect» relationship between the number
of LGE and arrhythmic events, regardless of the etiology
of ICMP. The odds ratio for ICMP is 5.05 (2.73-9.36), for
the general population 5.62 (4.20-7.51) [18]. In the present
work, we obtained comparable results, namely the pres-
ence of LGE as well as the percentage of LGE correlat-
ed with ICD triggering. We obtained a cutoff value of the
percentage of LGE of 14%, which is confirmed by both
multivariate logistic regression data and the Kaplan-Meier
method. In general, the results of the present work comple-
ment the data of the world literature; however, in a num-
ber of similar works, the authors obtained excellent values
of the percentage of LGE. For example, for patients with
non-ischemic cardiomyopathy, threshold values of LGE
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with prognostic value, according to literature data, range
from 1.5% [19], 8% [20] to 13% [21].

Two studies with a similar design from the above me-
ta-analysis that present values for the percentage of LGE
in patients with ischemic etiology of CMP should be dis-
cussed in more detail. In one study, the authors stated a
critical value of 5% for LV LGE in the ICMP group with
respect to triggered ICDs with an OR: 6.3 (95% CI: 1.4
to 28.0) [22]. In the work of F.Demirel et al. patients with
LGE>11% were more often subjected to ICD activations
[23]. These differences, as mentioned above, are probably
due to the difference in the methods of LGE quantifica-
tion in the first paper a visual assessment of the scar was
performed, in the second the method of signal intensity
thresholding.

Currently, there is limited literature on the effect of
LGE pattern on arrhythmia risk in patients with ICMP. In
patients with NICMP, subepicardial patterns have been re-
ported to be associated with SCD and intramural pattern
with overall mortality [24]. In the study of B.P.Halliday
et al., intramural localization of LGE was associated with
a 9-fold increase in the risk of SCD in patients with dilat-
ed cardiomyopathy and LVEF >40% [19]. In contrast to
the above-mentioned studies, the present group was repre-
sented only by ICMP patients; therefore, 2 classic patterns
of contrast agent accumulation were observed, transmural
and subendocardial, in a ratio of 63.5% to 36.5%. No pat-

Table 4.
Predictors of adverse outcomes, multivariate regression
analysis
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Fig. 3. Kaplan-Meier curve showing the relationship
between ICD triggering and LGE levels.
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Fig. 4. Patient mortality patterns.

Indicator | P | OR | CI 95%.
Defibrillator triggers
— LGE >14% 0.012 | 1.111 | 1.023-1349
| PR ormmeidR Number of segments* 0.363 [ 1.118 | 0.879-1.422
P Atrial fibrillation 0.031]3.563 | 1.125-11.289
[1.00-censored Total mortality
CHF H1I-1V FC 0.049 [ 3.485] 1.067-12.559
LGE >26% 0.008 | 1.198 | 1.045-1.566
Number of segments* 0,9701 0,995 | 0,762-1,299

Note: *, with LGE; FC, functional class
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Fig. 5. Kaplan-Meier curve showing the relationship
between total mortality and LGE rates.
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tern demonstrated an effect on mortality and ICD therapy.
Probably, the transmural nature of LV wall damage itself
does not increase the risk of life-threatening arrhythmias
in comparison with subendocardial damage, but the fact
of scar tissue presence as a substrate for re-entry is of im-
portance. The obtained data confirm the result of the study
by A. Barison et al. who also found no significant associa-
tion between LGE pattern and the risk of ICD shock or the
combination of ICD shock and cardiac death [21].

LGE localization in the present observation group
was not associated with either appropriate ICD therapy
or mortality. However, a number of authors have stated
that localization of LV fibrotic tissue may be of great im-
portance in predicting rthythmic events in both the ICMP
and NICMP groups. In a study by A. Barison et al., the
septal LGE was a single-factor predictor of VA, the lat-
eral wall LGE was a single-factor predictor of mortality,
and the inferior wall LGE was a single-factor predictor
of both adverse outcomes of patients with NICMP [21].
In another study in ICMP patients, the presence of LGE
in the interventricular septum was the strongest predic-
tor of VA and major cardiac events (MACE), the authors
attributed this to involvement of the conduction system.
The localization of LGE on the anterior wall was the most
significant predictor of ventricular arrhythmias [16]. The
differences may be explained by the fact that the first
study examined NICMP patients with fundamentally dif-
ferent mechanisms of scar tissue formation, and the sec-
ond study had differences with respect to end points, such
that the present study evaluated reasonable actuations and
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overall mortality, whereas the colleagues’ study recorded
both sustained and unstable ventricular tachycardia and a
list of major cardiac events.

From the results of this study, we can conclude that
patients with EF less than 35% and LGE greater than 14%
may potentially have a higher chance of life-threatening
arrhythmias. Further study may allow for individualization
of approaches to primary prevention of SCD, which is par-
ticularly important in the context of the limited availability
of these devices. We also see that patients with LV fibrosis
volume exceeding 26% have worse prognosis in the re-
mote period despite ICD implantation.

Limitations of the study

The limitations of the study include its retrospective
nature and small sample size. The technique of LGE de-
termination allows to verify only local fibrosis, while dif-
fusely fibrosed myocardium is problematic to verify, which
may explain the absence of fibrosis in 15% of our patients.
This can be avoided by using more advanced scanning and
post-processing programs such as T1-T2 mapping, extra-
cellular space volume (ECV) determination. Also, peri-in-
farct (or «gray») areas were not evaluated in the present
study, nor were the entropy values of scar tissue assessed.

CONCLUSION

In the present study, reasonable ICD triggers (shock/
ATS) were recorded in 35.1%, with an overall mortality of
28.4%. The association between ICD triggering and degree
of LGE occurred at LGE >14%. The association between to-
tal mortality and the degree of LGE occurred at LGE >26%.
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LASER CATHETER ABLATION OF ATRIAL ZONES WITH GANGLIONATED PLEXI:
IMPACT ON ATRIAL FIBRILLATION INDUCIBILITY AND THE RISK OF ESOPHAGEAL DAMAGE
IN EXPERIMENTAL SETTINGS
A.D.Vakhrushev, E.I.Condori Leandro, L.E.Korobchenko, L.B.Mitrofanova, D.S.Lebedev, E.N.Mikhailov
FSBI «Almazov NMRC» of MH RF; Russia, Saint Petersburg, 2 Akkuratova str.

Aim.To study the potential applicability of transcatheter laser ablation for the destruction of atrial ganglionated
plexi (GP) zones and the safety of this technique in relation to inadvertent esophageal damage.

Methods. This was a two-stage investigation: (1) ex vivo experiments: the risk of esophageal damage during abla-
tion on the dorsal (posterior) left atrial (LA) wall was assessed; three swine organ complexes were used, which included
the heart, lungs and esophagus; (2) in vivo experiments assessing the effects of laser catheter ablation of GP zones on the
inducibility of atrial fibrillation (AF) and changes in atrial effective refractory period - included 13 landrace pigs (average
weight 38.8+1.2 kg).

Ex vivo: laser catheter ablations were performed from the endocardial surface of the LA towards the esophagus with
a power of 15 watts of varying duration; ablation was performed under thermal scanning of the LA and esophagus; then
a macroscopic examination of the myocardial and esophageal walls was performed.

In vivo: before and after catheter laser ablation (15 W) of the GP zones in the right atrium and atrial septum, atrial ERP
was assessed with programmed stimulation, and AF induction with high-frequency (33 Hz, 2 min) stimulation was eval-
uated. At the end of the experiment, the animals were euthanized, and the heart and lungs were collected in a single unit.

Results. Ex vivo experiments: in two cases, damage to the endocardium of the LA was detected at an exposure time
of 30 s. Damage to the esophagus was observed with a longer exposure time (> 30 seconds) with a 11.3-15.4°C increase
in temperature. In the in vivo experiments, 78 laser applications (6+1 in one swine) were delivered to the posterior wall
of the right atrium and atrial septum.

Atrial effective refractory period was not altered after ablation (183+20 ms vs 186+18 ms, P=0.99). At the baseline,
AF was induced in 12 out of 13 animals (92%). After ablation, AF was induced in 7 animals (54%) (P=0.03). There was
a trend toward a decrease in the duration of AF after laser ablation of GP zones (18 [5; 141] vs. 2 [0; 14] s after ablation,
P=0.06). Transmural damage was observed in 46% of the hearts. No damage to extra-cardiac structures was detected.

Conclusion. Ex vivo, laser ablation on the dorsal (posterior) wall of the LA with a power of 15 W and duration <30 s
does not lead to visible damage to the esophagus. Laser ablation of atrial GP zones is feasible and reduces the inducibility
of AF. No change in atrial effective refractory period is detected following GP zones ablation, when performed from the
right atrium.
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Disbalance of the autonomic nervous system contrib-
utes significantly to the pathogenesis of cardiovascular dis-
ease. In hypertension, ischemic heart disease, and chronic
heart failure, pathophysiological mechanisms involve the
excessive activation of the sympathetic nervous system
alongside a reduction in parasympathetic activity [1]. Al-
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terations in parasympathetic nerve activity significantly
contribute to the development and maintenance of cardiac
arrhythmias, including atrial fibrillation, sinus node dys-
function, and atrioventricular (AV) junction dysfunction [2].

Ganglionic plexuses (GP), primarily situated on
the epicardial surface within the fat pads of the left and
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right atria, play a crucial role in the pathophysiology of
atrial fibrillation (AF). The destruction of these plexuses
has been proposed as a potential method to prevent the
recurrence of this arrhythmia [3]. In 2011, L. Calo et al.
conducted a clinical study on patients with “vagal” parox-
ysmal AF, performing ablation of right atrial GP without
pulmonary vein isolation. The study demonstrated efficacy
in 70% of the patients [4].

Increased parasympathetic tone, which depresses
sinus node automaticity and AV conduction, can be coun-
teracted at the organ level by destroying GP and nerves
[5]. Attempts at targeted correction of parasympathetic
influences using catheter-based radiofrequency interven-
tions are known as cardiac neuroablation [6]. Currently,
cardiac neuroablation lacks formal indications for use.
However, its potential role in preventing recurrent atrial
fibrillation, correcting sinus node dysfunction, treating
AV block, and managing vasovagal syncope is being in-
tensively studied [5, 7].

The current approach to transcatheter cardiac
neuroablation involves targeting nerves and atrial gan-
glia in both the right atrium (in accumulation sites -
posterior septal region of the right atrium, fat pad in
the area between the atria) and the left atrium (LA)

Fig. 1. Schematic representation of the location of the
ganglionic plexuses (GPs) of the heart in pigs [11],
where LA, left atrium; RA, right atrium; yellow, left
atrial GP; purple, posterior GP; red, ventral right atrial
GP; green, right atrial GP.

Fig. 2. Example of high-frequency stimulation (B 1-2) and induction of atrial
fibrillation, where standard surface ECG leads are shown in green and endograms
firom a ten-pole diagnostic electrode placed in the proximal part of the coronary
sinus are shown in white.

45

(near the mouth of the pulmonary veins and in the in-
teratrial sulcus) [3].

In addition to the commonly used radiofrequency
ablation, other methods of myocardial and nerve element
destruction, such as ultrasound, chemical ablation, and
electroporation, are currently under investigation. Laser
exposure is also a promising method of thermal ablation.
The main advantages of laser energy include its ability to
focus energy precisely, generate the highest temperature at
a depth beyond the application surface, and effectively tar-
get deeper structures. This approach minimizes collateral
damage to the endocardium or vascular intima [8, 9].

The aim of this experimental work was to investigate
the feasibility of using laser catheter exposure for cardiac
neuroablation and to evaluate the safety of laser ablation
on the dorsal (posterior) wall of the LA, particularly con-
cerning the risk of esophageal injury.

Esophageal thermal injury is the most threatening
complication of ablations in the LA due to the risk of atri-
al-esophageal fistula formation, with a mortality rate of
85% [10]. Therefore, one of the objectives of the study was
to determine the potential risk of damage to the esophageal
wall during laser applications in the atria near its course. In
pigs, the esophagus is in close proximity to the dorsal wall
of the LA, as in humans. However, in vivo ablations in the
LA are significantly hampered due to anatomical features.
Performing an ex vivo study allows for standardized as-
sessment of thermal damage, as well as application in the
atrium directly opposite the ventral esophageal wall.

METHODS

Ex vivo laser myocardial ablation experiment

The ex vivo experiment entailed simulating tran-
scatheter ablation in the LA on the dorsal wall (equivalent
to the posterior wall in humans) with an evaluation of the
potential risk of esophageal injury.

Three pig organ complexes, comprising the heart,
lung, and esophagus, sourced from an agricultural facili-
ty, were utilized to examine the temperature effects of la-
ser applications on the endocardial side of the left atrium
myocardium and to assess potential collateral damage to
the esophagus during laser ablation on the dorsal wall of
the left atrium. The organocom-
plexes were placed in a con-
tainer for the experimental pro-
cedure. For the experiment, a
laser energy source (wavelength
1064nm; Medilas D, Dornier
Medtech, Wessling, Germany)
and a prototype guided laser
irrigated catheter (SMTS, Mos-
cow, Russia) with a diameter of
8.5 Fr were utilized. The inferi-
or and superior vena cava were
secured on the bench, and a ver-
tical incision was made through
the anterior wall of the left atri-
um for direct visualization of
the dorsal wall. The esophagus
was positioned behind the dor-
sal wall of the LA in its typical
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anatomical location. A longitudinal incision was made esophageal mucosa. To measure the temperature, a Flir
along the dorsal wall of the esophagus, extending from  E6 thermal imaging camera (Flir, Sweden) was mounted
the upper third to the lower third, to facilitate observation  at 30 cm. The ablation protocol included 15 W exposure,
and temperature measurement at the surface of the ventral  irrigation at a rate of 40 ml/min, and applications of 15,

372°C

195°C

> | >

Fig. 3. Thermographic registration of temperature changes in a pig heart
preparation during laser energy application using a thermal imaging

camera, where the maximum temperature at the contact point is 37.2 °C (a -
thermographic image of laser catheter contact with a pig heart preparation, b -
application of laser action on the posterior wall of the left atrium).

Fig. 4. Restoration of sinus rhythm after induction of atrial fibrillation in
pig #1 using high-frequency electrocardiostimulation after laser cardiac
neuroablation, where A 1-2 and A 3-4 are endogram recordings from the
diagnostic electrode placed in the coronary sinus; abl 1-2 are endogram
recordings from the ablation electrode.

Fig. 5. Attempt to restore sinus rhythm using electrical cardioversion in a
sustained paroxysm of atrial fibrillation caused by high-frequency electrical
cardiac pacing, where A 1-2, A 3-4 are endogram recordings from the ablation
electrode, B 1-2 and B 3-4 are endogram recordings from the diagnostic electrode
placed in the coronary sinus.

30, 45, 60, and 75 seconds. The
ablation parameters were se-
lected based on previous studies
in the experiment [12, 13]. At
the beginning and end of each
application, thermal scanning
of the LA, inner and outer parts
of the esophagus was performed
using a thermal imaging cam-
era, and macroscopic assess-
ment of atrial myocardial dam-
age, transmural damage, and
esophageal damage assessment
were performed.

In vivo laser ablation of

pigs myocardium

Under previous experi-
mental conditions, transseptal
puncture and manipulation of
the left atrium in pigs have been
demonstrated to be significantly
restricted and associated with a
high risk of complications. This
limitation arises due to the small
distance between the interatrial
septum and the posterior (dor-
sal) wall of the left atrium [14].
In our study, during catheter ab-
lation of GP areas in vivo, we
were constrained to performing
exposures solely in the right atri-
um, targeting anatomical regions
with a concentration of gangli-
onic plexuses. A schematic rep-
resentation of the location of the
areas of highest atrial GP con-
centration in pigs is presented in
Fig. 1 [11].

Experimental operations
were performed on 13 pigs of
the Landrace line (mean ani-
mal weight was 38.8+1.2 kg).
The experimental study was ap-
proved by the Committee for the
control of the maintenance and
use of laboratory animals of the
FSBI «Almazov NMRC» of the
Ministry of Health of Russia.
The procedures were acute, that
is, the animals were withdrawn
from the experiment at the end
of surgery. All procedures were
performed in an experimental
operating room equipped with
a mobile fluoroscopic unit (BV
Endura, Philips, the Nether-
lands) and the Biotok Unity
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non-fluoroscopic navigation system (Biotok, Tomsk, Rus-
sia). Sedation was performed by intramuscular injection of
1.5 ml of Zoletil 100 solution (Virbac, France), followed
by peripheral venous access to the subcutaneous auricu-
lar vein. Then tracheal intubation was performed and in-
vasive ventilation was performed (WATO EX-35 device,
Mindray, China) with the following parameters: FiO, -
0.3, respiratory volume - 10 ml/kg, positive end-expi-
ratory pressure - 6 cm of water column. Anesthesia was
maintained using 1% isoflurane (Baxter, Puerto Rico).
Puncture and cannulation of the right femoral artery and
right femoral vein were performed. A 12 F diameter Flex-
cath multi-purpose steerable intraducer (Medtronic, Ire-
land) and a 7 F diameter hemostatic intraducer (Avanti,
Cordis, USA) were placed in the femoral vein region. A 7
F diameter hemostatic intraducer (Avanti, Cordis, USA)
was placed in the right femoral artery. After performing
vascular accesses, heparin solution was administered in-
travenously (B. Braun, Germany) at a dose of 300 U/kg.
The level of activated clotting time was monitored every
30 minutes, with a target level of >250 seconds.

The Biotok system (Tomsk, Russia) with built-in
programmable pacemaker was used for endocardial elec-
trophysiologic study. A 10-pole unguided Webster elec-
trophysiology catheter (Biosense Webster, USA) was
inserted into the region of the right femoral vein through
a short 7 F hemostatic intraducer and positioned into
the coronary sinus region under fluoroscopic control.
The effective refractory period (ERP) of the atria was
assessed using a technique commonly accepted in clini-
cal practice. This involved placing a ten-pole diagnostic
electrode in the coronary sinus and delivering a series
of eight electrical impulses with identical amplitude and
frequency to the atrial myocardium. The ninth pulse is
then applied with a gradually decreasing time interval
until no atrial myocardial response to the pulse is record-
ed. The cycle of an additional, ninth pulse in which the
atrial myocardium has not responded to the electrical
impulse is considered an atrial ERP. Atrial stimulation
was then performed for 2 minutes using high-frequency
electrical atrial stimulation (33 Hz) to induce AF (Fig-
ure 2). When stimulation was turned off, the fact of AF
induction was recorded and the time for which AF con-
tinued was measured. In case if AF did not resolve on its
own within 5 minutes, sinus rhythm was restored using
external biphasic electrical cardioversion (200 J).

Transvascular laser ablation of right atrial GP

After restoration of sinus rhythm, a prototype fiber-
optic catheter for laser ablation (SMTS, Russia) was in-
serted into the right atrial cavity through a steerable intra-
ducer placed in the right femoral vein and connected to
a laser energy generator (Medilas D, Germany). Under
the guidance of the nephluoroscopic navigation system
“Biotok,” the catheter was positioned in the transition area
between the dorsal wall of the right atrium and the inter-
atrial septum. Subsequently, a series of laser applications
were administered with 4-6 mm between ablation points,
employing the following parameters: 15 Watts of power,
30 seconds duration per application, and an irrigation rate
of 40 ml/min. Ablation was performed using continuous
wave laser energy with a wavelength of 1064 nm. After
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laser myocardial ablation, a repeat of the AF induction pro-
tocol was performed.

Pathomorphological study

At the end of the experiment, the animals were
euthanized by intravenous injection of a lethal dose of
potassium chloride solution. After the onset of biological
death, heart and lungs were harvested in a single block.
The preparation was fixed in 10% buffered formalin solu-
tion for further macroscopic and histologic examination.
Histologic examination was performed according to stan-
dard protocols using hematoxylin and eosin staining of
paraffin sections. Morphometric analysis was performed
using LeicaApplicationSuite V 4.5.0 image analyzer and
LeicaScope (Germany).

Statistical analysis

The database was created in MS Excel program. Sta-
tistical analysis was performed using the STATISTICA 12
statistical package (StatSoft Inc., Tulsa, Oklahoma, USA).
Categorical measures are represented by frequencies and
percentages of the total number of observations. Quanti-
tative data were tested for normality using the Kolmogor-
ov-Smirnov criterion. Data are described as mean =+ stan-
dard deviation (M+SD) in case of a normal distribution;
median, 25% and 75% quartiles in case of a distribution
other than Gaussian. The Mann-Whitney or Wilcoxon test
was used to analyze the differences of indicators with such
distribution, and t-test was used for indicators with normal
distribution. Chi-square analysis was performed for cate-
gorical variables. Differences were considered significant
at P<0.05.

RESULTS

Results of ex vivo laser ablation

A total of 15 applications were made on the dorsal
wall of the LA. No visible myocardial damage was ob-
served after 15-second applications, but 30-second appli-
cations revealed atrial wall damage in samples #2 and #3
(Table 1). Transmural myocardial damage and esophageal
damage were achieved in organ complex #2 after 30, 45,
60, and 75 seconds with temperatures that ranged from
32.3 °C to 36.4 °C on the external side of the esophagus
(an 11.3-15.4 °C increase in temperature during ablation

N Lt Vg

Fig. 6. Ablation point after laser application along the
posterior wall of the right atrium with black necrosis in the
center (marked with an arrow).
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over baseline was recorded); and in organ complex #3,
transmural myocardial damage and esophageal damage
were observed only after 75 seconds of application with a
temperature reaching 39.8 °C on the external ventral side
of the esophagus (18.8 °C temperature increase). During
ablation of the left atrium wall, the mean maximum tem-
perature increase was 27.8°C at 75 seconds of exposure,
while the minimum increase was 13°C at 15 seconds of
exposure. Significant temperature increases were observed
at 15 (P=0.004), 30 (P=0.025), and 75 (P=0.024) seconds
of exposure. However, there was no statistically significant
temperature increase at 45 (P=0.076) and 60 (P=0.057) sec-
onds. A significant increase in esophageal surface tempera-
ture was observed at the end of each laser application at
seconds 30 (P=0.018), 45 (P=0.028), 60 (P=0.013), and 75
(P=0.036). There was no statistically significant increase in
temperature at 15 seconds (P=0.083). The maximum tem-
perature increase was +20 °C at the 75th second (Fig. 3).
Induction of AF, transvascular laser ablation of GP
With high-frequency atrial stimulation, induction of
AF was achieved in 92% of cases, in 12 of 13 experimental
animals (Table 2). The shortest duration of inducible AF
was 4 seconds (animal #11, Fig. 4). The maximum dura-
tion of the AF episode >300 seconds was observed in three
animals (animals #1; 6; 8) (Fig. 5), and was terminated by
electrical cardioversion (200 J). In nine animals, the time
to independent recovery of sinus rhythm ranged from 4 to
142 seconds (15 [6; 21]). The mean atrial ERP was 183+20
ms. During laser ablation of atrial GP zones, all animals
had persistent sinus rhythm. A total of 78 laser exposures
(6x1 laser applications per 1 animal) were performed on
the dorsal wall of the right atrium and in the interatrial
septum. When induction was attempted again, AF was not
induced in 6 experimental animals (46%) (P=0.03 versus
initial induction). Seven (53%) had provoked AF; in six of
them sinus rhythm recovered on its own. In one pig (#8),
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the duration of AF was 300 seconds, followed by electrical
cardioversion. There was a trend toward a decreased du-
ration of AF after ablation of atrial GP zones (18 [5; 141]
seconds before ablation versus 2 [0; 14] seconds after ab-
lation, P=0.06). Atrial ERP after laser ablation was 186+18
ms, with no statistically significant difference compared
with baseline (P=0.99).

Pathomorphological examination

In 12 of 13 experimental animals, endocardial le-
sions were observed, which were presented as irregular-
ly shaped brown spots or hemorrhages located along the
dorsal wall of the right atrium and interatrial septum (Fig.
6, Table 3). Transmural damage was observed in 46% of
the cardiac organ complexes examined (Table 3). No col-
lateral damage of other organs was detected. Microscopic
examination was performed in 10 experimental animals,
and a total of 107 atrial wall fragments were analyzed. In
animal #4, coagulation necrosis of the ganglionary plex-
us with intramural location was observed, while in the re-
maining experimental animals, ganglionary plexuses and
nerve fibers appeared visually intact. The observed dam-
age in the atrial myocardium ranged from hemorrhage with
fibrin and coagulation necrosis to intramural coagulation
changes in cardiomyocytes, characterized by vacuolization
and “lumpy” decomposition of cytoplasm accompanied by
hemorrhages (Fig. 7).

DISCUSSION OF FINDINGS

Our study unveiled that at an application power of 15
W on the posterior (dorsal) wall of the left atrium, the risk
of esophageal injury escalates notably for exposures of 30
seconds or longer. However, we hypothesize that shorter ex-
posures might be comparatively safer, given the absence of
esophageal wall heating and limited heating of the epicar-
dial surface of the atrium. However, these findings warrant
cautious interpretation since thermometry was conducted at

Table 3.

Macro- and microscopic picture after laser ablation of ganglionic plexuses

# NOD [ MDS, mm DT NGD Microscopic characterization

1 No 2x2 No - -

2 No 1x2 No - -

3 No 10x6 Yes No Coagulation necrosis, transmyocardial edema

4 No 5x5 No Yes Coagulation necrosis of the endothelium

5 No 2x1 No No Myocardial damage, pitting necrosis.

6 No - No No Intramural coagulation damage of cardiomyocytes

] N || N | Ne | ete,foo of o depostion
No 5x4 Yes No Intramural coagulation damage of CMCs with massive hemorrhage
No 12x4 Yes No Coagulation necrosis of endocardium and subendocardial CMCs

10 No 3x2 Yes No Endocardial fibrin overlay, intr‘amyocardial hemorrhage with

small-focal necrosis of muscle fibers

11 No 3x3 Yes - -

12 No 4x2 No No Intramural coagulation changes in CMCs

13 No Ix1 Yes - -

Note: NOD - neighboring organs damage; MDS - myocardial damage size, mm; DT - damage transmurality; NGD - nerve

ganglia damage; CMCs, cardiomyocytes.
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room temperature, which differs from the tissue temperature
experienced during actual clinical conditions of catheter
ablation. We also assessed thermal injury under acute ex-
perimental conditions without analyzing potential delayed
effects on esophageal wall microcirculation. These delayed
effects may lead to secondary trophic damage of the esoph-
ageal wall in the long term [15].

In this work, the use of laser technology for cardiac
neuroablation with the effect of reducing the inducibility
of AF is demonstrated for the first time. The possibili-
ty of modification of autonomous nervous regulation by
radiofrequency endocardial ablation has been repeatedly
demonstrated previously. Radiofrequency current appli-
cations in the region of atrial GP location resulted in ac-
celeration of sinus rhythm as well as improvement of AV
conduction [16].

To accurately delineate the location of GP high-fre-
quency stimulation from a mapping electrode was em-
ployed to evaluate the deceleration of sinus rhythm fol-
lowing electrical activation of the ganglia. However, this
approach often resulted in induction of AF during stimula-
tion and was not highly specific. Therefore, an approach to
ablate atrial anatomical areas with the highest concentra-
tion of GP has been proposed [17-19].

Laser energy sources are widely used in medicine
as exposure techniques for various therapeutic and diag-
nostic approaches [8]. It is now possible to produce small
diameter optical fibers capable of conducting sufficient
power for medical transvascular interventions [9]. Fiber
lasers are potentially applicable for ablation and have
advantages over other ablation techniques. Firstly, fiber
lasers with high average power (>40 W) are available,
and the laser flux can be focused as well as collimated
for selective exposure. The exposure may be better ti-
trated and the total time required may be shorter than
with radiofrequency or ultrasound ablation. Second-
ly, laser exposure enables the creation of a substantial
temperature gradient that extends significantly deeper
than the application surface. This capability facilitates
the induction of necrosis in deeply located structures,
such as the fat pads on the epicardial surface of the atria.
Moreover, the laser wavelength used in our work has
sufficient penetrating power to ablate structures on the
subepicardial surface. The selectivity of tissue damage
using different wavelengths of the laser source has been
investigated previously [20]. Nevertheless, the nature
of the damage in exposure and the reaction of the sur-
rounding tissues remain insufficiently studied.

Another method of inactivating nerve impulse trans-
mission in the parasympathetic nerve ganglia of the atria is
the administration of botulinum toxin. The clinical applica-
tion of the drug appears promising, but studies have yet to
demonstrate reproducible results [21-23].

A new method of exposure is the use of pulse electric
field, which leads to electroporation and death of myocardial
cells in exposure. The potential advantage of this technique
in comparison with traditional methods (radiofrequency, la-
ser ablation, cryoablation) is the absence of serious thermal
damage to adjacent structures, primarily the esophagus and
diaphragmatic nerve. A recent study investigated the effect
of electroporation on the duration of atrial ERP as a method
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of atrial GP injury in a chronic experiment [24]. ERP was
measured before and after ablation with stimulation from the
region of the coronary sinus orifice. It was found that GP ab-
lation caused a mean acute prolongation of the atrial ERP by
80 ms. However, 4 months after ablation, atrial ERP short-
ened, which may be explained by reinnervation [25]. Similar
results were obtained in another chronic experimental study
in dogs where GP ablation was performed in the right atrium
[26]. In our study, given the absence of pronounced damage
to the GPs themselves on microscopic examination, this ef-
fect may be related to functional disruption of the ganglia, as
well as probable damage to nerve outgrowths in the myocar-
dial thickness.

Laser energy is an alternative to radiofrequency ab-
lation, this approach is able to induce deeper damage com-
pared to other ablation methods [13]. Given the small dis-
tance between the esophagus and the posterior (dorsal in
the case of experimental animals) wall of the LA, the risk
of thermal damage to the esophagus due to radiofrequency
ablation with subsequent development of atrial-esophageal
fistula is up to 0.4% [10]. In in vivo experiments, we did
not observe any damage to the surrounding structures, and
there were no cases of tamponade development after laser
exposure.

Study limitations

Limitations of this study include the absence of
a delayed analysis of nerve damage, as the study was
acute in nature, focusing primarily on the electrophysi-
ologic parameters of the atrial myocardium. Additional-
ly, the sample size of ex vivo preparations was limited;
however, it was adequate to determine the application
duration necessary to pose a significant risk of thermal
damage to the esophagus. It should be noted that intra-
mural temperature monitoring using thermosensors in
the atrial wall, adipose tissue, and esophageal wall was
not performed. However, esophageal surface tempera-
ture was continuously measured during and after expo-
sure using a thermal imaging camera, and the maximum
temperature values were included in the analysis. Also,
limitations of the study included the absence of electro-
physiologic mapping of nerve ganglia, we used an ana-
tomic approach in determining the target ablation zones;
also, physiologic parameters of autonomic nervous sys-
tem activity were not analyzed.

Lt

o

Fig. 7. Coagulation necrosis of the nerve ganglion in the
ablation zone in pig #4 (arrow).
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CONCLUSION

In the experiment on animals’ catheter laser applica-
tions in the projection zones of atrial GP lead to a decrease in
AF inducibility. In an ex vivo experiment, laser applications
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on the dorsal (posterior) wall of the LA with a power of 15
W and a duration of more than 30 seconds can lead to a sig-
nificant increase in temperature on the esophageal surface,
but shorter exposures do not lead to a change in esophageal
temperature in the projection of the applications.
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COMBINATION OF ARRYTHMOGENIC RIGHT VENTRICULAR CARDIOMYOPATHY
WITH LOEYS-DIETZ SYNDROME: CASE REPORT
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Arrhythmogenic right ventricular dysplasia is a hereditary cardiomyopathy - a common cause of sudden cardiac death
in children and young adults. Loeys-Dietz syndrome is an ultra-rare connective tissue disorder characterized by aneurysms
of the aorta and other large arteries, arterial tortuosity, and joint hypermobility and is associated with pathogenic variants
in genes encoding protein components TGF-f§ pathway. We present a rare case of a two-abovementioned genetic disorders
combination in a proband with a complex and rapidly progressive cardiovascular syndrome.
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Arrhythmogenic right ventricular cardiomyopathy
(ARVC), an inherited disease characterized by predom-
inant involvement of the right ventricle (RV), is a prev-
alent cause of sudden cardiac death (SCD) in children
and young adults. Often it is the SCD that is the first
clinical manifestation of the disease. The incidence of
ARVC is estimated to be 1 in 2000-5000 people, with
the disease being twice as common and more severe in
men [1]. ARVC usually manifests between the ages of
30-40 years, very rarely in children under the age of 10
years [2].

In ARVC, myocardial regions are replaced by fi-
bro-fatty tissue, leading to the emergence of life-threaten-
ing cardiac rhythm disorders, accompanied by the appear-
ance of hypokinetic zones. In 50% of cases of ARVC, the
initial clinical presentation is often marked by the onset of
fatal ventricular tachycardia and SCD [3]. Presumably, a
significant role in the progressive myocardial degeneration
is played by the process of apoptosis, as well as impaired
formation of intercellular contacts [4].

There are 4 stages in the course of ARVC: clinical-
ly unidentifiable (myocardial structural abnormalities are
minimal or absent, there are no clinical manifestations);
arrhythmic (cardiac rhythm disturbances increase); RV
heart failure (progressive replacement of cardiomyocytes
by fibrous-fatty tissue is accompanied by impaired myo-
cardial contractility) and the stage of biventricular heart
failure (lesion of the interventricular septum, formation of
aneurysms, atrial fibrillation). The final stage of ARVC is
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clinically akin to severe dilated cardiomyopathy (DCMP);
hence, differential diagnosis with DCMP becomes impera-
tive when diagnosing advanced stages of ARVC [5].
Typically, the development of ARVC is associated
with pathogenic variants in one of eight genes - PKP2,

TGF-g signaling
pathway
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Fig. 1. TGF-p signaling pathway. Interaction of ligand
(TGF-p) with the receptor proteins TGFBRI and
TGFBR?2 leads to phosphorylation of SMAD family
proteins. These proteins form a complex that penetrates
into the nucleus where it regulates the expression of
target genes of the TGF-f signaling pathway. Types of
Lois-Dietz syndrome associated with pathogenic variants
in genes encoding proteins of this signaling pathway are
indicated in green.
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DSP, DSG2, DSC2, JUP, TMEM43, DES, and PLN [6],
most commonly, with dysfunction of desmosomal pro-
tein genes, particularly the PKP2 gene, pathogenic vari-
ants in which are responsible for about half of all cases
of ARVC [7]. The PKP2 gene (OMIM: 602861) encodes
plakophillin-2, which is a stabilizing part of the connec-
tion between the cytoskeleton and cadherins on muscle
cell membranes. Structural abnormalities of this protein
lead to dissociation of desmoplakin and accumulation of
abnormal protein complexes in the cytoplasm and, subse-
quently, to impaired myocardial formation. Disruption of
PKP2 expression also leads to decreased sodium current
and slower signal conduction in cardiomyocytes, which
contributes to the development of arrhythmias [8]. Patho-
genic variants in the PKP2 gene are characterized by in-
complete penetrance [9]. Other genes associated with the
development of ARVC include the 7GFB3 gene, which
encodes the TGF-B3 protein, a ligand of the TGF-p sig-
naling pathway. Variants in the nontranslated region of
this gene were found in nine relatives from one family
with ARVC and 40 other healthy members of that family.
The findings indicated that 7GFB3 overexpression leads
to the development of ARVC, but the specific molecular
mechanism underlying this dysregulation of expression
has not been determined. [10]

Lois-Dietz syndrome (LDS) is a connective tissue
disorder that was first described in 2005 by B.L. Lois, G.S.
Dietz et al. The main clinical manifestations noted were:
aneurysm of the aorta and other large arteries, pathological
tortuosity of the arteries, joint hypermobility, cleft palate,
bifurcation of the palatine uvula and hypertelorism of the
eyes. At the time of description, pathogenic variants in the
TGFBRI and TGFBR?2 genes encoding receptors for trans-
forming growth factor p (TGF-B) have been associated
with LDS [11].

Currently, 6 different types of LDS are known, each
associated with pathogenic variants in genes whose pro-
tein products participate in the TGF- signaling pathway
(Fig. 1). TGF-B signaling pathway is named after the
TGF-P protein and is essential for the regulation of cell
proliferation and differentiation both in embryogenesis
and postnatal period [12].

m

Noad N
Fig. 2. Proband’s pedigree (I112). 11 - died at age 52 years from
breast cancer, 12 - arterial hypertension after age 60 years and
lumbar disc herniation, I3 - died at age 53 years, underwent 2
mitral valve replacement surgeries and had a history of pancreatic
cancer, I4 - arterial hypertension and heart disease unspecified,
died at age 50 years. I12 - moderate joint hypermobility and skin
hyperextensibility, open oval window, history of benign unilateral
breast neoplasm, 113 - long-standing arterial hypertension, I15 -
obesity and arterial hypertension, I115 - obesity, 1116 - obesity.
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The third type of LDS (OMIM: 613795), also
known as aneurysm-osteoarthritis syndrome (hereafter
referred to as LDS3), is associated with pathogenic vari-
ants in the SMAD3 gene (OMIM: 603109) encoding the
protein of the same name [13]. The SMAD3 (Mothers
against decapentaplegic homolog 3) protein is a member
of the SMAD family and is a messenger protein in the
TGF-f signaling pathway [14]. Pathogenic variants in the
SMAD3gene lead to dysregulation of TGF-B signaling
pathway in aortic tissue, which is the cause of the main
clinical features of the disease, such as aortic aneurysm,
aortic dissection, aortic valve insufficiency, mitral valve
prolapse with regurgitation, and others. Dysregulation
of the TGF-B signaling pathway is also associated with
another, better known connective tissue disease, Marfan
syndrome, which is characterized by similar abnormali-
ties in cardiovascular tissues. Also, due to the presence
of chest deformity, scoliosis and joint hypermobility,
increased skin elasticity, tendency to the occurrence of
striae and scars, frequent formation of hematomas, LDS3
has clinical similarities with another connective tissue
disease - Ehlers-Danlo syndrome, primarily - with the
vascular type. Therefore, a differential diagnosis with
the aforementioned connective tissue diseases is recom-
mended when making a clinical diagnosis of LDS3.

The LDS3 phenotype differs from other types of
the syndrome in the early onset of osteoarthritis affecting
mainly the joints of the lower extremities, as well as in
the later manifestation [15]. Other clinical manifestations
include dolichostenomelia, intervertebral disc degenera-
tion, spondylolisthesis and spondylosis, atrial fibrillation,
left ventricular (LV) hypertrophy, umbilical and inguinal
hernias; prolapses of the rectum, uterus, and bladder;
malocclusion, high palate, and arachnodactyly.

Clinical case

Proband, a girl, first pregnancy (Fig. 2). She was born
at gestational age of 41 weeks, with a weight of 4500 g and
body length of 59 cm. Early psychomotor development with-
in normal limits. At the age of 5 years: after a respiratory
infection with prolonged hyperthermia, heart murmurs, mi-
tral valve prolapse, and dyspnea on physical exertion were
detected for the first time by auscultation. No information

on clinical findings during the probands life

from age 5 to 11 years was retained. Echocardi-

ography performed for the first time at the age

of 11 years revealed dilatation of the left atri-
s al (LA) cavity. According to Holter monitoring
| (HM), there were tachycardia throughout the

day and single monomorphic ventricular extra-
; systoles (VES), totaling 622 per day. At the age
7 of 12 years, according to the HM data, nega-
tive dynamics were observed, characterized by
the appearance of polymorphic extrasystoles,
paired extrasystoles, and unstable ventricular
tachycardia, including polymorphic episodes
with heart rates up to 162 beats per minute. At
the age of 13 years, there was an increase in
the representation of ectopic activity up to 8720
VESs per day, polymorphism of extrasystole,
paired VESs and episodes of unstable ventricu-
lar tachycardia persisted.
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First examined by us at the age of 14 years. The
proband reported experiencing stabbing sensations in
the heart area when agitated, dyspnea, and increased fa-
tigue during moderate physical activity. Additionally, she
described sensations of heart palpitations occurring 2-3
times a week, lasting 5-10 minutes, and accompanied by
shortness of breath, which resolved spontaneously. No
syncopal or presyncopal states were noted. The electrocar-
diogram (ECG) revealed sinus rhythm with a heart rate of
70-75 beats per minute, leftward deviation of the electrical
axis of the heart, single polymorphic VES, episodes of bi-
geminy, anterior branch of the left bundle branch block,
delayed intraventricular conduction, and a corrected QT
(OTc) interval of 439-443 milliseconds. At echocardiogra-
phy against the background of sinus rhythm with HR 62-73
per min and frequent VES, there was minimal aortic regur-
gitation, dilatation of the annulus fibrosus (AF) (2.427),
mitral valve prolapse, thickening of the flaps and dilata-
tion of the AF (2.487), moderate mitral regurgitation, mild
tricuspid regurgitation, mild pulmonary regurgitation, FC
dilatation (2.227), tendency to pulmonary trunk dilata-
tion. The following was revealed: moderate LV dilatation,
moderate LV dilatation, right chamber dimensions - within
normal limits, impaired local contractility of LV myocar-
dium, global LV systolic function was slightly reduced (LV
ejection fraction according to Simpson 49%,), right ven-
tricular systolic function was preserved.

At HM - ventricular ectopic activity in the form of
25191 single polymorphic VESs in the average number of
1169 per hour, including insertion, episodes of bi- and tri-
geminal type, 1607 paired monomorphic and polymorphic
VESs, 62 episodes of ventricular polymorphic accelerated
rhythm / paroxysms of unstable ventricular polymorphic
tachycardia with HR=89-238 per min lasting 1-7 sec-
onds, 3 paroxysms of ventricular unstable monomorphic
tachycardia with HR=151-226 per min (3 ORS). A total of
28634 ectopic ventricular complexes were recorded in a
24-hour period (24% of QRS complexes), a daily circadian
type of arrhythmia. During the stress treadmill test, an un-
stable polymorphic ventricular tachycardia of 4 QRS with
HR 230 per min was recorded at the third minute of stage
1. The proband underwent a selection of antiarrhythmic
therapy, which consisted of the cardioselective p1-adreno-
blocker atenolol in combination with the class 1C drug
propafenone. This treatment regimen resulted in significant
positive changes, including:A reduction in the representa-
tion of extrasystoles by more than 4 times, with 5,642 sin-
gle and 98 paired polymorphic ventricular ectopic beats,
as well as episodes of bigeminy type, averaging 246 per
hour (6% of QRS complexes).Decrease in the number and
duration of ventricular tachycardia episodes. Reduction
in heart rate during tachycardia events, including 1 par-
oxysm of ventricular monomorphic tachycardia lasting 4
ORS complexes with a heart rate of 136 beats per minute,
and 4 paroxysms of ventricular polymorphic tachycardia
lasting 3-4 QRS complexes with heart rates ranging from
87 to 147 beats per minute. Therapy with angiotensin-con-
verting enzyme inhibitors perindopril and aldosterone an-
tagonist spironolactone was prescribed.

At the age of 15 years at the control examination,
the proband complains of increased fatigue, low tolerance
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to physical exertion, weakness and occasional drowsiness.
She denies syncope, but notes a single episode of dizziness
accompanied by marked bradycardia and arterial hypo-
tension. She receives therapy with propafenone, atenolol,
perindopril and spironolactone with dose adjustment ac-
cording to weight and examination data.

Body weight and height values greater than the
97th percentile (weight - 80.6 kg, height - 177 cm, BMI -
25.73 kg/m?). Physical development is high, but dishar-
monious due to excess weight. A scoliotic posture disor-
der and a small funnel-shaped deformity of the thorax
were noted. The following clinical features were also
noted: high palate, bite disorder - orthodontic correc-
tion was performed, hyperextensibility and marbling of
the skin, pronounced valgus deformity of the knee joints,
fat-valgus setting of the feet, and joint hypermobility -
9/9 Beighton score (Fig. 3). At the time of examination,
no osteoarthritis, spondylolisthesis, spondylosis, or oth-
er bone pathology was noted. Hepatomegaly, hyperin-
sulinism, and minor developmental anomalies such as
trident, sandal-shaped cleft, and moderate clinodactyly
of the fifth toes were observed.

According to ECG data, there is a slowing of atrio-
ventricular conduction, impaired intraventricular con-
duction, impaired repolarization processes in the form of
smoothed T teeth in standard and amplified leads. Slight
prolongation of QT interval (in wedge position QTc = 438
ms, in orthostasis QTc = 475 ms).

According to the results of echocardiography: mi-
tral valve prolapse with moderate mitral insufficiency,
mild tricuspidal insufficiency, mild cor pulmonale insuf-
ficiency, minor LV dilatation persists. Global LV systolic
function is insignificantly reduced, impaired local con-
tractility of LV myocardium (anteroseptal hypokinesis)
is noted. LA volume is at the upper limit of normal. The
right chamber dimensions are within normal limits, while
there is aneurysmal bulging of the anterior wall of the
right ventricle in the projection of the middle third with
myocardial thinning up to 2 mm.

Fig. 3. Photo of the proband: joint hypermobility (a),
flat-valgus foot placement (b), posture disorder (c).
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At HM, slowing of intraventricular conduction was
registered, as well as polymorphic VES - single (total
4262), paired (total 83), and 2 episodes of unstable poly-
morphic tachycardia of 3 QRS with HR 100-117 beats/min.
A mixed circadian type of arrhythmia was determined.

According to the results of magnetic resonance im-
aging, the mitral valve leaflets are thickened, and there is
prolapse of the anterior leaflet into the LV cavity by 8-10
mm. The displacement of the posterior mitral valve leaflet
attachment into the LV cavity by 13 mm, with «twisting»
of the basal segment by 7 mm and hyperkinesis, mitral
regurgitation 32 ml, regurgitation fraction 26% is also
determined. The anterior wall of the RV is up to 3-4mm

Cunycosbiii PHTM. OanHouHbIE e,

|| 2

1 ~ P |t SRR

DIHbIE ’J"lxi.l‘o‘lKOBble;:iKc"rpa:ls:ﬂc"rpﬂ‘
1000 528 | %8 524

57

thick. An area of «bulgingy» of the wall with signs of dys-
kinesia is noted in the inflow part of the RV. Hypo- and
dyskinesis in the posterolateral segment of LV with in-
creased trabecularity at the level of the middle third, as
well as increased LV myocardial extracellular volume in
the posterolateral, posterior, posterior and anterior sep-
tal segments of LV at the middle level were noted. In the
delayed phases of contrast enhancement, the accumula-
tion of contrast agent along the trabecular part of the
LV on the posterolateral segment of the LV at the level
of the middle third is noted, consistent with fibroelasto-
sis. Subepicardial accumulation of contrast agent in the
posterolateral and posterior segments of LV at the basal
level - changes of non-ischemic
genesis - is also noted. The vol-
ume of fibrotic altered LV myo-
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cardium is about 3-4%.
The proband has chronic
heart failure of functional class

1I according to NYHA (dyspnea

on exertion, episodes of dizzi-
ness). Due to the presence of

a complex cardiac phenotype

formed at an early age in the

proband, together with extra-
cardiac manifestations, genome

sequencing was performed as

a first-line study. Two genetic
variants in two different genes,

PKP2 and SMAD3, both in het-

erozygous state, not previously
described in the literature, were

detected (Table 1).

The variant in the PKP2

V6

gene is located in the Ist of 13
introns of the gene (transcript

ENST000000000070846.10)
and results in the disrup-
tion of the donor splice site,
¢.223+2T>G. Pathogenic vari-
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Fig. 4. Example of arrhythmia from the Holter monitoring report of the proband.

9. The variant does not occur in
the gnomAD v3 .1.1 population
frequency database, is highly
likely to result in splicing dis-
ruption as predicted by comput-
er algorithms (SpliceAl, ada, rf)

Table 1.
The results of sequencing the proband’s genome
Associated disease DNA modification (HG38) Zygosity (type of
Gene (OMIM phenotype number) (protein change) genetic inheritance) Frequency
12:2.32896507A>C Heterozygote
PKP2 ARVC, type 9 (609040) ENST00000070846.10: ¢.223+2T>G (dominant) 0
15:2.67165336 _67165337dup
SMAD3 Loeys-Dietz syndrome, type 3 ENST00000327367.9: Heterozygote 0
(613795) c.484 485dup ENSP00000332973.4: (dominant)
p.Asnl63LysfsTer24

Note: hereinafter ARVC - arrhythmogenic right ventricular cardiomyopathy
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and loss of function of the corresponding gene copy. The
variant was classified as probably pathogenic according to
the criteria of the American College of Medical Genetics
and Genomics (ACMG) [17]. The criteria in favor of the
pathogenicity of this variant were PVS1 (variant resulting
in loss of function in a gene, where loss of function is the
described disease mechanism), PM2 (variant does not oc-
cur in the population sample).

The variant in the SMAD3 gene is located in the 3rd
of 9 exons of the gene (transcript ENSP00000332973.4)
and is a duplication of two nucleotides c.484 485 result-
ing in a shift of the reading frame and the formation of a
premature termination codon for protein synthesis (p.Asn-
163LysfsTer24). Pathogenic variants in the SMAD3 gene
lead to the development of LDS3. The variant does not oc-
cur in the gnomAD v3.1.1 population frequency database,
with a high probability of resulting in loss of function of
the corresponding gene copy. The variant was classified
as probably pathogenic according to ACMG criteria [17].
The criteria in favor of the pathogenicity of this variant
were PVSI1 (variant resulting in loss of function in a gene,
where loss of function is the described disease mechanism),
PM?2 (variant does not occur in the population sample).

To clarify the pathogenicity of the variants, their
inheritance status was verified by analyzing the seg-
regation of variants in the proband’s family by Sanger
direct automated sequencing. Both variants were found
to be inherited from the proband’s
father (unavailable for clinical ex-
amination), who, according to the
proband’s mother, had unspecified
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during the first translation of mRNA and trigger nucleo-
lytic pathways for mRNA decay [18]. Because the variant
in the SMAD3 gene in the proband is located in exon 3 of
9, the mRNA product expressed from this allele is highly
likely to undergo nonsense-mediated decay.

A variant in the PKP2 gene located in intron 1
leads to disruption of the donor splice site ¢.223+2T>G,
which is highly likely to result in frameshift and the
formation of a premature translation termination codon
due to splicing disruption, mRNA with this variant is
also highly likely to undergo nonsense-mediated decay.
Variants resulting in early termination codon, such as
some variants resulting in frameshift, nonsense variants,
and some variants resulting in splicing disruption, cu-
mulatively account for 70-90% of all variants associated
with the development of ARVC [19]. LV lesions occur
in 18% of those with ARVC type 9, less frequently than
in other types of ARVC [7]. However, LV myocardial
damage in the form of its hypertrophy occurs in a part
of patients with LDS3 [20]. It was probably the combi-
nation of the two diseases in the proband that led to the
fact that ARVC manifested with active LV involvement.

According to the 2020 Padua Diagnostic Criteria,
two major criteria for ARVC were obtained: unstable
ventricular tachycardia with morphology of left bundle
branch block; frequent VESs (Fig. 4). In addition, there
is one incomplete major criterion, a LV aneurysm with-

Table 2.

Clinical manifestations observed in the proband and their relationship to LD
syndrome type 3 and ARVC

cardiovascular abnormalities from | Clinical manifestation LDS, | ARVC,
. Other
a young age. It is also known from type 3 type 9
the mother s words that both parents | \jentricular extrasystoles _ + _
of the proband’s father had cardio- Ventricular tachveardia n
vascular diseases that caused death il Y - -
before the age of 55. QT interval prolongation - + -
DISCUSSION Dilation of the QRS complex - + -
OF FINDINGS Aneurysmal bulging of the RV anterior wall - + -
. . ) ; T N i i
In a proband with evidence of Flbl‘(.)llS. ring dilatation
cardiovascular lesions, two previous- | Scoliosis + -
ly undescribed in the literature proba- | Funnel-shaped chest deformity + - -
bly pathogenic variants were found in [ [ A and LV dilatation + - _
heterozygous state, one in the PKP?2 : -
- + -
gene and one in the SMAD3 gene. DTsturbance of local contractility of LV
The variant in the SMAD3 gene | High palate + . .
is a duplication in exon 3 of two | Bite disorder + - -
pucleotides c..484_485 that resqlts Skin hyperextensibility + i} ]
in a frameshift and th.e forma‘Flon Valgus deformity of the knee joints + - -
of a premature translation termina-
tion codon (p.Asnl63LysfsTer24). | Valgus foot placement + N '
When genetic variants located notin | Joint hypermobility + - -
the 1as.t (or in some cases not in the [ Hepatomegaly i, - +
penl}ltlmate) exon result in the syn- Hyperinsulinism B} N
thesis of a premature translation ter- - -
mination codon, mRNA expressed Minor developmental anomalies® - - +

from such an allele undergoes non-
sense-mediated decay, a mechanism
of mRNA «quality control». Early
termination codons are recognized

Note: LDS, Lois-Dietz syndrome; ARVC, arrythmogenic right ventricular
cardiomyopathy; * - aortic, mitral and pulmonary valves with associated
regurgitation; LA - left atrium; LV - left ventricle; & - sandal-shaped slit, tridentate,
clinodactyly of the fifth fingers/
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out diastolic dysfunction or dilatation of the LV. There
are also two minor criteria: end-activation QRS duration
>55 (60 ms). Based on the molecular genetic study and
information about the presence of cardiac pathology in
the child’s father, there is a high probability of ARVC in
the girl’s father.

Additionally, two major criteria of the left ventricular
variant of arrhythmogenic cardiomyopathy are present in
the patient’s history: dilatation and a decrease in LV ejec-
tion fraction, with improvement observed with cardiopro-
tective therapy; and accumulation of contrast agent along
the trabecular part of the LV on the posterolateral segment
at the middle third level, indicative of fibroelastosis. Three
minor criteria are also noted: inversion of T waves in the
left thoracic leads previously observed on ECG in the su-
pine position (currently not detected in the supine position
with ongoing therapy), inversion of the T wave in the left
thoracic leads in the standing position and after exertion,
and the presence of frequent VES and unstable ventricular
tachycardia with morphology consistent with right bundle
branch block. Thus, ARVC with biventricular lesion was
diagnosed [21]. QT interval prolongation present in the
proband is not part of the clinical criteria for ARVC but is
often associated with ARVC and may be due to myocardial
structural abnormalities [22].

It is worth noting that both ARVC and LD3 are
more characterized by manifestation in adulthood - after
30 years of age. In our proband, the first manifestations of
heart disease were detected apparently from the age of 5
years. It should be noted the presence of clinical manifes-
tations that are not characteristic for either LD3 syndrome
or ARVC (Table 2). We believe that a molecular link be-
tween SMAD3 and PKP2 gene products is highly likely to
underlie such an early and atypical debut of ARVC in the
proband.

This is supported by the description of several cas-
es of ARVC type 1 phenotype associated with pathogenic
variants in the TGFB3 gene leading to overexpression of
the TGF-B signaling pathway ligand gene and subsequent
dysregulation of signaling, which presumably causes dys-
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function of desmosomes that include placophyllin-2 [10,
23]. That is, impaired signaling through the TGF-f sig-
naling pathway in a patient with pre-existing structural
abnormalities of desmosomal proteins may contribute to
exacerbating desmosomal dysfunction in the myocardium
and accelerating cardiac tissue damage. Thus, increased
signaling through the TGF-§ signaling pathway resulting
from dysfunction of one allele of the SMAD3 gene also
additionally has a negative impact on desmosome func-
tion. In addition, low expression level of plakophilin-2
leads to increased expression of TGFBI gene, which en-
codes TGF-B1 protein, one of the ligands of TGF-f signal-
ing pathway [24]. That is, dysfunction of one allele of the
PKP2 gene further impairs signaling through the TGF-f
signaling pathway.

CONCLUSION

Genome sequencing revealed in a proband with a
complex phenotype including ARVC phenotype and LDS3
phenotype, two previously undescribed in the literature
probably pathogenic variants in heterozygous state, one
in the PKP2 gene and the other in the SMAD3 gene, as-
sociated with ARVC and LDS3 syndromes, respectively.
Because the products of these genes are combined in the
same molecular pathway, the combination of variants in
the SMAD3 and PKP2 genes could conceivably lead to an
amplification of each other’s pathologic effects, and thus
to a more severe phenotype and earlier manifestation than
would be expected in isolated cases carrying the same ge-
netic variants. Also noteworthy is the occurrence of clin-
ical manifestations that are not characteristic of each of
these diseases separately. Proband needs to be monitored
in an expert medical center through a monitoring system
with specialists - pediatric cardiologists and geneticists.
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VENTRICULAR ARRHYTHMIAS IN A CHILD WITH MARFAN SYNDROME: CASE REPORT
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We present a severe disease progression observed in a 13-year-old patient diagnosed with Marfan syndrome and
associated cardiac rhythm disorders, including polymorphic ventricular premature contractions and persistent ventricular
tachycardia resistant to a wide range of antiarrhythmic medications. We conducted an analysis of contemporary perspec-
tives on the etiology of ventricular tachyarrhythmias and their impact on the prognosis of patients with Marfan syndrome.

Conclusions were drawn regarding the selection of treatment strategies for this specific patient population.
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Marfan syndrome is a rare autosomal dominant con-
nective tissue disorder characterized primarily by abnor-
malities affecting the cardiovascular and musculoskeletal
systems, as well as ocular manifestations. The incidence
of Marfan syndrome according to different data is 1:5000-
20000 people [2, 3]. The molecular genetic basis of the
disease is mutations in the FBN/ gene, which are detect-
ed in 70-93% of cases [4]. Fibrillin-1 protein is the main
structural component of microfibrils, normally providing
contractility and elasticity of connective tissue. Due to
the disruption of the structure of this protein in people
with Marfan syndrome, connective tissue becomes more
stretchable and less strong [5].

To date, it is believed that cardiovascular patholo-
gy is a major determinant of life expectancy in patients
with Marfan syndrome [6]. The most frequent cardio-
vascular disorders are dilatation of the ascending aor-
ta, mitral valve prolapse and pulmonary dilatation [7].
While ascending aortic dilation reliably correlates with
the onset of life-threatening conditions such as aortic
wall dissection and rupture, the impact of ventricular
heart rhythm disorders (VHRD) on the prognosis of in-
dividuals with Marfan syndrome remains incompletely
elucidated. Thus, in a study by Anji T. Yetman and col-
leagues, it was shown that death due to arrhythmogen-
ic events occurred in 4% of cases, and the presence of
VHRD was associated with unfavorable prognosis for
patients [8]. However, according to other studies, unsta-
ble ventricular tachycardia (VT) is not a definitive pre-
dictor of sudden cardiac death (SCD) [9, 10].

It is widely acknowledged that a predisposing fac-
tor to the development of left ventricular dysfunction in

© Autors 2024

patients with Marfan syndrome is cardiac surgery and
the resulting hemodynamic overload of the left ven-
tricle (LV) [11, 12]. Increased LV size and increased
NT-proBNP levels are significantly correlated with the
likelihood of VHRD [8-10, 13]. However, in addition
to recognizing heart failure as a cause of VHRD, there
is an increasing body of evidence suggesting possible
primary myocardial damage in patients with Marfan
syndrome. This includes the presence of a specific car-
diomyopathy in patients with Marfan syndrome and
Marfanoid appearance, attributed to myocardial re-
modeling due to dysregulation of transforming growth
factor-beta (TGF-B) and hemodynamic stress acting on
structurally defective connective tissue. These factors
contribute to the development of arrhythmias [11, 12,
14, 15]. For example, in a study by A.S. Rudoy et al.,
which included 23 patients with Marfan syndrome,
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Fig. 1. A graphic representation of the proband’s
pedigree.
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echocardiography (Echo) revealed signs of cardio-
myopathy development, such as decreased ventricu-
lar systolic function, increased isovolumic relaxation
time, and the development of left ventricular diastolic
dysfunction [16].

The choice of the amount and type of therapy in pa-
tients with Marfan syndrome in the presence of VHRD is
currently a difficult task. According to a number of studies,
drug antiarrhythmic therapy (AAT) may be ineffective, and
consideration should be given to the feasibility of implan-
tation of a cardioverter-defibrillator to prevent the develop-
ment of life-threatening arrhythmogenic events [11]. The
presented clinical case demonstrates the development of
severe VHRD in a pediatric patient with Marfan syndrome
without prior cardiac surgery.

Clinical case

From the medical history, it is noted that the girl
is from the seventh pregnancy, during which she ex-
perienced a threat of termination of pregnancy in the
third trimester, occurring against a background of
mild iron deficiency anemia. The delivery was term,
independent, the period of adaptation was favorable.
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Fig. 2. A fragment of an ECG recording.
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Hereditary history is aggravated, her father died of a
ruptured aortic aneurysm at the age of 24 years and
was retrospectively diagnosed with Marfan syndrome.
The medical pedigree is summarized in Fig. 1.

When examined by a pediatrician at the age of
3 years, the child was heard a systolic murmur at the
apex of the heart, and consultation with a cardiologist
was recommended. Echo revealed signs of myxomatous
degeneration of mitral valve flaps, aortic dilation at
the level of Valsalva sinuses up to 3 cm. Therapy with
bisoprolol 0.1 mg/kg/day was prescribed.

At the age of 5 years, when complaints of visual
impairment appeared, due to the presence of pheno-
typic features, aggravated family history, the child was
examined in hospital, where the diagnosis of «Marfan
syndromey was established. Echo data showed border-
line cardiac ventricular dimensions, moderate mitral
valve insufficiency, dilation of the root and ascending
part of the aorta. Complex therapy with metoprolol,
spironolactone, renin-angiotensin-aldosterone system
inhibitors was prescribed. Dynamic examination in a
multidisciplinary hospital revealed musculoskeletal
disorders in the form of scoliosis, flat feet,
and chest flattening. An ophthalmologist di-
agnosed a subluxation of the lens.

The heart rhythm disorder in the form
of rare monomorphic ventricular extrasys-
‘ tole (VE) was first registered during routine
examination according to Holter monitoring
| at the age of 9 years, and rapidly progressed
‘ ‘  with increasing representation and density of
i ectopic activity. Thus, at the age of 10 years,
the representation of ventricular ectopy was
38%, with polymorphic VEs recorded, as well
as rare runs of erratic VT and prolongation of
the QTc interval up to 545 ms. AAT selection
was performed with sequential evaluation of
the efficacy of such drugs as bisoprolol, so-
talol, atenolol, and propafenone at age-ap-
propriate dosages. The best therapeutic ef-
fect was achieved against the background of
propafenone 10 mg/kg/day, however, several
years after the beginning of administration,
depletion of the drug effect was observed,
in connection with which propafenone was
replaced by lappaconitine hydrobromide,
which, in turn, was discontinued six months
after the beginning of administration due to
recurrence of ectopy.

AR At the age of 13 years, the girl was

first admitted to the pediatric cardiology de-
partment of cardiac rhythm disorders of the
Clinical Research Institute of pediatrics and
pediatric surgery. She complained of visual
L impairment, occasional back pain, otherwise
her health was not affected. On objective ex-
amination: the individual exhibits high phys-
I ical development, with an asthenic physique
characterized by a deficit of body weight
relative to height. Physical findings include
kyphoscoliosis, flat feet, arachnodactyly, ec-
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topia of pupils, asymmetric chest deformity, and a high
palate. On auscultation of the heart, a 2/6 grade systolic
murmur was noted at the apex of the heart. The indi-
vidual'’s heart rate (HR) was 51 beats per minute, and
blood pressure (BP) measured 95/55 mm Hg. General
blood analysis and urinalysis yielded unremarkable re-
sults. In blood biochemical study, moderate increase of
natriuretic peptide level up to 140 pg/mL (norm <100
pg/mL), CPK-MB up to 2.3 ng/mL (norm up to 2.0)
attracted attention. ECG showed sinus bradycardia,
polymorphic VE, QTc interval prolongation up to 481
ms (Fig. 2). According to Holter monitoring data: si-
nus rhythm, average HR within normal limits (91/74/78
beats/min). Heterogeneity of repolarization processes
with periodically pronounced U tooth. Ventricular ecto-
pic activity was registered in the form of single, paired
polymorphic VEs (presumably from LV), short parox-
ysms of poly- and monomorphic VT with HR up to 176
beats/min with total representation of ventricular ectopy
43.3%. The mean corrected QT interval over a 24-hour
period was 453 ms.

According to the treadmill test, polymorphic VE,
unstable polymorphic VT on recovery (Fig. 3), and QTc
interval prolongation (466 ms /467 ms / 480 ms at out-
come, peak exercise, and recovery, respectively) were
recorded throughout the study. Echo visualized dila-
tion of the aortic base (3.8Z), ascending aorta (2.457),
sinuses of Valsalva (3.5Z), and late-diastolic aortic
regurgitation 1+ (Fig. 4). LV cavity dilation (end-dia-
stolic volume 138-142 ml (N for weight and height up
to 102 ml), end-diastolic volume index up to 86 ml/m’
(N for weight and height up to 75 ml/m?), end-diastol-
ic diameter 61-62 mm (Z-score 2.92)), relatively small
thickness of myocardium of the inferior, posterior and
lateral walls (up to 4 mm), microdiverticula at the base
of papillary muscle attachment of the posterior group,
scattered type of papillary muscle structure (many thin
muscle bundles), transitioning to wall trabecularity at
the level of middle and apical segments, increased tra-
becularity. Dilation of the mitral valve fibrous annulus
(2.947), myxomatosis and prolapse of mitral valve flaps
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of Holter monitoring six months after the administration of
combined AAT, the low efficacy of AAT was demonstrated;
therefore, the non-selective beta-adrenoblocker proprano-
lol 1 mg/kg/day was administered, with moderate positive
dynamics in the form of absence of unstable VT during six
months from the beginning of therapy.

The patient underwent molecular genetic study, and
the targeting regions of the human clinical exome were
investigated. In exon 43 of the FBNI gene, a nucleotide
variant ¢.5279 5284delinsTACCC in heterozygous state
resulting in a p.Y1760Lfs*133 reading frame shift was de-
tected, considered as probably pathogenic.

DISCUSSION OF FINDINGS

Aortic root dilatation and dissection remain the
leading causes of death in patients with Marfan syn-
drome, and heart failure and SCD due to life-threatening
VHRD are considered as additional factors [11]. When
analyzing studies of the last decades, it was noted that
mortality associated with aortic lesions is decreasing due
to improved approaches to diagnosis and treatment, while
the importance of heart failure and heart rhythm disorders
is increasing [12].

In the absence of undergone cardiac surgical inter-
ventions, the presence of VHRD is usually associated
with dilatation of the heart chambers. Specialists have
suggested the possibility of using such indicators as
increased LV dimensions and increased levels of brain
natriuretic peptide as predictors of the risk of VHRD de-
velopment. In D.Y.Mah et al. materials, a higher index
of LV end-diastolic size (with Z-score), accompanied by
echocardiographic signs of mitral regurgitation in 83%
of cases, was noted in patients with VHRD [13]. Nev-
ertheless, hemodynamic overload in isolation cannot
explain the presence of structural cardiac changes in a
number of patients. Thus, in the study by A.T.Yetman
et al. a reliable association between the development of
VHRD and dilation of heart chambers was also deter-
mined; however, mitral insufficiency was observed in
only 21% of patients [8]. Based on the results of several
studies, a significant role of specific Marfan cardiomy-

up to 9-11 mm, moderate re-
gurgitation (Figure 5). Severe
tricuspid regurgitation. The Te-
icholz LV ejection fraction was
58% (at the lower limit of nor-
mal), diastolic function of both
ventricles was not impaired.
Combined — AAT  with
atenolol (0.8 mg/kg/day) and
amiodarone at a dose of 6.8 mg/
kg/day (400 mg daily) was pre-
scribed. Control Holter mon-
itoring revealed a decrease in
ectopic activity to 9%, but due to
prolongation of the QTc interval
to 505 ms, regarded as second-
ary changes on the background
of AAT, the dose of amiodarone
was reduced to 3.4 mg/kg/day
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Fig. 3. Unstable polymorphic ventricular tachycardia during the treadmill test.

JOURNAL OF ARRHYTHMOLOGY, Ne 2 (116), 2024



CASE REPORTS

opathy in the genesis of cardiac cavity enlargement and
reduced systolic function, and consequently in the de-
velopment of heart rhythm disorders can be concluded
[11,12, 14, 17].

In the presented clinical case, the patient had no sig-
nificant mitral regurgitation that could explain the cavity
dilatation, which allowed us to consider the specific Mar-
fan cardiomyopathy in this child as the main cause of dil-
atation. In the biochemical study of blood there was an
increase in cerebral natriuretic peptide up to 140 pg/mL,
which is highlighted by a number of authors as a reliable
predictor of the development of VHRD. Although there
are studies devoted to this issue, the exact determination
of the proBNP threshold value remains an unsolved prob-
lem [9, 18]. In a prospective study by B.A.Hoffmann et al.
including 77 patients with Marfan syndrome with a mean
follow-up period of 3 years, a significant relationship was
found between an increase in NT-proBNP level of more
than 214.3 pg/mL and the risk of arrhythmogenic events
such as SCD, VT, ventricular fibrillation or arrhythmogen-
ic syncope [9].

Selection of AAT in patients with Marfan syn-
drome is currently challenging. In our clinical obser-
vation, the ectopic activity was resistant to a wide
range of drugs, including combined AAT. In addition,
the presence of a prolonged QTc interval significantly

Fig. 4. B-mode echocardiogram: aortic dilation at the
level of the sinuses of Valsalva.

Fig. 5. Echocardiogram in B-mode: mitral valve
prolapse.
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limits the use of AAT, increasing the risks of proar-
rhythmogenic effects of therapy. The low efficacy of
beta-adrenoblockers to suppress VHRD in patients
with Marfan syndrome was shown earlier in the work
of A.T.Yetman and colleagues [8, 11].

The problem of appropriateness of implantation
of a cardioverter-defibrillator in patients with Marfan
syndrome and VHRD is based on the risk stratification
of SCD due to arrhythmogenic causes. The results of
studies investigating the relationship between the pres-
ence of ventricular ectopy and the development of SCD
are conflicting. Thus, in the observation of A.T.Yetman
et al. including 70 patients with Marfan syndrome with
a mean follow-up period of 6 years, it was shown that
ventricular ectopy (VE and unstable VT) was an inde-
pendent risk factor for SCD, and 4% of patients died
due to the development of life-threatening rhythm dis-
turbances [8]. Also in favor of an unfavorable prognosis
in patients with Marfan syndrome when ventricular ec-
topy is registered are the data obtained from the analysis
of the national database of patients observed in hospital
settings for 10 years (from 2004 to 2015). The study
included 12079 patients, including 1691 patients under
the age of 18 years. VT occurred in only 1.7% of cases,
but these patients had the highest in-hospital mortality
rate of 5.3% [19].

In addition to recognizing ventricular ectopy
in patients with Marfan syndrome as an independent
predictor of the development of SCD, there is an op-
posing viewpoint based on the results of both retro-
spective and prospective studies. Thus, in the work of
B.A.Hoffmann et al. including 77 patients, as well as in
the work of A.Aydin et al. including 80 patients, when
attempting to apply the presence of VHRD as a risk cri-
terion for SCD, no reliable association was obtained.
Thus, the issue of stratification of the risk of SCD oc-
currence in patients with signs of VHRD remains open
and requires further study [9, 10].

CONCLUSION

Close monitoring of heart rhythm abnormalities is
required in patients with Marfan syndrome, including
those without prior cardiac surgery. Determination of
the genesis of VHRD requires a detailed analysis of the
examination data in dynamics. The presence of VHRD
may be attributed to existing structural changes in the
ventricular myocardium, such as the presence of micro-
diverticula, heterogeneity of myocardial structure with
thinning zones, etc. This is particularly evident when
the presumed localization of ventricular ectopy coin-
cides with the zone of myocardial changes. If there is a
correlation between the progression of ventricular cav-
ity dilatation, increased NT-proBNP levels, decreased
myocardial contractile function, and ventricular ectopy,
specific Marfan cardiomyopathy should be considered
as a potential cause of the heart rhythm disturbance.
Further studies are needed to develop algorithms for
the management of patients with Marfan syndrome and
VHRD, to stratify the risk of SCD development and to
determine the indications for implantation of a cardio-
verter-defibrillator in this group of patients.
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The article presents a clinical observation of a patient with episodes of phrenic nerve stimulation after inadvertent
permanent ventricular pacing from the middle cardiac vein. The methods of early diagnosis of this complication and
techniques for its prevention are described.
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Diaphragmatic stimulation occurs in approximately
30% of pacemaker implantations but is predominantly ob-
served with the implantation of cardiac resynchronization
therapy (CRT) devices. This is attributed to the epicar-
dial location of the left ventricular stimulation electrode

and its proximity to the left di-
aphragmatic nerve [1]. Cases of
unintentional positioning of the
electrode for right ventricular
(RV) stimulation in the coronary
sinus (CS) branch, especially in
the middle cardiac vein (MCV),
which fluoroscopically resem-
bles the typical position of the
electrode in the RV apex, have
also been described. Diaphragm
stimulation in this case is also
possible if the left diaphragmat-
ic nerve is located in anatomic
proximity to the MCV.

This complication usually
does not lead to hemodynamic
disturbances, but can cause a
significant decrease in the pa-
tient’s quality of life, causing
recurrent episodes of pulsation
in the left subcostal area (some-
times only at a certain body po-
sition) [3]. The use of various
techniques and careful radio-
logic and electrocardiographic
(ECG) monitoring during im-
plantation can prevent position-

© Autors 2024

ing of the ventricular electrode in the CS and avoid the
development of diaphragmatic stimulation. We present a
clinical observation of a patient with episodic diaphragm
stimulation for 16 years after inadvertent implantation of
a RV electrode in the MCV.
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Clinical case

A 70-year-old man was admitted as an emergency to
the intensive care ward of the cardiovascular surgery de-
partment with complaints of dizziness attacks unrelated to
physical activity, he denied any loss of consciousness be-
fore admission to the hospital. The patient has a history of
permanent atrial fibrillation, tachysystolic variant, since
2000. In 2001, he underwent atrioventricular junction ab-
lation with implantation of a single-chamber pacemaker in
VVI mode (ECS-300). The pacemaker (ECS-300) was re-
placed in 2004 due to «electronic circuit failurey. In 2007,
pacemaker malfunction was detected again (increase in the
threshold of stimulation on the ventricular electrode), in
connection with which the patient was urgently hospital-
ized, where pacemaker reprogramming with increase in the
pulse amplitude was performed. However, the next day, «
pacemaker failure» was documented, temporary pacemaker
was established, and the pacemaker (model Sigma SSR303,
Medtronic, USA) and ventricular electrode (model Polyrox
PX-60-BP, Biotronik, Germany) were replaced. According
to the patient’s words, immediately after surgery he noted a
pulsation in the left subcostal region, which he reported to
the attending physician. The pulse amplitude was reduced
without attempting electrode repositioning, after which
the pulsation sensation became less frequent but persisted
during further follow-up (mostly at night) until admission
to our hospital. With these complaints, the patient repeated-
ly consulted neurologists, who established the diagnosis of
asthenic neurosis.

In January 2016, the patient underwent pacemaker
replacement due to critical battery exhaustion, and SEN-
SIA SR pacemaker (Medtronic, USA) was implanted. Post-
operative pacemaker programming showed no abnormali-
ties in the function of the implanted electrode, documented
stimulation threshold was <1 V. Due to the occurrence of
episodes of vertigo in October 2023, the patient underwent
Holter monitoring on an outpatient basis, which revealed
episodes of ineffective ventricular stimulation with pauses
up to 13.5 s (Fig. 1), in connection with which the patient
was urgently hospitalized in our hospital.

When analyzing the ECG on admission, QRS mor-
phology of the type of complete blockade of the right bun-
dle branch of the Hiss with a QRS width of 200 ms was
noteworthy (Fig. 2), which made it possible to suspect left
ventricular stimulation. ICU pacemaker programming re-
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vealed an increase in stimulation threshold to 2.5 V, while
the pulse amplitude in the pacemaker settings was also
2.5 V. Thus, episodes of ineffective ventricular stimulation
were associated with a lack of a safe amplitude margin
(a twofold margin is recommended for chronic threshold
stimulation). The automatic stimulation threshold detec-
tion function has been programmed into monitor mode;
when attempting to set automatic stimulation threshold
tracking, after capture testing, enabling this function is not
recommended by the device.

Increasing the pulse amplitude to a safe level of 5.0 V'
(2x), resulted in the appearance of diaphragm stimulation
in the left subcostal region, which the patient had already
experienced with some frequency since 2007. The prog-
nostic life of the pacemaker battery after the newly pro-
grammed parameters was <2 months, so the decision was
made to replace the pacemaker and ventricular electrode.

The operation was performed for emergency indi-
cations, given the patient s dependence on pacemaker and
discomfort from constant stimulation of the diaphragm.
Fluoroscopy in posterior-anterior (PA) and left lateral
(LAO) projections revealed positioning of the ventricular
electrode in the CS-MCV branch (Fig. 3). The electrode
was mobilized, but retrieval by simple traction on the stylet
was not possible. In the absence of systems for electrode
extraction and the risk of CS damage, it was decided to re-
frain from further attempts to extract the electrode. A new
electrode was implanted into the interventricular septum
with satisfactory stimulation parameters (ventricular elec-
trogram amplitude 16.1 mV, stimulation threshold 0.6 V).
A new Reply SR pacemaker (Microport CRM-Sorin, China)
has been connected.

The postoperative period proceeded without pecu-
liarities. The sensation of pulsation in the left subcostal
region has completely disappeared. On ECG performed
at 1 day after surgery- effective ventricular stimulation
with QRS morphology of the type of complete blockade
of the left bundle branch of Hiss (Fig. 4). The patient was
discharged on the 4th day after surgery in satisfactory
condition.

DISCUSSION OF FINDINGS

In the presented clinical case, the patient developed
persistent left subcostal pulsation in the early postoperative
period after pacemaker replacement with implantation of a

e

Fig. 2. Electrocardiogram of the patient on admission. Effective ventricular stimulation. QRS morphology is of the
type of complete right bundle branch block.
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new ventricular electrode. A tactic of decreasing the pulse
amplitude was used to control this symptom, which, how-
ever, did not completely eliminate the stimulation of the
diaphragm. The pulsation appeared predominantly at night
(probably at a certain position of the patient’s body), which
eventually forced the patient to consult a neurologist. A
diagnosis of asthenic neurosis was established, which
obviously had a quite definite somatic cause. However,
a detailed search for the causes of diaphragmatic stimu-
lation was apparently not performed, because diaphragm
pulsation was not reproduced during routine pacemaker
programming (high current stimulation is not performed
during programming in everyday practice). Electrode pa-
rameters (stimulation threshold, impedance) were also
within normal limits.

Diaphragm stimulation after pacemaker implanta-
tion is not a life-threatening complication, but it can sig-
nificantly reduce the patient’s quality of life. This com-
plication may occur after implantation of the electrode
in the apex of the RV when, due to anatomical proximity
of the RV apex to the left dome of the diaphragm and
relatively small thickness of the RV wall, the diaphragm
muscle is captured by the stimulus from the RV elec-
trode, as well as in case of inadvertent positioning of
the electrode in one of the branches of the CS. In the
latter case, electrical stimulation of the left diaphrag-
matic nerve running along the left lateral surface of the
pericardium with an impulse from an epicardially locat-
ed ventricular electrode is possible. It is usually possi-
ble to recognize this complication intraoperatively with
a high-amplitude (10 V) current stimulation maneuver
and reposition the electrode
to an alternative RV position
(e.g., interventricular septum).

Unintentional  electrode
entry into the branches of the
CS is possible due to anatomical
reasons. The CS is located in the
atrial-ventricular sulcus closer to
the atrium and is a continuation
of the great vein of the heart; its
origin is considered to be the
confluence of the oblique vein
of the heart (Marshall’s vein),
the posterior, middle and small
veins of the heart also flow into
it. The MCV is located along the
posterior interventricular sulcus
and receives venous blood from
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both ventricles. In most cases, the mouth of the MCV is
located near the mouth of the CS. During the implanta-
tion procedure, if certain rules described below are not fol-
lowed, the ventricular electrode may inadvertently end up
in the MCYV, which may not be recognized in time because
the anatomical course of the MCV resembles the position
of the electrode in the apex of the right ventricle during
fluoroscopy in the posterior-anterior (PA) projection (Fig.
5) [4, 5].

This complication can be avoided by following cer-
tain techniques:
* the ventricular electrode through the tricuspid valve us-
ing a «loop» by withdrawing the stylet from the distal part
of the electrode or using a J-shaped stylet, usually included
in the set with the electrode (this maneuver reduces the risk
of the electrode getting into the orifice of the CS, which
may be dilated for various reasons, and further into one of
its branches;
» withdrawal of the ventricular electrode into the output
tract of the RV, followed by its traction (in this case, the
electrode «descends» to the apex of the RV, which con-
firms the free course of the electrode in the RV cavity);
* intraoperative use of different fluoroscopic projections
(RAO, LAO) to confirm the electrode position;
¢ 12-lead ECG analysis (against ventricular stimulation)
during or immediately after implantation to assess the mor-
phology of the stimulated QRS (especially V1);
* in doubtful cases, echocardiography after pacemaker
implantation, which allows to detect the absence of the
electrode in the right ventricle and to suspect its incorrect
positioning [6].

Fig. 3. Intraoperative fluoroscopy in posterior-anterior, PA (a) and left oblique
projection, LAO (b). Black arrows indicate the electrode in the MCV. White
arrows indicate the newly implanted electrode in the interventricular septum.
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Fig. 4. Electrocardiogram of the patient at 1 day after surgery. Eﬁ‘ecnve ventrtcular stmulatzon. ORS morphology in
lead V1 is of the type of left bundle branch block.
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Fig. 5. Schematic location of electrodes in posterior-
anterior (a) and lateral (b) fluoroscopic projections.

The solid line indicates electrodes: a - in the apex of the
right ventricle, b - in the pulmonary artery. Dotted lines
indicate electrodes: c - in the middle vein of the heart,

d - in the large vein of the heart, e - in the posterior vein
of the heart, f - in the small vein of the heart [5].

In our clinical case, the cause of diaphragm stim-
ulation was apparently stimulation of the diaphragmatic
nerve by the electrode located in the MCV, although di-
rect stimulation of the left dome of the diaphragm can-
not be excluded. If we refer to the design of the implant-
ed electrode with passive fixation (Polyrox PX-60-BP,
Biotronik, Germany), it can be noted that the distance
between the distal end of the electrode and its ring is
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increased and is 31 mm [7]. According to the manufac-
turer, this design improves sensitivity to ventricular po-
tentials. However, stimulation was also carried out in
bipolar mode, which in case of increased distance be-
tween bipolar contacts can lead to depolarization of a
larger myocardial surface with possible capture of adja-
cent structures (left dome of the diaphragm). When such
an electrode is in the MCV, as in our case, the risk of
trapping the diaphragmatic nerve with a «wider» elec-
tric field is also increased.

The design features of this electrode include fractal
coating of the distal end to reduce the stimulation threshold
(the steroidal coating of the electrode is absent). However,
an increase in the stimulation threshold did occur 16 years
after implantation, which eventually led to the identifica-
tion of the true cause of the diaphragm stimulation that had
been bothering the patient for a long period of time and its
successful elimination.

CONCLUSION

Diaphragmatic stimulation is not an uncommon
complication after pacemaker implantation, which causes
significant discomfort to the patient and impairs quality of
life. One of its causes is inadvertent positioning of the elec-
trode in one of the CS branches, most often MCV. Timely
diagnosis of this complication allows early repositioning
of the electrode and avoid deterioration of the patients’
quality of life.
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A clinical case of cryoballon ablation of pulmonary veins in a patient with atrial fibrillation with congenital heart
disease: persistent left superior vena cava, atresia of the superior vena cava. The methods of investigation at the pre-
operative stage are described, which allow to plan the operation in advance, taking into account the peculiarities of the
confluence of the main veins into the heart, and also some technical features of cryoballon ablation surgery are emphasized.
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Atrial fibrillation (AF) is the most common arrhyth-
mia in the global population. «Gold standard» of cathe-
ter-based treatment is pulmonary vein isolation (PVI), for
which radiofrequency and cryoballoon ablation (CBA)
techniques are used. For this procedure, transvenous ac-
cess to the right atrium (RA) is performed, followed by
transseptal puncture to guide ablation catheters into the
left atrium (LA).

When anomalies of the trunk vessels enter the heart,
the standard surgical protocol requires modifications, lead-
ing to non-standard situations and complicating the PVI
procedure. The most frequent variant of anomalies in the
vessels providing inflow to the heart is the persistent left
superior vena cava (PLSVC), which occurs in 2-5% of
congenital heart disease cases. According to a systematic
review and meta-analysis on prenatal echocardiography
(Echo), this abnormality occurs in 0.2-0.6% in the general
population [2]. It is worth noting that such a congenital
heart defect is not clinically manifested in any way and is
often an incidental finding during examination.

PLSVC formation is a consequence of impaired
obliteration of the left anterior cardiac vein, which
drains into the right atrium via the great cardiac vein
and coronary sinus. The coronary sinus is dilated in such
cases. The left vena cava is most often the accessory
vein. In such cases, the width of the right and left supe-
rior vena cava may differ: when there is communication
between them, the main right superior vena cava is often
wider, whereas in the absence of communication, both
veins are usually of the same width. In addition to no
obliteration of the left anterior cardiac vein, right-sid-
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ed obliteration of this vein may be observed. The result
of this development would be atresia of the main right
SVC while preserving the left one flowing into the cor-
onary sinus (CS). The frequency of detection of a single
left superior vena cava is about 2% [3].

Fig. 1. Three-dimensional model of heart chambers
based on multispiral computed tomography with
contrast. Note: 1 - dilated coronary sinus, 2 -

left persistent superior vena cava, 3 - left atrial
appendage, 4 - left pulmonary artery, 5 - left atrium,
6 - inferior vena cava.
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Clinical case

A 66-year-old patient diagnosed with persistent
form of AF was admitted to the cardiac rhythm distur-
bance department for catheter-based PVI. The patient
complained of heart palpitations accompanied by dys-
pnea, weakness, dizziness. AF was first reported at the
age of 48 years and had a paroxysmal form. After suf-
fering a covid-associated viral infection, the arrhythmia
became chronic. No attempts to restore sinus rhythm were
made at the place of residence. As drug therapy, the pa-
tient is continuously taking metaprolol 25 mg once dai-
ly, amiodarone 200 mg once daily, and apixaban 5 mg
twice daily. At the outpatient stage, the patient underwent
all standard laboratory and instrumental investigations.
During Echo in our center, enlarged inferior vena cava
(23 mm and 11 mm on inspiration) and CS (17 mm) were
noted. On the eve of surgery, the patient underwent con-
trast-enhanced multispiral computed tomography. Based
on this, we performed an anatomic reconstruction of the
heart chambers and identified atresia of the SVC and
PLSVC, which flowed into the CS and passed between the
auricle of the LA and the left PV. Using the software for
processing multispiral computed tomography with con-
trast and three-dimensional reconstruction of the heart
chambers, a model of the RA and LA with the main ves-
sels flowing into them was constructed (Fig. 1). Before
surgery, the patient underwent a transesophageal Echo,
which excluded LA auricular thrombosis.

CBA was chosen as the method of catheter-based
PVI. The procedure was performed under total intrave-
nous anesthesia using fentanyl 0.05% and propofol 1%
at a dose of 5 mg/kg/h. Venous access was performed
using the Seldinger method. A ten-pole electrophysiolo-
gy catheter was placed into the CS through the subcla-
vian vein on the left side via the PLSVC. We performed
contrast-enhanced CS, in which an increase in its size
was noted (Fig. 2). A ten-pole guided electrophysiolo-
gy catheter was placed through the femoral vein on the
left side into the right ventricle. A Swartz intraducer was

Fig. 2. Coronary sinus contrast. Anteroposterior
projection. Note: 1 - left persistent superior vena cava,
2 - dilated coronary sinus, 3 - electrode in the right
ventricle, 4 - electrode in the coronary sinus.
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placed through the right femoral vein into the right atri-
um, through which the transseptal puncture needle was
guided. Due to atresia of the superior vena cava, the long
conductor was placed under the roof of the RA. Atrial
septal puncture was performed under radiologic control
and had a number of features.

First of all, the classic transseptal needle jump from
the superior vena cava to the RA was absent. Also, CS
dilatation altered the true boundaries of the atrioventric-
ular sulcus. Heparin was then administered based on the

Fig. 3. Radiologic picture of the left atrium and
pulmonary veins. Anteroposterior projection. Note:

1 - left atrial contrast, 2 - occlusion and angiography
of the left superior pulmonary vein, 3 - occlusion and
angiography of the right superior pulmonary vein,

4 - occlusion and angiography of the right inferior
pulmonary vein.

Fig. 4. Radiologic picture when a diaphragmatic

nerve stimulation electrode is passed through the
coronary sinus and left persistent superior vena cava.
Anteroposterior projection. Note: 1 - diagnostic guided
electrode in the region of the right subclavian vein, 2 -
electrode in the coronary sinus, 3 - cryoballoon catheter
in the upper pulmonary vein.
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patient s weight at a rate of 100 units per 1 kg of weight.
After that, a Swartz introducer was inserted into the LA
via a long conduit and then replaced with a guided de-
livery system, through which a cryoballoon catheter with
a circular diagnostic electrode was guided. Using the
Astrocard navigation system, anatomic reconstruction of
the LA and PV was performed. Arctic Front Advance Pro
was used as the cryoballoon catheter. Cryo-interventions
lasting 180 seconds were performed according to the
standard protocol. We observed no technical difficulties
with the positioning of the Achieve eight-pole diagnostic
electrode in the PV, as well as no problems with their oc-
clusion with the cryoballoon (Fig. 3). For right PV expo-
sures, a guided diagnostic catheter was guided through
the coronary sinus into the region of the right subclavian
vein to stimulate the right diaphragmatic nerve (Figure
4). At the end of the procedure, AF persisted and sinus
rhythm was restored with 200 J electric pulse therapy. At
the time of the patient’s discharge, preservation of sinus
rhythm was noted.

DISCUSSION OF FINDINGS

According to the latest guidelines for the treatment of
AF, PVI is recommended for all patients in the first stage,
regardless of the form of arrhythmia [4]. Catheter-based
interventions for cardiac rhythm in patients with PLSVC
have been described in the literature [5-8]. However,
there are limited publications on PV CBA in patients with
PLSVC and SVC atresia, and all of them are described by
foreign authors [9, 10].

The presence of this anomaly of venous blood flow-
ing into the heart from the upper body suggests an ad-
ditional risk of complications during PV CBA. First of
all, the transseptal puncture procedure becomes non-stan-
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dard. Since there is no first jump of the transseptal needle
when it is lowered to the atrial septum and the atrioven-
tricular sulcus is disturbed due to dilated CS, there may
be technical difficulties in providing access to the PV, as
well as an increased risk of needle exit into the pericardi-
um and cardiac tamponade. A number of authors recom-
mend performing this procedure under echocardiographic
control. Both transesophageal and intracardiac transduc-
ers for echocardiography can be used [11].

Also atresia of the SVC makes stimulation of the
diaphragmatic nerve more difficult. Some authors, having
encountered an anomalous cardiac structure with PLSVC
and atresia of the SVC, controlled only the amplitude of
diaphragm contraction during right PV exposures [12]. In
our case, it was possible to achieve stimulation of the right
diaphragmatic nerve using a guided diagnostic catheter.

CONCLUSION

In presenting this clinical case, we would like to
emphasize a number of important aspects. First, a com-
plete preoperative examination of patients can detect
cardiac abnormalities even preoperatively. Subsequently,
this makes it possible to anticipate a number of technical
difficulties and to think in advance about how to solve
them. Secondly, we described a method of stimulation of
the diaphragmatic nerve in SVC atresia. In this situation,
we recommend the use of a guided diagnostic catheter,
which can be passed through the CS and PLSVC to the
area of the left subclavian vein. Third, we would like to
point out that the standard transseptal puncture protocol
undergoes significant modification due to SVC atresia
and dilated CS. In this situation, it is advisable to perform
atrial septal puncture under the control of transesopha-
geal or intracardiac echocardiography.
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The use of early rhythm control and catheter ablation is an actively developing direction in the treatment of atrial
fibrillation. The review presents studies published from 2021 to 2024, the results of which have the potential to streng-
then evidence on the early rhythm control and allow to expand the recommendations for the use of catheter ablation with

evidence-based medicine principles.
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The emerging trend in improving therapy for pa-
tients with atrial fibrillation (AF) focuses on early rhythm
control and identifying indications for catheter ablation
as first-line therapy. The topic of early rhythm control
in AF has 92 publications in the PubMed database over
the past 3 years (2021 to 2024), including 8 randomized
clinical trials. The review presents data from 28 papers,
all of which meet the methodological quality criteria out-
lined in the Cochrane Handbook. The results from these
studies have the potential to strengthen the evidence sup-
porting the need for early rhythm control. This provision
becomes particularly important given the development of
the concept of AF as a continuum with progression of ar-
rhythmia to a permanent form. The second part of the re-
view presents 12 studies on the topic of catheter ablation
in AF, with results published from 2021 to 2023. These
studies allow us to expand the recommendations for us-
ing this technique for sinus rhythm control, based on the
principles of evidence-based medicine.

STUDIES THAT HAVE STRENGTHENED
THE POSITION OF RHYTHM CONTROL
STRATEGIES IN PATIENTS WITH ATRIAL
FIBRILLATION

In 2022 published a study by E. Marcusohn et al. [1],
devoted to the factors associated with the recovery of left
ventricular (LV) function in patients with cardiomyopathy
due to AF (its diagnosis was based on the exclusion of oth-
er causes of heart failure and recovery of LV function after
return to sinus rhythm). The aim of the study was to iden-
tify clinical and echocardiographic factors associated with
the improvement in LV systolic function after electrical
cardioversion or catheter ablation in patients with reduced
LV ejection fraction (EF) due to atrial fibrillation AF-in-
duced cardiomyopathy. The study included patients with
initially preserved LVEF (during sinus rhythm), decreased

© Autors 2024

LVEF as a result of the influence of AF, and improved
LVEEF after restoration of sinus rthythm. The authors com-
pared the data of those patients in whom LVEF increased
to baseline normal levels with those in whom no such ef-
fect was observed. In 86 patients with AF, there were signs
of decreased LV systolic function and improved EF after
return to sinus rhythm, with 64% of patients restoring EF
to baseline. Patients with a history of ischemic heart dis-
ease, lower LVEF, and larger LV size in AF-induced car-
diomyopathy were less likely to return to a level of normal
LV function after restoration of sinus rhythm. The study
had several limitations: echocardiography was performed
by five specialists, introducing the possibility of variabil-
ity in result interpretation. Additionally, LV function was
assessed using transesophageal rather than transthoracic
echocardiography. The results may be related to inaccu-
rate ultrasound diagnosis of arrhythmia-associated cardio-
myopathy but, on the other hand, may indicate the need
for earlier initiation of treatment of AF with reduced EF to
improve outcomes.

The American College of Cardiology, American
Heart Association, American College of Thoracic Phy-
sicians, and Heart Rhythm Society (ACC/AHA/ACCP/
HRS) included this study in their 2023 recommendations
as support for a grade 1 (upward revision from 2019
recommendations) provision: patients with reduced EF
function and persistent AF (or with a high burden of AF)
should be advised to attempt rhythm control to assess
whether AF contributes to reduced EF function [2]. The
European Society of Cardiology (ESC) 2020 Recommen-
dations in this regard include the following provisions: 1)
catheter ablation of AF is recommended for the purpose
of reverse remodeling of LV dysfunction in patients with
AF when there is a high probability of tachyinduced car-
diomyopathy regardless of symptoms (class I); 2) cathe-
ter ablation should be considered in selected patients with
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heart failure and low LVEF to improve survival and re-
duce the number of hospitalizations related to heart fail-
ure (ITa) [3].

A study by J.G.Andrade et al (2021) focused on
cryoablation or drug treatment as first-line therapy for
AF [4]. The authors randomized 303 patients with symp-
tomatic, previously untreated paroxysmal AF to undergo
cryoablation or receive antiarrhythmic drug therapy for
rhythm control. All patients had a cardiac monitoring
device implanted to detect atrial tachyarrhythmias. The
follow-up period was 12 months. The primary endpoint
was the first documented recurrence of any atrial tach-
yarrhythmia (AF, atrial flutter, or atrial tachycardia) be-
tween days 91 and 365 after catheter ablation or initiation
of antiarrhythmic drug. After 1 year, recurrence of atri-
al tachyarrhythmias was reported in 66 of 154 patients
(42.9%) in the ablation group and 101 of 149 patients
(67.8%) in the medical antiarrhythmic therapy group
(hazard ratio [HR] 0.48; 95% confidence interval [CI]
0.35-0.66; P<0.001). Symptomatic atrial tachyarrhythmia
recurred in 11.0% of patients who underwent ablation and
in 26.2% of patients receiving antiarrhythmic drugs (HR
0.39; 95% CI 0.22-0.68). Serious adverse events occurred
in 5 patients (3.2%) undergoing ablation and in 6 patients
(4.0%) receiving antiarrhythmic drugs.

The J.G.Andrade et al study was included in the
ACC/AHA/ACCP/HRS recommendations to support
a class 2a provision: in patients with symptomatic AF,
rhythm control should be considered for symptom im-
provement [2]. The ESC document in 2020 assigned a
class I recommendation: rhythm control therapy is rec-
ommended to improve symptoms and quality of life in
patients with symptomatic AF [3].

The work of D.Kim et al (2021) presented a nation-
wide cohort study of the timing of treatment and effects
of rhythm control strategy in patients with AF [5]. The
authors aimed to determine whether the results of rhythm
control strategies differ depending on the time between the
diagnosis of AF and the initiation of treatment. The study
included 22,635 adult patients with AF and cardiovascular
disease who had recently started treatment according to a
rhythm control strategy (antiarrhythmic drugs or ablation)
or a ventricular rate control strategy for AF between July
28, 2011, and December 31, 2015. A combined outcome
was recorded: death from cardiovascular causes, ischemic
stroke, hospitalization for heart failure or myocardial in-
farction. In the study population, the mean age was 70
years and the duration of follow-up was 2.1 years. Among
patients with early treatment of AF (initiated within one
year of diagnosis), rhythm control was associated with a
lower risk of the primary combined outcome (HR 0.81;
95% CI 0.71-0.93; P=0.002). However, in patients with
late treatment of AF (one year or more after diagnosis),
no difference in the risk of the primary combined outcome
was found between rhythm control and rate control (HR
0.97; 95% CI 0.78-1.20; P=0.76). There were also no sig-
nificant safety differences between rhythm and frequency
control strategies across treatment time. Earlier initiation
of treatment was linearly associated with more favorable
cardiovascular outcomes for rhythm control compared with
frequency control. Consequently, early initiation of thythm
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control in D. Kim et al. was associated with a lower risk of
adverse cardiovascular outcomes when compared with a
rate control strategy in patients with newly diagnosed AF.
This association was not detected in patients who had suf-
fered from AF for more than one year.

In 2022, an article by J. Dickow et al. was published
on the applicability of the EAST-AFNET 4 study results in
routine practice. The EAST-AFNET 4 study demonstrat-
ed the clinical benefit of an early rhythm control strategy
in patients with first-onset atrial fibrillation (AF) and con-
comitant cardiovascular diseases. The authors identified
109739 patients with newly diagnosed AF similar to the
design of the EAST-AFNET 4 trial during the recruitment
period. Patients were classified as receiving early rhythm
control with ablation or antiarrhythmic drug therapy within
the first year after diagnosis of AF (n=27106) or not re-
ceiving early rhythm control (control group; n=82633).
After applying the propensity score matching statistical
technique, Cox regression was used to compare the groups
by the primary combined outcome, which included death
from any cause, stroke, hospitalization for heart failure, or
myocardial infarction. The majority of patients (79948 of
109739; 72.9%) met the inclusion criteria for EAST-AF-
NET 4. Early rhythm control was associated with a reduced
risk of primary combined outcome (HR 0.85; 95% CI 0.75-
0.97; P=0.02) with significant concordance of outcomes
between patients who met (HR 0.89; 95% CI 0.76-1.04;
P=0.14) and did not meet EAST-AFNET 4 inclusion cri-
teria (HR 0.77; 95% CI 0.60-0.98; P=0.04). Early rhythm
control was associated with a lower risk of stroke in both
the overall cohort and in patients who met inclusion crite-
ria in EAST-AFNET 4. This analysis confirmed the clinical
benefit of early rhythm control observed in EAST-AFNET
4 and the need to consider it as an effective treatment op-
tion for newly diagnosed AF.

The work of D.Kim et al. and J.Dickow et al. and
the EAST-AFNET 4 study were the basis for a new ACC/
AHA/ACCP/HRS recommendation in 2023: rhythm con-
trol should be considered for patients with newly diag-
nosed AF (<1 year) to reduce the risk of hospitalization,
stroke, and death (2a) [2]. The EAST-AFNET 4 data were
not included in the 2020 ESC recommendations for AF due
to near-simultaneous submission, and the provisions of the
ESC document relate primarily to symptomatic patients. In
particular, catheter-based pulmonary vein isolation should
be considered as first-line therapy for rhythm control to im-
prove symptoms in selected groups of patients with symp-
tomatic episodes of paroxysmal AF (Ila recommendation).
It can also be considered in patients with symptomatic per-
sistent AF without major risk factors for recurrent AF as an
alternative to class I and III antiarrhythmic drugs, taking
into account patient choice, benefits, and risks (IIb recom-
mendation) [3].

A.Rillig et al. conducted the EAST-AFNET 4 sub-
analysis on early rhythm control in patients with AF and
heart failure [8]. The paper evaluated the effect of early
rhythm control therapy versus conventional treatment
(rhythm control only for symptom improvement) on two
primary outcomes of the trial and on selected secondary
outcomes in patients with New York Heart Association
class II-III heart failure symptoms or LVEF <50%. A to-
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tal of 798 patients (37.6% women, mean age 71.0 years,
785 with known LVEF) were included in the analysis. The
majority of patients (n=442) were diagnosed with heart
failure with preserved LVEF (LVEF>50%; mean LVEF
61+6.3%), 211 patients had heart failure with moderate-
ly reduced LVEF (LVEF 40-49%; mean LVEF 4442.9%),
and 132 patients had heart failure with reduced LVEF
(LVEF<40%; mean LVEF 3145.5%). The median fol-
low-up was 5.1 years. The combined primary outcome of
cardiovascular death, stroke, or hospitalization for wors-
ening heart failure or acute coronary syndrome occurred
less frequently in patients randomized to early rhythm
control (94/396; 5.7 per 100 patient-years) compared with
patients randomized to «usual care» (130/402; 7.9 per 100
patient-years; HR 0.74; 95% CI 0.56-0.97; P=0.03), re-
gardless of heart failure status (P=0.63). At the same time,
LVEF improved in both groups (absolute change in LVEF
after 2 years was 5.3£11.6% in the early rhythm control
group and 4.9+11.6% in the «usual care» group; P=0.43).
This work confirmed that rhythm control therapy has clin-
ical benefit when initiated within 1 year after diagnosis of
AF in patients with signs or symptoms of heart failure.

Also, the issue of features of AF therapy in heart
failure was analyzed by D.L.Packer et al. based on the re-
sults of comparison of ablation and drug therapy of AF in
heart failure in participants of the CABANA study [9]. In
this project, 2204 patients with AF aged >65 years or <65
years and with >1 risk factors for stroke were random-
ized into groups of catheter ablation for pulmonary vein
orifice isolation or drug therapy that included drugs that
controlled ventricular rate or sinus rhythm. A total of 778
(35%) of the study participants had baseline heart failure
>II functional class according to the New York Heart As-
sociation classification. The primary endpoint of the CA-
BANA trial was combined (death, disabling stroke, major
bleeding, or resuscitation for sudden cardiac arrest). In
this CABANA fragment, 378 patients received ablation
and 400 received drug therapy for AF. LVEF at baseline
was available in 571 patients (73.0%) and was <40% in
9.3% of them and 40-50% in 11.7%. The ablation group
had a 36% reduction in the incidence of the primary com-
bined endpoint (HR 0.64; 95% CI; 0.41-0.99) and a 43%
reduction in the risk of all-cause mortality (HR 0.57; 95%
CI 0.33-0.96) compared with drug therapy, with a median
follow-up period of 48.5 months. The incidence of recur-
rent AF was lower in the ablation group (HR 0.56; 95%
CI 0.42-0.74). The adjusted mean difference for the to-
tal AFEQT questionnaire score, averaged over the entire
60-month follow-up period, was 5.0 points (95% CI 2.5
to 7.4 points) and for the frequency of symptoms from the
MAFSI list was 2.0 points in favor of the ablation group
(95% CI; -2.9 to -1.2). In summary, in CABANA partic-
ipants with chronic heart failure diagnosed at the time of
study inclusion, catheter ablation resulted in reduced re-
currence of AF, improved survival, and improved quality
of life compared with drug therapy. At the same time, the
majority of patients had preserved LV function.

The data of A.Rillig et al. and D.L.Packer et al.
confirmed the provision of ACC/AHA/ACCP/HRS 2023
recommendations: for patients with AF and heart failure,
rhythm control should be considered to improve symptoms
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and outcomes (such as death and hospitalization for heart
failure or ischemia) (2a) [2].

Within the framework of the view of AF as a pro-
gressive staging disease, the issue of slowing the pro-
gression of AF is an important one. In this context, the
works of T. Koldenhof et al. are referenced (showing that
in patients with first-diagnosed paroxysmal atrial fibrilla-
tion, the use of verapamil was associated with less pro-
gression of atrial fibrillation compared to the use of be-
ta-adrenoblockers or no frequency control) as well as
W.Y. Yang et al. Recent work has identified clinical fac-
tors associated with progression of AF by analysis of the
China Registry. Of the 8290 patients with paroxysmal AF
included in the study, 50% underwent primary AF abla-
tion. The primary outcomes were ischemic stroke/system-
ic embolism, hospitalization for cardiovascular causes,
death from cardiovascular causes, and death from any
cause. The median follow-up duration was 1091 days, pro-
gression of AF to persistent form occurred in 881 (22.5%)
patients in the no-ablation group, whereas only 130 (3.0%)
patients in the ablation group relapsed and developed per-
sistent AF. Older age, longer history of AF, heart failure,
arterial hypertension, coronary heart disease, respiratory
disease, and larger atrial diameter were associated with
progression of AF, whereas use of antiarrhythmic drugs
and AF ablation were associated with no progression of
arrhythmia. In patients in the non-ablation group, progres-
sion of AF was independently associated with an increased
risk of ischemic stroke/embolism (HR 1.52; 95% CI 1.15-
2.01) and hospitalization for cardiovascular causes (HR
1.40; 95% CI 1.23-1.58).

The available data on the progression of AF led the
ACC/AHA/ACCP/HRS experts to make a recommenda-
tion in 2023: for patients with AF, a rhythm control strat-
egy should be considered to reduce the likelihood of AF
progression (2a) [2]. The ESC guidelines in 2020 noted
that «the true impact of different therapeutic interventions
at different stages of the disease on the progression of AF
is not clearly defined» [3].

The next direction of modern research is the study of
the role of symptoms in the choice of treatment tactics for
AF. D.Sgreccia et al. in 2021 published a systematic review
and meta-analysis comparing outcomes in asymptomatic
and symptomatic AF (death from any cause, cardiovascu-
lar death and thromboembolic events), including data from
81462 patients [12]. Twenty-six percent of patients had AF
characterized as asymptomatic, and 74% had symptoms.
No differences were found between these patient groups
with respect to the risks of all-cause mortality (HR 1.03;
95% CI 0.81-1.32), death from cardiovascular causes (HR
0.87; 95% CI 0.54-1.39), risk of stroke (HR 1.22; 95% CI
0.77-1.93), and stroke or systemic thromboembolism (HR
1.06; 95% C1 0.86-1.31).

S.Willems et al. analyzed the early rhythm control
strategy for symptomatic and asymptomatic (modified
EHRA class I) AF in the EAST-AFNET 4 study. The
clinical benefit of early systematic rhythm control did
not differ between asymptomatic and symptomatic pa-
tients [13].

A.N.L.Hermans et al. [14] showed that in patients
with persistent AF, assessment of self-reported symp-
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toms related to rhythm control with electrical cardio-
version once before cardioversion and once during the
1-month follow-up after cardioversion rarely revealed
a correlation between symptoms and rhythm pattern.
Better methods are needed to assess the relationship
between symptoms and heart rate in patients with per-
sistent AF.

Published work in this area has led experts from
the American College of Cardiology (ACC), American
Heart Association (AHA), American College of Chest
Physicians (ACCP), and Heart Rhythm Society (HRS)
to conclude that in patients with atrial fibrillation (AF),
when the contribution of AF to symptomatology is un-
clear, an attempt at thythm control (e.g., cardioversion
or pharmacologic therapy) may be considered to deter-
mine the relationship of symptoms to AF (2b recom-
mendation) [2].

N.Bodagh et al. performed a systematic review of
the effect of catheter ablation on cognitive function in AF
compared to drug therapy [15]. There were no significant
differences in the effects of the two arrhythmia treatments
on cognitive decline. D.Kim et al. [16] presented a na-
tionwide population-based cohort study of the relationship
between rhythm control and dementia in patients with AF.
We included 41135 patients with AF receiving antico-
agulant therapy who were first treated for sinus rhythm
control (antiarrhythmic drugs or ablation) or ventricular
rate control between January 1, 2005 and December 31,
2015. The primary outcome was dementia, and the statis-
tical technique of propensity score matching was used. In
the study population (46.7% women; mean age 68 years),
4039 patients were diagnosed with dementia during a
mean follow-up period of 51.7 months. Rhythm control
versus frequency control was associated with a reduced
risk of dementia (weighted incidence rate 21.2 vs 25.2 per
1000 person-years; adjusted HR 0.86; 95% CI 0.80-0.93).
The association between rhythm control and reduced risk
of dementia was observed even after adjustment for stroke
development (adjusted HR 0.89; 95% CI 0.82-0.97) and
was more prominent in relatively younger individuals
and patients with lower CHA,DS -VASc scores. Among
dementia subtypes, rhythm control was associated with a
lower risk of Alzheimer’s disease (adjusted HR 0.86; 95%
CI 0.79-0.95).

The issues of cardiac remodeling were devoted to the
works of Y.Abe et al. [17] and L.Soulat-Dufour et al. [18].
The second study reported that restoration of sinus rhythm
reversed cardiac remodeling and reduced valve regurgita-
tion in patients with first diagnosed AF, as demonstrated by
serial three-dimensional transthoracic echocardiography in
117 patients hospitalized for atrial fibrillation at admission,
6 months, and 12 months. In 47 patients with active res-
toration of sinus rhythm by cardioversion and/or ablation,
there was a decrease in all indexed atrial volumes, right
ventricular end-systolic volume, an increase in LV end-dia-
stolic volume, and improved function of all four chambers
of the heart.

These works support the ACC/AHA/ACCP/HRS
experts’ recommendation: in patients with AF, a rhythm
control strategy can be considered to reduce the likelihood
of dementia or worsening structural heart disease (2b) [2].
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STUDIES STRENGTHENING THE
POSITION OF CATHETER ABLATION
IN PATIENTS WITH ATRIAL FIBRILLATION

An important result of studies in recent years that
have led to changes in clinical guidelines for the treatment
of AF is the superiority of catheter ablation over pharma-
cologic therapy for rhythm control in certain categories
of patients. In the AHA/ACC/ACCP/HRS guidelines, the
class of this recommendation has been updated from 2a to
1. The basis for this change was data from the EARLY-AF
and STOP AF First studies.

The work of O.M.Wazni et al. STOP AF First evalu-
ated cryoballoon ablation as initial therapy for AF involv-
ing patients aged 18 to 80 years with paroxysmal AF [19].
Participants who had not previously received rhythm con-
trol therapy were randomized 1:1 to treatment with class |
or III antiarrhythmic drugs or pulmonary vein orifice isola-
tion with cryoballoon ablation. Arrhythmia monitoring in-
cluded: 12-lead electrocardiography performed at baseline,
1, 3, 6, and 12 months; patient-activated transtelephonic
monitoring performed weekly and when symptoms were
present at 3 to 12 months; and 24-hour ambulatory moni-
toring at 6 and 12 months. The primary efficacy end point
was treatment success, defined as the absence of primary
procedure failure or recurrence of atrial tachyarrhythmias
after a 90-day blinded period, assessed by Kaplan-Meier
analysis. The primary safety endpoint was evaluated in the
ablation group only and represented the composite of seri-
ous adverse events associated with the procedure. Of 203
participants, 104 underwent ablation and 99 received drug
therapy. In the ablation group, initial procedural success
was achieved in 97% of patients. In Kaplan-Meier analy-
sis, the proportion of patients with successful treatment at
12 months was 74.6% (95% CI 65.0-82.0) in the ablation
group and 45.0% (95% CI 34.6-54.7) in the drug therapy
group (P<0.001). There were two safety related events in
the ablation group. Consequently, cryoballoon ablation as
initial therapy was superior to drug treatment in the pre-
vention of atrial arrhythmia recurrence in patients with
paroxysmal AF.

J.G.Andrade et al. in the EARLY-AF study [20] com-
pared the progression of AF after cryoablation or drug ther-
apy. The hypothesis of the work was the notion that cathe-
ter ablation as initial therapy can influence the pathogenetic
mechanism of AF and stop the progression to a persistent
form of arrhythmia. The authors reported a three-year fol-
low-up of patients with paroxysmal AF who were untreat-
ed before inclusion in the study and randomized to initial
rhythm control therapy with cryoballoon ablation or to
treatment with antiarrhythmic drugs. All patients were fitted
with implantable loop recorders and assessed by download-
able daily recordings and in-person visits every 6 months.
Data were recorded on first episode of AF lasting >7 days
or 48 hours to 7 days but requiring cardioversion for ter-
mination, recurrence of atrial tachyarrhythmias defined as
AF, atrial flutter, or tachycardia lasting >30 s, burden of AF,
and measures of quality of life, care-seeking, and safety
data were recorded. A total of 303 patients were included
in the study, of whom 154 patients received primary rhythm
control therapy with cryoballoon ablation and 149 patients
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received antiarrhythmic drug therapy. During 36 months of
follow-up, 3 patients (1.9%) in the ablation group devel-
oped an episode of persistent AF compared with 11 patients
(7.4%) in the medical treatment group (HR 0.25; 95% CI
0.09-0.70). Atrial tachyarrhythmias occurred in 87 patients
in the ablation group (56.5%) and 115 in the antiarrhyth-
mic drug group (77.2%) (HR 0.51; 95% CI 0.38-0.67).
At 3 years, 8 patients (5.2%) in the ablation group and 25
(16.8%) in the antiarrhythmic drug group were hospitalized
(HR 0.31; 95% CI 0.14-0.66), and serious adverse events
occurred in 7 (4.5%) and 15 (10.1%) patients, respective-
ly. Thus, initial treatment of paroxysmal AF with cathe-
ter-based cryoballoon ablation was associated with a lower
incidence of persistent AF or recurrent atrial tachyarrhyth-
mias during 3 years of follow-up compared with initial use
of antiarrhythmic drugs.

The work of K.Yalin et al. was devoted to catheter
ablation for AF in patients under 30 years of age [21]. Fif-
ty-one patients (mean age 24.0+4.2 years, 78.4% male)
with drug-resistant paroxysmal AF participated in the
study. The subjects did not have structural heart disease or
a family history of AF. Electrophysiologic study revealed
supraventricular tachycardia in 12 patients (23.5%): or-
thodromic atrioventricular re-entry tachycardia with a
hidden additional conduction pathway (3 patients); typi-
cal atrioventricular nodal re-entry tachycardia (6 patients);
tachycardia with a focus in the region of the left superior
pulmonary vein, tachycardia with a focus in the region of
the left atrial appendage, and typical atrial flutter (1 patient
each). In patients with electrophysiologically induced su-
praventricular tachycardias, ablation without pulmonary
vein isolation was performed as an index procedure, except
for the patient with atrial flutter, who underwent ablation
of the cavotricuspid isthmus in addition to pulmonary vein
isolation. The remaining patients underwent radiofrequen-
cy (29.4%) or cryoballoon (47%) pulmonary vein isolation.
No serious complications related to the ablation procedure
were reported. Follow-up was based on outpatient visits,
including 24-hour Holter electrocardiogram monitoring at
3, 6, and 12 months after ablation. In case of symptoms
suggestive of arrhythmia recurrence, additional daily mon-
itoring was ordered. Recurrence was defined as an episode
of any atrial tachyarrhythmia >30 s after a 3-month blind-
ed period. A total of 2 patients with atrioventricular nodal
re-entry tachycardia and 1 patient with left atrial tachycar-
dia from appendage had a recurrence of AF within the first
3 months and underwent pulmonary vein isolation. After a
3-month blinded follow-up period of 17.0+10.1 months, no
recurrence of atrial tachyarrhythmias was recorded in 44 of
51 patients (86.2%). In the pulmonary vein isolation group,
33 of 39 patients (84.6%) had no recurrence of atrial tach-
yarrhythmias. The authors concluded that the substrate of
supraventricular tachycardia is identified in approximate-
ly one quarter of young patients with a history of AF, and
targeted ablation without pulmonary vein isolation may be
sufficient in these patients. At the same time, pulmonary
vein isolation is necessary in most patients and is safe and
effective in this population.

I. El Assaad et al. [22] studied the management and
outcomes of AF in young children and adults in a multi-
center study including patients under 21 years of age with

e9

documented AF from January 2004 to December 2018.
Demographic data, family and clinical history, electro-
physiological parameters, and results of AF treatment were
analyzed, among others. Patients with comorbidities were
excluded from the study. Of 241 patients (83% male; mean
age of onset, 16 years), recurrence of AF was observed in
94 (39%) during 2.1+2.6 years of follow-up. In multivar-
iate analysis, family history of this arrhythmia in first-de-
gree relatives <50 years of age (HR 1.9; P=0.047) and lon-
ger PR interval duration during sinus rhythm (HR 1.1 per
10 ms; P=0.037) were predictors of recurrent AF. AF recur-
rence was independent of «no treatment» (39/125, 31%),
initiation of daily antiarrhythmic drug therapy (24/63,
38%), or performance of ablation (14/53, 26%; P=0.39).
Only ablation of non-AF substrate for supraventricular
tachycardia contributed to the absence of AF recurrence
(P=0.013).

D.S.Chew [23] evaluated the cost-effectiveness of
catheter ablation compared with the use of antiarrhythmic
drugs in the treatment of AF in the United States according
to the CABANA study. In this project, catheter ablation did
not significantly reduce the incidence of the primary end-
point (death, disabling stroke, major bleeding, or resuscita-
tion for cardiac arrest) compared with drug therapy, but did
improve quality of life and reduce the risk of recurrent AF.
In the subgroup of patients with heart failure, ablation im-
proved not only quality of life but also survival. Cost-effec-
tiveness was a secondary endpoint in the CABANA study,
included the calculation of an incremental cost-effective-
ness ratio (ICER - the ratio of the difference in cost to the
difference in effectiveness between an intervention and a
comparison technology reflects the incremental value of
an additional unit of effectiveness of a medical technology
[24]). Given that the ICER reference value in the US is
implicit, it was concluded that in the CABANA study cath-
eter ablation was economically attractive compared with
drug therapy in general when assessing ICER per predicted
Quality-Adjusted Life Years (QALY), but not per life year
in general.

K-H.Kuck et al. [25] compared the effect of cathe-
ter ablation and drug therapy on slowing the progression
of AF in the ATTEST study, showed that radiofrequency
catheter ablation is superior to drug therapy in slowing the
progression of paroxysmal to persistent form of AF. The
incidence of persistent AF/atrial tachycardia at 3 years
(Kaplan-Meier estimate) was significantly lower in the ab-
lation group (2.4%; 95% CI 0.6-9.4%) than in the antiar-
rhythmic drug therapy group (17.5%; 95% CI 10.7-27.9%;
one-sided P=0.0009).

K.H.Monahan et al. [26] compared the outcomes of
ablation and drug therapy depending on the form of AF
in the CABANA study. At inclusion, 946 (42.9%) pa-
tients were diagnosed with paroxysmal form of AF, 1042
(47.3%) - persistent, 215 (9.8%) - long-term persistent.
The following adjusted hazard ratio values for the prima-
ry endpoint CABANA (catheter ablation to drug therapy)
were obtained: 0.81 (95% CI 0.50-1.30) for patients with
paroxysmal, 0.83 (95% CI 0.56-1.22) for patients with
persistent, and 0.93 (95% CI 0.36-2.44) for patients with
long-standing persistent AF. Ablation was more effective
than drug therapy in reducing the risk of first arrhythmia
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recurrence in all forms of AF with an adjusted hazard ratio
of 0.49 (95% CI 0.39-0.62) for patients with paroxysmal,
0.53 (95% CI 0.43-0.65) for persistent, and 0.64 (95% CI
0.41-1.00) for long-standing persistent AF. Ablation was
associated with greater symptom reduction, with the mean
difference on the MAFSI scale being in favor of ablation at
S-year follow-up in all subgroups: for paroxysmal AF, the
difference was -1.9 points (95% CI -1.2 to -2.6), for per-
sistent AF -0.9 (95% CI -0.2 to -1.6), and for long-stand-
ing persistent -1.6 points (95% CI -0.1 to -3.1). Ablation
was also associated with greater improvement in quality
of life at 5-year follow-up in all subgroups. The overall
AFEQT score improved by 5.3 points (95% CI 3.3 to 7.3)
in patients with paroxysmal AF compared with the drug
therapy group, with a difference of 1.7 points (95% CI 0.0
to 3.7) in persistent AF and 3.1 points (95% CI -1.6 to 7.8)
in long-term persistent AF. Although the prognostic effects
of catheter ablation treatment compared with drug therapy
on the primary endpoint did not differ for all forms of atri-
al fibrillation (AF), ablation was more effective than drug
therapy in reducing the rate of recurrent AF and improving
quality of life in all three subgroups.

The role of the form of AF was also studied in the
work of D.J. Friedman et al., which focused on changes
in the frequency of care and costs within the healthcare
system when catheter ablation is used for both paroxysmal
and persistent AF. Data from 2794 patients with paroxys-
mal and 1909 with persistent form of AF who underwent
ablation in 2016-2018 were considered. Outcomes as-
sessed included hospitalization, emergency care, physi-
cian visits, cardioversion, and use of antiarrhythmic drugs.
Cost of care and outcomes were compared one year before
and after ablation. Costs in the 12 months after ablation
were lower for hospitalizations due to AF (paroxysmal
AF -28%, persistent AF -33%), emergency care (parox-
ysmal AF -76%, persistent AF -70%), on prescription of
antiarrhythmic drugs (paroxysmal AF -25%, persistent AF
-7%) and cardioversion (paroxysmal AF -59%, persistent
AF -55%) compared with 12 months before ablation. Re-
duced costs were observed in patients with both paroxys-
mal and persistent AF, but absolute costs remained higher
for patients with persistent AF. Total costs of AF treatment
were higher at 1 year after ablation compared with the year
before ablation (for paroxysmal AF by 11%, P<0.0001;
for persistent AF by 10%, P<0.0001) because of repeated
ablation. However, at follow-up analysis 18 months later,
postablation costs were generally lower (paroxysmal AF
-35%, P<0.0001; persistent AF -34%, P<0.0001) despite
accounting for the costs of repeat ablation (the extended
period was compared with the 6-month period before ab-
lation). The authors concluded that significant reductions
in care-seeking and treatment costs were observed among
patients with both paroxysmal and persistent AF, and a
strategy of earlier ablation may reduce long-term costs in
the management of patients with AF.

T.D.Bahnson et al. [28] analyzed the relationship
between age and outcomes when comparing catheter ab-
lation and drug therapy of AF according to the CABANA
study. Of 2204 randomized patients, 766 (34.8%) were
<65 years of age, 1130 (51.3%) were 65-74 years of age,
and 308 (14.0%) were >75 years of age. Catheter ablation
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was associated with a reduced incidence of the primary
endpoint with an adjusted HR of 0.57 (95% CI1 0.30-1.09)
for patients aged <65 years, 0.79 (95% CI 0.54-1.16)
between 65 and 74 years, and an «indeterminate effect»
of 1.39 (95% CI 0.75-2.58) for age >75 years. For every
10-year increase in age, the adjusted HR of the primary
endpoint of CABANA increased by an average of 27%
(P=0.215). A similar trend was observed for all-cause
mortality: for every 10-year increase in age, the adjusted
HR increased by an average of 46% (P=0.111). The in-
cidence of recurrent AF was lower in the ablation group
than drug therapy in all three age subgroups, with adjust-
ed HRs of 0.47, 0.58, and 0.49, respectively. The inci-
dence of treatment-related complications in both groups
did not exceed 3% regardless of age. Consequently, the
greatest relative and absolute benefits of catheter ablation
are seen in younger patients with AF.

The ACC/AHA/ACCP/HRS recommendations in
2023 included a provision that in selected patients (typi-
cally young adults with few comorbidities) with symptom-
atic paroxysmal AF in whom rhythm control is required,
catheter ablation should be considered as first-line therapy
to improve symptoms and reduce progression to persistent
AF (Class 1 recommendation) [2].

Y.Waranugraha et al. [29] investigated the feasibility
of prophylactic ablation of the cavotricuspid isthmus in PD
without documented typical atrial flutter by conducting a
systematic review and meta-analysis. The authors conclud-
ed that this intervention was ineffective. After a successful
catheter ablation procedure, the risk of atrial tachyarrhyth-
mias (HR 0.08; 95% CI 0.00-0.17; P=0.04) and the rate of
recurrent AF (HR 0.07; 95% CI 0.01-0.13; P=0.02) were
higher in the pulmonary vein isolation and cavotricuspid
isthmus ablation groups compared with the pulmonary
vein isolation alone group.

D.Gupta et al. [30] showed that the use of cryobal-
loon pulmonary vein isolation as first-line therapy for typ-
ical atrial flutter is equal in efficacy to standard ablation of
the cavotricuspid isthmus to prevent recurrence of atrial
tachyarrhythmia and better prevents first-onset AF.

J.Y.Kim et al. [31] presented clinical results of in-
dividual treatment strategies for asymptomatic AF us-
ing the quality of life scale from the CODE-AF registry
(comparative study of drugs for symptom control and
prevention of complications of AF). Patients were divid-
ed into two groups according to baseline AFEQT score;
with a value <80, AF was defined as symptomatic, >80
asymptomatic. The primary endpoint was a composite of
events: hospitalization for heart failure, ischemic stroke,
or death from a cardiovascular cause. The study com-
prised 1515 patients (mean age, 65.7+10.5 years; 65.9%
male), initially divided into two treatment strategy groups
for analysis: a rhythm control group (receiving antiar-
rhythmic drugs, electrical cardioversion, and/or catheter
ablation) and a ventricular rate control group (no treat-
ment for rhythm control, including antiarrhythmic drugs).
Second, patients were divided into 2 treatment strategy
groups according to catheter ablation: catheter ablation
group and drug therapy group. If a patient received mul-
tiple treatment strategies including catheter ablation, the
patient was assigned to the catheter ablation group. The
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drug therapy group included patients receiving antiar-
rhythmic drugs, electrical cardioversion, and/or rhythm
control medications. Subgroup analysis was performed
on the basis of age, sex, form of AF, LVEEF, left atrial di-
ameter, and CHA DS -VASc. Rhythm control provided a
significant reduction in the risk of combined outcome in
asymptomatic patients compared with frequency control
(HR 0.47; 95% CI1 0.27-0.84, P=0.01), but symptom-spe-
cific survival was not significantly different between
the catheter ablation and drug therapy groups. The best
rhythm control results in the asymptomatic group were
associated with paroxysmal AF, CHA DS,-VASc >3, and
left atrial diameter <50 mm.

Therefore, numerous qualitative studies examining
the clinical and economic efficacy of catheter ablation
have contributed to the described increase in the class of
recommendations for the use of this method in the thera-
py of atrial fibrillation (AF). However, there’s an emphasis
on clarifying the factors that contribute to the success and
safety of the procedure.

CONCLUSION

In recent years, evidence has emerged highlighting
the benefits of a strategy to restore and maintain sinus
rhythm in patients with AF. This approach has the poten-
tial to reduce symptoms, improve quality of life, and lower
the risk of heart failure, stroke, and cardiovascular death.
The authors of the new US guidelines for AF provide a
simple scheme that allows practicing physicians to choose
between rhythm control and rate control strategies in spe-
cific patients (Fig. 1).

It is obvious that rhythm control is more successful-
ly realized in patients with less severity of the underlying
cardiovascular pathology and fewer comorbidities, with
paroxysmal form of AF. Better outcomes with catheter ab-
lation should be expected in these patients and should be
offered to them. However, in cases where this procedure is
not feasible or not available, these patients may also benefit
significantly from appropriately selected drug therapy, al-
though the burden of AF with antiarrhythmic drugs may be
relatively high. Catheter ablation and drug antiarrhythmic
therapy should not be opposed to each other, but should be
used when necessary as complementary means of achiev-
ing effective rhythm control in patients with AF.

ell

Positive dynamics of patients’ condition will be more
noticeable in case of initially greater severity of symptoms,
in case of heart failure. Early (diagnosed less than 1 year
ago) initiation of therapy to control sinus rhythm can reduce
the risk of adverse cardiovascular outcomes in patients with
cardiovascular disease. It is likely that also in asymptomatic
patients with AF, early restoration of sinus rhythm may be
prognostically advantageous and therefore appropriate.

With the accumulation of experience, research data,
and advancements in the technique of catheter ablation for
AF, evaluations of its efficacy are increasingly positive. It
is now recommended as the first-choice therapy in select-
ed patients. Indeed, elimination of trigger pulsation from
pulmonary veins is an effective means of preventing AF as
long as the atria are not subjected to marked remodeling.
In severe atrial cardiomyopathy, in patients with persistent
and long-standing forms of AF, the effectiveness of pulmo-
nary vein isolation is significantly lower, and additional ef-
fects on the left atrial wall do not bring significant benefit.

It should be noted that much of the evidence base on
the relationship between sinus rhythm control and ventricu-
lar rate control strategies is based on studies in patients with
non-valvular AF, whereas patients with valve heart disease
were underrepresented in the main projects. Information on
nonpharmacologic treatment of AF in valve heart disease
is limited. Current guidelines for the management of pa-
tients with non-valvular AF do not apply to patients with
this arrhythmia with rheumatic valve disease, who are often
younger, female, and have fewer comorbidities.

Ventricular rate control in AF can also be considered
as first-choice treatment. It is appropriate to consider cathe-
ter ablation when the restoration of sinus rhythm is not ex-
pected to be of significant benefit, such as in elderly inactive
patients with comorbidities and minimal symptoms of AF. It
is also suitable in cases with a low probability or established
impossibility of long-term maintenance of sinus rhythm,
such as in patients with significant atrial enlargement and
fibrosis, or those with persistent/long-standing forms of AF.

Decisions about which strategy to pursue and how to
achieve the intended goals should be made in conjunction
with the patient, considering the patient’s comorbidities,
structural heart disease, symptomatology, hemodynamic
status, and personal preferences. For example, because
AF ablation is an invasive procedure, some patients may
prefer to forgo it and opt for
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Fig. 1. The choice between rhythm control and rate control in patients with AF.
Note: LA, left atrium; AF, atrial fibrillation; VR, ventricular rate.

and the potential risks and bene-
fits of treatment strategies.
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Marked prolongation of the QT interval (iQT) is
recognized as a factor associated with an unfavorable
prognosis and increased mortality risk, not only related
to cardiovascular diseases but also across other causes [1,
2]. This determines the need to assess iQT when analyz-
ing the electrocardiogram (ECG). However, a number of
factors make its evaluation in clinical practice very diffi-
cult. For example, S.Viskin et al. (2005) showed that less
than 25% of 877 physicians, including 771 cardiologists,
were able to correctly estimate iQT on 4 proposed ECGs
(analysis of these recordings by 25 internationally rec-
ognized experts was used as a standard) [3]. The main
reasons for the errors were: incorrect determination of the
end point of the T wave, estimation of the corrected iQT
(QTc), as well as the choice of threshold values. In addi-
tion to the problems already mentioned, difficulties may
also arise with the adequate selection of the measurement
leads and their adjustment for factors that may affect ven-
tricular repolarization (heart rate, rhythm and conduction
disturbances, WPW phenomenon, electrocardiostimula-
tion, etc.). In preparation for this review, we conducted
a survey among 144 functional diagnosticians and cardi-
ologists and found that the greatest difficulty among spe-
cialists is the evaluation of iQT in atrial fibrillation and
wide QRS (54% and 61% of respondents, respectively).

The purpose of this paper is to summarize the basic in-
formation about the physiology of iQT, modern standards of
its measurement and interpretation of values obtained during
the registration and analysis of resting ECG in 12 conven-
tional leads. It should be noted that aspects related to QT
interval changes during functional testing represent an inde-
pendent topic of study and are not discussed in this review.

© Autors 2024

Definition and causes of changes in iQT

The 1QT on the ECG is measured from the begin-
ning of the Q wave to the end of the T wave and includes
the QRS complex and ST segment, corresponding to the
processes of ventricular depolarization and repolariza-
tion. Thus, iQT characterizes the total duration of ven-
tricular excitation and recovery (Fig. 1). The processes
of ventricular de- and repolarization are realized through
electrolyte currents in cardiomyocytes. The process of
ventricular depolarization is carried out by the entry of
sodium ions into the cardiomyocyte through fast sodi-
um channels (I, ), the operation of which is encoded by
the SCN5A gene. Ventricular repolarization results from
oppositely directed ionic currents: a fast sodium current
and a slow calcium current (I, ) directed inward to the
cardiomyocyte, and potassium ions leaving the cardio-
myocyte through potassium channels (I, I, , I, , I,).
CACNAlc, KCND3, KCNH2, KCNQI1, and KCNIJ2
genes are responsible for the functioning of channels
involved in ventricular repolarization [4-6]. Mutations
in these genes can be manifested by changes in the du-
ration of iQT on surface ECG and lead to dangerous ar-
rhythmias - ventricular tachycardia of the «pirouette»
type due to the resulting inhomogeneity of repolariza-
tion in different areas of the myocardium.

In addition to genetic factors, weakening or strength-
ening of the function of ion channels that determine ven-
tricular repolarization can be caused by the influence of
a number of factors: drugs (the current list is available at
www.crediblemeds.org), electrolyte disorders, hypo- and
hyperthermia, hypoxia, intoxication, infections, etc. [7, 8].
However, it has been shown that 5-10% of people who de-
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velop ventricular tachycardia of the «pirouette» type under
the influence of iQT prolonging drugs also have mutations
in genes associated with the syndrome of prolonged iQT
[9,10].

Selection of leads for iQT analysis

Normally, the duration of iQT in different ECG leads
may differ by more than 50 ms. The method of assessing
the risk of ventricular arrhythmias in patients with cardio-
vascular pathology is based on the study of differences in
the duration of the ventricular repolarization phase in dif-
ferent parts of the myocardium (iQT dispersion) [11].

Traditionally, iQT is assessed in the II standard leads,
because initially ECG was recorded only in the standard
leads (ECG recording in the thoracic leads was proposed
later). In addition, in the II standard leads, as a rule, waves
and intervals are best seen, because the vector axis of the
heart has a posterolateral direction, and the value of iQT
in the II standard leads has average values in comparison
with the duration of iQT in other leads [12]. In cases where
it is difficult to determine the end of the T wave in the II
standard leads, the use of V5, V6, or I is recommended as
an alternative. According to the recommendations of the
American College of Cardiology on ECG Standardization
and Interpretation 2009 (AHA/ACC/HRS), the lead in
which it is maximally expressed should be used to mea-
sure iQT, which may be in leads II (traditionally priority),
I, V1-V5 [13]. To improve the accuracy of iQT estimation
and reproducibility of its measurements, it is necessary to
perform estimation not in one but in several (3-5) consec-
utive cardiac cycles, which may be especially useful in the
presence of sinus arrhythmia in patients.

IQT measurement methodology

According to the AHA/ACC/HRS guidelines, the
tangent method described in 1952 is considered to be
the most reliable method for determining the end point
of the T wave. According to the tangent method, the
end of the T wave corresponds to the intersection of the
tangent drawn from the top of the T wave along the de-
scending part of the T wave and the isoline, for which
the continuation of the PQ interval is taken (Fig. 2).
If there is a biphasic T wave, the phase of the T wave
with the highest amplitude is selected for the tangent.
When using the threshold method, the point of inter-
section of the final part of the T wave with
the isoline is taken as the end of the T wave, a
which is defined as the line connecting the
end of the T wave and the next P wave (Fig.
2). Occasionally, T wave on the ECG may
be double-humped or biphasic, and the end
of the T wave should be measured after the
second peak. At times it can be difficult to
distinguish between the double-humped T
and U waves (QT+U), to this end, viewing b
all ECG leads may be helpful to facilitate
the distinction. As a rule, an isoline area is
defined between the T and U waves. If a U P
wave is observed after T, the nadir of the
cleavage, the lowest point between T and
U, is considered as the final part of T. The
most common variants of the relationship
between T and U are presented in Fig. 3.
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In general, both methods produce comparable re-
sults. Thus, according to A.S.Vink et al. (2018), who
compared the diagnostic accuracy of the tangent and
threshold methods on a population of patients with ver-
ified congenital long QT syndrome (n=1484), iQT mea-
sured by the tangent method was on average 10.4 ms
shorter than by the threshold method [15]. According to
the authors, the use of both methods allows the identifi-
cation of patients with prolonged QT interval syndrome
(LQTS) with high accuracy.

Measurement of iQT in automatic ECG analysis,

effect of signal processing on iQT

Since modern computerized ECG systems have
the ability to perform automated ECG analysis, which in
many cases subsequently forms the basis of the physi-
cian’s opinion, it is useful to summarize the basic prin-
ciples and factors of ECG processing that can affect the
results of iQT measurement.

a R

Na

} i

msec —»

Fig. 1. Schematic representation of the ion currents
that determine the action potential. ECG intervals (a)
correlated with action potential phases (b). Adapted
from Postema PG, Wilde AA-M, 2014 [4]. Explanation
in the text.
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Fig. 2. The most commonly used ways to estimate the end of the T
wave: a - tangent method, b - threshold method.
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The international standard and the equivalent Rus-
sian all-Union State Standard for analyzing electrocardio-
graphs (i.e., with automatic ECG analysis) establish the
recommendation to determine the beginning of the T wave
by the earliest possible onset in all synchronously recorded
leads, and the end - by the latest possible end (Fig. 4) [16-
18]. This approach, when QT dispersion is high, may well
be responsible for a significant increase in QT and QTc
relative physician measurement in II or other leads. Most
manufacturers of stand-alone analyzing electrocardio-
graphs and ECG analysis computer programs are known to
follow this recommendation. It seems likely that the same
approach will continue in the prospective common stan-
dard currently under development [18].

In automatic ECG analysis, interval measurements
can be made either on a representative QRS-T complex, se-
lected automatically among the complexes of the dominant

Fig. 3. Determination of the end iQT by the tangent
method (adapted from E. Lepeschkin, B. Surawicz,
1952), where the dashed lines indicate the true
contours of the T and U waves, the solid lines
correspond to the termination of the iQT by the tangent
and threshold methods: a - the intersection of the
descending part of T with the isoline best determines
the end of QT; b - the point of intersection of the
tangent with the isoline is located earlier than the
true end of the T wave, which in this situation can

be determined through the nadir (lowest point) of

the cleavage, i.e. c - the intersection of the tangent
with the isoline is located between the cleavage and
the true end of T and characterizes the end of T

wave more accurately than the nadir; d - the tangent
method overestimates the true duration of T wave,

but nevertheless describes it more accurately than the
threshold method; e - the tangent method significantly
overestimates iQT, the optimal result can be obtained
by averaging the calculations of both methods.
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form, or on superimposed median beat (SMB) complexes
within each lead separately or in a global median beat (au-
tomated global median beat methods - GMB). In Russian,
the designation «average complex» is often used instead of
the more correct «median». The implementation of a par-
ticular complex selection method can have an impact on
the iIQT measurement results [19-22].

It is important to emphasize that the method of deter-
mining the onset and termination of waves recommended
by the standards discussed herein may itself result in in-
creased duration of iQT. Different measurement methods
in different ECG machines can lead to difficulties in clini-
cal evaluation of iQT results monitoring [23]. Also, the au-
thors are not aware of any automatic ECG analysis system
that implements tangent method detection of the end of the
T wave.

Semi-automatic tools of ECG measurement and anal-
ysis are becoming widespread: after automatic marking of
P-QRS-T complexes, various electronic «rulers and circu-
lators» are at the doctor’s disposal to correct the position
directly on the cardiograph display or computer of the auto-
matically set marking of waves. For iQTs, such semi-auto-
mated analysis improves the accuracy and reproducibility
of the results [18, 19]. According to S.Viskin, inter-oper-
ator differences in experts’ measurements during manual
measurement ranged from 34 to 80 ms. In semi-automated
analysis of ECGs from the PTB Diagnostic ECG Database
open ECG database, the inter-expert variation of single
ECG measurements in determining the onset of the Q and
the end of the T waves was 2.43+0.96 ms and 7.43+3.44
ms, respectively [24], which is significantly smaller than
the previously cited inter-expert variation.

It is known that the result of ECG interval measure-
ments may depend on the noise level. Interference with
myogram and electromechanical motion noise can lead to
errors in the determination of iQT due to partial overlap
of the frequency spectrum with the ECG. For example, in
a visual analysis of relatively stationary 10-second frag-
ments of the Holter monitoring of 523 healthy individuals,
it was shown that even moderate noise levels contributed
more to QT changes than HR fluctuations [25]. The use
of ECG filters can also lead to changes in the magnitude
of iQT. According to N.B.McLaughlin et al. who included
ECGs of 25 healthy individuals recorded under different
filtering modes, automatic measurement of iQT by 5 dif-
ferent algorithms gave a mean value discrepancy of 62 ms
with SD of 54 ms [26].

The above factors do not seem to significantly affect
the estimation of the corrected QTc (comparison of mea-
sured QTc with threshold values) in most cases [27]. How-
ever, in expert cases, as well as in any doubts about the re-
sults of automatic measurement iQT, manual measurement
should be performed taking into account the recommen-
dations below, if possible disabling ECG filtering. Possi-
ble discrepancies between measurements and estimates of
duration iQT should be taken into account when assessing
its dynamics (monitoring) in ECG series.

IQT measurement correction

IQT duration is known to be dependent on HR. In
normality, QT is inversely proportional to HR, so correc-
tion of QT measurements for HR is necessary for their
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adequate comparison. The search for an optimal formula
for estimating corrected iQT (QTc) has been ongoing for
a century. However, so far it has not been found. The most
commonly used formulas for correction iQT are present-
ed in Table 1. A study by I.Androsova (2021) compared 4
main formulas for estimating corrected iQT (QTc): Bazett,
Friderici, Framingham and Hodges [28]. It turned out that
the Bazett formula is the most unstable formula and is the
worst at eliminating the relationship between HR and QTc
interval. However, the Bazett formula continues to be used
in clinical practice to identify patients with lengthening
and shortening of iQT. A 2015 study of iQT assessment in
702 children aged 0-6 years with sinus tachycardia showed
that the Bazett formula identifies patients with prolonga-
tion of iQT better than others and is more suitable for use
in clinical practice compared to the Friderici, Framingham,
and Hodges formulas [29]. The more accurate the correc-
tion formula, the less the calculated values depend on HR.
In this respect, the Friderici formula is superior to the Ba-
zett formula, but both do not fully solve the problem at
hand [36-38].

Given the nonlinear nature of QT and HR rela-
tionships, the efficiency of QT normalization by HR of
different formulas at different ranges of HR values is
not the same. In 2005, Zareba and Moss conducted a
comparative study to identify the most optimal formula
for verifying patients with LQTS. The study analyzed
six commonly used QT correction formulas in a cohort
comprising 569 patients with LQTS and 772 healthy
relatives. Their findings indicated that the Rautaharju
formula was the most informative for distinguishing
between patients and healthy individuals across the HR
range of 61-100 beats per minute (bpm). Additionally,
the Hodges formula was identified as the most effective
within the same HR range, while the Bazett formula
demonstrated superior performance at HRs exceed-
ing 100 bpm. At the same time, F.Schnell, referring to
his own results of analyzing iQT in 5000 elite athletes
shows that the Bazett formula works correctly in the
range of HR from 60 to 90 beats/min. [39].

Almost every year 1-2 new formulas appear in the
list of formulas for estimating iQTc. However, in clini-
cal practice, the Bazett formula is used for the diagnosis
of LQTS and risk stratification in patients with cardiac
pathology. Several population-based studies have previ-
ously reported an association between QTc and all-cause
mortality. In the well-known Fremingham study (n=6895;
mean follow-up=27.5 years), where the Bazett formula
was used, a strong association was observed between an
increase in iQTc for every 20 ms and all-cause mortality
(hazard ratio [HR], 1.14; 95% CI, 1.10-1.18; P<0.0001),
coronary heart disease-related mortality (HR, 1.15; 95%
CI, 1.05-1.26; P=0.003), and sudden cardiac death (HR,
1.19; 95% CI, 1.03-1.37; P=0.02). [40]. Similar analyses
using other formulas have not been reported.

In a study of healthy subjects conducted by E.G.
Schouten et al. where QTc was also determined by the Ba-
zett formula, an increase in QTc above 440 ms was asso-
ciated with a significant relative risk of all-cause mortality
[41]. Thus, at present, the European Society of Cardiology
recommends using the Bazett formula (irrespective of HR)
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for estimation of iQT in clinical practice, and the FDA rec-
ommends using the Friderici formula for conducting clini-
cal trials of drugs (Table 1) [42].

It is important to understand that changes in the QT
interval in response to changes in HR do not occur imme-
diately, it takes some time, in this regard, a term such as
QT/RR hysteresis was proposed, which characterizes the
duration of delay in the change of QT value in response to
changes in RR [43]. Since the traditionally used formulas
for QTc calculation include only one RR interval of the
preceding complex, when starting to analyze the QTc val-
ue, it is necessary to make sure that the adaptation of iQT
to the HR level on the ECG under study has already been
achieved, otherwise the calculated QTc will not reflect the
true state of repolarization of the ventricular myocardium
in a given patient. Failure to comply with inpatient require-
ments can cause serious diagnostic error.

Some special cases of QT correction by HR have
their own peculiarities. In sinus arrhythmias, especially
in young individuals, different RR interval durations may
lead to an error in determining the prolongation iQTc and
misinterpreting it. A similar situation can occur in atrial
fibrillation, as both short and very long RR intervals can
occur in this rhythm disorder. Therefore, in patients with
sinus arrhythmias, iQTc should preferably be determined
during stable sinus rhythm, and QTc values obtained on
ECG with arrhythmias should be interpreted with caution.
In cases where the RR interval shows significant variabil-
ity, the iIQT should be measured in several consecutive
cycles (at least 3) and the QTc value averaged to avoid
overestimating or underestimating the iQT [44]. In case
of premature supraventricular or ventricular contractions,

Pb Pe Tet Te
Qbyl ]

Fig. 4. Pattern of measurement of iQT on a global
median ECG complex. Gray shows the signals in 12
common leads, black shows the signal in lead V2.
Vertical lines labeled Pb, Pe, Qb, j, Te are the result of
automatic detection of waves boundaries. Tet - the result
of determining the right border of the wave T by the
tangent method.
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measurements in the complexes immediately following the
pause should be avoided because ventricular repolarization
is altered in this complex.

It is known that in atrial fibrillation QTc values cal-
culated by the Bazett formula are somewhat overestimated
(comparisons were made with QTc measured against the
background of restored sinus rhythm). For more adequate
QTc determination in AF, it is recommended that 5-10
complexes be included in the analysis. More accurate re-
sults, in comparison with the Bazett formula, according to
different authors, are given by the formulas Friderici, Sagie
[45-48]. This may be important, for example, when decid-
ing the choice of therapy in cancer patients [49].

To exclude the contribution of the dilated ventricular
complex to QT increase in the presence of intraventricular
conduction disturbances, the calculation of modified iQT is
proposed: QTm = QT - 50% QRS (with subsequent calcu-
lation of QTc using the Bazett formula) [50]. Initially, this
method of correction was used in patients with ECS, but lat-
er it was shown to be possible to use it in patients with left
and right bundle branch block. Another method of QT cor-
rection by HR for slowing intraventricular conduction has
been tested in patients treated for COVID-19. The essence
of the correction is to subtract from QTc, calculated accord-
ing to the Bazett formula, the value by which the initial ven-
tricular complex dilated: QTc - (QRS - 100 ms) [51].

Methods of QT correction by HR on the background
of LBBB, significantly superior to the previously de-
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scribed approaches in terms of accuracy, were proposed by
Yu.E.Teregulov et al. (2022): 1) linear regression method
with modification of Bazett (QTc = 120.5692 + 0.6315 x
QTcB), Friderici (QTc = 130.4425 + 0.6024 x QTcF) and
Sagie (QTc= 125.4726 + 0.6182 x QTcS) formulas; 2) the
method of QT compensation for QRS widening due to
LBBB, in which not QTc according to Bazett, but directly
the measurement result iQT are taken as subtracted: QT -
(QRS - 100 ms) [52]. However, these formulas are very
difficult to use on a regular basis in daily clinical practice.

Normal and pathologic QTc values

According to current clinical guidelines, QTc values
>480 ms on ECG series indicate a high risk of congeni-
tal LQTS, < 320 ms a high risk of congenital short QT
syndrome, even in the absence of other features; QTc >
500 ms has a high risk of fatal ventricular arrhythmias,
regardless of the cause of prolongation of this interval.
QT prolongation is also associated with an increased risk
of fatal arrhythmias in many diseases, such as ischemic
heart disease, acute cerebral circulatory disorders, acute
myocardial infarction, atrial fibrillation, chronic heart
failure, and others. [31, 53-59].

Normal values of QTc, calculated using the Bazett
formula, according to large population studies, lic between
350-450 ms in men and 360-460 ms in women. In stud-
ies conducted on patients and their relatives with LQTS,
it was shown that in individuals with and without identi-
fied mutations, the ranges of QTc values overlap between

Table 1.
Some formulas for QT correction by heart rate
. Normative values, ms
Title QTc formula, s Source n
men women
Bazett 39 350-450 360-460
_ AHA/ACC/HRS
Bazett QTc = QT/VRR guidelines [10] 346-472 346-482
S.Viskin [30] >60 000 350-450 360-460
Friderici 50 <450 <470
S _ AHA/ACC/HRS
Friderici QTc = QT/3\/RR guidelines [13] 349-468 348-468
Mason et al [31] 79 743 355-438 365-450
Dmitrienki QTc = QT/RR0.413 Dmitrienki [32] 13 039 <465 <516
Sagie 5000 332-420 344-432
. _ AHA/ACC/HRS
Framingham | QTc= QT + 0.154 x (1-RR) suidelines [13] 350-449 351-467
Luo S [33] 10303 368-457 368-457
Hodges*
Hodges QTc=QT+0,00175x(HR-60)
Luo S [33] 10303 372-457 372-457
_ <40 years: 430 | <40 years: 440
Rautaharju QTe _XQTO+08'9274 isé}'zo'“ 4 Rautaharju PM [34] 14 379 | 40-69 years: 440 | 40-69 years: 450
ey >70 years: 455 | >70 years: 460
QTec =[QT" (60,0,50.3) +
Rabkin 1000 x QT - QT" (HR, sex, Rabkin S [35] <450 <470
age)]/1000%*

Note: n, sample size; *, original study could not be lifted; **, QT denotes HR-dependent spline function accounting for
sex (given by a numeric variable) and age. The point of the formula proposed by Rabkin is to normalize QT not to the
standard HR = 60 beats/min, but to the distribution of HR of healthy men aged about 50 years at HR = 60 beats/min.
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420-490 ms [60]. Identification of mutation carriers in the
«gray» zone is of great importance, because in such pa-
tients, despite the absence of prolongation of QT on ECG,
it is recommended to prescribe beta-blockers (class Ila) for
prophylactic purposes [61]. For this purpose, additional
tests with QT interval estimation, such as Holter monitor-
ing [62], ECG in the early period of outgrowth [63], can
be used in such patients. However, these tests are not cur-
rently included in the classical criteria for the diagnosis of
LQTS, as the change in iQT in these tests remains highly
controversial. The lower boundary values of QTc lie be-
tween 340-360 ms. Schematically, normal, borderline and
pathologic QTc values calculated by the Bazett formula are
presented in Fig. 5.

A very important point is
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CONCLUSION

Evaluation of iQT on standard ECG can identify pa-
tients at high risk for life-threatening arrhythmias and sud-
den death, but proper measurement and interpretation of
iQT is challenging. Summarizing the above data it should
be noted that QT and QTc intervals should be measured
manually, for which it is advisable to use leads (in order of
preference) 11, V5, V6, V2 on ECG. In case of poor visu-
alization of the T wave, it is recommended to use any lead
where this wave is maximally pronounced. QT interval
prolongation or shortening should be judged by the value
of the corrected QT interval (QTc), which in clinical prac-
tice is calculated using the Bazett formula.

that it is incorrect to transfer nor-
mal, borderline, and pathologic

330 ms short QTc in men and
women

470 ms prolonged QTc in men

values developed using the Ba-
zett formula to other formulas.
As stated above, the correction
iQT are different when using dif-

: Overlap
1 zone of
! short iQT

480 ms prolonged QTc in women

Overlap zone of
long iIQT

500 ms high risk of

ferent formulas. For iQTc using
the Friderici formula, the normal

Women arrhythmias

range of values lies in the region

of 355-438 ms in men and 365-
450 ms in women [31]. The nor-

Men

mative values of other frequent-
ly used formulas are presented
in Table 1. However, a detailed
division into normal, borderline

1
short IQ
syndrome

1

I ' >

and pathological values for them
has not been developed, which
significantly limits their use in
clinical practice.

280 320 360

400 440 480 520 560 600

Fig. 5. Normal, borderline and pathologic QTc values according to the Bazett
formula (adapted from R.M.Lester et al., 2019) [44].
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Terminological problems associated with the definition of intra- and interatrial conduction disorders, the possibility
of forming complete interatrial block and criteria for its electrocardiographic diagnosis are discussed.

Key words: atrial cardiomyopathy; interatrial conduction; Bachmann bundle; P-wave parameters; Bayes syndrome;

electrocardiography

Conflict of Interest: none.
Funding: none.
Received: 12.05.2024 Accepted: 20.05.2024

Corresponding author: Medvedev Mikhail, E-mail: mikhmed@mail.ru

M.M.Medvedev - ORCID ID 0000-0003-4903-5127

For citation: Medvedev MM. Does a complete atrial block exist? Journal of arrhythmology. 2024;31(2): e24-¢25. https://

doi.org/10.35336/VA-1364

In recent years, medical literature has increasingly
focused on atrial cardiomyopathy and the indices charac-
terizing it. These indices reflect the duration, amplitude,
and position of the electrical axis of the P wave and its
individual components. In the current issue of the Journal
of Arrhythmology, an article has been published discussing
the role of interatrial block and the characteristics of the
electrocardiographic (ECG) P wave as predictors of atrial
fibrillation (AF) development and thromboembolic com-
plications. Based on a comprehensive study involving 211
patients, the authors have convincingly demonstrated the
significance of advanced interatrial block and other atrial
indices. This conclusion is supported by thorough exam-
inations using ECG, Holter monitoring, echocardiography,
and contrast-enhanced cardiac magnetic resonance imag-
ing, along with long-term follow-up. Appropriate mathe-
matical models are proposed, and their performance should
likely be tested on independent control samples to validate
their effectiveness.

In this editorial note, our primary focus is not on the
ECG characteristics of P waves, atrial indices, and their
prognostic significance, which have been extensively cov-
ered in numerous publications, including the current con-
sensus document. Instead, we aim to address issues pertain-
ing to terminology. In this context, it is appropriate to refer
to the recommendations provided by the American College
of Cardiology (ACC), American Heart Association (AHA),
and Heart Rhythm Society (HRS) for the evaluation and
management of patients presenting with bradycardia and
conduction disorders. Unfortunately, these guidelines do
not address intra- and interatrial conduction abnormalities,
but there are very important observations that are certain-
ly worth considering. Thus, when describing first-degree
atrioventricular block (AVB), it is stated that it is more ac-
curate to call it AV conduction slowing because P waves
are not blocked. It is advisable to pay close attention to
the definition of complete AVB, which is characterized by

© Autors 2024

the absence of any signs of AV conduction. This definition
naturally raises questions regarding the duration for which
these features have been absent and the certainty that they
will not reappear in the future. At the same time, it seems
reasonable to try to transfer these approaches to the defini-
tion of first- and third-degree AVB and to interatrial con-
duction.

Unlike AV conduction, where normally the atria and
ventricles are only connected by the AV connection (which
can be blocked), the right and left atria have a larger num-
ber of communications that have been described in detail
[3]. It is quite challenging to assume that all interatrial
connections would spontaneously block simultaneously,
preventing the depolarization of the left atrium from fol-
lowing that of the right atrium. However, if we entertain
this scenario as plausible, we should anticipate that in
complete interatrial block during sinus rhythm, the P wave
would comprise solely the right atrial component. Conse-
quently, it would manifest as positive in the inferior leads
and relatively «narrow» in appearance. It is likely that the
spontaneous occurrence of complete interatrial block can
only be assessed in dynamics, precisely on the basis of the
«narrowing» of the sinus P wave.

However, life progresses, and in the literature, one
can find descriptions of the induction of artificial complete
interatrial block during the invasive treatment of AF. The
illustration provided in the article not only depicts sinus P
waves formed due to the depolarization of the right atrium
only, which are distinctly visible following the cessation of
AF, but also shows the same waves recorded amidst ongo-
ing AF. This combination of fibrillation in the left atrium
and sinus rhythm in the right atrium confirms the creation
of complete interatrial block. It is worth noting that clinical
observations describing a «combination of left atrial fibril-
lation/flutter and sinus rhythm» have been reported pre-
viously, without any association with invasive or surgical
treatment. Upon detailed examination, it was realized that
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this ECG pattern was associated with registration artifacts.
For ethical reasons, it is not appropriate to cite references
to these publications.

Previously, a true combination of AF and sinus
rhythm was observed only in patients after heart transplan-
tation. In these cases, AF was present in the recipient’s atri-
al stump, which was completely electrically isolated from
the donor heart, while sinus rhythm was registered in the
donor heart. Obviously, in the absence of heart transplanta-
tion data, it was extremely difficult to interpret such ECGs.

In accordance with the above, it seems reason-
able to use the term «deceleration» when referring to
interatrial conduction. Meanwhile, the term «block» is
appropriate for describing the absence of conduction
(whether permanent or temporary) along certain in-

e25

teratrial pathways, such as the Bachmann bundle. Of
course, this is merely the author’s perspective, as even
the ACC/AHA/HRS recommendations suggest that it
is «more accurate» to refer to AV conduction slowing
rather than first-degree AVB. The term «far-advanced
interatrial block» is already widely accepted in medical
practice and is unlikely to be replaced by alternatives
such as «marked slowing of interatrial conduction» or
«complete Bachmann bundle block» in the foresee-
able future. On the other hand, it is hoped that the term
«complete interatrial block» will be used exclusively in
cases where there is no excitation of the left atrium fol-
lowing the depolarization of the right atrium, resulting
in no subsequent contraction of the left atrium. This can
be verified through echocardiography.
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