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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A 5

https://doi.org/10.35336/VA-1186 https://elibrary.ru/DMXCOC

HAJIMYUE JIOKAJIBHBIX 3AXBATOB MUOKAPJIA JIETOUYHBIX BEH ITOCJIE PAJJMOYACTOTHOM
N3OSN YIIVUIIAET PE3YJIBTAT JIEUEHUS Y TAIIUEHTOB C ITAPOKCU3MAJIBHOM ®OPMOM
OUBPUJIISALIMU ITPEJICEPINI
B.B.basbies, A.B.Ko3nos, C.C.[lypmaHoB
DI'BY «Dedepanvuvtii yenmp cepoeyno-cocyoucmoit xupypzuun M3 P®, Poccus, Ilensa, yn. Cmacosa, 0. 6

Hean. V3yunth, kak HaaM4YUe JIOKATBHBIX 3axBaToB (JI3) mocine u3omnsinuu nerounsix BeH (JIB) Bausier Ha a3 dek-
TUBHOCTH pajinoyactotHor abnaruu (PUA) y manueHToB ¢ mapokcu3mMaibHOu Gopmoii pudpruissuuu npenacepauit (DIT)

Marepuana 1 MeToIbI HCCaeq0BaHus. VcciienoBanre olHOLEHTPOBOE 0OCEpPBALMOHHOE ITpocreKkTiHBHOE. OlIee
konnuecTBo 186 mamumenTtoB. Beem Boimonnena PYA JIB no nosoay napokcusmainbHoi Gopmbel OI1. B xone onepanyn
olLleHMBasach akTuBHOCTH JIB u Hammume JI3. [Tauumentsl, y xotopsix JI3 mocne uzonsuun JIB Betpeuanuch XoTs Obl B
oxHoii JIB, Bo1un B repByto rpyIiny; 60ibHbIe, y KOTOpbIX JI3 oTcyTcTBOBaNM - BO Bropyio. [lepsast rpymma - 98 yenosek,
BTOpas rpymnmna - 88. [TanueHTs! B rpynnax He UMEIH CTaTUCTHUECKH 3HAUYUMBIX PAa3In4YUi 10 OCHOBHBIM TOKA3aTENsIM -
JUIMTEIBHOCTH aHaMHE3a, 10Ty, BECY, BO3pacTy, 00beMy JIEBOTO MpeAcepaus n (Gpakiiy BEIOpOCa JIEBOTO KEIyI0uKa, a
TaKKe MO0 COMyTCTBYIOMIEH narosorun. Bpemst PUA u ¢uroopockonuu, JUIMTEIbHOCTD ONEpaiuid MeX1y TpyNIaMy Tak
K€ CTaTUCTUUYECKU HE OTINYAIIUCD.

Pesyabratbl. CpenHee BpeMs HaOmroneHus 3a 0oiabHbIME 374,4+25,2 nHs. B rpymme ¢ JI3 ciuHyCcOBBIi puTM coxpa-
Hsuicst y 82 marueHToB u3 98 (83,7%), B rpynme 6e3 JI3 y 60 naunentoB u3 88 (68,2%). Paznnune sBisieTcst craTucTHYe-
CKU 3HAYMMBIM OTHOIICHHE I1aHCcoB 2,392 (95% nosepurenbhblii naTepBai 1,189-4,816, p=0,031)

BeiBonanbl. Hanuune okalbHBIX 3aXBaTOB MUOKAP/A JIETOYHBIX BEH MOCIE PajlO4acTOTHON M30JIALUHU YIydIlaeT
Ppe3yabTaThl JICUCHHS TTAIMEHTOB ¢ apoKcH3MalibHOM (hopmoii DII.

KaroueBrnle ciioBa: (1)1/16pI/IJ'IJ'IHHI/IH npeucepunﬁ; JIOKQJIbHBIC 3aXBaThbl; JICTOYHLIC BCHBI; PaJUOYaCTOTHAA a6nau1/m
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THE PRESENCE OF LOCAL CAPTURES OF THE MYOCARDIUM OF THE PULMONARY VEINS AFTER
RADIOFREQUENCY ISOLATION IMPROVES THE OUTCOME OF TREATMENT IN PATIENTS WITH
PAROXYSMAL ATRIAL FIBRILLATION
V.V.Bazylev, A.V.Kozlov, S.S.Durmanov
FSBI “Federal Center for Cardiovascular Surgery” of the MH RF, Russia, Penza, 6" Stasiva str

Aim. To study how the presence of local capture (LC) after pulmonary vein (PV) isolation affects the effectiveness
of radiofrequency ablation (RFA) in patients with paroxysmal atrial fibrillation (AF)

Methods. The study was a single-center, observational, prospective study. The total number of 186 patients. All
patients underwent RFA PV for paroxysmal AF. During the operation, the activity of PV and the presence of LC were
assessed. Patients in whom LC after PV isolation occurred in at least one PV were included in the first group; patients in
whom LC were absent - in the second group. The first group - 98 patients, the second group - 88. Patients in the groups did
not statistically differ in the main indicators - weight, gender, age, duration of anamnesis, left atrium volume and ejection
fraction, as well as in the presence of concomitant pathology. The duration of the operation, the time of RFA and time
fluoroscopy between the groups also did not differ statistically.

Results. Mean observation time for patients was 374.4+25,.2 days. In the first group, sinus rhythm was maintained in
82 patients out of 98 (83,7%), in the second group 60 patients out of 88 (68.2%). The difference is statistically significant
odds ratio 2.392 (95% confidence interval 1.189 - 4.816, p=0.031).

Conclusion. The presence of local captures of the myocardium of the pulmonary veins after radiofrequency isolation
is associated with an improvement in the results of treatment of patients with paroxysmal AF.
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Oubpmusinust npencepauit (PII) - nanbonee yacto
BCTPEYAOLIAsICSl ApUTMUS B KIIMHUYECKOM npakTuke. Pan-
JIOMU3UPOBAHHBIE MCCIEJOBAHUS MPOJECMOHCTPUPOBAIIH,
4To KarerepHas abmauus s3pdekTruBHee hapMaKoIornyec-
KOTO JIEYEHUS], YMEHBIIAeT BeposATHOCTh peruaua DIT u
yAydIIaeT KaueCTBO KHU3HU MAI[EHTOB, a TAKKE MOXKET
BJIMSITH Ha BBDKHBAEMOCTB OOJIBHBIX C COITYTCTBYIOILEH 3a-
CTOWHOM ceplieuHoi HenocTarouHoCThIO [1-3]. B ocHOBO-
noJiararorie padbore, nposeacunoit M.Haissaquerre et al.,
PacKpbIBAETCSl POJIb MBIIIEYHBIX My(T, pacrojararonmx-
csl B yCThsiX JierouHbix BeH (JIB), kak MCTOUHMKOB CIOH-
TAQHHOM 3KTONUYECKON aKTUBHOCTH, KOTOpasi BBI3BIBAET U
nonnepxkuaeT OII [4]. C 3TOro BpeMeHu KIIOYEBbIM MO-
MEHTOM TIpH KatepHoi abmauuu PII sBisiercst u30sIms
yctbeB JIB [5].

Muoxkapnuansasie MydTel B JIB mpeacraBieHsl B
BUJIE MPOJODKEHUsI MHOKapaa jesoro npexacepaus (JIIT)
C TIelicMeKepHoTOOHBIMH KIIETKAMH, TTOKPBIBAIOIIETO JIUC-
TanbHY10 YacTh JIB U SBISAIOTCS NPU3HAHHBIM aPUTMOTEH-
HBIM CyOCTPaToM, OTBETCTBEHHBIM 332 MHUIIMHUPOBAHHE U
nojiepkky @IT [6]. Kak u siro0ast MbIlIeUHAs] TKaHb, MbI-
LIeYHbIE MY(ThI MOAJAIOTCS IEKTPUIECKON CTUMYJISLIUH.
Bo3Hukaromyo mpu 3TOM 3JIEKTPUUYECKYI0 aKTHBHOCTb
MOXKHO 3apeructpuponars. Jlokansubie 3axBathl (JI3) JIB
OIIPEAEIIAIOTCS B BUJIE TPSIMOTO 3aXBaTa CUTHAIIOB OJMXK-
HEro IoJis BO BpeMsl CTUMYJISILIUU C LUPKYJISIPHOTO Kare-
Tepa, pacrnosioxkeHHoro B yctee JIB (puc. 1). JlanHsbli
(eHOMEH He BCeraa MOXKET OBbITh BBISIBJICH TP JJIEKTPO-
(PU3MOJIOTHYECKOM HCCIIEJOBAaHUU U3-3a OTHOCHTEIILHO
HeOoJIbIIOro 00beMa MbIIIeYHOH TKaHu B My¢pTax JIB [7].

Mpbl npeanonoxuiau, uro Hanuuue JI3 B uzomupo-
BaHHOM JIB cBuaerenscTByeT 0 OONbIIel Macce MHOKap-
Jla MBIIIEYHON MY(TBI, H, CIIEJOBaTeJIbHO, O €¢ OOoJbIIei
apuTMOreHHOCTH. Takum 00pa3oMm, y MalueHToB ¢ NapoK-
cusmanipHOU (opmoii DI, umeromux JI3 mocie uzonsuu
ycreeB JIB, ¢ Oosblieil BEpOSTHOCTBIO AIIUMHUHHUPYETCS
nyckoBoit MexanusMm DI, © OHU AOIKHBI AEMOHCTPUPO-
BaTh JTy4YILUE PE3YJIbTATHI JICUEHUS.

Henp uccnenoBanus - U3yuyuTh Kak Hanuuue JI3 mo-
ciie m3onsiuu JIB Bimsier Ha 9 eKTUBHOCTD pajuoyac-
ToTHOM abnanyu (PYA) y maeHToB ¢ napoKCu3MaibHOM
¢dopmoii DIT.

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

HccnenoBanue OJHOIIEHTPOBOE MPOCIEKTUBHOE 00-
ceparonHoe. 3a 2021 rox y 506 marmeHToB OblIa IpoBe-

neHa PYA o nosoxy @I1. U3 aToro konmvectsa oToOpaHo
199 G0sBHBIX, KOTOPHIM BBINOJIHEHA ITEPBUYHAS M30JISIIHS
ycreeB JIB o noBoay napoxcusmainbHol popmbl DIT.

Kpurepun BKIFOUEHUS:

* Hannuue napokcusmanabHoi Gopmbl DIT (onpenenenne
MapOKCU3MaIbHON (OPMBI B3SITO U3 CONIAILICHHUS SKCIIEp-
108 [5]);

e cumnToMarnueckuii xapakrep ®II, HeaddexTrBHOCTH
WJIH HENEPEHOCUMOCTh AaHTHAPUTMUYECKOM Tepamuy;

e aJieKBaTHas AaHTHKOAryJIsHTHas Tepanusi (BapdapuH
¢ poctmxeHueM 1enesbix 3HadeHuit MHO (2,0-3,0) unu
NpsIMbIE OpAJIbHBIE aHTUKOATYJISTHTHI);

* KJIANIaHHBIH anmapar cepjua 0e3 MaroJIoruw;

* BO3pacT nanueHToB ot 40 no 70 ner.

Kpurepun HeBKIIIOUCHHUS:

* mepcuctupyromias Gopma GUOPWILISIIMA TPEACEPIUI;
* HalM4Yhe THUIIMYHOIO WM aTHIUYHOTO TpENeTaHus
Mpecepanii;

* MAIMEHTHI C MOBTOPHBIMU Npoueaypamu PUA;

o munaranus JIIT (quamerp > 55 mm) ;

e CHWXKEHHas (Qpakuus BbIOpOCA JIEBOIO IKEIyJOUKa
<45%;

* npuuunnbl OI1 HocAT 0OpaTUMBIil Xapakrep;

* B TEUEHHUHU MOCJIEAHUX TPEX MECSAILEB MALUEHT NEepPeHec
OTKPBITOE KapJHOXUPYPrUUECKOe BMEIIATEIbCTBO;

e TpomO B ymuke JIIT.

BonbHble pa3neneHsl Ha 2 rpynmnsl. B nepsyto rpym-
IIy OTHECEHBI MAIlUEeHThl, Y KOTOpbIX JI3 nmocine m3onsauu
JIB BcTpeuanuch kak MUHUMYM B ofHol JIB, Bo BTOpy!O
IpyNIly BOLLIM OOJIbHBIE, y KOTOPBIX JI3 orcyTcTBOBaM.
B rpynmy ¢ JI3 B JIB Bouwio 105 wenosek, rpymnma 6e3 JI3
cocraBuia 94 6onbHBIX. CeMb MalMeHTOB U3 | TpymnIsl 1
6 13 2 rpynnbl ObUTH MCKIIIOYEHBI U3 MCCIICIOBAaHMS H3-32
HEBO3MO)KHOCTH OCYILECTBUTh JHHAMHYECKOe HalIose-
Hue. OO01ee KOJMYECTBO MAMEHTOB, BOLICALINX B UCCIIe-
nmoBanue - 186 (98 B epBoii rpyrmiie u 88 Bo Bropoit) (puc.
2). OcHOBHBIE XapaKTEPUCTUKH MAI[IEHTOB MPUBEICHHI B
Tabn. 1. Mexay rpynmnamMu He MMENOCh CTaTHCTHYECKU
3HAUUMBIX PA3IUYUN 110 OCHOBHBIM IOKa3aTelsM - JIU-
TEJILHOCTH aHaMHe3a, Bo3pacty, Becy, noiy, oosemy JIII,
(dpakuy BeIOpOCA JIEBOTO JKEIYI0YKA, COMYTCTBYIOMICH
MaTOJIOTUH.

Ilepen onepanueil Bce MayMeHThl MPOXOJUIN CTaH-
JlapTHBIE O00CIIeIOBaHMS: KOaryjaorpaMma, OOIICKIMHU-
YecKHe aHaJM3bl, KOpoHaporpadus Al My>K4UH craplie
40 net u >xeHIMH crapiie 50 JeT, TpaHCcTopakaibHas 3X0-
kapauorpadus. s uckimoueHust Tpom6o3a yika JIIT BeI-
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

HOJTHSUIACh YpeCIUIeBOIHAs dXoKapanorpadus. [Tpu mo-
JIO3pEHUH Ha TPOMOO3 yIlIKa MPOBOANIIACH KOMITBIOTEpHAS
Tomorpadust cep/iia ¢ KOHTPACTHBIM YCHUIICHHEM.
OnepaTuBHBIE BMEIIATEIbCTBA BBIMOIHSIINCH 0€3
obmero Hapko3a. [IpumeHsiach BHYyTpHBEHHAs Cearus
C COXpPaHEHHBIM CO3HAHMEM MAalMeHTa, MCIOIb30BAIHCh
nekemeneroMuanH U (entanmi. [lox ¢uroopockomnmuec-
KHUM KOHTPOJIEM JBaKAbI BBIIONHATACH TPAHCCENTaIbHAs
MYHKIUS, /1Ba HEYNPaBISIEMBIX HHTPOABIOCCEPA BBOJM-
smcs B tonocts JIIT. TTocne aToro 6ommocHo BBoAMIACH Ha-
rpy304Has 103a rernapuHa, NpuyeM MaIUeHThl, TPUHUMA-
touye Bap(hapuH, MoTydand MEHbIIYI0 HArpy304HYIO 03y
MO0 CPaBHEHUIO C OOJILHBIMH, MPUHUMAIOIIUMHU IPSIMBbIC
opajbHbIe aHTUKOArySIHTHI [8]. B TeueHun Bcelt mpotie-
JypBI MOJIEPKUBAJICS YPOBEHb aKTHBHPOBAHHOTO BpeMe-
HU cBepThiBaHus Bbile 300 cekyHa Ha (hOHE OCTOSIHHON
BHyTpuBeHHOW WH(Y3un remapuHa. Jlnst omnpeneneHus
MOJIOKCHUSI TIMIIEBOIA BBIMONHSIACH 330¢arorpadus c
ucnosb3oBaHueM 10 M1 BOZOPaCTBOPUMOTO KOHTPACTHOTO
BeniectBa Omuunak (GE HEALTHCARE IRELAND). C
MIOMOIIIBIO CUCTEMBI HE(IIOOPOCKOMMYECKOTO TPEXMEPHO-
ro kaptupoBanusi CARTO 3 (Biosense Webster Johnson
& Johnson USA) crpounace anaromuveckast kapra JIII.
JBanuarunonrocusrii karerep Lasso (Biosense Webster
Johnson & Johnson USA) moouepeaHO MO3HIIMOHUPO-
Basics B Kaxayw JIB. Mcnonb3oBanack ¢ynknus «Tissue
proximity indication» ¢ nenbo obecrieuuTh Hamboiee
IUIOTHBI KOHTAKT Karerepa ¢ TKaHblo. Eciau y manueHTa
Ha MOMEHT OIepaiy HaOJIIOalICsl CHHYCOBBI PUTM, BbI-
MOJHAJIACH CTUMYIIALIUS CO BCEX Iap IEKTPOJIOB C CHIION
Toka 10 MA u auTenbHOCThIO uMmynbea 1 mc. Tlpu ot-
cyrcrtBud cnaiikos JIB Ha snexTporpaMMax ¥ HEBO3MOXK-
HOCTH HAaBsI3aTb PUTM BEHA CUMUTAIACh HeakTUBHOU. IIpu
@II Bo Bpemsi BMEIIATEIbCTBA OLIEHUBAJIACH TOJIBKO CIai-
koBasi akTuBHOCTH JIB. Mcnonp3oBanack ¢yukius «Create
snapshot» uis pukcannm nojoxenus karerepa Lasso.
W3onsauus ycrbeB JIB  BbIMONHsIaCh ByHanpas-
JICHHBIMH opolIaeMbMU anekTpogamu EZ  Steer Nav
SmartTouch (Biosense Webster Johnson & Johnson USA)
¢ ucnonb3oBanueM Metoauku «CLOSE protocol» [9]. Te-

Heparop PU sueprun Stockert (Biosense Webster Johnson
& Johnson USA) mpumeHsuics B peXHMe KOHTPOJIS IO
MOILHOCTY. MOIIHOCTh PagvoO4acTOTHOM 3HEPrUM Orpa-
nuuuBaiack 40 B, ckopocts opomrenus 30 mir/mun. Ecnn
TpeboBamuch PUA BozzaeiicTBus Ha 3amHeit crenke JIIT B
MPOEKIUH MUILEBOAA, TO MCIOJIb30BaJach MOIIHOCTH 30
BT, ¢ JIUTENBHOCTLIO BO3ACHCTBHS B OQHOM TOUKE HE 00-
nee 10 cexynn. Vcnonb3oBancst Moayib Visitag cucTeMsbl
Carto 3 co crneayromMMU HapaMeTpamMH: CHIa IMpHXKa-
THs 2ekTpona Ooiee 4 rpamm He MeHee 35% BpemeHH,
cMelleHre KOHUMKa Karerepa 2,5 MM, 3HadeHust Ablation
Index mo 3amueit crenke JIIT He Gonee 300, mo mepemHeit
crenke He Oosee 450. [lenennle 3Hauenus Ablation Index
OMpEeNeNINCh /I KaXJI0TO ONepaTopa MHANBUAYAIBHO B
cpeaneM nocine 10 «ocnemnenssx» npouenyp [10]. B Ha-
el KIMHUKe crenuanucramu Biosense Webster Johnson
& Johnson ObUTH PEKOMCHIOBAHBI 3HAUCHHS HHICKCA
abmaruu 300 s 3aaneit crenku JIIT u 450 s mepenHeit
CcTeHKH. Mexay TOuKaMu IPUIIOKEHUS PaJuO4acTOTHOU
SHEPI'UU PAacCTOSIHUE HE MPEBBIIIAIO 6 MM.

Ilocne BpINOMHEHUS U30JISILUU MTPaBbIX U JieBbiX JIB
karep Lasso BHOBb OOYEPEAHO IIOMELIAIICS B KaKAyto JIB
TaKUM 00pa3oM, 4TOOBI €ro MO3HUIIKs COBIIAIA C paHEe CO3-
nmaHHBIM «snapshot». Mcuye3snoBenue cmaiikoB JIB cumra-
JI0Ch OJ10KOM BXO71a Bo30Yy»xieHus B JIB. biok Bbixoma st
ka0 JIB BepudumpoBaics ¢ HOMOIIBIO CTUMYIISILIUN C
MPEXKHUMHU ITapaMeTpaMHU CO BCEX Map AIEKTPOJOB KaTeTe-
pa Lasso. IIpu cunycoom putme JIB cunranacs u3onupo-
BAHHOM, €CJIM HU C OJTHOM Mapsbl AIEKTPOJIOB HE yAaBajoCh
ocymectBuTh ctumyisinuio JIIT. TIpu @I Gnox BeIXOZNA
CUHTaNCS MOATBEPKICHHBIM, eciiu onpeensiaucs JI3. [Ipu
coxpanstoerics OII BeinonHsAnacs HapyKHas KapIUOBEP-
cust. [Tociie BocCTaHOBIIEGHHS CHHYCOBOTO PUTMa OJIOK BBI-
xofa oneHuBainca nosropHo. Hamuume JI3 oneHuBasoch
JIByMSI BpauaMH, IIPU COBMAICHUU MHEHUI CUUTANIOCh, YTO
JI3 B nanHOIi BeHe moATBepxkAeH (puc. 3).

CraTuCcTHUECKN 3HAUYUMBIX Pa3lInduil B JJTUTEIHHO-
ctu onepanuy, Bpemenu PUYA u ¢uroopockonun Mexay
rpyIIiaMu He OTMEYanoch. JlaHHbIe TpeacTaBiIeHb! B TaOM.
2. KuzHeyrpoxaronmx OCIOKHEHUH B XO/I€ UCCIIEJ0Ba-

Puc. 1. Jlokanvhble 3axeamol 6 1€204HOIL 8eHe, 20€ CMPEIKAMU OMMEYEHbL: A - IOKAIbHbLE 3aX6AMbl RPU CHIUMYJIS-
yuu ¢ kamemepa Lasso, ycmanoe6iennozo 6 ycmoe 1€204H0M 6eHbL NOCTIE ee U30NAUUU (OmMedaemcs OUCCoyuayus
MeHcOy MUOKAPOOM 7186020 NPeOCepOUss U NOKATIbHBIM 3AX8AMOM); O - TOKAIbHbBIE 3AX6ANbL 6 1€20UHOIL 6€HE NOCI1E

U3oNAYUU HA oHe coxpansatowienca puopunnayus npeocepouil.

BECTHHUK APUTMOJIOTUH, Ne 4 (114), 2023



HUSL HE OTMe4asioch. B mepBoil rpymme 3a)UKCHPOBAHO
JIBa OCJIOKHEHUSI, 00a CBSI3aHBI C COCYTUCTBIM JIOCTYIIOM -
ITHEBMOTOPAKC M apTeproBeHO3Hast ¢ucTyna. Bo Bropoii
IpyIIe OTMEYaJICs O/IMH CIIy4ail apTepHOBEHO3HOM (uCTy-
nbl. Bee ocnoxnenust paspemniichk Ha (oHe KOHCepBa-
THUBHOTO JICYEHUs (JPEHUPOBAHUE IJICBPAIILHOM ITOJIOCTH,
KOMITPECCHSI ITAXOBOW 00J1acTH).

B rpymme ¢ JI3 30,6% (30 manueHTOB) omepupoBa-
Hbl Ha QoHe DI, cHHYCOBBIII PUTM BO BpeMsl ONEpaIiu
otmeuancs y 69,4% (68 6oibHbIX). B rpymme 6e3 JI3 B Mo-
MeHT onepauuu OII 3aperucrpuponana B 22,7% ciaydaes
(20 GombHBIX), cHHYCOBBIH pUT™M B 77,3% (68 OOJBHBIX),
CTaTHCTHYECKH 3HAUUMBbIX Da3IMYMi MEXIy TrpyrnnaMu
HeT p=0,652. AHTHapuTMHUeCKas Tepanus MpoJoLKeHa
B TeueHHe 4 Hezeb MOCie ONEepaluy y BCEX MalMeHTOB.
AHTHKOAry/siHTHas Teparys He MpephIBajach BHE 3aBHCH-
MOCTH OT KIIMHHYECKOTO CTaryca.

HaOmonenne 3a mamyeHTaMu IMPOXOIWIO ITyTeM
Tene()OHHOTO OIpoca, TaK Kak AMUAEMHOJIOTHYeCcKast 00-
CTaHOBKa HE TMO3BOJIsIa OCYIIECTBUTH OYHBIE TIOCEIICHUS
MalyeHToB. boJbHbBIE NPEeOCTaBISUIN JIaHHbBIE XOJITEPOB-
ckoro moHutopupoBanusi OKI" yepe3 6 u 12 mecsues no-
ciie onepauuy. Eciay manueHT mpoXoami CTanuoHapHOe
i aMOyiaTopHoOe JIYeHHE B TEUEHHUE To/ia ocIIe orepa-
LIUH TI0 JTF000MY ITOBOJLY, TPEAOCTABIISIACH BCS TOCTYIHAS
MEJIMIMHCKasl ToKyMeHTaus. JI100o0ii 3aduKcupoBaHHbIH
napokcusm OII nm npeacepHON TaxUKapAUU JUTATEIb-
HocThI0 Oosiee 30 CeKyH]] CUMTAIICS PEIUANBOM apUTMHUH.
[lepBuuHast KOHE4HAas TOUKA - CBOOO/Ia OT aPUTMHUH 32 Bpe-
Ms1 HaOJTIO/ICHHSI.

CrarucTudyeckuii aHaau3

OO0OpaboTka pe3ysbTaTOB HCCICAOBAHUS IPOBO-
JIuiach ¢ TOMOINbI0 Taketa nporpamm [IBM® SPSS®
Statistics (Version 20, 2011). Pe3ynbrarsl npeacraBieHbl
Kak apu(MeTHYecKoe cpeHee + CTaHAapTHOE OTKIIOHE-
Hue (M*SD) c yxa3anuem 95% n0BepUTENBHOTO UHTEp-
Bana (95% M) mpu CUMMETPUYHOM pacCHpe/eIeHHUH.
Ecnmu pacnpenenenue SIBISUIOCH HECUMMETPHYHBIM, pe-
3yJIBTaThl MPEACTABICHBI KaK MEANaHa ¥ MHTEPKBAPTHIIb-
HbIid nHTepBai. Yacrorer u gomu (B %) ¢ ykaszanuem 95%
JIOBEPUTEIIHOTO MHTEpBaja, PACCYUTAHHOTO MO METOIY
VYuiicoHa, UCToIb30BAIUCEH ISl OMMCAHMsI KaueCTBEHHBIX

ORIGINAL ARTICLES

JIaHHBIX. J{11s1 cpaBHEHMsI JaHHBIX, UMEIOIIMX HOPMaJIbHOE
pacrpezienenue, ucroib3oBaics t kputepuid CThIOJCHTA.
Kputepuit ManHa-YUTHH HCIIONB30BAJICS MPU HECHMMeE-
TPUYHOM paclpe/iejieHu. PenuinB apuTMuu OLECHHBA-
i o Metony Karutana-Meiiepa, pa3nnuus B cBOOO/IE OT
apUTMUU CPABHUBAJIM C TIOMOLIBIO 2-cTOpOHHeTO log-rank
tecta. [IponopunonansHas perpeccust puckos Kokca mc-
TIOJIb30BAJIACK JIJIsl pacdyeTa OTHOLICHUs puckoB. [Ipu npo-
BEpKE CTATHCTHYECKHX THUIIOTE3 KPUTHYECKUH YPOBEHB
CTaTUCTUYECKOH 3HaUMMoCTH npuHUMacs 3a 0,05.

HOJYYEHHBIE PE3YJIBbBTATbI

Yeres JIB uzonmupoBanst y 100% manuentos. B nep-
BOH rpy1me ormMedanock 371 akrusHas BeHa n3 392 (94,6%),
BO BTOpo# Tpymme 271 aktuBHas BeHa u3 352 (77,0%).
Paznuuune sBnsercss craructuyecku 3HauumbiM p=0,000.
CrioHTaHHasi MEIEHHAS SKTONHNYECKask aKTHBHOCTD B M30-
nupoBaHHbIX JIB ormeuanach B nepBoii rpynmne B 52 JIB y
38 mauueHToB, BO BTOPOW IPYIIIE HU B OJHOM CIIydae K-
TONHWYecKass aKTHBHOCTh HE 3aperHCTpHpoBaHa. Pasmmune
SIBIISIETCSL cTaTucTHYecKy 3Ha9uMbIM p=0,000.

Hamubonee gacro JI3 ompenensumichk B MpaBoil Bepx-
Heit JIB (65 cirydaeB), 3arem B sieBoii BepxHeit JIB (61 ciry-

Ot60p NnauueHToB, pasgenexHue Ha 2
rpynnel N= 199

JloKanbHble 3axsaTbl €CTb /lokanbHbie 3axearbl
N =105 otcyTcreyioT N=94

Bbibbino 7 yenosex BbibbIN0 6 yenosek
(HepoctynHbi) N = 98 (HepocTynHbl) N = 88

FOLLOW UP 12

mecsaues
XM yepe3 6 u XM yepes 6 u
12 mecaues 12 mecaues
N =98 N =88

Puc. 2. Cxema nposedenusn ucciedo6anus

Tabnuua 1.
Ocnognble xapakmepucmuku nayuenmos (n=186)
Bcero [lepsas rpynna Bropas rpynmna p
(n=186) (n=98) (n=88)
Bospacr, net 61,9+7,8 61,3£8,2 62,7+7,4 0,237
[omn, myx, n (%) 81(43,5%) 49 (50,0%) 32 (36,4%) 0,064
Wupexe Maccel Tena, Kr/m? 30,3+4,1 30,1+4,0 30,5+4,3 0,522
®pakius BEIOpOCa JICBOTO KEIyI0uKa, % 60,8+5,2 60,5+5,5 61,1+4,9 0,440
O0BeM JICBOTO MPEICEPIMS, MIT 78,2+23,2 78,3+£25,0 78,2421,3 0,980
JlnameTp IeBOro mpeacepans, MM 40,3+4,8 40,3+4,8 40,5+5,0 0,837
ApUTMHUYECKHIf aHAMHE3, MeC Me 48,0 (24,0;84,0) | Me 48,0 (24,0;84,0) | Me 60,0 (24,0;84,0) | 0,197
Caxapusrit uader, n (%) 19 (10,2%) 10 (10,2%) 9 (10,3%) 0,996
AptepuanbHas runeprersus, n (%) 162 (87,1%) 88 (89,8%) 74 (84,1%) 0,846
Niemunueckas 60e3nb cepauma, n (%) 16 (8,6%) 12 (12,2%) 4 (4,5%) 0,062

[Tpumeuanue: * - TOCTOBEPHOCTD PA3IMIUN MEXIY TPyNIIaMu
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yaif), nanee cienopaia npasas HkHssA JIB (29 ciyuacs)
n steBast HuxkHss JIB (23 ciydas). JI3 Bo Beex 4 JIB Obuin
3aukcupoBansl y 6 mauuentos (6,1%), B tpex JIB y 17
nauueHToB (17,3%), B aByx JIB y 28 nanuenTos (28,6%) u
B onHoi JIB y 47 manuentos (48,0%).

Hanuune sxronuueckoi aktusHocTd B JIB B 100%
ciydaeB coBmaaano ¢ HanuuueM JI3 B atoit xe JIB. JI3,
3aperuCTPUPOBAHHBIC XOTSI ObI HA OJJHOM Tape 3JIEKTPOJIOB
karerepa Lasso, B 100% ciny4yaeB CBUAETENBCTBOBAIM O
nojHoN m3omsanuu JIB, kak Ha CHHYCOBOM pUTME, TaK U
py GUOPHILTALINM TIPENICePANiL.

CpemHee Bpemst  HaOmoneHHMss 3a  OOJNBHBIMHU
374,4425,2 nust. O6mast 3phekTHBHOCTB JICUeHHS, OTIpe/Ic-
nsieMast Kak cBo0o/Ia OT JIt000# TIpeicepIHON apuTMHUH, CO-
ctaBuna 76,3% (142 nauuenra u3 186). B rpymnne c JI3 cu-
HYCOBBII pUTM coxpaHsiica y 82 narueHToB u3 98 (83,7%),
B rpymre 6e3 JI3 y 60 nanpenTos u3 88 (68,2%). Paznuune
SIBISIETCS  CTAaTHCTHYECKH 3HAYMMBIM OTHOLICHHE IIaH-
coB 2,392 (95% noepurenbHblii uHTepBan 1,189-4,816
p=0,031) (puc. 4). Buyrpu nepBoii rpynmsl 3h¢peKTuB-
HOCTb JieueHHus y narueHToB ¢ JI3 Bo Bcex JIB coctaBuia
83,3%, c JI3 B Tpex JIB - 94,1%, B nByx JIB - 85,7%, B o11-
Hoii JIB - 78,7% ¥ cTaTUCTUYECKH HE Pa3IHyanach MEXILy
MalueHTaMy ¢ pa3Mu4HbIM konuuectBoM JI3 p=0,531.

OBCYXJIEHHUE MOJYYEHHBIX
PE3YJIBTATOB

B panHNX paboTax, ONUCHIBAIONINX AHATOMHIO MUO-
KapJHaJIbHBIX My(T, OTMEYAIOCh, YTO OHM O0JIee BhIpake-
HbI B BepxHux JIB [11]. B Hamrem nccnenosanmm JI3 ompe-
JIEJSUIMCh IPUMEPHO B 2 pa3a yaule B BepxHux JIB, uem
B HIDKHHX, YTO MOXKET HMOATBEPXKIATH MPEATIOIOKEHHIE O

cBs13u JI3 ¢ OombIreit Maccoit MUOKapAnaIbHEIX My(DT. Tex-
HUKa BBITIOIHEHMS M30Jsinu JIB Tak »e MOJKeT BIUSTh Ha
Hanmuue win orcyrcTBue JI3. Ilpu mmpokoii aHTpaIbHOM
n3ossinuy JIB Macca Muokapa B M30JMpOBaHHON o0acTn
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Puc. 3. IIposepka 6n0Ka évixo0a u3z npagoil 6epxuell 1e204HOI 6eHbl, 20€ PACHOJI0-
Jicenue kamemepa Lasso (3enenozo yeema) 6 1€204Holl 6eHe cosnadaem ¢ panee
coenannvim «snapshoty (cenmozo yeema). « Tissue proximity indicationy (6envie
UHOUKAMOPbL, 0003HAYEHHbIE KPACHBIMU CIPEIKAMUL) HOKA3bI6AECH NIOMHDLI
KOHMAKMmM 3J1eKMpooa ¢ MKAHbIO J1€204HO 6eHbl; HA ITIEKMPOZPAMMAX C Kameme-
pa Lasso éuonwl nokanvHule 3axeamul, 0003HaUeHHblE DEIBIMU CIMPEIKAMU.

anpuopH OoJblIIe, YeM MTPU BBIOJHEHUHU NTPOLENYPHI C UC-
nonb3oBanueM «CLOSE protocol». CrieoBarensHo, Bepo-
ATHOCTH 0OHapyxeHus JI3 B mepBoM cirydae Oosibliie, Yem
BO BTOpoM. OHaKo, 3PEKTUBHOCTD JICUCHHST TAPOKCH3-
ManbHOM (hopmbl DIT He 3aBUCHT OT MeTona U3oJsIMy JIB
[12], B TO >ke BpeMs BBINOIHEHUE AHTPATIBHON U30JIALUU
TEXHUYECKH cIoKHee. VIcXoas U3 U3JI0KEeHHOTO BHIIIE, B
HalleM HccieloBaHuM ucmoinb3oBajics Toibko «CLOSE
protocol», 1 MbI HE MIMeJIN BO3MOYXHOCTH OIICHHUTH 3aBHUCH-
MOCTb BCTpedaeMocTu JI3 0T TeXHUKH ONeparuu.

B wuccnenoBannu, nposenennoM Felix Yang et al.
(2015), onieruBanocs, sistorcs au JI3 JIB, BeISBICHHBIC
XOTsi ObI Ha OJIHOW Tape HUPKYISIPHOTO KapTHPYIOIETO
KaTeTepa, CBUETENLCTBOM MONHOM u3osiuuu JIB. Teope-
TUYECKH, TPOCTPAHCTBEHHOE PACHOI0KEHHE TUCKPETHBIX
MBIIIIEYHBIX BOJIOKOH, coemunstonmx JIB u JIII, moxer
npuBectn K nosieienuto JI3 JIB 6e3 nposenenus na JIIT
B O/IHOW 00NacTH, B TO BpeMs Kak Jipyras ooiacts Oyaer
ocCTaBaTbCsl ANEeKTpudecku cBs3anHou c JIIT.

Bcero B uccnenosanue Bouuio 23 naruenta (88 JIB),
nepenecmux nponenypy PHA ycrseB JIB. Cpennuii Bo3-
pact mareHToB coctaBmi 60,3 rona, y 65% Obuta mapok-
cuzmansHas @II. JI3 JIB ¢ 6nokanoit nmposenenus Ha JIIT
npoaeMoHcTpupoBaiu 66% JIB. Bo Bcex ciyuasx nosisie-
HUE JJAHHOTO (PeHOMEHA ITPH CTUMYJISLIUH XOTs ObI C OJTHON
Hapbl MEKTPOAOB IUPKYISIPHOTO KapTUPYIOILIETO KaTeTe-
pa COBIIaIaj0 ¢ BO3HUKHOBEHHEM OJI0Ka BbIxoza Bceil JIB
[13]. Hamm naHHbBIE MOTHOCTBIO COBIAAIOT C pe3yibTara-
MU, NOJyYEHHBIMH B MPEABIAYILEM HCCIEOBaHUM, U T10-
3BOJISIFOT MCIIOJIB30BaTh Hasnune JI3 kak y00HbIH HHCTPY-
MEHT JUIsl OlIeHKH OJ0ka Beixona u3 JIB. Jlannas metoanka
MOXKET YCTPaHUTh HEOOXOAMMOCTh CTHMYISIIIMH CO BCEX
nap HUPKYJISIPHOTO KateTepa [uisi BepuduKanuy 0J0Ka BbI-
XO0JIa U TeM CaMbIM COKPAaTUTh BpeMsl OTepaltu.

Knunnueckoe 3nauenue JI3 JIB ocraercs HepocTa-
TOYHO SICHBIM. MBI HalllIM JIaHHbIE TOJIBKO 00 OJTHOM HC-
CIEJIOBaHUM, H3Yy4aBIIEM BIH-
sane JI3 Ha 3ddekruBHOCTH
i Tanio UHTEPBCHIIMOHHOTO  JICUCHUS
®II. B pabore, mpoBeneHHOU
Alexey Babak et al., onenunBa-
JIOCh BIMSHUE DJIEKTPOPH3HO-
JIOTHUECKUX CBOWCTB MHOKapja
MBIIICYHBIX MY()T M HAJIUYHC
win orcyrctBue JI3 Ha 3ddexr
OT KpHOOAJIOHHOW  M30JISIHN
yctbeB JIB y manueHToB ¢ pas-
mnynbiMu popmamu OII. B Ha-
CTOSIIIIEE BPEMsI CUMUTAETCA, UTO
npu a0Nauy NepCUCTUPYIOICH
®IT B momonHeHHE K H30JIAIUHA
JIB HeoOxomuma MOTU(UKAIINS
cybcTpara, MoJIepKUBAIOIIETO
aputmuto. OJHAaKO HECKOJIBKO
PaHIOMU3HUPOBAHHBIX HCCIE0-
BaHUM  NPOAEMOHCTPUPOBAIIH,
YTO JOMOJHUTENbHBIE BO3JCH-
CTBUS B IIPEICEPAUSIX HE UMEIOT
MPEUMYIIECTB 10 CPaBHEHUIO
TOJIBKO C H3ousnuei ycroes JIB,
HO CBsi3aHBI ¢ Oojiee BBICOKHM
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BPEMEHEM PEHTICHOCKONHMHU M JUTUTEIBHOCTH MPOLETyPhI
[14-16]. DnexTpodU3HOIOrHUECKUE CBOWCTBA MHOKapaa
JIB u nanuuue JI3, Mo npeAnosokKEHUI0 aBTOPOB, MOTYT
CIyXHTb MPEAUKTOPOM 3(D(EKTHBHOCTH KarepHOW abia-
UM ¥ OINpPEAENSITh CTPATErHIO JICUCHUS NPU TEPBUYHON
Mpoleaype y NalueHToB ¢ nepcuctupyromiein OII.

Bcero B uccienoanue Bounwio 390 manueHTOB C
CHUMIITOMaTH4YeCKOH, PE3UCTEHTHOH K JIEKapCTBEHHOMY
neuennto PI1. BonbHble ObLIM pa3ieseHbl HA IPYMIIBI C
MapoKCU3MajbHOH (256 MaeHToB) U MEPCUCTHPYIOLICH
(134 nmanmenrta) gopmamu OII. MM Obuta BBINIOJIHEHA
KpuoOasioHHast u3oisinus ycrbes JIB, npu Hanmmuuu TH-
MMUYHOTO TPENeTaHusl NMpeAcepanil BHIMOMHsIIACH adia-
LUl KaBaTPUKYCIHJAIBHOTO nepeineiika. [lanuenrtam, y
KOTOPBIX B XOJie TPOLEAYPbl MHIYyIHPOBAIOCH aTHITNY-
HOE TpemneTaHue NPeACepIuil, BBHINOIHSAJIACH Kapano-
Bepcus 0e3 KapTUPOBAHUSI ADUTMUU U JIOTIOJTHUTEIBHBIX
abmanuit. [Tocne nocrmxenus: uzonsuuu JIB BbIIONHS-
JIaCh CTUMYJISLUS C KaXI0H Mapbl HUPKYJISPHOTO KaTe-
Tepa ¢ nukiom 600 mMc B kaxaoi JIB ¢ ornieHkoi Hanuuus
unu orcytctBus JI3 JIB. Ecnu JI3 npucyTcTBOBaIN, UK
CTHUMYJISIIIUM  TIPOTPECCUBHO YKOPAuMBAJICS /O JIOCTH-
xeHus 3axpara JIB 2:1 (mauanbHbli nmkia 3axsara JIB),
3aTeM BHOBb YIJIHMHsUICA 10 3axBara l:1. Ilocne Hempe-
PBIBHON CTUMYISIIIMU B TedeHue 60 CexyHJ MpOiOoKH-
TEJILHOCTD IMKJIa CTUMYIISIIMK BHOBb COKpallajach, 1 B
OoJIbIIMHCTBE ciy4aeB 3axBar 1:1 HaOmromasncs npu Juim-
HE LIMKJa, KOTopas paHee ObUIa CBS3aHa C MPOBEJICHHEM
2:1 (xoneunwldd mukia 3axsara JIB). B nanpneiiimem stn
JIaHHBIE OBUIM COOTHECEHBI C PEe3YJIbTaTaMH JICUCHUSI.

3axsar JIB nabmronaics y 52 u3 256 (20,3%) namu-
€HTOB, UMEIOIINX Mapokcu3maibhyo Gopmy @I u y 23
n3 134 (14,6%) naumeHToB ¢ MepcucTupyouei popmoin
@II. ¥V nanuenTtoB ¢ napokcusmanbHol (opmoit @I He
OBUIO Pa3HUIIBI B OTAAJICHHBIX PE3yNbTaTax JICYCHUS MEX-
ny rpynmnamu ¢ JI3 JIB u 6e3 Hux. OnHaKo y MalMeHTOB
¢ nepcuctupytomieii ¢popmoit OI1 nanmuue 3axsara JIB
JIeTIalio BEPOSITHOCTh pElUANBA apUTMHUU 3HAUYUTEIBHO
MeHbIIIe, yeM npu ero orcyteTeun (p<0,001). 13 23 manu-
enToB ¢ nepcuctupytomieit I u 3axsarom JIB 8 noasep-
[JIMCh MOBTOPHOM a0manuu uepe3 3 Mecsia mociie nepBoit
nporeaypsl o nosoxay peruarsa OII. YV Bcex manmeHToB
HaOJII0/1aJI0Ch BOCCTAHOBJIEHUE TpoBesieHus mexay JIB
u JII1. Im Obuia BeimosnHeHa peusossinus JIB 6e3 momor-
HUTENBbHBIX BozeicTBuil. [lo 3aBepiieHun uccienoBa-
HUsI, B cpeqHeM uepe3 16 MmecsiueB HaOmronenus, 20 u3
23 manMeHTOB UMEJIH CHHYCOBBIH PUTM M HE NMPHHUMAIH
aHTHapUTMHUUeCcKHe npenaparsl. [Ipu onenke aiaekrpodu-
3MOJIOTMYECKUX CBOWCTB MUOKap/a MBINICYHBIX My(T HE
OBUIO BBISBJICHO WX BJIMSHHS Ha PE3YJbTaThl JICYCHUS KaK
MapoKCU3MaIbHOM, Tak U nepcuctupyromeit ®II. ABTopsr
JIeTIaloT BBIBOJ, YTO UMEHHO Hannuue 3axBara JIB (a e
crenuUIecKre 3MeKTPO(YU3NOIOTHUCCKUC XapaKTePH-
cruku JIB) ObuT0 CBsI3aHO co cHMKeHHEeM peruauBoB OIT
y ManueHToB ¢ nepcucrupytomeit OIT [17].

Paznmuuue B pe3ynpratax UCCIEIOBAHUI MOXKHO IO-
MIBITAThCSl OOBSICHUTh HECKOJIBKUMH MOMeHTaMu. Bo-miep-
BBIX, aBTOPBI MPEAbIIYIIeH paboThl HCIOJIB30BAIN KPHO-
OanmoHHyr abnmarnuio yctheB JIB, B TO Bpemsi kak MbI
BBINOJHSJIM Pa/IMOYaCcTOTHYIO abianuio. Pa3Hble ucTouHU-
KM DHEPrUH JUISl TIOBPEXKCHUSI MUOKapa UMEIOT HEOJH-

ORIGINAL ARTICLES

HaKOBbIE MEXaHU3MbI ()OPMUPOBAHUN HEKPO3a, YTO MOXKET
MPUBOIIUTH K Pa3HOW CTEIICHU MOBPEKICHUS MBIIICYHBIX
My®T [18] 1 BIUSATH HA BO3MOXKHOCTS BbIsiBIICHNUS JI3.

Bo-BTOphIX, 0Opaiaer Ha ce0st BHUMaHHUE 10CTATOq-
HO HU3KUH MPOLEHT BhIgBIeHUA JI3 B rpymnmne manueHToB
¢ napokcuzmanbHoit @IT - 20,3%, Torna kak B HallIeM HC-
CIIeJIOBAHUU JTOT ITOKa3arelb cocTaBuia 52,7%. Bo3amox-
HO, Pa3Iuuus B METOAMKE OLEHKHU JI3 U ucrnomabp3yembIx
HHCTPYMEHTAX MOIVIM NPUBECTU K CYIIECTBEHHBIM Pa3iiu-
YUsIM B pe3yJbTaTax.

B-TpeTbux, Mbl HE BKIIOYAJIU B HCCIEIOBAHUE M-
LIMEHTOB, MMEIOINX COYETaHUE JIBYX apUTMHi - HGuOpHII-
JSIUIO U TperneTaHue Npeacepauil, Tak Kak yCTpaHEHUe
TpeneTaHus npeacepauil camo mo cedbe MOXKET UMETh BbI-
pakeHHBIN KimHUYeckuid dddext. Jannpiii daxr Tak xe
MOT MPUBECTH K PA3HULIE B PE3YJIbTaTaX UCCIECTOBAHUI.

Xorst JI3 JIB He ynommHaercsi Kak 00s3aTenbHOE
yCIIOBHE ycrmemHocTu u3oisiiuu JIB B Oosbieil yactu
JIUTEPaTyphl, €ro MOSBICHUE BO BPEMs CTUMYIISILIUU B CO-
yeTaHuu ¢ O1okaol Beixoaa B JIIT onmceiBaercs kak Oia-
ronpusATHbIA npusHak [19]. O6pamaer Ha cebsi BHUMaHHE
TOT (haKT, 4YTO BO BTOPOH TpyIiIie MAUEHTOB ObUIO 3HAYM-
TeIbHO MeHblIe akTUBHBIX JIB 1 Hu B oHOIi JIB He ompe-
Jiendnach CIOHTaHHAs SKTONMUYecKas aKTUBHOCTh MOCIE
M30JISIMK. DTO MOXKET CBHETENILCTBOBATh O OoJiee BhIpa-
JKCHHOMH cTeneHu ¢pudposa B JIB y maHHOU rpymimbl 60Jb-
HBIX H peo0IaiaHiy MexaHn3MoB HHayKiun OI1, He cBsi-

Tabnuuya 2.
OcHoeHble XapaKmepucmuKu npoeedeHHbIX Onepayuil
IlepBas Bropas
rpynmna rpymnmna P
(n=98) (n=88)
Bpewms oneparm, mun. | 80,3+£21,6 | 83,8+16,8 | 0,223
Bpewmst ¢pmopockormm, ¢. | 131,0+90,7 | 147,1£69,4 | 0,182
Bpemst PUA, muH. 21,0£7,0 | 20,245,7 | 0,369
[Tpumeuanue: PYA - paguouyacrorHas adnmanus/
1,0 e
et 1
L Ipynta
{
—H‘\. -
) Lﬂ_\\ﬂm—»
0,6 2 rpymnmna

0,44

Log rank p=0.031

CHHYCOBBIH PHTM
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Bpewms HaOMOACHHA OTHH
Puc. 4. Yacmoma coxpanenus cunycoeozo pumma é 1
u 2 zpynnax ¢ Hanuvuem u OMcymcmeuem J10KaabHblxX
3aX6amoe, cCOOMeEem cmeeHHo.
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3aHHbBIX ¢ JIB, 4To MOXeT nmoTpedoBarTh AOMOTHUTEIBHBIX
Bo3zaelicTBuil BHe JIB. B TO ke Bpems mpu Hammuuu JI3
MBI IIperosaraeM Ooblryto apuTMoreHHocTh JIB. Takum
00pa3oM, NpU BOCCTAHOBJICHWH ITPOBEICHUS BO30YXIe-
HUS B ATOM BeHe BeposTHOCTH peruauBa PII ctaHOBUTCS
Oosblie, yeM npu pekonHekiuu B JIB 6e3 JI3. Bo3moxkHo,
npu Hanuuuu JI3 crnepyet Gonee THIATENbHO MOAXOAUTH K
n3onanuK JaHHoil JIB, mpoBoas TecTsl Ha CKpBITOE MpPO-
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BejicHUe (BBeIeHUE aficHo3uHa). [Ipobiema Tpedyer paib-
HEWIIHMX UCCIIEIOBAHUM.

3AKJTIOYEHHUE

Hanmame J1oKaabHBIX 3aXBaTOB MHOKApAa JIETOUHBIX
BEH T0CJIE PaioYacTOTHON M30JANH YIydIIaeT pe3yib-
TaThl JICUCHUS IAIMCHTOB C MApOKCH3MATBHON (opmoit
(OUOPMILTSIINN TIPEICEPIIA.
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OLEHKA DO®DPEKTUBHOCTU U BbBISABJIEHUE IMPEJUKTOPOB PELIUIVBA YV ITAITMEHTOB
[TOCJIE KPUOBAJIJIOHHOM U30JISIIUNA YCTHEB JIETOYHBIX BEH C PASJIMYHBIMU ®OPMAMU
OUBPUJIISALIMU TTPEJICEPINI
I'A.ABanecsin, A.I.®uiaron
DI'BY «HayuonanpsHblil MEOUYUHCKUIL UCCTIE008AMENbCKULL UEHMP CEPOEUHO-COCYOUCHON XUPYPUU
um. A.H.bakyneea» M3 P®, Poccus, Mockea, Pybnésckoe u., o. 135.

Heab. OueHnts 3pPEKTUBHOCTD, @ TAKXKE BBIIBUTH NMPEAUKTOPHI PELU/IMBA ITOCIE BBIIOJIHEHHS KPUOOAIIOHHOMN
M30JSIIMY yCTheB JIeroyHbix BeH (JIB) y manuenToB ¢ pasznnunsiMu popmamu pudpuiisiunu npeacepauit (OI1).

Marepuay u MeToabl ucciaenoBanus. Beero B nccienoBanun BkitoueHo 100 GOJNIBHBIX, COOTBETCTBOBABIIMX
KpuTepusiM oroopa. B 3aBucumocTy ot hopMbl 1 JUIMTENFHOCTH Tapokcu3MoB OI1, JOKyMEHTHPOBaHHBIX MO AaHHBIM
OKT u X0ITepOBCKOr0o MOHUTOPUPOBAHMS, MALMEHTH OBUIM paclpeliesieHbl Ha JiBe Tpynnbl. B nepByro rpynmny Obuio
BKJIFOYCHO 57 MalueHTOB ¢ mapokcusManbHou dopmoit @IT (57%), a Bo BTOpyto - 43 manueHTa ¢ NePCUCTUPYOIIEH
bopmoit OIT (43%).

Pe3yabraThl. B X011e npoBeieHHOT0 HCCIeJOBaHNsI HAMH OBbUIH ONpeeNICHbl KPUTEPUH JOCTHXEHUSI HanOOoIbIIei
3¢ PEKTUBHOCTH BO BpeMsI BHIIIOJIHEHUSI KpHOOAIIIOHHON abnanmu: usossinus Beex JIB; noctmkenue Ookapl «Bxoja-
BBIX0Ja» (DIMMHUHAIMS CIIAHKOBOM aKTMBHOCTH Ha AMAarHOCTHUYECKOM 3JIEKTPOJIE yCTaHoBIeHHOro B JIB Bo Bpems BbI-
TIOJTHEHHMS alTUIMKAIMH ), KOTOpasi pEruCTPUPOBAIach MPH AOCTHKEHUH TeMneparypbl ot -30 u 6onee °C; MUHHUMaIbHOE
BpeMs aruukanuu 180 cekyH| mocie JoCTHKEHHs OJI0Ka bl «BXOAA-BBIXO/Ia.

Pazpaborana anekrpoanaromuyeckas kapra-cxema jesoro npexncepaus (JIIT) ¢ pacnpenenennem cpeaHeit amrm-
tynHo# aktuBHOCTH JIIT 1 JIB y nannenToB ¢ napokcusmaibHOW u niepcuctupytomei popmamu OI1. Beutn onpenenenst
9 30H C aMIUIMTYJHOH aKTUBHOCTBIO, IEMOHCTPHUPYIOIINE HalIuKe Oosiee BEIPAKEHHBIX 30H C HU3KOAMIUIUTY/IHOM aKTHB-
HOCTBIO y MAIMCHTOB C Tiepcuctupyroieii popmoit OII.

[TpoBenenHbIii MHOrO(aKTOPHBIH aHaM3 Kokca npogeMOHCTpHpOBal HANMYNE PEIUKTOPOB, NMEIOLINX HEe3aBHU-
cUMoe BIIMsiHUE Ha prck pernansa OI1 nocne kpnodayutonHo n3oisiuuu JIB: Hanuune caxapHoro quadera NpUBOIUIIO K
yBeau4yeHuto prcka peunansa OII B 2,39, Henonnas uzonsiuums JIB B 3,98 pasa, 3Hauenune nnnexc oobema JIIT >61,9 mn/
M? B 2,91 pasa, 3HaUCHHE TUKOBO# TpecepAHOi mpoaoabHoitl aedopmarun JITT <29,3.

BriBoasl. [lonydeHHbIE pe3ynbTaThl HCCIIEA0BAHUS TIO3BOJISIOT ONPEACIUTD KPUTEPUU JTOCTHKEHHSI BBICOKOH 3(h-
(DEeKTHBHOCTH BO BPEMsI BBITIOJIHEHUS] KpHOOAJUIOHHOW abalui, a TakyKe rPyIy BBICOKOIO PUCKA Pa3BUTHS PEIMIHMBA.
[Tpu oTGope nmanueHToB /IS NPOBEACHHS KpHOoOAJUIOHHOW M3oJsiuy ycTheB JIB, ¢ 1enpio gocTmxeHus Ooibiuei -
(PEeKTHBHOCTH, CTOMT YYUTHIBATh CleAyroNe (hakTopbl: HHIEKCHpOBaHHBIN 00beM JIIT 1o JaHHBIM MYJIBTHCITUPAILHOM
KOMIIBIOTEPHOI TOMOTrpad iy, 3HaYCHNE ITMKOBOM MPECEepIHOM IPOIOIBHOM leopManni, HATMYHE caXxapHoro auadera.

KatoueBble cioBa: GuOprusiys npeacepauii; KpuodayutonHast ablialysi; peMoJeIMpOBaHue MTPEACEpAnid; caxap-
HBII T1a0eT; JIeBoe MpeAcepre; MMKOBast MpeicepaHas MpoaosibHas aedopmarus
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EVALUATION OF EFFICACY AND IDENTIFICATION OF PREDICTORS OF RECURRENCE IN PATIENTS
AFTER PULMONARY VEIN CRYOBALLOON ABLATION
G.A. Avanesyan, A.G.Filatov
FSBI “Bakulev Scientific Center for Cardiovascular Surgery” of the MH RF, Russia, Moscow, 135 Rublevskoe road.

Aim. To evaluate the effectiveness and identify predictors of recurrence after pulmonary veins (PV) cryoballoon
isolation patients with atrial fibrillation (AF).
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Methods. In total, the study included 100 patients who met the selection criteria. Depending on the form and dura-
tion of AF paroxysms documented by ECG and Holter monitoring, patients were divided into two groups. The first group
included 57 patients with paroxysmal AF (57%), and the second group included 43 patients with persistent AF (43%).

Results. As a result of our study, important achievements of the greatest efficiency during cryoballon ablation were
identified: isolation of all PV; achievement of the “input-output” block (elimination of spike activity according to the di-
agnostic electrode in the PV during appplication), which was recorded at a temperature of -30 and more °C; the minimum
appplication time is 180 sec after reaching the entry-exit block. An electroanatomical diagram of the left atrium with a
high frequency of left atrium and PV activity in patients with paroxysmal and persistent forms of AF was developed.
Nine zones with pronounced activity were identified, more pronounced zones with low-amplitude activity in patients
with persistent AF. The multivariate Cox analysis showed predictors, an exceptional effect on the risk of AF recurrence
after cryoballoon ablation: the presence of diabetes mellitus led to the risk of AF recurrence by 2.39, incomplete isolation
of the PV by 3.98 times, the value of left atrial volume index > 61.9 ml/m? in 2.91 times, peak atrial longitudinal strain
value of left atrium <29.3.

Conclusion. The results of the study allow us to determine the criteria for high efficiency during cryoballoon abla-
tion, as well as a high-risk group for relapse. When selecting patients for cryoballoon control of PV coronavirus, with the
achievement of a greater one, possible factors should be considered: indexed volume of left atrium according to multispi-
ral computed tomography, peak atrial longitudinal strain value of left atrium, absence of diabetes mellitus.

Key words: atrial fibrillation; cryoballoon ablation; atrial remodeling; diabetes mellitus; left atrium; peak atrial
longitudinal strain
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Bo Bcem mupe Qubpwmsinus npeacepauit (PIT)
SIBIISIETCST HauOoJiee pacrnpoCcTpaHEHHBIM HapylIEHHUEM
pUTMa cepAla y B3POCIOro HaCEIEeHUs, IPH ITOM OTMeE-
4yaeTcsl TEHACHIMS K YBEJIIMYEHHUIO PacCIpOCTPAHEHHOCTH

39000 paauo4acTOTHBIX abmanuil JUIsi KOPPEKIHMU BCEX
BUJIOB HapyLIEHHH pUTMa Cepjla, U3 HUX Ha JIOJIO0 Ta-
UeHToB ¢ paznuyHbiMu Gopmamu PIT npunuiocs 16000
WHTCPBCHIIMOHHBIX BMemaTeabcTB (41%) [3].

TaXMaPUTMUU B 3aBUCHMOCTH —— . . . o
ot Bo3pacta (ot 1% B Bo3pacte o s A . A 'V R S —
40-50 ner no 5-15% B BO3pac- S S

te 80 ner) [1]. Ilo umeromUM- =
Ccsl JaHHBIM HA CETONHSIIHHN = T I
JIeHb, OKOJIO 6 MJIH. YeJloBeK °*° l

crpanator ®I1 B Espome [1]. °"
ITo pacuernbiM nanHbIM B Poc- Mz |
cuiickoit denepanuu oxono 2,5 ... \

T T
MJIH OOJBHBIX HUMCIOT PA3IHU-  aewss .ﬁ i
Hbie Qopmbl DII. B CTPyKTy-  reere » ' T
pe 3a00yieBaEMOCTH Ha JOJI0 ' W h vk TN b — —
napokcusManbHoH (opmbr OIT " * ' - '
IpUXOIUTCS OKONO 60-65% ma- | ’ - J
p H 0 csre PA—N—a A~ A A~ A A e L\N— L\"'—
UMEHTOB, TEPCUCTUPYIOIYIO B . |, It b v t

JUTUTEIBbHO-MEPCUCTUPYIOLIY IO
¢dopmy wumeror 25-30%, mo-
cTOsiHHYIO (opMy okoio 10%
oonpHbIX [2]. CormacHo naH-
HBIM, BIIEPBBIC OITyOJMKOBaH-
HBIM B aHAJIUTHYECKOM cOOp-
Huke «Apurmonorust - 2021y,
B 2021 roay OBIJIO BBIIOIHEHO

Puc. 1. Pecucmpayus 3neKmpuieckux HOMeHyUuanos ¢ OUAZHOCMUYECKO20
IJ1EKMPOOa YCMAHOGIEHHO20 8 NPABYIO HUINICHIOIO J1€20UHYI0 6EHY 6 MOMEHM
Kynupoeanus puopunayuu npeocepouil npu blNOTHEHUU KPUOOANTIOHHOU
adnayuu, 20e I, I1, ITl u V1 omeedenusn nosepxnocmuoit IKT, snekmpozpammol
¢ 2J1eKmpooa, Haxooauezocs 6 Koponapuom cunyce (CS1-10), 6 npasoit nusicneil
nezounout eene (Arcticl-8) u ¢ anekmpooa ycmamno61eHHO20 6 001aCHU RPOEK-
uuu ouagppazmanvnozo nepea (Ls1-10).

JOURNAL OF ARRHYTHMOLOGY, Ne 4 (114), 2023



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

Teuenue ®OII mpu OTCYTCTBUM aJ€KBATHOTO MEIH-
KaMEHTO3HOTO W/WJIM WHTCPBCHIIMOHHOTO JICUCHUS MPH-
BOJIUT K Pa3BUTHIO IICJIOTO PsiJia TPO3HBIX OCIIOKHCHUM,
KOTOPBIC CIIOCOOCTBYIOT YBEIMUYCHHUIO PHCKA Pa3BUTH
JeranbHoro ucxoaa. Jleuenue nanuenton ¢ OI1 3akmova-
€TCsl B MCITOJIb30BAHUU KOMOWHAIIMH JIByX OCHOBHBIX Ha-
MpaBJICHUI: HA3HAYCHUE aJICKBAaTHOW MEIMKAMCHTO3HOM
TEpanuy W BBIMOJIHCHUE XUPYPTrHUCCKOTO W/WIIH HHTEP-
BCHIIMOHHOTO BMCIIATEIILCTBA.

CornacHo COBpeMEHHBIM pekoMeHaanusm M3 PO
«30JI0THIM CTAaHAAPTOMY B JICUCHHUH MAIUCHTOB C Pa3lIny-
HbiMu (opmamu DI1 ABISCTCS BBITOTHCHUE H3OJISIHH
ycTbeB Jierounbix BeH (JIB). JIBymst HanGonee yacto uc-
MOJIb3YEMbIMU UCTOYHUKAMH SHEPTUU, JJIS JTOCTHKCHHUS
moysiiuu JIB, SIBISFOTCST pagquoyacToTHasE U KPUOIHEP-
TUH; XOTSI IPYrHMe UCTOYHHUKHM JHCPTUU aKTHBHO HCCIIC-
JIYEOTCSI Ha TIPeaMET UX 3PPEKTUBHOCTH U O€30MACHOCTH
[2]. Bce aTo emie pa3 nmoguepKkUBaeT aKkTyalbHOCTh YyCO-
BEPIICHCTBOBAHUS M Pa3BUTHs HOBBIX METOJOB HHTEp-
BeHIIMOHHOTO Jeuenust OII.

Lenbto TaHHOTO UCCIICIOBAHUS SIBIISICTCS OIICHKA 3()-
(hEeKTUBHOCTH, a TAKXKE BBISIBICHUC TPEAUKTOPOB PCIIHIH-
Ba IOCJIC BBITIOJIHEHUS] KPHOOAJUIOHHOMN U30JISIMH YCTHCB
(KBW) 1erovHsIX BeH y MAIUCHTOB C pa3InyHbBIMU (hopMa-
MU QUOpHILIAIMN TTpeCepIui

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

B onmHOUEHTpOBOE MPOCMEKTHBHOE KOHTPOIUpYE-
Moe uccnenosanne Opuro BiIrodeHo 100 marnmeHTOB C
pasmmaasiME popmamu @IT B mepuon ¢ 2021 mo 2022 rox
BKItOUMTENBbHO. Jlnarno3z @DI1 BwIcTaBISIICS IO HAJTUYHIO
KITMHAYECKON CHMITTOMATHKU M IOKYMEHTHPOBAHHOTO T1a-
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pokcusma ripu BoinosHeHnr DK u/uinm cyTouHoro xosnre-
POBCKOTO MOHHUTOpUpOBaHUA. [loka3aHue K BBITOJIHEHHUIO
KBU yctheB JIB ycTraHaBIMBaJIUCH COMNIACHO COBPEMEH-
HBIM KJIMHUYECKUM pekomeHaauusm M3 PO [2].

Kputepuu BkIOUCHUS B MCCIEIOBaHME: MALUEHTHI
crapuie 18 jeT ¢ JOKyMEHTUPOBAaHHBIMU MAapOKCH3MaMU
@II, ¢ oTcyTCTBHEM KapHaIbHOW MATOJIOTUH, TpeOyrolen
XUPYPrU4eCcKoro JIUEHHs], a TAaKKe C aJeKBATHOM aHTH-
KOAryJIsiHTHOH 1 aHTHapuTMHUYecKoil Tepanueil. Kputepuu
UCKJIIOYEHUS U3 UCCIIENOBAHUSA: HAJINYME SBHBIX MPOTU-
Borokazanuii Kk BeimonHeHnto KbU (nmaumenTtsr B octpoM
U TIOJIOCTPOM TepHoje MH(AapKTa MHOKapjaa, a Takke ¢
JIEKOMIIEHCUPOBAHHOW ~CEp/IeUHON HEAO0CTaTOYHOCThIO,
MAIUeHThl C JEKOMIIEHCUPOBAHHBIMHU COIMYTCTBYIOIUMHU
3a00JICBaHUSIMU U T.JI.), PAHHEE BBINOJHEHHBIC XUPYPrH-
YecKHe BMEIIaTeIbCTBA Ha Cep/lle, HealeKBaTHbIN NpueM
AQHTUKOAryJITHTHOW Teparvy U HaJM4Yue NMPU3HAKOB (hpar-
MEHTHUPOBAHHOTO WM (IOTHpYIOIIEro Tpomba B JIEBOM
npeacepauu (JIIT).

JIEKTPOAHATOMHYECKOe BOJIBTAKHOE

kaptuposanue JIII u KBU ycrnes JIB

Bcem manumentamM B YCIOBMSX pPEHTICHONEpalU-
OHHOM 110J1 KOHTpOJIEM (DITFOOPOCKONMH OCYIIECTBIISIICS
JIOCTYI K cepany no meronuke CenbAMHTEpa C BBIIOJ-
HEHUEM KaTeTepH3aliH JIeBOM MOAKIIOYMYHON U JBa-
KBl TpaBoil OeapeHHO# BeHbl. [locne yero mpoBoOIU-
JIOCh 3JIEKTPO(U3NOIOIrHYECKOE HCCIIEJ0BAaHUE Cep/lia.
Ornenka anexTpuyeckoit aktuBHocTH B JIIT ocymecTnis-
Jlach € MCIMOJb30BaHUEM HE(III0OPOCKOITMYECKOH cHcTe-
mbl HaBuranuu Carto 3 (Biosense Webster, CLIA). ITon
KOHTpOJIeM (DIII0OOPOCKOIIMH C TIOMOIIBI0 HHTPOJBIOCEPA,
YCTaHOBJICHHOTO B JICBYIO IOJKIIOYMYHYIO BEHY, ObUI
nposefieH 10-MOMIOCHBIM THAarHOCTUYECKUN AIIEKTPOJ,

KOTOPBIM MO3UIIMOHUPOBAJICS B KOPOHApPHBIH

Tabnuua 1. .yyvc nocne wero o konTponem baoopo-
Knunuxo-anamnecmuueckue oanivle nayuenmos CKOTMH C TIOMONIBIO MHTPOTBIOCEDA, YCTa-
Taporcuansnas | Tepencmpyronas ; gomeﬂﬁoro qep:3 MPaByo (EeapeHHyw BEHY,
®I1 (n=57) OIT (n=43) BUI TIPOBCAICH 4-MOTIOCHBII JHarnocTiyec-
KUU DIIEKTPOJ], KOTOPBIH MO3UIHOHUPOBAIICS

Bospacr, et 61 [51-67] 58[54-611 [ 0202 | penvyumky npasoro senyzouia,
My»kckoit o, n (%) 25 (43,9) 13 (30,2) 0,165 HcxomHo Obuta MpoOBEICHA PETUCTpA-
Poct, oM 172 [164-178] | 176[170-181] | 0,079 | mums Gasoerx mmutepanos. Ilpu mammamm
Macca Tena, & 90 [80-98] 90 [84-99] 0.144 | MCXOMHO CHHYCOBOTO PHTMA MPOBOAMIOCH
- BBITNIOJIHEHHE CTAHAPTHOTO MPOTOKONA JIEK-
VIMT, kr/m 30 [28-33] 31[27-35] 0,480 | podusmonormueckoro mecrenoBaHUS Cepi-
JTAA OI1, mec. 14,3+2,8 27,7+3,68 0,001 | 1ma, cocTosIIEro U3 perucTpalyu napaMeTpoB
XCH 2 ®K, n (%) 9 (20,9) 17 (29,8) [PENCEPIHOTO,  TPEACEPAHOKENYIOUKOBOTO
XCH 3 OK. n (%) 2 @) 1(1.8) 0,459 | u BuyTpmxkenynoukoBoro mposeaenus. Ilox
" 13228 3 (18.6) 5500 KOHTPOJIEM BHYTPHCEPIEUHOTO YILTPA3BYKO-
CA, n (%) 8 J 2 BOTO HCCJIEIOBAHUS OCYIIECTBISIICS TOCTYII
AL n (%) 46 (80.7) 28 (65,12) 0,341 B JIII ¢ nucnonp3oBaHNEM MyHKIUU MEXIPE-
WBC, n (%) 38 (66,6) 33(76,7) 0,202 | cepmmoii meperopoaku  TpaHCCENTaNbHOI
XBIL, n (%) 14 (24.5) 20 (46,5) 0,202 urnoit. B rionocn, JIIT l'[pOBOE[I/IJ'ICH MHO-
- TOTIONIIOCHBIA  TMATHOCTHYECKUIN  DJIEKTPO]I
XOBJL, n (%) 00 123 0430 | pentaRay (Biosense Webster, CILIA) st Bbi-

[Ipumeuanue: 3neck u nanee OII - hpubprwusius npencepaunit; UMT -
uHAeKc Macchl Tena; JJAA - JUIMTeNbHOCTh APUTMHUYECKOTO aHAaMHE3a;
XCH - xponndeckast cep/iedHast HelocTarouHOCTh; DK - GyHKIMOHATIb-
HbIi kinace; CJ1 - caxapublii quadet; Al - aprepuaiibHasi THIIEPTEH3NS;
UBC - umemuyeckas 6oxe3ns cepaua; XbII - xpoHudeckast 0one3Hb
nouex; XOBJI - xpoHnueckast 00CTpyKTHBHAs OOJIE3Hb JIETKUX.

MOJTHEHUSI BBICOKOIIOTHOTO 3JIEKTPOAHATO-
MHYECKOTO BOJIETaXKHOTO KapTupoBaHwus. [la-
paMeTpbl KapTUPOBaHMS ObUIM yCTAHOBJICHBI
B nuamnazone 0,1-0,5 MB. Ammiuryna Hmxe
0,1 MB pacuennBanach kak 30Ha eMapKaliu
«pyO110BOI» TKaHH.

BECTHHUK APUTMOJIOTUH, Ne 4 (114), 2023



16

Ilocne BBIMOTHEHUS KapTUPOBAHUS MHOTOMOJNIOC-
HBIN 3JIeKTPO OBbUT 3aMeHeH Ha KpuobaiutoH Arctic Front
Advance Pro (Medtronic, CIIIA) ¢ nuarHocTHYeCKUM LHP-
KyJIIpHBIM 37ekTpogoM Achive (Medtronic, CILA). Dror
ANIEKTPOJl MO3UIMOHMUpOBajcs BHyTpb JIB misa peructpa-
LUU NEKTPUYECKUX TMOTEHIMaoB. [lanee mpoBoauiach
noouepéanasi KbU yctbe JIB ¢ oneHkod snvMMHHALIUN
ANIEKTPUUYECKUX MOTEHINAIOB Ha JUAarHOCTUUYECKOM DJIeK-
tpozne B JIB (puc. 1). [Tpu KbU npaseix JIB npoBonunack
CTUMYIISIIMU inadparMajibHOrO HEpBa, C LEbio n30exa-
HU napes3a quadparManbHOroO HepBa.

KoneuHnsle Toukn

IlepBuuHasg KOHEuHas TOYKAa - 4YAacTOTAa PA3BUTUS
TPaH3UTOPHOI MIIEMHUYECKOH aTakn/OCTPOro HapylICHHs
MO3TOBOTO KPOBOOOpaIllleHHs Y MAIIMEHTOB B TeueHUe 24
MECSILEB MOCIE ONEePaIUH.

BropuuHble KOHEUHbIE TOUKH:
* 4acTOTa HE JIeTAJbHBIX TOCMMTANBHBIX OCIOKHEHHUH
(kpoBoTeueHME, TAMIIOHA/a, IepPOopaLus cTe-
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HACTYIUICHHSI COOBITHS Ul PacCMaTpUBAaeMOro OOBEKTa
U OLICHKY BIIMSIHUS 3apaHee ONpEeeICHHBIX HE3aBUCUMBIX
NepeMeHHbIX (TPEeIUKTOPOB) Ha 3TOT PUCK. PHck paccma-
TpHUBaAeTCs Kak (DYHKIHS, 3aBUCSIIAS OT BPEMEHHU.

HOJYYEHHBIE PE3YJIBbTATbI

Kinnuko-anaMHecTHYeCKHE JaHHBIE MAIEHTOB

[epuon Habmonerus coctaBui ot 4 1o 17 mMecsies
(cpemanii mepuon HaOmromeHws cocTaBmwi 8,4+2.6 Mecs-
ueB). Tpexmecsunsiii epuox nocie KB, Bo Bpems koTo-
POTO penMINB APUTMHUN HE YUUTBIBAJICS, SBISICS CIIETIBIM
neprofoM. Bee marmenTs! Oblin Ha CTaHAAPTHOM (MCXOM-
HOW) AaHTHAPUTMHUYECKOM W aHTHKOATYISIHTHOH Teparmi.
JIaHHBIA TPOMEKXYTOK OBUI PEKOMEH/IOBAH I MCKIIOUE-
HUS OIIEHKH PaHHETo PeLU/INBa APUTMHHN, CBI3aHHBIX C BO3-
HUKHOBEHHEM BOCTIAJINTENBHON Peakinu n oOpa3oBaHUEM
OTeKa MHOKap/a B 00J1aCTH BBITIOTHEHHS AECTPYKIUU TKAaHN
JIIT. PeumauB apuT™Muy BepU(DUIIIPOBAIICS TIO0 Pe3yabTaTaM

HOK CepiIa, MOBPEKACHHE MUIIEBO/A); Taonuya 2.
+ passuree perea OII B Teuenne 12 Mecs- Knunuko-uncmpymenmansvhsle OaHHble NAUUEHMO8
LIEB [TOCTIE OTIEpPalHH; I
apokcimanbHas | [lepcuctupyroas
* TOBTOpHas aOnaiusi 1o IMOBOJY pPELH/IMBa B - P
(n=57) (n=43)

@Il y manueHToB B TeueHUH 24 MecsIeB Nocie
omepauun. Oxokapauorpapus

CrarucTuyeckuii aHaau3 KJIP JIK, MM 48 [46-53] 50 [48-54] 0,277

Craructndeckuil aHanu3 OpOBOAWICH € | KCP JIK, Mm 34 [30-36] 34 [32-40] 0,462
HCIIOJIb30BAaHUEM POrPAMMHOT0 00eCTIeYeHHS

. K0 JIK 118 [101-130 124 [108-139 0,094

IBM SPSS Statistics v.28.0.1 (pa3paboTuuk - O e L ] L ] :
IBM Corporation). Co6panmbrii marepuan uc- | KCO JUK, 1 48 [42-56] 48 [37-54] 0,673
creoBanust ObUT mojBepskeH mapamerpuue- | DB JDK, % 60,0 [57,0-63,1] | 61,2[57,5-64,2] | 0,324
ckomMy u Hemapamerpuueckomy amamusy. C | yQ JDK, mn 67,4 [63,8-75,3] | 66,6 [63,0-77,7] | 0,643
TIOMOIIBIO OMHCATENLHEIX CTATHCTHK, KOMA4e-  [ap oo 46 [44-47] 44 [43-46] <0001
CTBEHHbBIC JaHHBbIC OBUTH MPOAHATH3UPOBAHBI
Ha COOTBETCTBUE HOPMAJIBLHOTO pacrpeserne- PALS JII 29.9 [28,6-31,3] | 25,6 [24,8-27,4] | <0,001
Hus. beutn cosmanbl Bapuanuonnsie psaasl, ko- | CK B ymike JIIT, em/c 33 [28-37] 35 [29-41] 0,375
TOpbIC 0OBCAMHIII IOy YCHHBIC B PE3YIBTATe | My hTHCIHpATbHAS KOMIBIOTEPHAS TOMOrpads
HCCIIeIOBaHMUS IAHHBIE, ITOCIIE YETO B HUX ObLI KKP JIIL, ant 63 [64-69] 67 [61-65] 0.017
MIPOBEJICH PacueT Ha «CpeiHee + CTaHIapTHOE
otkionenne» (M£SD), rpanmm 95% mosepn- | 1ok J1L MM 43 [39-46] 45 [41-50] 0,080
TensHOro unTepBana (95% JIN). Pacnpenene- | MJIP JIIT, mm 64 [58-69] 70 [63-74] 0,001
HUSL, KOTOPBLIC OTIMYAIMCH OT HOPMAIBHOIO, | Oonem JIII, mur* 110 [102-118] 137 [130-154] | <0,001
OBLIM OMUCAHBI C UCTIOJIBb30BAaHUEM KPHTECPHS TOJTL, M/’ 56 [51,6-61,5] 67.8 [63.9-73.1] | <0.001
Kpyckana-Yomnneca s HemapaMeTpUuecKuX
BBIOOPOK M C MCHOJIb30BaHKEM MeuaHbl (Me) PC IIBJIB, My 20[17-22] 20 [20-23] 0,078
U HIDKHETO 1 BepxHero kBapruieii (Q1-Q3). PC ITHJIB, mm 17 [16-20] 20 [18-22] <0,001

Ouenka QyHkuuu BbDKMBaeMOCTH na- | PC JIBJIB, MM 18 [16-20] 19 [17-21 0,092
LHEHTOB NPOBOJMIACE N0 METOJl Karmana- 5 JTTIHJIB, an 17 [16-18] 19 [17-21] 0.253
Meitepa. Ipaduk oueHku QyHKIMUA BBI- "
JKMBAEMOCTH TIpeACTaBisieT M3 celst  yObl- Becrbiom: JIB, n (%) 15 34.9) 15 (26,3) 0,355

BAIOIIYI0 CTYICHYATYIO JIMHUIO, 3HAUCHUS
(YHKIIUU BBDKMBAEMOCTH MKy TOYKAMH Ha-
OJFONCHUN CUMTAIOTCSI KOHCTAHTHBIMU. MeTos
Kannana-Meiiepa mo3BosisieT BBIIOIHATH aHa-
JIU3 1ICH3YPUPOBAHHBIX JAHHBIX, T.C. OICHH-
BaTh BEDKUBACMOCTH C YYETOM TOTO, UTO MAIU-
CHTBI MOTYT BBIOBIBATh B XOJIC IKCIICPUMECHTA
WM UMCTh PAa3HBIC CPOKU HAOIIONCHUSL.
AHanu3 BEDKUBACMOCTH MAIIMEHTOB TIPO-
BOJMJICS 1O MeTtony perpeccun Kokca, mon-
pasymeBaloleMy pPOTHO3UPOBAaHHE pPHCKa

IIpumeuanue: 3neck u ganee JOK - nessiit sxenynouek; KJIP - xoneu-
HO auactonnyeckuil pazmep; KCP - koHeuHO cucTonudeckuit pasmep;
KJ1O - xoneuno auacronudeckuii oo0beM; KCO - KOHEYHO CHCTOMNYE-
ckuit 00bem; @B - ¢pakust Beiopoca; YO - ynapusiii o0bem; [13P -
nepenHesaguuil pasmep; JIII - neBoe npexncepaue; PALS (peak atrial
longitudinal strain) - mmkoBas TpeacepaHasl MpoxoibHAs aedopma-
nusi; CK - cxkopocts kpoBoroka; KKP - kpaHnokaynanbHbI pazmep;
MIJIP - memmonarepanshbiii pazmep; MOJIIT - nanexc oowvema JIIT;
[IBJIB - mpaBas BepxHsist ierounas BeHa; [IHJIB - npaBast HuxHsIs J1e-
rouHas BeHa; JIBJIB - neBas BepxHss nerounas BeHa; JIHJIB - nesas
HYDKHSISE JIETOYHAs! BEHA; * - ¢ y4EeTOM yIlIKa.
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OKT B 12 oTBeCHUSAX W/WIIN XOITEPOBCKOTO MOHUTOPUPO-
Banus DKI. YuntsiBancs ToIbKO MEPBLIH ciydail penuanBa
ApUTMHU B TEUCHUE TIEPHO/Ia HAOTIOICHHSI.

Bcero B uccaenosanuu BkiroueHo 100 O0NBHEBIX, CO-
OTBETCTBOBABIINX KpUTEpHsIM oTOOpa. B 3aBucumoctn ot
¢dopmbl 1 JuMTENBHOCTH Napokcu3mMoB DI, moxymenTH-
poBaHHBIX 1O AaHHBIM OKI' 1 X0NTepOBCKOro MOHUTOPHU-
pOBaHMs, MAMEHTHI ObUIH PaCTIpe/IeIICHbI Ha JIBE TPYIIIIHI.
B nepsyto rpynny BKIOYEHO 57 MallMEHTOB C MapOKCHU3-
MaibHOU (opmoii PI1, a Bo Bropyto - 43 maiueHra ¢ mnep-
cucrupytoeit popmoit OII.

W3 57 nauueHToB, BOLIEANINX B MEPBYIO TPy, 25
(43,9%) Obun mMyxunHbl. CpenHul BO3pacT MalMEHTOB
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coctaBun 61 [51-67] ron. AHamHe3 TapOKCU3MaTbHON
¢dopmbr DIT (Bpemst OT IEpBOTO MAPOKCHU3Ma JI0 OCTYILIC-
HUS B CTallMOHAp) B cpeaHeM cocraBmi 14,3+2.8 mec. B
JIAHHOW TpYIIE MalMeHTOB OTMEYaIHCh KOpPOTKHe (10 7
cyTOK) mapokcu3mMbl ®II, KOTOpBIE JIETKO KYITHPOBAIUCH C
MIOMOIIIBI0 aHTHAPUTMHYECKON TEpaIny.

Cpenn 43 manMeHTOB, BOIICAIINX BO BTOPYIO
rpymy, 13 (30,2%) Obtu MmyskunHbl. CpeaHuii BO3pact
coctaBma 58 [54-61] ner. AHaMHe3 mepcUCTHUPYIOIIEH
¢dopmer @I B cpeanem cocrtaBun 27,7+3,68 mec. B
JIAHHOW TpyIIe MalUeHTOB OTMEYAIUCh MapOKCHU3MBI
JUIMTEIBHOCTBIO J10 | roja, co cpeaHel MpoaoKUTENb-
HOCTBIO MOCJIETHETO «IIEPCUCTUPYIOIIEro» MapoKCu3Ma
7,3+1,54 Mecsia, MOMHMO 3TOr0, OTMEYa-
JIOCh Haju4due pedpakTepHOCTH K IPOBOIH-
MOW aHTHAapUTMUYECKON Tepanuu (Tadi. 1).

Bcem mnanmenram, Ha amOynaTopHOM
JTarne u uepes 6-9 Mecs1eB, BHIIONHAICS CTaH-
JIApTHBIA HA0OP KIMHUKO-UHCTPYMEHTAIbHBIX
UCCJICIOBAHUIL:  BIEKTpOKapanorpadguyeckoe
UCCJICIOBAHUE, XOJITEPOBCKOE MOHHUTOPUPO-
BaHHE, 3XOKapAHOrpaduIecKoe HCCIIeIOBaHHE
(Ox0KT'), mynsTucnupanbHas KOMIbIOTEpPHAS
tomorpadust (MCKT) JIIT u JIB.

Pe3ynbrarhl KIMHUKO-MHCTPYMEHTAIb-
HBIX WCCJIEJJOBAHMUU IpEACTaBICHBI B TaOII.
2. Ilpu aHanu3e AOONEPALIMOHHBIX JaHHBIX
mo OxoKI[ ObUIO BBISBICHO 3HAYMMOE pas-
JUYMe NMapacTepHalbHOTO (MepeIHe3aHEero)
pasmepa JIII Mexny mamueHTamMu ¢ Mapok-
CU3MaJIBHON M IepcucTupymomeil popmamu
OIT 46 [44-47] n 44 [43-46] (p<0,001). ITpn

Puc. 2. Kapma-cxema oenenusn neeozo npeocepous na 9 30u (a - npa-
6as bokoeas, 0 - 3a0HAA, 6 - 1€6As1 DOKOGAA, 2 - NPAMAS HPOCKYULL),
20e 1 - IIBJIB (kpacnwtiim yeemy), 2 - ITHJIB - (6upro3oentit yueem),

3 - BJIB (cunuii yeem), 4 - THJIB - (po3oeslii yeem), 5 - oonacmsp ne-
pexooa JIB cnpasa (6envtit ueem), 6 - oonacms nepexooa JIB cnesa -
(6enviit yueem), 7 - nepeonsnsn cmenxa JIII (cepoiit yeem), 8 - 3a0uasn
cmenka JIIT (opansiceswiit yeem), 9 - kpvruwa JII1 (3enensiit yeem).

TICHIT
nenn

[1BIIB

OIUIB__

Tapokcusvansuas Gopua

JIBJIB

(einf

JIHIIB ‘:

MHIIB

THJIB

JII

salIbHAs HopMa

Tlapokcnamaknas gopsa

ManLHAS (hopma

M3MEPEHHUH TUKOBOII MpeicepIHOM MPOa0IIb-
Ho#l nmedopmaruu (peak atrial longitudinal
strain, PALS) JIII OblI0 BBISBIGHO CTaTH-
cTHYeCKH 3Haummoe pasnuuue (p<0,001).
Y mamueHTOB ¢ THapoKcu3MaibHOUW (op-
Mot PALS cocraBun 29,9 [28,6-31,3], a ¢
nepcuctupymouiei 25,6 [24,8- 7,4].

W BB

IHIB

3¢

Tepencrupyiomas popua

IBJIB

ncin

[THJIB

TTepcHeTHpYIOMAA HopMa

Puc. 3. Inekmpoanamomuueckasn kapma-cxema eonvmaxcnoi akmusnocmu JII1 u JIB, zoe a - npamasn, 6 -3a0uas,

6 -J1eean 60](08(1”, 2= npaesasn ookoesasn npoexkuuu.
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[Tpn ananuse naHHBIX, MMOTYYEHHBIX TP BHITOIHE-
nur MCKT JIIT u JIB, Obutn ycTaHOBIICHBI JOCTOBEPHBIE
pas3nnuus y NalMeHTOB C MapOKCH3MAIBHON U NMEepCUCTH-
pyromieit popmamu OIT mo creayromMM apameTpam:

* KpaHHOKaynaidbHbI 63 [64-69] n 67 [61-65] MM u Me-
nuonarepanbHbiil 64 [58-69] u 70 [63-74] mm pasmep JIIT
(p=0,011 u p=0,001 cooTBETCTBEHHO);

e 00bem JIIT ¢ ymkom 110 [102-118] u 137 [130-154] min
(p <0,001);

* wuHAekcupoBaHHbI 00vem JIIT 56 [51,6-61,5] u 67,8
[63,9-73,1] ma/m?* (p <0,001);

* JauaMmeTp cedeHus mpasoit HuxHel JIB 17 [16-20] u 20
[18-22] mm (p=0,001).

Ananus pesyasTratoB KBU ycrhes JIB

Kak ormeuanocs Beimie, 100 maruentam (38 My>KauH
/ 62 xennunbl) Obuia BoimoiaHeHa KBU ycteeB JIB. Ila-
LIMEHTHI OBIIN paclpesieieHbl Ha Be TPyNIbl. B nepByto
IpyMIly BOIUIM 57 ManueHTOB ¢ MapoKCU3MalIbHOW (op-
Mmoit @IT (57 %), a Bo BTOpyIO - 43 mamueHTa ¢ Mepcu-
crupytoieit (43%) dhopmoit @II. Bo Bpems BhINONHEHUS
KBU ycteeB JIB 6bu10 n3onuposano 389 (97,2%) u3z 400
JIETOYHBIX BEH.

B 11 JIB (2,8%) He ymanoch MO3MLIMOHHPOBATH
kprobaion B JIB, uTo B cBOIO ouepens OBUIO CBSI3aHHO
C aHATOMHYCCKUMH OCOOCHHOCTAMU pacmonoxenus JIB.
U3 mux B 9 ciyyasx (82%) HEBO3MOXKHO OBIIO MPOBECTH
KproOasioH B npaByro HikHIo0 JIB; B 1 ciaydae (9%) B
npaByto BepxHioto JIB u B 1 ciyuae (9%) B neByto HUX-
Hioro JIB.

[Tepron HaGmonenust cocraBui oT 4 1o 17 mecsiuen
(cpenuuit nepuox HaGmoneHus: cocraBun 6,4+2.8 mecs-
11eB). YepaHHe CUHYCOBOTO PUTMa MOCIE BBIMOJIHEHUS
KBU npu napoxcusmainbHoii popme coctaBuiio 78,2%, a
pu nepcuctupyomen popme 55,8%.

[Tpu aHanM3e JaHHBIX, TTOIYYEHHBIX [TPHY BBINOIHEHUN
KBMU ycrreB JIB, ObuN yCTaHOBIICHBI JIOCTOBEPHBIE pa3iiu-
YHsl y IAIMEHTOB C TTAPOKCU3MAaJIBHON 1 NIEPCUCTHPYIOIIEH
¢dopmamn DIT mexmy CleIyIOMUMH T0Ka3aTems-
MH: CpefHell JmuMTensHOCThio omeparyu 90+16 u
100£13 munyt (Meauana 90 [90-100] u 100 [90-
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e B30He 4 cpenusisa amruutyaa cocrasuia 0,32 [0,22-0,35] u
0,25 [0,14-0,32] MB (p=0,025);
* B30HE 5-0,32[0,22-0,39]1 0,21 [0,21-0,24] MB (p <0,001);
* B30HE 6-0,29[0,24-0,37]1 0,22[0,21-0,29] MB (p <0,001);
* B30He 9-0,22[0,21-0,32] 1 0,21 [0,18-0,24] MB (p=0,009).
AHAJW3 KINHAKO-aHAMHECTHYECKHX JAHHBIX B
rpynme ¢ penuaIuBoOM APpUTMUH
Bce manyeHTsl B OTIaJICHHOM TMEPUOAE C JOKyMEH-
THPOBAHHBIM PEIMIUBOM apPUTMHH OBLIH MPHUIIIAIICHBI HA
BTOpOH 3Tan JiedeHus o nosoay PII. Hamu Obu1 npose-
JIeH aHaJM3 KIMHUKO-MHCTPYMEHTAJIBHBIX TOKa3aTeiel B
IPYIIIE ¢ HAINYUEM U OTCYTCTBUEM PCIMIUBA APUTMUH.
CTOoHUT OTMETHUTH, YTO B IPYIIE PELUANBA HE OBLIO
BBISIBJICHO CTAQTUCTUYECKU 3HAYMMOTO Pa3IUuusl MO KIIH-
HUKO-aHAMHECTUYECKUM TIOKa3areisiM. Y TalUeHTOB ¢
nepcucTHpyIoIei Gpopmoii yactoTa pennanBa BhIIIE, YEM
y ManueHToB ¢ napokcusManbHoi Gopmbl OIT (19 u3 43
(44,2%) u 13 u3 57 (22,8%) NanueHTOB COOTBETCTBCHHO)
(tabin. 4). Ilpu ananu3e mAaHHBIX M0 pe3yiabraram DxoKI
OCHOBHBIE DPa3NWyMs B TpyIIe peuuanBa U 0e3 Obun
npencrasieHsl B 3Hadenun PALS 27,0 [24,6-28,2] u 29,4
[27,3-31,1] (p <0,001). ITpu Boimomnenun MCKT JIIT u
JIB, ObLIH BBISBICHBI CTATUCTUYCCKH 3HAUUMBIC PA3THIUS
B TPYIIIE pelUNBa U 0€3 MO CIIEIYIONINM IT0Ka3aTelsIM: B
oowveme JIIT ¢ ymkom 128 [119-159] u 116 [102-130] mut u
B uHAekcupoBanHoM obobeme JIIT 69,0 [65,3-72,6] u 58,4
[56,2-60,6] mi/m? (p <0,001 u p <0,001 COOTBETCTBEHHO).
[Ipu ananuse naHHBIX OBIJIO YCTAHOBJIEHO, YTO BO
Bpems BeinonHeHus: KBU y 17 manuenToB B rpymmne pe-
uuausa (53,5%) oTMedanach WHIYKIMS COMYTCTBYIOIIIE-
rO HapyIlIEHUsI pUTMa Cep/Lia, IPH STOM Ha JIOJII0 THITNY-
HOro Tpemneranus npuuuiocs 6 (35,3%) manueHToB, Ha
aTUNIMYHOE JieBompeacepaHoe Tpenetanue- 9 (52,4%),
cunycoBas opanukapaus - 2 (11,8%). Y manueHToB ¢ co-
MyTCTBYIOIIMMH aPUTMUSIMH PUCKH Pa3BUTHS PCIUINBA
TaxuapuTMuM ObutM BbIe B 2,579 paza (95% nosepu-
TenbHbIN nHTEpBan (JAU1): 1,078-6,169).

110] MuHyT), cpeqHel JIUTEIBHOCTBIO OCHOBHOTO

JTana onepauuu (JieBonpeacepaAnblii atam) 35+11 u
40415 munyt (Menuana 35 [30-40] u 40 [35-45] mu-
HyT) (p=0,001 1 p=0,001 cOOTBETCTBEHHO).

AHam3 pe3yJibTaToB

HHTPAOINEPANMOHHOTO BHICOKOIIOTHOTO

KapTHPOBaHUS

Jnst onleHKH 3(QPEKTUBHOCTH W BBIIBICHUS
MIPEAMKTOPOB PELM/IMBa apUTMHHU, HAMU pa3pabo-
TaHa JJIEKTpoaHaToMHuueckass kapra-cxema JIII ¢
pacmpeneneHueM CpeaHell aMIUTUTYIHOM aKTHB-
Hoctu JIIT u JIB y manueHToB ¢ mapoKCU3MaabHOM
n nepcuctupyromeid popmamu OI1. JIIT mpu sTom
ObLTO pa3zesicHo Ha 9 30H (puc. 2, 3).

Hamu ObLT poBe/ieH aHAN3 CpEAHEH aMITIH-
TYIHOI aKTUBHOCTHU B Pa3JIMYHbIX 30HAX MHOKap/a
JIIT mo BbIIIEONIMCAHHON KapTe-CXeMe, B Pe3yibTa-
Te OBUIM BBISIBJICHBI CTaTHCTHYECKH JIOCTOBEPHBIC
pas3nnuus MEXy MallMeHTaMHU C TapOKCU3MaIbHON

Tabnuua 3.
Humpaonepayuonnvie nokazamenu 6o epema KbH
IMapokcusmanshas | Ilepcuctupyromas P
@II (n=57) @IT (n=43)

J0O, muH. 90 [90-100] 100 [90-110] <0,001
J02, muH. 35 [30-40] 40 [35-45] <0,001
VBB, n (%) 52 (91,2) 38 (88.,4) 0,741
AmrmuTyaHas aktTuBHOCTb JIIT

3ona 1,mMB | 0,29[0,24-0,36] 0,29 [0,21-0,33] 0,474
3ona2,MB | 0,27[0,22-0,32] 0,22 [0,19-0,31] 0,566
3ona3,mMB | 0,27[0,19-0,31] 0,22 [0,17-0,29] 0,282
3ona 4, mMB | 0,32[0,22-0,35] 0,25 [0,14-0,32] 0,025
3ona 5,MB | 0,32[0,22-0,39] 0,21 [0,21-0,24] | <0,001
3ona 6, MB | 0,29 [0,24-0,37] 0,22 10,21-0,29] | <0,001
3ona 7, MB | 0,22[0,21-0,32] 0,24 [0,21-0,33] 0,637
3ona 8, MB | 0,28 [0,24-0,37] 0,27 [0,22-0,35] 0,287
3oma 9, MB | 0,22[0,21-0,32] 0,21 [0,18-0,24] 0,009

u nepcuctupyromeir popmamu OI1 B cremyrommx
mokazarensx (taom. 3):

[Mpumeuanue: O - miurensHOocTh onepanuu; 0D - niaurens-
HOCTb OCHOBHOTO 3Tamna, BB - n3oisius Bcex BeH.
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CornacHo pa3paboTaHHOW HAMU KapTe-CXEME BOJIb-
TQXHOM aKTHBHOCTH, BO BpEMsI BBINIOJHEHHUS BTOPOTO
JTana, BCEM MalMeHTaM C HalU4ueM pEUuAMBa TaxH-
apUTMHK OBLIO BBIMOJIHEHO BBICOKOIUIOTHOE 3JIEKTPO-
aHaToMMueckoe BoJbTaxkHOe KkaptupoBanue JIII. Ilpu
aHaJM3e MOJYYEHHBIX JaHHBIX OBLJIO BBISIBICHO, 4TO Y
BCEX MAaI[MEHTOB B TPYINIIE PEUXMBA OTMEYACTCS HaJM-
4yue 30HbI NpopbiBa ummynbcea (p <0,001).

OCHOBHBIE Y4acCTKU 30H MpophiBa uMiynbca B JITT
ObLIM CIEIyIOLINE:
1. B 30He 5 (B obyactu mepexona npasoii BepxHed JIB B
npaBoit HwxkHei JIB) - 20 (60%) nauneHToBs;
2. B 30He 4 (B oOyacTu mepeaHeil CTEHKHU JIeBOI HYDKHEW
JIB) - 10 (30 %);
3. B 30He 6 (B oOmacTu rnepexosa JieBor BepxHeii JIB B Je-
Boit HmkHel JIB) -2 (10%).
IIpornosupoBanue penugusa ®II
nocie KBA
B pesynbrare OIEHKH BEPOSTHOCTH

Tabnuuya 4.
CpasHeHue KIUHUKO-AQHUMUCIMUYECKUX U UHCIPYMEHMAIbHBIX

Y nayueénmoes ¢ Hajiuuuem uiu Oomcymcmeuem peuut)usa

paszButus peuuaua OIT nmocne KU JIB

Hanmane Orcyrcraue . B 3aBHCHMOCTH OT 3HAYCHHI HHJICKCHPO-
petmea (1=32) | permsa (1=68) lla)ii{]flé)ro o0obeMa HEO(CI/IOJIH) u 36Haqu141/1
— C TIOMOIIBIO -aHaJM3a, ObLIH T10-
Mysxckoit mion, n (%) 14 (43.8) 24 (35,3) 0415 JIYYCHBI CIICYIOIINE KPUBBIC (CM. pHC. 4).
Bospacr, et 58 [55-62] 60 [53-65] 0,571 IMonyyennas ROC-kpuBas xapax-
Pocr, cm 172 [168-175] 175 [172-177] 0,141 TCpH30BalaCh 3HAYCHHUCM ILUIOLIAAM IO
Macca Tena, Kr 90 [80-98] 90 [84-99] 0,897 21;11438?; 8A0U8(;, pilz)ﬂgghg)01,17810,06 (95%
: 0,68-0,89; p <0, . INoporosoe 3Ha-
UMT, kv 31[29-33] 31[30-32] 0.949 yenre MOJII B Touke cut-off, koTropomy
Hapoxcusmanbhas OII 13 (40,6) 44 (64,7) 0,023 COOTBETCTBOBAJIO HAaWBBICIIEE 3HAYEHUE
[Mepcuctupyromas OI1 19 (59,4) 24 (35.3) unzaekca lOpena, cocraBmio 61,9 mi/m2
Dxokapanorpadus IIpu 3nagennu NOJIII 61,9uMJ1/M2 U BbIIIIE
NPOTHO3UPOBAJICST BBICOKHI PHCK pa3BH-
I13P JIIT, mm 44 [44-46] 45 [43-46] 0,275
2 tusa peuuaua OII nocne KbU JIB. Yys-
PALS JIII 27,0 [24,6-28,2] | 29,4[27,3-31,1] | <0,001 [ creurensHOCTs MOMETH TPH BHIGPAHHOM
CK B ymxe JIIT, cm/c 36 [30-40] 33 [28-40] 0,491 3nageHuu MOJIII B Touke cut-off cocraBu-
MynbTHCIHpanbHas KOMIBIOTEPHAS TOMOrpadus na 87,5%, cuetupuaHocTs - 63,2%.
3P J1IL oot 44 [39-50] 45 [41-50] 0.429 IToporosoe 3Hauenue PALS B Touxe
2 2 cut-off cocrasuno 29,3. INanueHTsl co 3Ha-
MUJIP JIII, mm 65 [62-69] 66 [64-68] 0,886 | yenmem PALS menee 29,3 XapaKTepH3oBa-
KKP JIIT, mm 64 [61-67] 65 [63-66] 0,721 JICh O0JIee BRICOKMM pHUCKOM peruanBa OIT
OGwewm JII, M 128 [119-159] | 116[102-130] [<0,001 | mocne KbI JIB, uem naumenter co shave-
VIOJIL s/t 69.0 [65.3-72.6] | 58.4 [56.2-60.6] | <0.001 HUEM PALSu6onee 29,3. UyBCTBUTEIBHOCTh
MOTYYCHHOW MOJIEIH TP BBIOPAaHHOM 3Ha-
Ammmnrynuas akrusHocts JIIT i JIB yennu PALS B Touke cut-off cocraBuia
3ona 1, (MB) 0,29 [0,26-0,32] | 0,29[0,27-0,31] | 0,997 93,8%, a cienupuaHOCTb - 61,5%.
3ona 2, (MB) 0,24 [0,20-0,29] | 0,27[0,21-0,33] | 0,247 Ilpu nposesienin  oHodakTopHOro
3oma 3, (B) 0,22 [0,20-0,25] | 0,24[0,22-0,26] | 0,330 IC’Z?;;fl‘;?g“iz;%;‘r‘szgiioﬁjﬁeﬂ;J;P:;Z‘z
3ona 4, (MB) 0,3210,21-0,37] | 0,28 [0,19-0,32] | 0,359 | (OP): 2,87; AU: 1,41-5,84) u comyTcTByIO-
3oHa 5, (MB) 0,23 [0,22-0,38] | 0,24 [0,21-0,34] | 0,262 mrast apurMusi kpome @I (OP: 2,30; [U:
3oHa 6, (MB) 0,27 [0,21-0,38] | 0,27[0,22-0,33] | 0,638 | 1,14-4,63), menomias msomsuns JIB Bo
3ona 7, (MB) 0,31[0,21-0,36] | 0,22[0,21-0,29] | 0,033 Egiﬁ;?i(fs;as ﬁ;;l IE:,IIC jKi ZIHLITEZL
3ona 8, (MB) 0,27[0,23-0,31] | 0,29[0,24-0,39] | 0,352 xapruposammn (OP: 5,78, JIM: 10,57-
3ona 9, (MB) 0,22 0,21 -0,25] | 0,2210,21-0,29] | 0,617 21,54), a Taxxe PALS <29,3 (OP: 2,44;
300K, n (%) 32 (100,0) 0 (0,0) <0,001 | AM: 1,12-5,29) u UOJIIT >61,9 mn/m? (OP:
Otcyrersne UBB, n (%) 8 (25.0) 2(2.9) 3,65; IU: 1,60-8,45) npomreMoHCTpUpOBa-
- <0,001 | 11 HauOoNee CUIbHYIO aCCOLHUALUIO C Pa3-
Hanuuue VBB, n (%) 24 (75,0) 66 (97,1) BuTHEM permea DIT (1abi. 5).
Hamuane CHPC, n (%) 17 (53,5%) 19 (27,9) 0,031 Bce kiIMHUKO-aHAMHECTHYECKHE U
1. TIL n (%) 6 (26,1) 17 (73,9) <0,001 | MHCTpyMeHTaNbHbIE IPEAUKTOPBI, KOTOPBIE
o OBLTH CTATUCTHYCCKH 3HAYUMBI B OTHO(DAK-
2. JITIL, n (%) 9 (100,0) 0(0,0) <0,001
- TopHoit Mozenu (p<0,05), BmociencTBuu
3. CB, n (%) 2 (66,7) 133.3) - MyTEM IMOIIIArOBOro 0TOOpa (METOJIOM HC-

IIpumeuanue: 311K - 30HbI npopsiBa npu kaptuposanuu; CHPC - comyt-
CTByIOIIME HapyuleHus putrMma cepaua Bo Bpems KBU; TII - tpeneranue
npencepauii; JITII - neBonpenepanoe tpeneranue; Cb - cunycoas Opa-
JUKapAus.

KiItoueHusl Baibaa) BKIIIOYEHBI B MHOTO-
(baxkTopHBII aHann3. XapakTepUCTUKH KakK-
JIOTO 13 MPETMKTOPOB, BOIIE/IINX B MOJICITh
Kokca, npencrasnens! B Ta0i. 6.
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B pesynbrare mHOrOdakropHoro anaiausa Kokca npe-
JUKTOPaMH, UMEIOIIMMHU HE3aBUCHMOE BIIMSHUE Ha PUCK
peunauBa @I nocne KBU JIB okazanuck Haiauuue caxap-
Horo auadera, nenonHas uzoisuus JIB u snauenne MOJIIT
>61,9 mu/mM?. JlaHHBIC TPEAUKTOPBI, BOIISIIINE B MOJIETb,
XapaKTepU30BAIUCH MPSMON CBS3bIO C PUCKOM pEIMHMBa
@II. Tak, Hannune caxapHoro AuadeTa v HEeNoIHas U301~
nus JIB npuBoauau k yBenuueHuro pucka perunusa OII B
2,39 u 3,98 paza, cOOTBETCTBEHHO. B TO e Bpems 3Haue-
uue MOJIIT >61,9 mi1/m? Takke IPUBOMIO K YBETHICHHUIO
pucka peuugusa OII B 2,91 paza.

VYuuTeiBas nosryueHHoe noporosoe 3Hadenue MOJIIT
>61,9 mia/m? B pesynbrare aHanuza ROC KpuBbIX, a TaKKe
€ro He3aBHCHUMOE BIHMsHUE Ha puck peruausa OI1 Hamu
ObUT POBeJIeH aHaIn3 BeposiTHocTH penuansa DI mo me-
toxy Kamnana-Metiepa ju1st manueHToB, y kotopsix MOJITT
Meree 61,9 mur/M? 1 JJ1st TeX TaluenToB, y kotopbix MOJITT
Obuta Gonee wim pasHo 61,9 mu/m? (puc. 5). CBoboaa ot
peunana OI1 nociie KBU JIB B Teuenue neproaa Hadmro-
nenus nocne KbU JIB cocraBuna 78,1% st rpynmsl na-
uentoB MOJIIT <61,9 mu/m? u 44,0% Juist TpyIIIIbI Malu-
entos ¢ MOJIIT >61,9 ma/m2.

CortacHO TIPE/ICTaBICHHBIM JIaHHBIM, CpElIHEEe BPEMs,
cBoboHoe ot penunusa PI1, B rpynme nanuentos ¢ MOJII
>61,9 mu/m? cocrasuo 34,05+1,81 vemens (95% JAU: 30,50-
37,60 Henenp). V nanmentos ¢ MOJIIT <61,9 mu/m? cpennmit
CPOK COXpaHEeHHsI CHHYCOBOTO PUTMa ObLT BBILIE M COCTaBUII
37,77+1,11 uenenu (95% AU: 35,58-39,95 nenens). Jlanubie
pazinyms MO YacTOTe BEDKUBAHMUS C TEYCHUEM BPEMEHH, Olle-
HEHHBIE C MOMOIIBIO JIOr-paHK kputepus Manrens-Kokca,
ObUN cTarucTraecky 3HauMMbIMU (p=0,001).

VYuuTeiBas nonydeHHOe noporoBoe 3HaueHue PALS
<29,3 B pesynsrare aHanu3a ROC KpuBBIX, a TaKxke €ro
He3aBHCUMOE BIIMsSHHUE Ha pucK peruansa OI1 nHamu ObuT
npoBeJieH aHanu3 1no merony Kamnmana-Meiiepa. Kpu-
Bole Karutana-Meiiepa, nokasbpiBaromme KyMYJISITHBHYIO
yactoTy peruauBa @II B kax0i Touke BpeMeHH Mocie
0a30B0if, H300paKEHBI OTIICIBHO IS TEX MallU-
eHTOB, y koTopelx PALS menee 29,3 u st tex
TMAIMEHTOB, y KOoTopbix PALS Obuia Gonee nin
paBHO 29,3 (puc. 5). CBobOona ot peruausa OIT

ORIGINAL ARTICLES

npobieMoil B cucrteme 3xpaBooxpaHeHusa. Hecmorps Ha
YCHEXH, JOCTUTHYThIE B IUATHOCTHUKE U JICUEHUH, UIMEETCS
PSIA HEPELICHHBIX BOMPOCOB, CBSI3aHHBIX C YBEJINYCHUEM
5 (EKTUBHOCTH B JICUCHNUH U BHISBICHUH PAHHUX TPEHK-
TOPOB PELUAUBUPOBAHUS TAPOKCU3MOB.

ITo nanHBIM MHpOBOI1 nUTEpaTypsl pazButue OII ya-
CTO CBSI3aHO C Pa3IMYHOM COIYTCTBYIOIIEH MaTOJOTHEN:

a
1,00-

0,75-

0,50-

quETBMTEII BHOCTB

0,25-

0,00-

0,00 025 0,50
0 1 - Crieuprpnunocts
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1 - CnenudmunocTs
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Puc. 4. ROC-Kpuegvie, xapakmepu3syroujue 3a8UcUMoChb
sepossmnocmu peuyuousa @I1 om undexcuposannozo
00vema 1e6020 npedcepous (a) u RUKOBOI npedcepoHol
npooonvhoil depopmavyuu (6).

Taonuua 5.

Pezynomamul 00nopaxmopnozo pezpeccuonnozo ananusza Kokca
ons oyenku pakmopoes pucka pazeumus peyuouea DI

nociie KBU JIB B Teuenue nepuoga HaOmroze-

Hus coctaBmia 53,8% i TpyMNIbl MalMEHTOB B oP 95% P
PALS <29,3 u 84,0% ns1st rpynnbl nanuentos ¢ | Bospact 0,41 0,99 0,95-1,03 0,41
PALS> 29,3 mu/m?. Pucku pa3Butus peruausa | [Tom, MYIKCKOM -0,58 0,56 0,28-1,12 0,10
YMCHBIIANNCE NP Hannduu 3HadeHns PALS  [pr 0,002 1,002 0,92-1,09 0,97
JII1 >29,3 B 6,707 paza.

TIOMHMO 5TOr0, Hami GBLT TIPOBEIEH pe- [Tepcuctupyromas ®IT [ 1,02 1,96 0,97-3,98 0,011
IPECCHOHHEIH aHamm3 BbIKHBaeMocTH o meto- | Hammane UBC -0,61 0,54 0,22-1,32 0,18
ny Kannana-Maitepa B 3aBucumocts ot dopmel | Hammane CJJ 1,05 2,87 1,41-5,84 0,004
OII. ITony4yeHHbIE TaHHBIE CBUIETEILCTBYIOT O Hamuuue CHPC 0,83 2,30 1,14-4,63 0,02
TOM, YTO TIPU KOMVGI/IHaHPIPI 9THX (HAKTOPOB NPHU CK 5y JIIT 0.0002 1.00 0.95-1.05 0.99
MapoKCU3MabHOW (hOpME YacToTa peLuanuBa
BO3pacraer B 5,8 pas, a npu nepcuctupyromeii | PALS <29.3 0,89 2,44 1,12-5,29 0,02
¢dopme B 18,53 paza (tadm. 6). HOJIII > 61,9 ma/m? 1,30 3,65 1,60-8,45 0,002

OBCYKJIEHHUE MMOJITYYEHHBIX Orcyrcreue BB 1,71 5,53 2,57-11,87 | <0,0001
PE3VJIBTATOB Hammawe [1BK 3,32 5,78 | 10,57-21,54 | <0,0001

Ha ceromusimauii nenr @DII ocraercs
caMOMl pacHpoCTpaHEHHON apuTMHUER cpenu
B3pOCJIOTO HACEJICHHS U SBISAETCS aKTyaJIbHOU

IIpumeuanue: 3nech u ganee OP - orHomeHue puckos; JU - nose-
putenbHblil uHTEepBai; IIBK - npopeIBbl P BBICOKOIIJIOTHOM Kap-
TUPOBAHUU.

JOURNAL OF ARRHYTHMOLOGY, Ne 4 (114), 2023



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

caxapHbIM JTMabeTOM, O)KUPEHNUEM, THIIEPTOHNEH, cepaey-
HOW HEJI0CTAaTOYHOCTBIO M THIepTHpeo3oM. [laHHast Ko-
MOpOU/IHAs COCTABIISIONIAsI UTPAET OIPOMHYIO POJIb B BO3-
HUKHOBEHUH PEIM/IMBA B PAHHEM U OTAAJICHHOM IEpUOe
rocse Koppeknuu taxuaputMuu. [Ipn ananmuse 3apyOex-
HBIX HCCIIEJOBAaHUN OBIJIO BBISBICHO, YTO NMPHU HAJIMYUH
nuabera puck passurtus peuuansa OIT yBennuuBaercs Ha
35-60%, aptepuanbHOi runeprensuu - Ha 30-45%, cep-
JICYHOM HEJIOCTAaTOYHOCTH - Ha 45-65% [1, 4].

Hamm pesysbrarsl ObUTH COITOCTABUMBI C JI@HHBIMU
HCCIIEIOBaHMUS, IPOBEJACHHOTO KOJUIEKTHBOM aBTOPOB TIOJT
pykoBozactBom D.Guckel. B aTo rccenoBanme Ol BKITIO-
yeH 531 mamueHT ¢ MapoKCU3MAalbHOW U MEPCUCTUPYIO-
et popmoit DIT, koropsim Obu1a Beimonnena KBU. Y 140
(26%) manueHToB OBUI JOKYMEHTHUPOBaH PELHJIUB apUT-
MuH. B pesynsrare MHOro(pakTOpHOTO pPErpecCHOHHOTO
aHajM3a, ObUIO YCTAQHOBJICHO, YTO HAJMYUE CAXapHOTO

Taénuya 6.
Xapaxmepucmuku npeouKmopos, 60ueouux
6 mHozoghakmopnyto mooens Kokca

[Ipenuxrop OP 95% AU p
Hamnuue CJI 2,39 1,14-4,98 0,02
OrcyrcrBue UBB 3,98 2,24-10,82 | <0,001
HOJIII > 61,9 mi/m? 2,91 1,24-6,85 0,01
a e
hest e, HOTI< 619 wtn2
= g il e
£ L
B L
P uil
3 Y HOIIII > 61,9 b2
2 B ke T
5 @
g
¢
5 0
Log-rank p=0,001
0
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Cpok Habmoperns, Hep.

0

100 + >29,3
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Obuas BbUKHBAEMOCTH, %

20

1] 10 20 30 40
JlaTa pa3BHTHA peLjeHBa (Hegenn)

Puc. 5. Céob00a om peyuousa ®@II nocne KbH JIB ¢
meuenue nepuooa HadaIOeHUs 6 3A48UCUMOCHIU OM
UHOEKCUPOBAHHO020 00bema 1e6020 npedcepous (a)

U RUKOGOUL NPEOCEPOHOIL RPOOVIbHOU dehopmayuu (0).
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Jrabera yBeIMUUBAJIO PUCK Pa3BUTHUS PEUANBA ADUTMHU
B 4,3 paza. B uactHoCTH, B Irpymnmne peunausa, y 43% mnamu-
€HTOB C mepcuctupymomeid Gopmoil oTMedanocs Haau4IHe
caxapHoro auaoera [5].

OnHOM M3 OCHOBHBIX IeNlell NMPOBOAUMOIO HaMU
WCCJICZIOBAHUS SIBIISUIOCH BBISBICHUE KpUTEpHEB d(dek-
TuBHOCTU npu BbimonHeHun KBU. Kaxnomy manumenty
Ha JIOTOCITUTAJIBHOM IEpUO/e ObIIM BBHIOIHEHBI HHCTPY-
MEHTaJIbHBIE METOJIbI 00CIIEIOBAaHNS BKIIIOYAIOIINE B ce0sl
OKT, cyrouHoe xontepoBckoe MOHUTOpUpoBaHue, IXoKT,
MCKT JIIT u JIB. AKTyanbHOCTb IPOBEICHHS JaHHBIX Me-
TOZOB 0OcCIieoBaHMs Oblila MOATBEP)KICHA MPH aHAIN3e
JITAaHHBIX MHUPOBOM JINTEPATYPBI.

KonnextuBom aBTOpoB noj pykoBoacTsoM B.Evranos
ObU10 TIpOBeieHO HccenoBanue 170 nanueHToB, KOTOPhIM
obuta BeimonHeHa KBU. Cpennuit nepuon HaOmoneHus
12+£3,6 mecsuer. Y 36 mamuentoB (21,2%) ormeuancs
permaue Taxuaputmud. [To nanaeiM 9xoKI O6but0 yera-
HOBJICHO, YTO B IPYMIE pelUauBa OTMeUancs 3HauYUTelb-
HO Oonblmil WHACKCHpOoBaHHbBIH 00beM JIIT (>40 mu/m?)
B CpaBHEHHH C rpymnmnoi 6e3 peuuansa aputMuu (ot 28 1o
34 mi/M?) [6].

B 2020 roay J.Maier ¢ coaBropamu MPOBEIH HCCIIC-
JIOBaHUE, B KOTOPOM OILICHUJIM PErpecCUOHHBIM aHamu3
Kokca. B pesynbrare mpoBelIeHHOTO aHaju3a ObLIO BbI-
siBrieHo, uro yBenuuenue MOJIIT cBsizaHo ¢ yBennueHueM
pucka peruausa @I y nanuenTos nocne KbBU (OP: 1,022,
95% JU: 1,013-1,031, p<0,001). B rpynne ¢ orcyTcTBHEM
permmuBa MOJIIT mo manueiM OxoKI™ cocraBmn 43,3 mi/
M?, B OTIIMYHH OT TPYIIIBI ¢ peluauBoM - 51,99 mu/m?[7].

B 2021 rony A.Motoc ¢ coaBTopamMH MpPOBEH UCCIIe-
JIOBaHME, OCHOBHOMH I1€JIbI0 KOTOPOTO SABMISATIACH OLEHKA J0-
MOJTHUTEIBHOTO MPOTHOCTUYECKOTO 3HAUCHUS W3MEHEHUS
(ynxumoHanpHOH cokparumoctu JIIT ¢ ucnons3oBannem
MPE/ICEPAHON MPOMOIBbHON nedopmanuu. beutn mpoaHaiu-
3MpOBaHbI JJaHHBIE | 72 AIMEHTOB C pa3IMYHBIMHU (popMamu
@I, koTopeiM BeImoIHsIIach Tporienypa KBU. Y 50 (29%)
oTMeqaJics peuuauB apuTMud. Ilpu aHanmse Momy4YeHHBIX
JaHHBIX, OBLIO BBIABIECHO, uTO 3HadeHne PALS <17 umeno
camoe BBICOKOE IPOTHOCTUYECKOE 3HAYCHUE JUIs PELUIUBA
@II (OP: 9,45, 95% 1U: 3,17-28,13, p <0,001) [8].

[TonmyuyeHHbIe AaHHBIE CBUETEILCTBYIOT O TOM, YTO
n3menenne oowvema JIIT uMeer mpsiMyro KOppessinoOHHYI0
CBS3b C JUINTEIBHOCTBIO U YAaCTOTON MapOKCH3MOB TaxXu-
aputmun. CyMMupys pe3ylabTaThl, MMOJyYCHHbIE 10 JIaH-
HBIM DX0KI" 1 MCKT MOXXKHO 3aKJIIOUUTh, YTO U3MCHECHUE
TaKUX MapaMeTpoB Kak pasmep u oowvem JIII, 3HaueHue
PALS sBisieTcss mpOrHOCTHYECKH HauOoJiee 3HAYMMBIM
JUIsl BOBHUKHOBEHHSI aHATOMUUYECKOTO U (pyHKIIMOHAIBHO-
IO PEMOAICTIMPOBAHUS NIPEICEPAUN.

B nposenennom merta-anamuze C.Wu U COaBTOpPBI
HUMENIU CXOXKME C HaIIUM HCCIIEOBaHUEM pe3ynbTarsl. B
MCCIIEIOBAaHNY KOJIJIET POBO/IMIIACH OlleHKa AP (EeKTHBHO-
CTH BBINIOJIHEHUS MEPBBIM 3TAllOM PaMOYacCTOTHOM WM
KBHU. bbuto ycTaHOBIEHO, YTO OCHOBHBIM KPUTEPUEM JI0-
cTiwkenust dpdexTuBHOCTH BO BpeMs BbinonHenust KbU
SIBJISIETCSI JIOCTHIXKEHHE OJIOKaIbl «BX0Aa-BbIxoay. [lomu-
MO 3TOTO, OJTHUM U3 MOJIOKHUTEIbHBIX MOMEHTOB IPHU BbI-
nonHeHuu KBU sBSsIOCH CHIDKEHHE BpeMEHH ()IF00pO-
ckoruy. CTOUT OTMETHUTb, YTO CYIIECTBEHHBIX pa3IU4Mi
MEX/y BBITIOJIHEHHEM IEPBBIM 3TalloM Paguo4yacTOTHOM

BECTHHUK APUTMOJIOTUH, Ne 4 (114), 2023



22

nim KBU B panHem neproze HaOI0AEHUs He ObUIO, OfIHA-
KO B JIOJITOCPOYHOM Tepuoe (CpeaHuii cpok 7,5+5,6 mecsi-
LIEB) NIPU TIOBTOPHOM TOCIINTAIM3AIIMH, YaCTOTa PEIU/IHBa
B rpynre ¢ KbU Obuta mensiue B 1,74 paza [9].

PemozenupoBanue npencepanii cCauTaeTCs OHAM U3
KJIFOUEBBIX (DaKTOPOB B BO3HMKHOBeHHM peruausa PI1. B
JTAHHOM HCCJIC/IOBAaHUM MBI CTPEMUJIUCH OLICHUTH aHaTo-
MO-(QyHKIIMOHAJILHBIC M JIEKTPUYECKHE U3MEHEHHs Npe[-
Cepliii y MaIMEeHTOB C MapOKCH3MaJIbHON M TEPCHCTHPY-
roierd popmamu OI1. CTOUT OTMETUTB, YTO COBOKYITHOCTb
TakuX (aKkTopoB, KaK yBennueHue pasmepos JII1, cHmkenme
€ro COKPaTUTENbHOH CIOCOOHOCTH, MEPCUCTEHIHS apuT-
MHUH 0OyCIIaBIMBAET aHATOMUYECKOE W MEXaHHYECKOe pe-
MozenupoBanue JIII. JnutensHele mapoxcusmsl OIT mpu-
BoaAaT K ucromenuo Na/K Hacoca, 4To B CBOIO odepenb
BeJIeT K HICTOHYEHHIO MEMOpaHbI KapIMOMUOIIMTOB. Bee aTo
CIOCOOCTBYET K YKOPOUYCHUIO 3 (HEeKTUBHOTO pedhpakTepHO-
ro nepuopa JIIT u B ganbHeieM BHOCUT AOIOTHUTEIBHBIH
BKJIQJl B pa3BUTHUE EKTpUdeckoro pemoaenuponanus JIII,
YTO B CBOIO OY€pe/lb IPHUBOANT K YACTHIM PELIU/INBAM, a TaK-
ke noaepkuBaHuto napokcusmon OII [10].
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3AKJIIOYEHHUE

B xome mpoBeaeHHOTO MCCAeA0BAHUS HAMH OBLITH
OTpEICICHBl KPUTEPUU TOCTHXKCHHS 3(P(PEKTHBHO-
ctu KBU: uzonsmus Bcex JIB; gocTmkenue OmoKabl
«BXOJIa-BBIX0JIa» (DIMMUHAIIUS CHAWKOBOW aKTHBHO-
CTM Ha JWAarHOCTUYECKOM OJJIEKTPOJI€ YCTAHOBICHHOM
B JIB BO BpeMsi BBIMOJHEHHS AalIUIUKAIUH), KOTOpas
peruCTpUpPOBANACH TIPU JTOCTIXKEHUU TEeMIIEpPaTyphl OT
-30 u 6onee °C; MuUHUMaNbHOE BpeMs anrinkanuu 180
CEeKyH] Toclie TOCTHUKEHUS OOKaIbl «BX0J1a-BBIXOa».
[Ipu ot6ope manmentoB ansg nposeneHus KBU yctees
JIB, ¢ uenbio goctmxkeHus Ooibiiel 3pGEeKTUBHOCTH,
CTOWT YYHUTBHIBATh CIICAYIOIIHE (PAKTOPBI: HHICKCHPO-
BaHHBIH 00beM JIIT mo mamueiM MCKT <61,9 ma/m?,
3HAUCHUE MHUKOBOW MpPEACEepIHON MpomoibHOW medop-
Mamuu >29,3, orcyrcTBHe caxapHoro nuabera. Ilomy-
YEHHBIE PE3yJIbTaThl UCCIEJOBAHUS MO3BOJAIOT ONpee-
JIUTh KPUTEPUHU JOCTHIKCHHS BBICOKOH 3(P(HEKTHBHOCTH
BO Bpems BeimonHeHus: KbU, a Takke Tpynmy BBICOKOTO
pHCKa pa3BUTHS PEIUIMBA.
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JMHAMUKA JE®OPMAIIMH JIEBOI'O 1 [TIPABOT'O ITPEJICEPJIMI ITIOCJIE PAITUOYACTOTHOM
ABJIAITUU V TTAIITMEHTOB C [TAPOKCHU3MAJILHOM M IEPCUCTHUPYIOIEN ®OPMAMU
OUBPUIJISILINUY [IPEJICEPIUI
T.B.MockoBckux, A.B.Cmopron, C.}O.Ycenkosn, E.A.Apuakos, E.C.CurkoBa, P.E.baranos, C.B.Ilonos
Hayuno-uccnedosamenvckuii uncmumym xapouonozuu - punuan PIbHY «Tomckuit nayuonanvHblil
uccneoosamenvcxkuii meouyunckuil yenmp Poccuiickon akademuu nayx», Tomck, yn. Kueeckasa, 0. 111a.

Heanb. Onenurs auHamuky aedopmaryn sesoro (JIIT) n npasoro npencepanit (I111) mocne anTpaibHO# H30ISIMN
JIETOYHBIX BEH Y MALMEHTOB C NAapOKCH3MAIILHOM 1 nepcuctupyomeid popmamu Gpudpmusinun npeacepauii (PIT).

MarepuaJji 1 MeTOIBI HCCJIeTOBaHuUs. B rccrnenoBanue BKroUeHO 57 denosek (31 mykunHa 1 26 SKSHIIMH) B BO3pacTe
ot 31 5o 72 ner co cpeqHUM Bo3pactoM 55,449,8 siet, koTopble ObLIN pa3aereHsl Ha 2 TPyl B 3aBUCHMOCTH OT (opmbl OIT:
rpymmna 1 - ¢ mapokcmmManbaor (n=40; 70%) u rpymma 2 - ¢ nepcuctupytomei (n=17; 30%). Bcem narieHTam BBITIOJIHEHA
paaroyacToTHast ablalysi ¢ aHTPAILHOW M30JISIIMEN YCThEB JITOYHBIX BeH. Jl0 MHTEPBEHIIMOHHOTO JIeueHus, yepe3 3 aus, 3
Mecsilia ¥ uepe3 rof IMpoBeJeHa JByXMepHas TpaHcTopakaibHas speckle-tracking sxokapnuorpadus Ha CHHYCOBOM PUTME C
OLICHKOH pe3epBYyapHOH, MPOBOIHUKOBOM U cokpaTuTenbHoi (yHkimii JIIT 1 nnkoBo#t npononbHO# aedopmarin [T

Pesyabrarel. [lo pe3ynbraraMm NpoBEAEHHOTO MCCIEIOBAaHMS B O00EHX IpyIIIaXx B PaHHEM MOCIEONEPallMOHHOM
MepUOJIe CTAaTUCTUYECKH 3HAUMMO CHIDKaNIMCh pesepByapHas (p<0,001), nposonuukosas (p<0,001) u coxparurensHas
¢byukuuu JIIT (p<0,001 u p=0,001). Uepe3 3 mecsna y BceX MAIMEHTOB KOMITOHEHTh Mexanuku JII1 BoccTaHaBimBa-
JIMCh W OBUIM CONOCTAaBUMBI C YPOBHEM JIO ONEPAllM W Yepe3 roJl MOocie PaguodacToTHOW abmanuu. Y MalueHToB ¢
rapokcu3MaibHOU 1 nepcuctupytomeii popmamu PI1 nedopmarms I1I1 crarucTHuecky 3Ha4MMO YCHIIMBAIACh B pAHHEM
rocseornepaoHHoM nepuoze. Yepes 3 Mecsa 3HaYMMOW pa3HUIBI He HAOIIOAATIO0Ch, HO Yepe3 rojl IMociie Onepanyuu
nedopmarnust [1I1 ObuTa CTATUCTHYECKU 3HAYUMO BBIIIE HCXOJHOTO YPOBHSL.

BriBoasbl. KarerepHnast abnmanust okasbIBaeT rnoBpeskaatoniee jaeiicrsue Ha muokapa JII1, uro mposiBisiercst yruere-
HHUEM pEe3epByapHOM, IPOBOJJHUKOBON U COKPATUTEIbHOW (DYHKIMI B paHHEM IT0CIICONEPAIOHHOM MIEPHOJIE, TPU ITOM
mexanuka [T ycunuBaercs. JIedopmanns JIIT BoccranaBnmBaercst uepes 3 Mecsla 1ociie paauo4acTOTHON abnanuu u
yepes Toj] OCTAETCs COMOCTaBUMOM ¢ UCXOIHBIM ypoBHEM. CoXxpaHEeHHEe CTOMKOIO CHHYCOBOTO PUTMa B TEUEHHE ol Ha-
OiroieHust 00yciIoBIMBaeT Oosiee BHICOKHE TIOKa3arelu poaosbHoi nedopmanuu I111, pesepByapHOi 1 TPOBOAHUKOBOM
¢ynkumit JITT o cpaBHEHHIO € MAMEHTaMH C HAJITMYHEM PELUINBOB TIPEICEPIHBIX TAXHAPUTMHUH.

KunroueBble ciioBa: GuOpHIISILNS MPEACEPANiA; KaTeTepHas abnanus; JICBoe MpeIcepane; MpaBoe Mpeacepne;
¢$ubpo3 npeacepauii; OTCICKUBAHUE CIICKIOB
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DYNAMICS OF LEFT AND RIGHT ATRIAL STRAIN AFTER RADIOFREQUENCY ABLATION
IN PATIENTS WITH PAROXYSMAL AND PERSISTENT ATRIAL FIBRILLATION
T.V.Moskovskikh, A.V.Smorgon, S.Yu.Usenkov, E.A.Archakov, E.S.Sitkova, R.E.Batalov, S.V.Popov
Cardiology Research Institute, branch of the FSBSI «Tomsk National Research Medical Center of the Russian
Academy of Sciences», Russia, Tomsk, 111a Kievskaya str.

Aim. To assess the dynamics of left (LA) and right atrium (RA) strain after antral pulmonary vein isolation in pa-
tients with paroxysmal and persistent atrial fibrillation.
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Methods. The study included 57 subjects (31 men and 26 women) aged of 55.4+9.8 years. Patients were divided
into 2 groups: group 1 with paroxysmal atrial fibrillation (n=40; 70%) and group 2 with persistent atrial fibrillation (n=17,;
30%). All patients were treated (were undergone) with antral isolation of the pulmonary veins. Speckle-tracking echo-
cardiography at sinus rhythm was performed before interventional treatment, after 3 days, 3 months and one year. The
reservoir, conduit and contractile LA function and peak longitudinal RA strain were analyzed.

Results. In both groups, reservoir (p<0.001), conductive (p<0.001) and contractile LA functions (p<0.001 and
p=0.001) decreased significantly in the early postoperative period. LA mechanics recovered after 3 months in all patients
and were comparable to the level before and one year after radiofrequency ablation. RA strain was significantly increased
in the early postoperative period. RA strain was significantly higher at one year follow-up period compared with baseline.

Conclusion. Catheter ablation has a damaging effect on the LA - inhibition of reservoir, conductive and contractile
functions in the early postoperative period, while the RA strain is intensified. LA strain is recovered in 3 months after
radiofrequency ablation and remains comparable with the baseline level at one year follow-up. Reservoir and conduction
function of LA and longitudinal deformation of RA are better in the patients with a stable sinus rhythm for a year after
ablation compared with patiens who had a tachyarrhythmia recurrence.

Key words: atrial fibrillation; catheter ablation; left atrium; right atrium; atrial fibrosis; speckle tracking
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Oubpmusinyst npeacepauit (PI1) sBisiercs conpas-
HO 3HAYMMBIM 3a00JIeBaHUEM, TaK Kak rmopaxaet doiee 2%
B3pOCJIOT0 HACEJICHHS M KPATHO YBEJIMUYMBACT PUCK Pa3BU-
THUSI WIIEMUYCCKOTO MHCYJIBTA U JICKOMIICHCAI[UH XPOHU-
yeckoil cepaeuHoil Hepocrarounoctu [1]. Ilpu BO3HUK-
HOBeHUHU U mporpeccupoBanuu DI 3amyckaercss Kackay
(uOpo3HO-TIpONTU(EPATUBHBIX PEAKLUH, yBEIMIMBACTCS
BBIpa0OTKA KOJUTAreHa, pa3BUBacTCs (HUOPO3, yCHIMBACT-
Csl )KECTKOCTh MUOKap/ia, CHHKACTCS €ro pacTsHKUMOCTD,
MIOCTETIEHHO ITPOMCXO/INT yBEIMYEHHE Pa3MEPOB U 00beMa
oboux mpencepauii [2]. TpaHcTOpakaibHas 3XOKapauO-
rpadus (OxoKI') naer BO3MOXKHOCTH ITPOU3BOIUTH HEHH-
Ba3UBHYIO OLICHKY CTPYKTYpBl Cep/lla, a aKTyaJbHbIH B
MOCJeTHUE TOAbl YCOBEpUIEHCTBOBAHHBIN MeToa DXoKI -
OIICHKA TKaHCBOW jaedopmanuu - mo3BoysseT Oojee Moj-
poOHO oLeHHUTh (DYHKIMOHAJBHBIC MOKA3aTeIH Ipecep-
JIAH, KOTOPBIC OTPaXKAIOT BRIPAKEHHOCTH (hHUOPO3a.

B pabote npencepauii BIACISIOT 3 GyHKIUH:
1. ®ynkuums pesepByapa: BO BpeMsi CUCTOJIBI KEITYI0UKOB
KpPOBb U3 JICTOYHBIX W IOJILIX BEH IIOCTYIAET B TOJOCTh
MIpeCePANH, TPOUCXOAUT PACTSHKEHUE MBIIICUHBIX BOJIO-
KOH, PErUCTPUPYETCS MOJIOKHUTENbHAS IeOopMalus ¢ MaK-
CHUMAJIbHBIM 3HaYEHUECM BO BPEMsI OTKPBITHSI MUTPATBHOTO
U TPUKYCIUIAIBHOTO KIIAIIAHOB.
2. OyHKIMS TPOBOJAHKUKA (KOHIYHMTA): MOCJE OTKPBITHS
KIIAIIAHOB HATIPSKCHUC MBINICYHBIX BOJIOKOH MOCTEIICHHO
CHIKAETCSI, U3 Npe/ICepAnii KPOBb MACCHBHO MOCTYNAeT B
JKEITYJ0UKH, OTMEYACTCSI «HYJEeBash» JieopMarus.

3. CokparutenbHasi QyHKIMs: B KOHIE JIMACTOJBI KPOBb
AKTMBHO HArHETAETCS B JKEIYJJOUKH 3a CYET COKPAILECHHUS 1
YKOPOUCHHSI MBIIICYHBIX BOJIOKOH MPEICEPAUN, PETUCTPHU-
pyercst oTpunarenbHas aedopmarys.

[lo pesymsraraM MHOTMX HCClEOBaHMI ObLia J0-
Ka3aHa BBICOKash MH(OPMATUBHOCTH Ae(OpMALMK JIEBOTO
npencepaust (JIIT) B xauectBe npemukTopa 3(hheKTHBHOCTH
KaretepHoit abnmanuu [3, 4]. I1pu 3ToM J1r0060i criocod u 00b-
€M MHTEPBEHIMOHHOTO JicdeHuss DI npuBomUT K pa3BHUTHIO
nocrabnaronsoi nucdyskimu JIIT ¢ yruereHnem Bcex Kom-
MOHEHTOB JIepopMAaIIvH [S], YTO MOXKET SIBIISATHCS IIPUINHOM
Pa3BUTHS MAPOKCU3MOB TIPEICEPIAHBIX TAXUAPUTMHUI U TPOM-
6000pa3oBaHust B paHHEM MOCIIEOTIEPALIMOHHOM TIEPHOJIC.

Hecmotps Ha TO, 4TO NMpoLecCchl PEeMOAETUPOBAHHUS 3a-
TparuBaroT 00a npexcepaust, *HPOPMaIUH O BKJIajIe PABOTO
npencepaus (I111) B Bo3uukHOBeHue u mozep:kanue OI1 B
MHPOBO¥1 JIuTeparype Majo [6, 7], a u3mMeHeHue aedopManum
[IT nocrne kareTepHOI abaIHK paHEee HE U3Y4aIOCh.

Lenb uccnenoBaHust - OLEHHUTH AWHAMUKY Jedop-
Malli{ JIEBOTO U MPABOT0 NpeJCepAnil Mmocie aHTpabHON
M30JISIIUY JICTOUHBIX BEH Y TAIUCHTOB C MAapOKCU3MAIIbHOM
U NIepCUCTUPYIOIEeH popMamMu PUOPHILISLIIN TTPEACEPIUI.

MATEPHUAJ U METOJbI
HCCIEJOBAHUA

B wuccnenoBanme BritoueHo 57 demoBek (31
My)X4uHa U 26 JKeHIIWH) B Bo3pacte oT 31 mo 72 mer
(55,4+9,8) mer. OCHOBHBIM KpHUTEPHEM BKJIIOUCHHUS
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SBISUIOCH Hanmuuue cumntomMHoir DIT Ge3 addekra ot
aHTHAapUTMHUYECKoil Tepanuu. He Bkirowanuce manm-
€HTBI C HAapYLICHHEM JIOKaJIbHON COKPAaTUMOCTH H/HIIN
CHIDKEHHOW (pakiueil BBIOpOCA JIEBOTO JKENIyJ0YKa
(JIX) (menee 50%); xnananHOW maTojorueil; panee rne-
peHeceHHBIM MH(pAPKTOM MHOKap/aa WIH KOPOHApHBIM
LIIYHTUPOBAHUEM; I1OCJIE KaTETEPHOrO JICYCHHsS MO IO-
BOJly HapyIIEHUI pUTMa CepJla; UMIUIAHTHPOBAHHBIMH
yCTpOMCTBaMHM; JIETOYHOW apTepuaIbHOW THIIEPTEH3H-

eif; TpoM0030M MOJOCTEH cepua.

25

HccnenoBanue MMpOBOAMUIIOCH B COOTBETCTBHU CO

CTaHAAapTaMH KJIMHUYECKUX PEKOMEHJAAIMH M MpUHINIA-
Mu XenbcuHckol Jlexmapanuu. [IpoTokon uccnenoBaHus
OBUT OMOOPEH KOMHUTETOM IT0 OWOMEIUIIMHCKOW STHKE
npu (nporokoin 3acexanust Ne205 or 08.12.2020 r). Bee
MalMEeHThl TOANHUCATN J00pOBOJIIBHOE HWH(POPMHPOBAH-
Hoe cornacue. [lanmeHTs! ObIIM pa3aeneHsl Ha 2 TPyIIbI
B 3aBucuMoctu ot ¢opmel OII: rpymnma 1 - ¢ napokcus-
mansHO# (n=40; 70%) 1 rpynmna 2 - ¢ mepcucTupyrouen
(n=17; 30%). Bce noxyyann aHTHAPUTMUUYECKYIO U aHTH-

Tabnuuya 1.
Knunuueckas xapakmepucmuka nayuenmos
I'pynna 1 I'pynma 2 P
(n=40) (n=17)
Mykuunsl, n (%) 19 (47) 12 (70) 0,397
Kenmmner, n (%) 21 (53) 5(30) 0,311
Bospacr, et 56,2+9,95 53,5+9,28 | 0,344
UMT, kr/m? 29,245,772 | 31,444,63 | 0,175
I'B, n (%) 35 (88) 16 (94) 0,657
UBC, n (%) 18 (45) 3 (18) 0,537
CA 2 tuma, n (%) 7(17,5) 2(11,8) 0,851
Muoxkapaurt, n (%) 12,5 2(12) 0,209
Wnnonarndaeckas ®II, n (%) 4 (10) 0(0) 0,306
JmurensHocTh PII, Mec 18[7,5;48] | 24 [11;60] | 0,452
XCH I @K, n (%) 6 (15) 2 (12) 0,779
XCH II @K, n (%) 4 (10) 3 (18) 0,483
EHRA, 6amist 2 [2;2] 2 [1;2] 0,001
CHA_DS,-VASc, 6asibt 2 [1; 3] 2 [1; 2] 0,986
HAS-BLED, 6aist 1[0;1] 1[0;1] 0,303
Awmmonapos, n (%) 5(12,5) 10 (59) 0,009
Cortamnom, n (%) 13 (32,5) 4(23) 0,613
[pemnaparsr 1C kmacca, n (%) | 21 (52,5) 3(18) 0,099
B-6nokatopsl, n (%) 1(2,5) 0(3,5) 0,516
PuBapokcaban, n (%) 12 (30) 8 (47) 0,403
Haburarpan, n (%) 8 (20) 4(23) 0,810
Amnmkcaban, n (%) 20 (50) 5(30) 0,355
uATID wm APAIL n (%) 30 (75) 11 (64,7) |0,523
BKK, n (%) 7(17,5) 2(11,8) 10,710
Crarussl, n (%) 20 (50) 8 (47) 0,839
Tepammus C/, n (%) 5(12,5) 1(5,9) 0,509
Permunus uepes 3 mec., n (%) 3(7,5) 7 (41) 0,015
Peunus uepes rox, n (%) 10 (25) 10 (58) 0,104

[Ipumeuanusi: 37ech U J1ajee JaHHbIE IPeCTaBlIeHbl B Buae M+SD
um Me [Q25;Q75]; UMT - unnekc maccel Tena; I'b - runepronnye-
ckas 6onesnb; UBC - umemudeckas 6ose3ns cepama; CJI - caxap-
Helil naber; OII - pubpmwmsiuus npencepauii; XCH - xponnde-
cKas cepaeuHast HepoctatoqyHocTh; OK - (hyHKIMOHANBHBIN Kilacc;
EHRA - xonnuectsennas mkana cumntomos; CHA DS -VASc -
IIIKaJIa OIIEHKU PUCKa UIIEMUYECKOro MHCYNIbTa y manueHToB ¢ DIT;
cBs3anHbIX ¢ OII; HAS-BLED - mikana ouieHKH pucka KpoBOTede-
Huii y nanuentoB ¢ OIT; nAIID - UHrHOUTOPBI AHTMOTEH3HH TIpe-
Bpamatomiero ¢axropa; APAII - aHTaroHUCTBI peienTOpoOB aHTHO-

tensuHa II; BKK - 6iokarops! KajabplMeBbIX KaHAJIOB .

KOAryJIsSIHTHYIO TEparuio, a TakKe CTaHIapTHYIO
THITOTEH3UBHYIO, CaXapOCHMKAIOIIYI0, THUIOJHU-
MUJIEMAYECKYI0 TEparuio Mo MOKa3aHUSIM B CO-
OTBETCTBHM C KIMHHYECKHMH PEKOMEHIAlUSIMU
(tabm. 1) [8].

Bo Bpewms rocnuTanmzanuy BCEM MPOBOJIH-
JIOCh CTaHJApPTHOE KIMHUKO-MHCTPYMEHTAJIbHOE
o0creToBaHKE, BKITIOYAIOIIEe TPAHCTOPAKAIBHYIO
Ox0KT ¢ oneHKoi 00BEMHBIX M ()YHKIIMOHAIBHBIX
nokasarenedt JOK u npencepauii B cOoTBETCTBUU
CO CTaHJApPTHBIM IPOTOKOJIOM. J[iIsl MCKITIOueHMs
MIIEMUYECKOH OOJIe3HM cep/la y IalieHTOB ¢
npenTecToBoi e€ BeposiTHOCThIO Oostee 15% BbI-
MOJHSUIMCH Harpy3ouHsle npoosl (ctpecc-OxoKT,
nepy3uoHHasE CUUHTUTpadUs MHUOKapAa) WIn
BU3YAJIM3UPYIOIINE METOBI (MYyJAbTHCIHpaTbHAsS
KOMITBIOTEpHAsi ToMOorpadust UM WHBA3UBHASI KO-
poHaporpadusi).

Paguouactornas abmanus (PUA) mposo-
JIJIach B YCIIOBHSIX PEHTICH-ONEPAIMOHHON 1101
BHYTPUBEHHOM  MEIUKaMEHTO3HOM  cenaruei.
Jlns snexTpoanatomuueckoil pekoHcTpykuun JIIT
UCIIOJIb30BAIM  HE(IIIOPOCKOITUUECKYIO CHUCTEMY
Carto 3 (Biosense Webster, CIIIA), anTpansHyio
u3oJsIIHo Jierounbix BeH (JIB) mpoBoauim abia-
muoHHbIM KarteTepoM NaviStar CoolFlow win
SmartTouch ThermoCool (Biosense Webster,
CIIIA) ¢ ucnonb30BaHMEM MaKCUMaJbHOW MOII-
Hoctu 45-50 Bt. Kpurepuem sriexrpuueckoit
n3ossuu JIB city>kuno ucue3sHOBEHHE NMOTEHIHA-
JIOB Ha LUPKyIsipHOM anekrpone Lasso (Biosense
Webster, CILIA). [Ip1 KOHTPOJILHOH CTUMYJISLIUH
¢ anekrpona Lasso (Biosense Webster, CIIIA) pe-
THCTPUPOBAJICS OJIOK «BBIXO/1a», OJIOK «BXOJa» TO-
JTy4anu npu crumynsanuu ymka JIIT [9].

Jlo MHTEpBEHIMOHHOTO JIeYeHHus, uepe3 3
JHsI, 3 Mecsilia U 4epe3 Trojl BBIMOJHSIACH JBYX-
MepHass ~ TpaHctopakanbHas  speckle-tracking
OxoKI' Ha ymbrpazBykoBoM ckanepe Phillips
Affinity. MccrnenoBanue nmpoBoimiiach B 4eThIpEX-
KaMEpHOW TMO3MIMH Ha CHHYCOBOM pHTME, 3yOerl
P ncnonp3oBancsi B Ka4ecTBE «HYJIEBOTO» 3Haue-
HYs. OIIEeHNBAJINCh BCE KOMITOHEHTHI ITPOIOIBHON
nedopmanust JIIT (pe3epByapHasi, IPOBOJHUKOBAS
U cokparurtenbHas GyHKIun) (puc. 1), 1 Ipooib-
Has nukoBas aedopmarus I1I1 (puc. 2). Anamus
N300paKEHNH TIPOBOAMIICS C HCIOIBb30BAHUEM
nporpammuoro obecneuenus Philips QLAB 15
B pexume odduraitn. Obmactu MHTEpeca odep-
YMBAJINCH BPYYHYIO, OTMEYasl HI0KapIuabHbIC
W SNHMKapHalbHble I'PAaHUIBI B MOMEHT KOHEY-
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Holt cuctonsl JDK, xotopast ompenensiach MpOrpaMMOi.
ABTOMAaTHYECKH OTCIIEKUBAIUCh CHEKI-MAaTTePHbl MHO-
Kapjaa KaJap 3a KaJpoM B TEUEHHE OJHOI0 CEpAECYHOr0o
nukna (uatepBana RR), BeicTpanBanach KpuBasi MUKOBOH
npoznonsHoit nedopmannu I1I1 u pesepByapHoii (1OI0KH-
TenpHas edopmanus B KoHue cuctoisl JIXK), npoBogHu-
KOBOH (paHHSAS AMAcToNa MOCIE OTKPBITUS MUTPAIBHOTO
KianaHa) U cokparuresnbHoit daser JIIT (orpunarensbHas
nedopmarust Bo Bpemst koneuHoit quacroinst JIXK). Hexop-
PEKTHOE OTCIEKUBAHHUE MCIPABISUIOCh BPYUHYIO MyTEM
NepepHCOBKH MHTEpECyoel 00acTH, MpyU COXpaHEeHUU
HOTPENIHOCTH M300pakeHHsl ObUIM HCKIIIOYEHBI U3 aHa-
nu3a. B kauecTBe KOHEUHOrO 3HAYEHUs HCIIOJIB30BAIOChH
cpenHee o BceM cermenTtam [10].

Bo Bpemst 3-mecsyHON U TOAOBON KOHTPOJBHBIX
TOYEK OLIEHMBAJIOCHh KIMHUYECKOE COCTOSHHE OOJIbHBIX,
peuuaAnB ONpenesuIcad KaK Halu4ue MpeCcepaHbIX TaXu-
apuTMUll,  IIPOAOKUTEIIBHO-
cThi0 Oosee 30 CekyHJ, TOKYy-
MeHTHpoBaHHbIX Ha OKI' umm
IpU CyTOYHOM MOHHUTOPUPOBA-
Huu OKI' He panee, ueMm uepes
3 Mecsma mocie MpOBEACHHOMN
oneparuu. ITocne PYA Bce
HAaIUEeHTh MPOAOIKAIM TOTy-
4aTh aHTHAPUTMHUECKYIO Tepa-
MU0 KaK MHUHMMYM B TEUEHUE
3 MecdueB, NPU COXPaHEHUU
CTOMKOIO CHHYCOBOIO pUTMa
npenaparsl  OTMEHsIUCh.  Ye-
pe3 8 Henenb MocCie ONEpaluu
AHTUKOATyJISHTHAs Tepanus
Obula coXpaHeHa Yy IKEHIIWH
npu Hajauuuu >2 0auioB U
MYKYMH - OpH Hanuduu >1 no
mkane CHA DS -VASc. Usme-
HEHUI TUMOTEH3UBHOM, caxa-
POCHMXAIOIIEH U TUIOJIUIUI-
€MUYECKON Tepaluu B TEUCHUE
roja He HaOII0/1aJI0Ch.

Crarucruyeckuit

aHaJM3

Craructuueckas 00padboT-
Ka BBIMOJNHANACE B IPOrpaM-
me SPSS Statistics 26 (IBM
Corporation, CIIIA), nis orneH-
KM HOPMAaJbHOCTH pacrpenene-
HUS IPU3HAKA TPUMEHSIICS KPU-
tepuil [llanupo-Yuinka. /lannsie
OTUCBIBAJNCh B BUJE CPETHHUX
3HAYCHUM C YyKa3aHUEM CTaH-
JaptHoro otkyioHeHust (M+SD),
MenuaH ¥ KBapTUIIBHBIX pa3Ma-
xoB (Me [Q25;Q75]) wiu abco-
JIIOTHBIX 3HAYEHUH U UX JI0JICH,
BBIP@KEHHBIX B  IMPOILEHTAX,
jgensra (A) olLeHHBaJach Kak
pa3HUIA MCXOJHOTIO 3HAYCHUS
CO 3HAUCHUEM B OLICHUBAECMBII
Cpok. JlOCTOBEpHOCTb pa3iu-
YU MEXJTy HECBS3aHHBIMHU BBI-

FR 42Hz
20em
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Oopkamu oreHuBanack no kpureputo U ManHa-YuTHH,
t-CTploieHTa Win TO4yHOTro Kpurepusi duiepa, MexIy
CBSI3aHHBIMU BBIOOPKAMH HCIOJIB30BANICS  OMHO(DAKTOP-
HBI qucniepcuoHHbI aHanu3 (ANOVA) win kputepuii
Opunmana. {15 NpoBEpKU CBS3U COXPAHEHUS CHHYCOBO-
ro pUTMa U M3MEHCHUI TIOKa3aTelneit aedopmaru 000ux
Ipe/icepaAni B Ka4eCTBE AMArHOCTHUECKOTO TECTa UCTIONb-
3oBasics ROC-ananu3 (Receiver Operating Characteristic),
omnpezaersiack ionans o kpusoir (AUC, Area Under
Curve). Paznuna cuuranace gocroBepnoit npu p<0,05.

HOJYYEHHBIE PE3YJIBbBTATbI

['pyrmbl ObLIM COMOCTABUMBI TI0 TI0JTY, BO3PACTY, UH-
JIEKCY MacChl TeJia, PaclpoOCTPAHEHHOCTH CeP/ICUHO-COCY-
JIACTOM TATOJIOTHH, JUTUTEIbHOCTH APUTMHUH, HO MAIIUSHTBI
¢ napokcu3MaiibHOi DIT umMenn Oosiee CUMIITOMHOE Tede-
Hue (6amsl mo mkane EHRA, p=0,036). Y mamuenTtos u3 |

Strain [Mpoaonsnsii, ED]

NNCp_KA: 30.6 %
NNcnp_KA4: -21.9 %
NNCckp_KA: -8.7 %

Puc. 1. IIpooonvnasn oechopmayuu neeozo npedcepous, zoe JIIICp - pesepsyapnasn
dynxyusa (nonoyncumenvuasn oepopmavuusn 6 konye cucmonwt JIZK); JIICnp -
dyukyua npoeoonuka (pannaa ouacmona nocie OMKPoIMuUA MUMPATbHOZO0
knanana); JIIICckp - cokpamumenvhas oynkuyusn (ompuyamenvnas oegpopmayus
60 épemsa KoHeuHoll ouacmonvl JIJK).

Obwvem [Mpoaon. ctpeiid OTobp. TpaHcs

Puc. 2. IIpooonvnasn dehpopmayuu npasozo npeocepous
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

TPYMIBEI B KAY€CTBE aHTHAPUTMUYECKOM Tepanuu yaie uc-
nonp3oBanuch npenaparsl 1C kinacca (mponadeHoH, sta-
LU3UH WM JIAMAKOHUTHHA THAPOOPOMHUT), @ Y AIIMEHTOB
2 rpynnsl - amuonapoH (p=0,01). 'mnoren3usHasi, rurmo-
JIUNHUJIEMHUYECKass ¥ CaxapoCHUXKAIOLIAsh Tepanust MExKIy
rpynnamMy CTaTUCTUYECKU 3HAUUMO He oTiudanuck. Kiu-
HUYECKasl XapaKTepHCTHKA IpeJIcTaBiIeHa B Tao. 1.

o nannbIM TpaHcTOpakaibHOH DxoKI Mexty rpynma-
MH 3aperUCTPUPOBAHb] CTATUCTHYECKU 3HAYUMBbIE PA3IUYUsL:

27

y MAIMEeHTOB ¢ nepcuctupyroreit popmoiit AOIT nokazarenu
pazmMepoB U oObeMa IpefcepIii, KOHEUHBIH JTHaCTOIMIEC-
Kuii 00bEM JICBOTO JKEeNy[04Ka, MK A u oTHOleHue E/e'
OBLIM BBIIIIE, @ CUCTOIMYECKOE JIABIICHUE B IIPABOM XKEIJTY104-
ke 1 pesepByapHas Gpynkuust JII1 Hioke, 4eM y nanueHToB ¢
napokcuzmansHol DIT (tabn. 2). [lo maHHBIM perpeccroH-
HOTO aHaJM3a CBS3U MapaMeTPOB JTMACTOIMYECKON (pyHKINN
JIEBOTO YKEITyI0UKa C MOKA3aTeISIMH INI00AIBHOM ITPOI0ITEHON
nedopmariuu JIIT BeisiBIieHO He ObLT0 (p>0,05).

Tabnuuya 2.
Ixokapouozpaguueckue xapakmepucmuku RAYUEeHMOo8
I'pynma 1 I'pynmna 2 P
(n=40) (n=17)
DB JIK, % 67 [64; 69] 67,0+5,39 0,861
KJIO JIK, M 94,8+16,3 106,8+19,2 0,021
KCO JDK, mn 31,3+£6,55 35,8+11,3 0,650
T13P JITI, mm 39,0+3.,44 41,543,68 0,015
[Mupuna JIIT, MM 42,1+£2.93 44,7+3,78 0,007
Jnunna JITT, mm 53,1+£3,39 56,2+4,63 0,014
JITTO, M 67,4[52,7;75,5] 80,9+20,6 0,002
JITIN, mor/m? 35,7+£7,86 38,2+8,26 0,283
upuna I1I1, MM 41,243,229 43,9+2.71 0,002
Jmuna ITIT, MM 50,2+3,52 53,7+£3,89 0,004
[IIT0, mu 62,0+12,3 76,3+13.4 <0,001
TN, mir/m? 32,245,24 35,7+5,87 0,035
CHITXK, MM pr.CT. 27,5[26;30] 25,7+£2,33 0,006
UMM JDK, r/m? 79[75:85] 84,1+11,3 0,173
E, cm/c 67,6+12,6 77,5+18,3 0,054
A, cM/c 69,8+15,7 79,3+4.74 0,004
E/A 0,85[0,80;1,19] | 0,80[0,79;0,95] | 0,598
e’, cm/c 10,8[9,00;12,3] | 8,95[8,00;11,3] | 0,155
E/e’ 6,18+1,17 7,68+1,99 0,007
P®JII, % 27,0+4,57 21,1[19,0;27,5] | 0,047
TIDJIIT, % 17,2+5,53 16,2+4,71 0,580
CDJIII, % 9,87+4,10 7,61+£2,73 0,056
TIATII, % 28,245,63 27,8+6,95 0,820

[Ipumeuanue: 3neck u nanee OB - ¢pakuus BeiOpoca; JDK - je-
BbIil kenmymouek; KJIO - KOHEUHBIA JIMACTONIMYCCKHI O00BEM;
KCO - xoneunslit cuctonnueckuii 006éM; [13P - mepenne-3aquuii
pasmep; JIIT - neBoe npencepaue; JIIIO - 00bEM JeBoro mnpezncep-
must; JIIIU - uageke o0béma sieBoro mpencepawust; [T - mpasoe
npencepaue; IO - 06sém mpaBoro npencepaus; [N - naaexc
o0béma mpasoro npexacepaust; CAIDK - cucronuyeckoe naBieHUE
B npaBoM xenyaouke; UMM - unaexke Maccel Muokapna; nuk E -
paHHee MacTOJINYECKoe HaroJHeHHe (TaccuBHas (a3a HaroJHe-
HUS), UK A - TIO3[[HEE JAMACTOJIMYCCKOC HATIOJHCHHUE (aKTHBHAs
(a3a namonHenus); E/A - cooTHomicHHE MacCUBHOU (ha3bl K aK-
TUBHOU (ha3e HAMIOJIHEHUs); €’ - CKOPOCTh JIBHXKCHUS JIATCPAILHOTO
Kpasi GpUOPO3HOro KOJIbIIa MUTPAIBHOTO KJarnaHa (TKAaHEBBIN JIOTI-
iep); E/e’ - oTHomenue naccuBHOM (a3bl HANIOJIHEHMS K CKOPOCTH
JIBIDKCHUSI JIATEPAIbHOTO Kpasi (PUOPO3HOTO KOJIbI[A MUTPAIBLHOTO
knanana; POJII - pesepsyapnas dynkuus JIIT; TIDJII - nposo-
nuukoBast gynkuust JIIT; COJII - coxparutenshas Gyukuus JIIT;
TTATIIT - mpomonbHast nedpopmartus I1I1.

VY TanuMeHTOB C MapoOKCU3MalbHOU ¢op-
moit @IT (cm. puc 3) uepes 3 nHs mocie onepa-
[IUH 3aPETHCTPUPOBAHO CTATUCTHYCCKU 3HAUUMOC
CHIDKeHHE pe3epByaproit (A 6,0[3,75; 8,25]%,
p<0,001), mpoBomuukoBoi (A 3,3[2,25; 5,6]%,
p<0,001) u coxparurensHoit n Qyukuunit JII (A
1,8[0,4; 3,7], p<0,001). B rpymme ¢ nepcucTupyro-
e popmoit OII Tak ke 0TMEUAIOCh YITHETCHHE
BceX KoMImoHeHToB mexanuku JIII: ¢pyHkumu pe-
3epByapa A 4,78+2,89% (p<0,001), npoBogHuka A
2,46+1,70% (p<0,001) u coxparutenbHOl (yHK-
uuu A 2,24+2,08% (p<0,001).

UYepes 3 mecsa y Bcex MAIMEHTOB OBLIO
ormeueHo ycuienue ¢ynkuuit JIII: pesepyap-
HOU (A -5,945,23% (p<0,001) nu A -4,76+2,24
(p<0,001)), mnpoBoxuukoBoii (A -3,76+4,22
(p<0,001) u A -2,714£2,12% (p<0,001)) u cokpa-
tutenbHort (A -1,55[-0,4;-3,651% (p=0,004) u
A -2,18+1,98% (p= 0,003) nnst manuenToB u3 1 u
2 TPYIII COOTBETCTBCHHO).

VY HanueHToB ¢ MapoKCH3MaNbHON (opMoi
®I1 nukoBast mpononbHas jaedopmarus [1I1 cra-
TUCTHYCCKU 3HAYMMO YCHJIMBAIACh B PAHHEM I10-
cieonepannoHHoM nepuone (A - 4,3[0,2; -6,95],
p<0,001). Yepe3 3 mecsiiia 3HAYUMON pa3HUIIBI
He HaOIoaNIoCch, HO Yepe3 Tof MOCie ONepalun
MUKOBAs TpojoIbHas nedopmartus 111 Obuta cra-
TUCTHYCCKU 3HAYMMO BBIIIE HCXOMHOTO YPOBHS
(A -5,63+7,74, p<0,001) u ypoBHs uepe3 3 mMecsia
nociie oneparmu (A -2,28+9,23%, p=0,018).

Y naunueHToB € mepcucTUpyromei Qop-
Mot @Il npu TUHAMUYECKOM HAOIIOICHUU OT-
MEYaJIoCh CTATHCTUYECKH 3HAYMMOE YCHJICHHU
MUKOBOM mpomonbHON aedopmarmu [II1 uepes
3 nus (A -4,4[-2,3; -6,5], p=0,044) u yepe3 roxn
(A -4,16+5,08%, p=0,023) B cpaBHEHHU C UCXO[I-
HBIMH YpoBHEeM. Ha apyrux stamax HaOMONCHUS
WU3MCHCHUSI OBLIM CTAaTHCTUYCCKUA HE 3HAYUMBI
(p>0,05). Pe3ynbratsl peacTaBicHbI B Ta0I. 3, 4.

[To pesympraram CpaBHHUTENHHOTO aHAJIHM3a
M3MEHEHUH Jie()OopMaIy JIEBOTO U ITPaBOTO Mpe/-
CepJuii rpymIibl OBLTH COMOCTAaBUMBI HA BCEX ATa-
Max MCCIICJOBAHUS, KPOME MPOBOTHUKOBOU (DYHK-
uuu JIII B panHeM nocieonepanuoHHOM MEePUoIe
B CPAaBHCHUU C MCXOJHBIM ypOBHEM: OoJjice BbIpa-
JKEHHOE CHIIKEHHUE Y MAIMEHTOB C MapOKCH3Mallb-
HoWt opmoit DIT (p=0,039).

Cpenu MamMeHTOB C  IMEPCUCTHPYIOLICH
(hopmoit OIT yarie perucTpUPOBAIUCH PEIIUIUBBI
MPEICEPIHBIX TaXHAPUTMUN B CPAaBHECHUU C Ia-
poxcuzmanbHoit OIT: yepes 3 mecsiia nocne PHA
y 41 u 7,5% nanuenTos (p=0,005) u uepes rox y
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25 u 58,8% (p=0,032) manuentoB u3 1 u 2 rpynm cooT-
BETCTBEHHO.

[Tpu cpaBHEHUH 1eOpManIiU TIPENICEPANIT Uepes rox
nocie PYA mexay naieHTaMu ¢ HaJTuurueM U OTCYTCTBH-
€M PELUIMBOB NPEJICEPAHBIX TaXUAPUTMHI Cpelu 00enx
rpymi (¢ MapoKCHU3MaIbHON U MEePCHCTUPYIOICH popma-
Mu @II) y manueHToB co CTOMKUM CHHYCOBBIM PUTMOM
3a mepuoj HaOIroACHUs ObUIM 3aperucTPUpOBaHbI Oojee
BBICOKHE IOKazaTtenu pesepByapHoit (27,4+4,53% mpo-
tuB 23,445,40%, p=0,003) u mpOBOAHUKOBOM (YHKITHIT
JIT (17,6+4,49% mnporus 15,0+4,17%, p=0,031), a Tak-
xe npoaosbHON nedopmanmu T (34,845,72% mnpoTus
29,846,01%, p=0,005), ueM y MalUEHTOB C PEIUIUBAMH
MIPEACEPAHBIX TAXUAPUTMHUIH.

Coracio ROC ananu3y coxpaHeHHE CTOHKOrO CH-
HYCOBOT'O PHTMa B TE€YEHHE roja ObLIO CBsi3aHO C Oojee
BBICOKMMH TIOKa3aTensmu nedopmanuu JIIT (pesepryap-
Hoi ¢ynkimu (AUC 0,75+0,75 (noBepuTeNnbHBIHN HHTEP-
Ban (A1) 95% 0,563 - 0,857); p=0,009), npoBo1HUKOBOK
¢ynxmn JIIT (AUC 0,666+0,76 (A1 95% 0,517 - 0,815);
p=0,040) u nmuxoBoii mpogonsHO# nedopmanuu [T (AUC
0,753+0,69 (A1 95% 0,617 - 0,888); p=0,002).

OBCYXJIEHHUE MOJYYEHHBIX
PE3YJIBTATOB

Bo Bpems napokcuzma @Il 3HaunMo MeHsieTCs Jie-
(dbopmanust mpeAcepAnii: yTpauMBaeTCsl COKpaTHUTEIbHAs
(GyHKIMSA, a pe3epByapHast U MPOBOJHUKOBAS CHIKAIOTCS
13-3a HAapyIIEHHs 3JIaCTHYECKUX CBOMCTB M PacTSKHUMO-
cTH BoJIoKOH Muokapa JIIT. JloctoBepHO U TOYHO OLIEHUTh
(GbyHKOMIO Tpencepauil mo3BoisgeT AByxMepHas Speckle
Tracking Imaging DxoKI, mpencrapnstomas coboil Tod-
HYIO KOJIMYECTBEHHYIO YIIBTPa3ByKOBYIO OIICHKY JiehopMa-
LIMH, OCHOBAHHYIO Ha aHAJIN3€ MPOCTPAHCTBEHHOTO CMe-
LIEHUsSI CTEKJIOB - IIATEH B CEPOLIKAILHOM M300pa’keHUH,
BBIpaYKEHHYIO B TiporieHTax [11].

B nHamem wnccienoBaHmM IpUMEHSETCs OOIIEHpH-
3HAHHAs METOJMKA OLEHKM IMKOBOW IPOIOJBHOM Je-
¢dopmarmm T1I1 (M3MeHEHHE [UIMHBI CTEHKH IPEACEpIus
OTHOCHTEJBHO €r0 NCXOIHON BETMUMHBI) ¥ IPOJOJILHON JIe-
(opmarmm JIIT cooTBeTCTBEHHO (pazaM cepIeYHOTO MUK
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npesicepanii: asza cokpaleHust (yKopoueHHe npeacepans B
CHCTOITY) - OTPHULIATENILHBIN MK MPOAOJIBHON AedopManin
nocie 3y6ua P, mpoBoHKKoBas paza - OTpUIIATeNIbHBIN MUK
MOCJIe OTKPBITHSI MUTPAJILHOTO KJIalaHa, a ux abCcooTHast
CyMMa TpesicTaBisier (asy pesepByapa - HOJIOKUTEIbHbIN
UK (yAiIMHEeHHe rpezacepaus B auacroiny) [10].

AHani3 JaHHBIX JUTEPaTyphl 0 H3MEHEHHIO 1e(op-
Maluy MpeACepAui I0clie BOCCTAHOBICHHS CHHYCOBOTO
pUTMa Pa3HBIMH CIOCOOAMH IO3BOJIMJI CJETaTh BBIBO,
YTO CIIOHTaHHAs, MEIMKAMEHTO3HAsl WJIM JJIEKTpHYECKast
KapAHOBEpCHs! MPUBOJHUT K Pa3BUTHIO MEXaHUYECKOU JTUC-
GyHKIMN MHOKapaa o0oux npencepaui (peHoMeH «ory-
LICHUs» WM CTaHUHTA), KOTOPas MOXKET COXPaHSTHhCS OT
3-4 Henenb 10 HECKONBKUX Mecsies [12, 13].

B paborax pa3HbIX IEHTPOB OBLIO JOKA3aHO MOBpPE-
kaaromee aeiicteue Ha muokapa JIII kak paauodacTor-
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Aeopmars NN

Cpeatee (M), %

Puc. 3. H3menenue nokazamerneii oegpopmayuu y nayu-
EeHmOo8 ¢ NapoOKCUIMaaIbHou (a) u nepcucmupyroweii (6)
Guobpunnayuei npedcepouii, 2oe JIII - nesoe npeocep-
oue, IIII - npasoe npedcepoue.

Taonuuya 3.
Jegpopmayuu npaeozo u neeoz2o npeocepouil
DTanbl HaOII0ACHUS
Jlo PUA I;?Hej ;ligz gi‘igi | JlocToBepHOCTH pa3anduil
[Tapokcuzmanbhas OI1
POJII, % 27,0+4,57 20,7£3,93 26,6+4,29 26,2+5,69 | p<0,001; p, ,<0,001; p, ,<0,001; p, ,<0,001
TIDIIII, % 17,245,53 11,9[9,06;15,2] 16,7+4,32 16,8+5,02 | p<0,001; p, ,<0,001; p, .<0,001; p, <0,001
COJIII, % 9,87+4,10 7,83+3,40 9,88+4,13 9,46+3,64 | p<0,001; p,,<0,001; p, ,=0,004; p, ,=0,003
TIATII, % 28,045,66 31,4+6,73 30,9+6,55 33,6+6,27 | <0,001; p,=0,006; p, <0,001; p, =0,018
[epcuctupyromas OI1
POJIIL, % | 21,1[19,0;27,5] 19,0+4,29 23,8+4,11 25,1£3,65 | p<0,001; p, , <0,001; p,, <0,001; p, , <0,001
T, % 16,244,71 14,0+3,85 16,74+4,59 16,5+3,19 | p<0,001; p, , <0,001; p, , <0,001; p, =0,001
COJII, % 7,61£2,73 5,32+2.61 7,20[4,80:9,10] | 8,64+2,71 | p<0,001; p, ,=0,001; p, .=0,003; p, =0,008
T ATII, % 27,5+6,93 31,3+6,11 29,845,82 31,7+6,18 p=0,002; p, ,=0,044; p, ,=0,023

[Tpumeuanue: PYA - paguouacrorHas abmarusi.
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HOW, TaKk W KPUOOAJOHHOW abjaluy B paHHEM MOCJe-
onepanuronHom nepuoae. M.H.Mamuyp ¢ coast. (2018)
B HECKOJBKHMX Pa0OTax C HCIIOJIb30BAHHUEM JIByXMEpPHOU
speckle-tracking 9xoKI' onuchIBalOT 3HAYUMOE BIIHSIHHE
KareTepHoi abnmanuu Ha MexaHuky JII1, ocobeHHO Ha pe-
3epByapHYI0 U cokpatuTeibHyto ¢assl [14]. B uccneno-
Banuu E.C.CutkoBoii ¢ coaBt. (2023) dakr HapymeHus
koHTpakTwibHOCTU JIB kak npu PYA, Tak u mpu kpuo-
OanmoHHOW abmanuu ObUT MMONTBEPXKJEH BHYTpHCEp/CY-
Ho#t OxoKT' cpasy nmocie ux uzomnsiuuu [15].

Hamu ObI1O 3aperucTpupoBaHO yTHETEHUE pe-
3epByapHOM, NMPOBOJHUKOBONH M COKPAaTUTEIbHON (yHK-
uuu JIIT B paHHEM mMOCIEONEepalMOHHOM TEpUoNE Y
BCEX MAIMEeHTOB He 3aBUCHMO OoT (opmbl PII, uro nmox-
TBepKJaeT moBpexaatomee aeiictsue PUA. Yruerenue
COKpaTuUTeNbHOW (YHKIMH MOXET OBITh O0OYCIIOBICHO
MIPSIMBIM J1I€CTPYKTHBHBIM Bo3/ieiicTBreM Ha Muokapa JIIT
u MydTer JIB 1 yTparoil UX COKpaTUMOCTH, pe3epByapHas
(yHKLHMS, BEPOSITHO, CTPAAACT 32 CUST HApYyIICHHs dj1a-
CTHYECKUX CBOMCTB KapJHOMHOIIUTOB M paOOThl HOHHBIX
KaHaJIOB, a M3MEHEHHE TIPOBOJHUKOBOW (DYHKIIMH UMEET
BTOPHYHBIN Xapakrep Ha (oHE OOIIEro MeXaHW4eCKOTo
OTVIYLICHUS TIPENICEPIHSL.

Cpoku Boccranosienus (ynkuuid JIIT paccmarpu-
Bajuck B pabore C.M.Xax0Ouesoii ¢ coasrt. (2018), B Ko-
TOPOI ONUCAHO YCUJIEHHE Pe3epBYapHO, MPOBOAHUKOBOI
n cokparutenbHoi Gynkumii JIIT gepes 6 mecsues nocie
PUA nis maneHToB ¢ mapoKCU3MalbHON, EPCUCTUPYIO-
mel u aMrTensHo-nepeuctupytomeit popmamu OIT [16].
B uccnenoBanuu A.Lizewska-Springer et al (2020) Obu10
H3y4YEHO M3MEHEHUE 000MX MPEICEPANI U MPOJCMOHCTPH-
pOBaHO 3HAYUTENbHOE ynyuleHue cokparumocty JIII u
IIIT uepes 6 mecsues nocine PYA He3aBUCHMO OT pUTMa BO

Taonuua 4.

Hzmenenue depopmayuu npasozo u 1e6020 npeocepouii
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BpeMsI UCXOJHOTO 00CIIeIOBaHMs, YTO JIOKA3bIBACT BIIHSI-
e PYA OII na o6a npencepaus [17].

[TonmyueHHble B XOJ€ JAHHOTO MCCJIEJOBAaHUS pe-
3yJBTaThl MO3BOJISIIOT CHAENaTh BBIBOJ, YTO BOCCTaHOBIIE-
nue ¢ynknuii JIIT y Bcex manmeHToB NpOUCXOIUT Yepes 3
Mecsila 1moclie KaTeTepHoi abialuy ¢ COXpaHeHUEeM 3Ha-
YEeHUH M3ydaeMbIX MOKa3aTeael, COMOCTaBUMBIX C UCXO-
HBIMH, JI0 OKOHYaHUsI TOJJOBOTO HAOIIONEHHSI, YTO MOXKET
OBITH MHTEPIPETHPOBAHO KaK OOpaTHOE CTPYKTYpHOE U
AMEKTPOPU3NOIIOTHYECKOE PEMOJICITUPOBAHHUE  TIPEACEep-
JIMHA ¢ BOCCTaHOBJICHUEM PAa0OTHI MOHHBIX KaHAJIOB, CIIO-
COOHOCTH Kap/JIMOMHOLIMTOB K COKPAIECHHIO M PacTshKe-
HUIO, HOpPMajH3allud BHYTPUIPEACEPIHOTO aBIICHMUS.
OTOT (haKT MOXKHO CUNTATH 3HAYUMBIM JUISI ONPEICIICHHS
CPOKOB ¥ HEOOXOITIMOCTH aHTHUKOATYJITHTHOW U aHTHAPUT-
Mudeckoi Tepanuu nocie PUA.

B MupoBoii nmTeparype MMEIOTCsl eIMHUYHbBIE pado-
ThI, TIOCBAIIEHHBIE M3yueHuro QyHkiun [1I1 npu ®II, HO
nHdopmanmu o Mmexannueckoit criocoonoctu 111 B panHem
MOCJIECONEPAIOHHOM TEePUOJE U NMpHU AMHAMUYECKOM Ha-
OJIrO7IeHNH MTOCJIe KaTeTepHOi abnanyy HaiiieHo He Obu10. B
JITAaHHOM HCCJICJIOBAHUHU BIIEPBBIC OblIa IMpOaHAIM3UPOBaHa
JHaMuKa nameHenuid ¢pyukuuii [111 B Teuenne royna Hadmo-
nenus nocne PYA: B paHHeM nocieonepanuoHHOM MepHo-
JIe 3aperuCTPUPOBAHO CTATUCTUUECKU 3HAYMMOE YCHJICHHE
NMKOBOM mpoponbHOl nedopmarmu 111, BepostHO 00Y-
CJIOBJICHHOE KOMIIEHCATOPHBIM YCHJICHUEM MEXaHUKU MHO-
kapzaa [T w/unu MexnpencepaHoi meperoponku Ha GpoHe
cranaunra JIIT; Tak ske oTMedanoch ycuneHue aedopmanin
[1IT Ha romoBOM 3Tare HAOIFOICHUE IO CPABHCHHIO C UC-
XO/IHBIM YPOBHEM, YTO OOBSICHSIETCS BIUSIHUEM COXPAHEHHS
CTOWKOTO CHHYCOBOTO PHTMA, U CBSI3aHHOTO C 3TH 00paTHO-
IO PEMOJICIIMPOBAHHSI, 3aTPAaruBaIOIIEro o0a mpeacepans.

IIpu cpaBHeHHMH MAIMEHTOB C peLUIUBa-
MU TIpEJICEPHBIX TaXUAPUTMHUN U 0€3 TaKOBBIX B
TeUeHHe rojia HaOmoeHus OblIa IOJATBEpXkKIeHA

> > CBA3b COXPAHEHMsI CTOWKOTO CHHYCOBOIO PHUTMa
KT [ Tpynmal, A% Tpynna 2, A% P ¢ OoJyiee BBICOKUMU MOKA3aTEIsIMU pE3epBYapHOU
1-2 | 6,0[3,75; 8,25] 4,78+2,39 0,194 | u npoomuukosoit dynxuuii JIII, a Takxke MHKO-
2.3 -5,94+5.23 -4,76+2,24 0,255 Boli mpononbHOU nedopmaruu [111, He 3aBUCHMO
POJIIL, % >4 5531631 5012325 0.767 ot ucxonHoi Gopmber OII. TToxoxue pesynbTarhl
- - - - ’1 ornucanbl B pabore M.Govindan et al (2017), B
1-4 0,783+5,00 -1,12:43.36 0,157 KOTOpPOH OBUIO NPOJEMOHCTPHUPOBAHO YCHIICHHE
1-2 | 3,3[2,25;5,6] 2,46+1,70 0,039 | nepopmanuu IIT uepes 3 Mecsua u uepes roj NpH
2-3 -3,76x4,22 2,71£2,12 0,218 COXPAaHCHUU CHHYCOBOTO pUTMa Ha (JOHE aHTH-
[, % apuTMUUeckoil Tepanuu [18]
2-4 -3,85+6,37 -2,3[-1,2;-3,5] | 0,262 p p :
4132555 01062262 0634 BBuny nomy4eHHBIX AAHHBIX Ba)KHOCTb CO-
1-4 0, 41345, o 4 2 XpaHEHUsl CTOMKOIO0 CHMHYCHOIO PUTMa HampsMyIO
1-2 1,8[0.,4; 3,7] 2,24+2,08 0,821 compsbkeHa C OOpaTHBIM PEMOAEIMPOBAHUEM H
o, | 2-3 | -1,55[-0.4; -3,65] -2,18+1,98 0,628 COXpaHEHHEM HOPMAJIBHBIX CTPYKTYPHBIX M (YHK-
C(D'HH’ Yo 2.4 -1.6443.78 -3.1242.60 0.147 ITHUOHAJIBHBIX CBOMCTB MHUOKapaa npencepﬂnﬁ, 4TOo
T 0,:‘ 084 4” 03 i O,’8 0L 2’, 2% 0: 209 MOXET OOYCJIOBIMBATh OTHAICHHYIO 3(PPCKTHB-
HocTh PUA, a Takxe pyCKH pa3BUTHS TPOMOOIMOO-
1-2 | -4,3[0,2;-6,95] 4,4 [-2,3;-6,5] [ 0,780 JIMYECKUX OCIOXKHEHUH U XPOHUUECKON CepiedHON
2-3 0,474+8,32 1,51£3,76 0,519 HEJIOCTaTOYHOCTH.
ITATIIIL, %
2-4 -2,2849,23 -0,382+5,7 0,437 3AKJIOUEHUE
1-4 -5,63+7,74 -4,16+5,08 0,478
PagmouactoTHas abnamysi OKas3bIBacT IOBpe-

IIpumeuanue: KT - kOHTpoNbHBIC TOYKH, TAC | ATaIl - 10 abiaimu,
2 oTam - uepes 3 aHs nocie adnanuu, 3 dTarl - uepes 3 Mecsua I1o-

ClIC a6na111/m, 4 sTan - qyepe3 roja mnociljie abmarumu.

JKparolee aerctere Ha Muokapy JIII, uto nposiBis-
€TCsl YTHETEHUEM PE3EPBYAPHOM, IPOBOIHUKOBON U
COKpaTUTENbHON (PYHKIHI B paHHEM IIOCIeonepa-
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LUOHHOM Tieprofe, pu 3toM Mexanuka [1I1 ycunusaercs.
Hedopmanust JIIT BoccTaHaBmUBaeTCs depe3 3 mMecsa mo-
cie PYA u yepes 1oj1 0CTaeTcsi COoCTaBUMOM € UCXOJTHBIM
ypoBHeM. COXpaHEHUE CTOWKOTO CHHYCOBOTO PUTMA B TEUC-
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MEXAHHWYECKAS JIMCIIEPCHUS JIEBOT'O XXEJIY/IOUKA - HOBBIII YHUBEPCAJIbHBIII MAPKEP
3JIOKAYECTBEHHbBIX XXEJTYJOUYKOBBIX TAXUAPUTMUN V TTAIITMEHTOB
CO CTPYKTYPHO ITATOJIOTUEM CEPJILIA
E.B.I'yceBa, H.b.11liieBkoB, I.C.TapacoBckuii, B.H.Illutos, X.®.Canamu, B.I.Kukres, M.A.CaugoBa
DI'BY «HayuonansHblil MEOUYUHCKUIL UCCTIE008amenbCKull yenmp xapouonozuu um. ax. E.H.Yazoea» M3 PD,
Poccuiickaa @eodepayus, 2. Mockea, yn.Akademura 4azoea, 0. 15a.

Heanb. M3yunth BO3MOKHOCTH HCIIOJIB30BAHMSI N1apaMETPOB III00AILHOM M CerMEHTapHOW MpoobHON aedopma-
uu JieBoro xenynouka (JIXK), a raxxe mexannueckoit aucniepenu (MJ]) JOK uis mporHo3npoBanust 3110Ka4eCcTBEHHBIX
JKeJTynouKoBbIX TaxuapuTMuil (3KT) y marueHToB co CTPYKTypHOI MaTonoruelt cepua U pa3iIndyHON CTETIEHbIO CHUXKE-
HUsl cokparuTensHor GyHkuun JIK.

Marepuan u MeTOABI HccaenoBaHusl. B uccnenoBanue BritoueHo 113 marmeHToB ¢ ¢pakuueii Beiopoca (OB)
JDK<50% Ha QoHEe CTPYKTypHOU MATOJIOTHH CEPlla, UMCIOIINE UMIUIAHTHPOBAHHBIC YCTPONCTBA (KapauoBepTep-iec-
(GbubpUILISITOP, CeplieuHasl PECHHXPOHU3UPYIOIIAst Tepanust ¢ PyHKIMeH n1eGuoOpuiLisaTopa, 3IMEKTPOKAPIUOCTUMYIISATOP),
100 JJOKyMEHTHUpOBaHHbIE ycToitunBble napokcnambl 3)KT. Beem manpienTaM npoBouiiack TpaHCTOpaKalbHast SXoKap-
Jqrorpadusi ¢ OLIEHKOW CTaHAapTHBIX MOKa3arelsieil 1 mapaMeTpoB CHEKII-TPEKHUHT dXoKapauorpadun (rodaibHas U cer-
MeHTapHas npopoibHas gedopmanus JOK, M1 JIXK). CpaBuurensHblit ogHodakTopHbiit 1 ROC-aHanu3pl 3ydaeMbIX na-
paMeTpoB MEXKAy MalueHTaMu ¢ HanuureM U oTcyTcTBUeM 3)KT npoBoauiics OTAENbHO AJis1 MAMEHTOB CO 3HAUCHUSIMU
OB JIK<35% (n=60) u ®BJIXK 36-50% (n=53).

Pesyabrarbl. [pynna nmanuenroB ¢ @B JDK <35%, umerormux 3XKT (n=30), xapakTepu3oBaiack 0ojice HH3KH-
MU 3HAUCHHSIMH MPOMOJBHON AedopMaliu 0a3albHOTO CErMEeHTa MEXOKenyaoukoBoi neperopoaku JIK (-5[-6,5;-0,5]
u -6,8[-11;-4.4], coorBerctBenHo, p=0,01) u cpexanero cermenra HikHew crenku JIK (-3[-6;2] u-6[-9;-1,5], cooTBet-
ctBenHo, p=0,04). ['pynmna nanuenroB ¢ ®B JIK 36-50%, umeromux 3XKT (n=33), ominyanack OOJBIIUM 3HAYCHUEM
KOHEYHO-JuracTonudeckoro oobéma JIK (166,5[146,3;193] u 156[133,8;165,5], coorBercTBeHHO, p=0,04). BonbIiue 3Ha-
yernss M/ JIXK Obutn accormupoBansl ¢ HanmnuneM 3KT B o6eux rpynmax nanueHToB (p<0,002) u sBisutuch Hanboee
LIEHHBIMH JIMarHOCTUYECKUMHU Mpu3Hakamu 1o JaHHbIM ROC-ananuza. J{ns naumentos ¢ @B JDK<35% onTumanbHbIM
orpesnbiM 3HaueHueM MJI JDK sBisnmocs 120 mc (mmomaas nog ROC-kpusoit 0,817, wyBcTBUTENBHOCTD - 73,3%, crien-
npuaHocTsb - 80%), aust narmentos ¢ GB JIK 36-50% - 90 mc (tmomaas nox ROC-kpuBoit 0,761, 4yBCTBUTENBHOCTD -
72,7%, cienuduaHOCTh - 75%).

BoiBoabl. [lonyyeHHble pe3ynbTraThl YKa3blBalOT Ha MEPCHIEKTUBHOCTh OLIEHKH MapaMeTPOB CIEKJI-TPEKUHT 3XO-
Kapnuorpauu B KaueCTBE JIOMOJIHUTEIBHBIX MapKePOB MOBBIICHHOTO pricka 3)KT y MalueHToB CO CHIKCHHOM | IIPO-
MexyTounoir @B JIK Ha done crpykrypHOit matosnoruu cepaua. M1 JIK siBrsieTcst eIMHCTBCHHBIM YHHBEPCAIbHBIM
IXOKapAUOrpapUUECKUM TIPU3HAKOM, KOTOPBIA MOXKET OBITh UCIIOJB30BaH Ui CTPATH(HUKALIUN PUCKA BOSHUKHOBCHUS
3KT B 0beux rpynmnax naueHToB.
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LEFT VENTRICLE MECHANICAL DISPERSION IS ANEW UNIVERSAL MARKER OF MALIGNANT
VENTRICULAR TACHYARRHYTHMIAS IN PATIENTS WITH STRUCTURAL HEART DISEASE
E.V.Guseva, N.B.Shlevkov, G.S.Tarasovskiy, V.N.Shitov, H.F.Salami, V.G.Kiktev, M.A.Saidova
FSBI National Medical Research Center of Cardiology of the Ministry of Health of the Russian Federation,
15a Akademika Chazova str., Moscow, Russia

Aim. To evaluate the possibility to use parameters of global, segmental longitudinal left ventricle (LV) strain and LV
mechanical dispersion (MD) as new possible markers of malignant ventricular tachyarrhythmias (MVT) in patients with
structural heart disease and reduced and intermediate LV ejection fraction (EF).

Methods. The study included 113 patients (105 male, age 66 [59;73] year) with ischemic (n=89) or non-ischemic
(n=24) dilated cardiomyopathy and LVEF<50%, implanted cardioverter-defibrillators, cardiac resynchronization therapy
devices-defibrillators, pacemakers or documented MVT. All patients underwent transthoracic echocardiography with an
assessment of speckle-tracking echocardiography parameters (global and segmental longitudinal LV strain, LV MD).
Comparative univariate and ROC-analyses were performed between patients with and without MV T separately for pa-
tients with LVEF <35% (n=60) and LVEF 36-50% (n=53) LVEF.

Results. The group of patients with LVEF <35% with MVT (n=30) was characterized by lower values of longitudi-
nal strain of the basal segment of the LV septum wall (-5[-6,5;-0,5] vs -6,8[-11;-4.4], p=0,01, respectively) and the middle
segment of the LV inferior wall (-3[-6;2] vs -6[-9;-1,5], p=0,04, respectively). The group of patients with LVEF 36-50%
with MVT (n=33) was distinguished by a large value of LV end-diastolic volume (166,5[146,3;193] vs 156[133,8;165,5],
p=0,04, respectively). The greater values of LV MD were noted in both groups of patients with MVT. The optimal cut-
off value of LV MD was 120 ms (area under the ROC curve 0.817, sensitivity-73,3%, specificity-80%) for patients with
LVEF<35%, and 90 ms (area under the ROC curve 0.761, sensitivity-72.7%, specificity-75%) for patients with LVEF
36-50%.

Conclusion. Speckle-tracking echocardiography parameters may serve as additional markers of increased risk of
MVT in patients with structural heart disease and impaired LVEF. Only LV MD is useful for risk stratification of MVT in
patients with either reduced or intermediate LVEF.

Key words: speckle-tracking echocardiography; mechanical dispersion; longitudinal strain; ventricular tachycar-
dia; ventricular fibrillation; sudden cardiac death
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IMapoxcusmainbHas xemyaouxoBas Taxukapaus (OKT)
n QUOPHIUIAIMS SKEeNYJJOYKOB, BO3HHKAMOLIME Ha (OHEe
CTPYKTYPHOTO MOPakeHHsI MUOKap/ia, CONPSKEHBI ¢ Kpaii-
He BBICOKMM PUCKOM BHe3amnHou cepaeunoii cmeptu (BCC)
U TOTOMY HEpEeIKO HMEHYIOTCA «3JI0Ka4eCTBCHHBIMI)
xenmynoukoBbiMu TaxuaputMusivu (3XKT) [1]. CoBpemen-
Hble criocoObl crpatndukanuu prcka BCC y marmeHToB
CO CTPYKTYpHBIM MOpaKeHHEM MHOKapia, ONMUPAOLINecs
MIPEMMYIIECTBEHHO Ha 3HaYeHus (pakuuu BeiOpoca (PB)
neBoro sxeiynouka (JIXK), He mo3BoJISIFOT TOYHO MTPOTHO3H-
poBatb BeposaTHOCTh Bo3HMKHOBeHUs1 3XKT [2]. Cnenctu-
€M HE BBICOKMX YyBCTBHTEJILHOCTU U CIEIU(UIHOCTH UC-
TIOJIE3yEMBIX KPUTEPHEB SIBIISIETCS TO, YTO OOJIEE ITOJTIOBUHBI
MAlMeHTOB C MMIUIAHTHPOBAHHBIMU C LIEJIBIO NEPBUYHON
npodunaktukn BCC  kapnuoBeprepamu-nepuOpriLIsnTo-

paMu He UMEIOT HU OJHOTO CcpadaThIBaHHs yCTPOWCTBA B
TEYEHHUE BCETO CPOKa €ro CIIyKObl, B TO BpeMs KaK, Harpo-
TuB, 6osbmHCTBO citydaeB 30KT u BCC peructpupyrorcs
y 71l ¢ He3HauuTelbHO cHibkeHHOH DB JIK - ot 36% 1o
50%. Bcé 310 Tpebyer mpomoimKeHue Moucka 0ojiee Tod-
HBIX MapkepoB noeimeHHoro pucka 3KT nu BCC. Ocobsrit
MHTEPEC B 9TOM OTHOLICHUM NPEJCTABISCT U3YUYCHHE I10-
Kazareseli criekn-TpekuHr axokapauorpapun (CT DxoKT),
CIIOCOOHOM OLICHNWBATh CErMEHTapHYIO Ae(OpMalnIo U re-
TEPOreHHOCTh COKpAIlEHHs MHOKap/a, MpeoOpa3oBbIBas
MOJTyYeHHbIE JIaHHBIC B YHCIICHHBIC 3HA4Y€HHMsl, Onarojaps
YyeMy CTaja BO3MOXKHOM OoJiee TOuHast 1 TOpOOHas OLICHKa
COKPaTHTEIbHOW CII0COOHOCTH MUOKap/a.

Lenbto nccneioBaHus SBUJIOCH U3y4EHHE BO3ZMOYKHO-
CTH MCIIOJIb30BaHMsI I1apaMeTPOB NI00ALHON M CEerMEeHTap-
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HoIt mpofonsHOi nedopmannu JDK, a Takke MexaHn4ecKon
qucnepcun (M1) JOK mist nporaosuposanus 3XKT y nanu-
€HTOB CO CTPYKTYpPHOW NaroJIOTWEH cepaua M pa3IudyHON
CTEMEHBIO CHI)KEHUsSI COKparuTesibHol (ynkimun JIK.

MATEPUAJ U METO/JbI
NCCIEJOBAHUA

HccnenoBanne OBUIO BBITOJHEHO B COOTBETCTBHHU
C OJTHUYECKUMH MOJOXKCHUSIMU XEIbCHHKCKOWH JeKia-
pauun ¥ HanuonaneHbelM — cTangaproMm  Poccuiickoi
Denepannn - «Hamnexamas kmuangeckas npakrtiuka Good
Clinical Practice» Ha 6a3e HarmoHaIsHOro MEIUIIMHCKOTO
HCCIIEI0BATENHCKOTO EHTPA KAPAUOJIIOTHH UM, aKaJIeMHKa
E.M.Yazoa B 2020-2023 rT. 11 OBII0 0OOPEHO JTOKATEHBIM
3THYECKUM KOMUTETOM. B nccienoBanne BKIIIOYAINCH T1a-
IIMEHTHI, MOINUCABIINE J0OPOBOIBHOE WH(POPMHPOBAH-
HOE COIVIaCHE M COOTBETCTBOBABIIHE KPUTEPHUSM BKIIIO-
yeHus: Bo3pacT ¢ 18 no 85 iser, HamuuMe CTPYKTYPHOTO
MOPaXEHHUsT MHOKap/la NIIEMHYECKOTO (TIOCTHH()APKTHBINA
KapAXOCKIIEPO3, HIIEeMHYEcKas KapAHOMHOMATHs), He-
UIIEMUYIECKOTO (AMIaTallMOHHAs KapAMOMHONATHS WIN
«THIEPTOHUYECKOE CEpIIe» B CTaJUM JECKOMIICHCAIINH)
100 CMEIIaHHOTO TeHE3a, CHIKEHHE COKpPaTHUTEIbHOU
¢ynkmmn JDK (3nauenns @B JDK menee 50% mo OxoKT'),
HaJIMYie NMIUIAaHTHPOBAHHOTO YCTPONCTBA (MMIUIAHTHPO-
BaHHBIN KapAnOBepTep-AepuOPMILIATOpP, YCTPOHCTBO ISt
CEep/IeYHON PECHUHXPOHHU3MUPYIOIEH Tepanuu ¢ (QyHKIuen
nepuOpmuIATOpa,  AIEKTPOKAPAMOCTUMYJIS-
TOP), MO3BOJISIBILIETO OLIEHUBATH HATMYHE JIO0
orcyrctBue 3)KT B TeueHne AByX U Ooree JeT.
B nccnenoBanue Taxke BKIIOYAIHCH MAIMEH-
ThI 0€3 MMIUIAHTUPOBAHHBIX YCTPOWCTB C Ha-
JMYMEM CHIOHTAHHBIX WIN/M HHAYLIMPOBaHHBIX
IpU  BHYTPUCEPICUHOM 3JIEKTPO(U3HOIOTH-
yeckoM ucciiegoanuu yctouussix 30KT npu
YCIIOBHUH MX COOTBETCTBHS OCTAJIbHBIM KPHTE-
pHSAM BKJIIOUYCHHS B HCCIIEJOBAHMUE.

Benmnunna ®B JDK ouenuBanace npu
BKJIIOYCHUM B HCCIICIOBAaHWE, HO HE paHee,
gem depe3 40 mHEH mocie ocTporo MH(papKTa
MHOKap/a ¥ 4epe3 3 Mecsila MOCie BBINOJ-
HEHHOH PEeBACKYIISIPHU3ALMN W/MIN Ha3HAUYCHUS
ONTHMAJIBHOH MEIMKAMEHTO3HOW Tepanun
XPOHUYECKOH CepAEYHON HEIOCTATOYHOCTH
(XCH) cormmacHO KJIMHUYECKIM PEKOMEH A1~
saMm [3]. 3a nanuuue 3XKT npunumanuce 3ape-
THCTPUPOBAHHBIE MPHU IEKTPOKApAHOTpadun
(OKI) wmmw/m mpu TpoBepKe HMILIAHTHPO-
BaHHBIX YCTPOWCTB MapOKCU3MBbl yCTONYMBON
(mmTenpHOCTBIO Oosiee 30 cexyHA, eciu He
notpedoBajocs Oojee paHHEe KyNHUpOBAHHE
ApPUTMUH) KEITYIOUYKOBOH TaxXHapUTMHU (MO-
HoMopoHoi KT, mommmopdnoit XT, Tpe-
MeTaHusd WIN QUOPHIUIAUN  IKEITYTOYKOB),
KOTOpBIE HMEIT MECTO BHE JICHCTBHS IIPEXOIsI-
KX / KOPPUTHPYEMBIX COCTOSHHM, TaKMX KaK
OCTpbI MH(APKT MHOKapna, MEKTPOINUTHbIC
HapyIIEeHWs, OCTpas HIIEMHs], THPEOTOKCHKO3,
ApPUTMOTEHHOE JEHCTBHE AHTHAPUTMHUYECKUX
npenaparoB u Apyrux. Kpurepuem orcyTcTBus
3T y manueHToB 0e3 WMILTAHTHPOBAHHBIX

ORIGINAL ARTICLES

YCTPOMCTB SIBISIIOCH HEBO3MOXKHOCTh MHJIYKIIUH JIIOOBIX
ycroiumnBbix 3KT mpu nmpoBeAeHHMH CTaHAAPTHOIO MPO-
TOKOJIa HHIOKApAHATBHON CTUMYJISIIIUU JKEITYA0UKOB MPHU
BHYTPHCEP/ICUHOM JIEKTPO(U3UOIOTHUECKOM UCCIIEA0Ba-
Huu. Onenka Hanmmuus 6o orcyrerBus 3XKT y nmaunen-
TOB C UMIUIAHTUPOBAHHBIMH YCTPOMCTBAMM IPOBOIMICS
OYHO MPU MOMOIIHU peryisipHOH (He MeHee 1 pa3a B 6 mecs-
LIEB) POBEPKH YCTPOMCTB, JIMOO 3204HO C MCIOJIb30BAHH-
€M CUCTEMBI YIaJIEHHOTO MOHUTOPUPOBAHUS YCTPOMICTB.

B uccnenoBanust He BKIIIOYAIHMCh MAllMEHTHI C Ha-
JIMYMEM OCTPOM COMAaTHUYECKOHM IATOJIOIMM, BKJIOYas I1a-
LIUEHTOB C HapylleHHeM (YHKIWHU IIUTOBHIHOM KeNe3bl
(rumepTHpeos), ¢ HapYIICHUEM 3JIEKTPOJIUTHOTO OajlaHca
(Tumno- uiaM runepkanueMusi), ¢ AeKOMIEHCalue XpoHu-
YeCKUX 3a00JICBaHUI, B TOM YHCIIE C OCTPOH JEKOMIICH-
canmeit XCH, ¢ coctosHusIMU, TPEOYIOIIMMH BBITIOJTHEHHUS
9KCTPEHHOTO / CPOUHOT'0 XHPYPrHYECKOTO BMEIIATEIbCTRA,
100 ¢ HAJTMYMEM reMOJMHAMUYECKH 3HAYMMOTO CTEHO3H-
pOBaHMsI KOPOHAPHBIX ApTEPUM 110 JAHHBIM IIPOBEIECHHOU
KOpOHapOoaHrHorpaduu U WHBIMH COCTOSHHSIMH, OTPaHH-
YMBAOIIHME Y4acTHe U JMHAMHUYECKOe HAOIIoIeHHE TTaln-
€HTOB B UCCIIEOBaHUH.

XapakTepuCcTHKA HCCJIeyeMbIX IallMeHTOB

KpurtepusM BKIIIOUEHUS B UCCIEJOBAHUE COOTBET-
ctBoBasin 113 manumenTtoB (105 myx, 8 keH), Bo3pacT
66 [59;73] net, u3 Hux y 89 (79%) manuenroB ObuIia
JIMarHOCTUPOBAHbl  MOCTUH(APKTHBIA  KapIuOoCKJe-

.| Bpems ot nukaiayGua Q/R
*T'1 no nuka gedbopmarpm

MA OT nHKa 3ybua O/R ao
“nuka pedopmaupn |

Puc. 1. Pacuem nokazameneii cneki-mpeKunz xoxapouozpaguu y
nayuenmog ¢ HanuUyUueM U OMCymcmeuem 3710KauecmeeHHoll Heery-
ooukoeoii maxukapouu (3KT): epema om nuka 3youa Q/R 0o nuka
oehopmanuu Karscoozo cezmenma neeozo raceayoouka (JI2K), ucnons-
3yroueeca 6 pacueme mexanudeckou oucnepcuu JIZK, y nayuenma

¢ nanuyuem (a) u omcymcmeuem (6) 32KT; pezynomam pacuema
2nobdanvnoit (GS) u cezunenmapnoii degpopmauuu JIZK y nayuenma
¢ nanuyuem (8) u omcymcmeuem (2) 3KT; uzoopasricenue «oviuvezo
211a3a» ompasicaem nPoooIbHYI0 0edopMayuIo Kaxrcoozo cezmenma
(301bl cOXpanHoil depopmayuu nPeocmasnensvl KPACHbIM YEEmoM,
HapyuieHHoll depopmayuu - po306bIM U CUHUMU YGemamiL).
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po3 / uwmemuyeckas kapauomuomnarus, a y 24 (21%)
MAIMEeHTOB - HEHWIIEMUYecKas KapJuOMHONATHsl, B TOM
4uclie, MUIaTallMOHHAs Kapauomuomarus y 19 (79%)
MAIMeHTOB W JIEKOMIIEHCHPOBAHHOE THIEPTOHHUYECKOE
cepaue -y 5 (21%) nanueHToB.

Ixokapaunorpadpus

Bcem marmeHTam BBINOJNHEHA CTaHAApTHAs TpaHC-
topakanbHast OXoKI' u CT DOxoKI' Ha ymbsTpa3ByKOBOii
cucreme Vivid E9 (General Electric) ¢ OKI'-cunxponu-
sanueit. Onpenenenne @B JDK npousBonunoch mo me-
Tony Cumrcona B pexxuMe Ourian. OlLeHKa TapaMeTpoB
m100aBHON MpomonbHON nedopmaruu JIK, a takxke cer-
MEHTapHOW IPOJONBLHON JedopMaluy ¥ MEXaHHYEeCKOW
nucnepeun muokapaa B 17 cermentax JOK mo nanueim CT
OxoKI' mpoBoauiics HA OCHOBaHWM aHAIM3a JIByMEPHBIX

35

N300paKeHNH 3 anmMKaJbHBIX MPOCKLUH - TBYXKaMEPHOM,
YeThIPEXKaMepHOH M TpexKkaMepHOH Ha pabodeill cTaHIN
C UCITIOJIb30BaHUEM ITporpaMMHOro obecriedenusi EchoPac
version 6.1 (GE Healthcare, CIIIA). OueHnka nponoiabpHON
JnedopManuy Mo3BOJIMIIA MOMYYHTh MH(POPMALUIO O Me-
XaHUKE COKpAILEHUsI CYyO0IHI0KAPIUAIbHBIX MPOJOJIBHBIX
BOJIOKOH Ka)KJIOTO CErMEHTa MHOKap/a OT OCHOBAaHHUS K
Bepxymke. Hawnyumas nedopmanusi COOTBETCTBOBAJIA
HaMOOJNBIIEMY OTPHLATEIIFHOMY 3HAYEHHUIO, YTO MPOMII-
JIIOCTPUPOBAHO Ha puc. 1. B oTHOIIEHNN JaHHOTO Mapame-
Tpa npuiiararelbHble «0ojee» U «MeHee» OyayT HCIIOJb-
30BaHbl B COOTBETCTBHM C aOCOJIOTHBIMHM BEJIHYHMHAMH.
I'moGanbHas mpojonbHas nedopMalus OUCHUBAIACH KaK
yCpeIHEHHOEe 3HAYCHUE NPOAOJIBHOH aedopMaivu Bcex
cermeHToB Muokapaa JDK. 3a M1 JDK npunsito ctanaapt-

Tabnuua 1.
Cpasnumensnas XapakmepucmuKka ucciedyemulx Zpynn nayuenmos 6 zagucumocmu om @B JDK
OB JIK <35% @B JIK 36-50%
ITanmeHTn! ITanmeHTn! TTanmeHnTs! TTamueHTEI
¢ KT (n=30) | 6e3 KT (0=30)| P | ¢ KT (n=33) | 6e3 KT (n=20)| P
Bospacr, et 66,0 [61;71] 64 [58;67] 0,35 65 [59;73] 73 [68;85] 0,003
Myskunssl, n (%) 30 (100) 28 (93) 0,49 31(93) 16 (80) 0,18
HKMII, n (%) 25 (84) 20 (66) 0,24 29 (87) 15 (75) 0,27
IMUKC I1C JIK, n (%) 14 (56) 10 (50) 0,76 14 (48) 6 (40) 0,75
[MUKC HC JIK, n (%) 18 (72) 11 (55) 0,34 17 (58) 8(53) 0,76
I[MNKC BC JIK, n (%) 14 (56) 10 (50) 0,76 13 (44) 8(53) 0,75
Amnespmsma JIK, n (%) 11 (44) 7(35) 0,76 7 (24) 2(13) 0,7
JKMII, n (%) / 4(13) 9 (30) 0,29 2 (6) 4 (20) 0,18
JAI'C, n (%) 1(3) 1(3) 0,98 2 (6) 1(5) 1
OK XCH no NYHA 2[2;3] 2[2;3] 0,4 2[1;3] 2[153] 0,3
IMTapoxcusmanshast ®II, n (%) 10 (33) 9 (30) 1 15 (45) 6 (30) 0,39
[ocrostanas @I1, n (%) 7 (23) 6 (20) 1 309 5(25) 0,13
NT-proBNP, ur/mn 1234[660;2499] | 1279[591;2748] | 0,9 [ 481[201;913] | 947[638;1206] | 0,03
THIX, m 370[280;400] 382[296;407] | 0,53 | 415[382;500] | 382[300;521] | 0,37
JmutensHocts QRS, Mc 144[123;160] 132[119;152] 0,2 | 120[105;135] | 128[113;152] | 0,33
Jumrensnocts QTc, Mc 457[438;506] 446[427;476] | 0,54 | 431[403;468] | 440[424;459,5] | 0,52
CaxapHblii quader 2 Tuma 6 (20) 3(10) 0,47 309 6 (30) 0,07
Bera-0mnokaropsr, n (%) 24 (80) 27 (90) 0,47 25 (76) 18 (90) 0,29
UATI® unu capransl, n (%) 28 (93) 30 (100) 0,49 31(93) 19 (95) 1
Bancapran/caxyourpun, n (%) 27 (90) 29 (97) 0,61 31(93) 19 (95) 1
AMKEP, n (%) 28 (93,3) 27 (90) 0,67 30 (91) 15 (75) 0,13
«[TerneBoit» nquypetuk, n (%) 20 (67) 20 (67) 1 13 (39) 9 (45) 0,77
Wurudurop SGLT2, n (%) 22 (73) 24 (80) 0,76 29 (88) 15 (75) 0,27
Coranon, n (%) - - 4(12) 1(5) 0,63
Awmmonapos, n (%) 16 (53) 12 (40) 0,43 17 (52) 3(15) 0,01

[Tpumeuanust: 3neck u nanee OB - ppaxims BeidOpoca; JIK - nebiid xemynouex; 3)KT - 3nmokauecTBeHHbBIE XKEITyT0YKOBBIE Ta-
xuapurmun; MKMII - nmemuyeckas kapauomuonarust; [IMKC - noctundapkrhsiii kapauockiepos; [1C, HC u BC - nepen-
HSI51, HIOKHSIS1 M1 O0KOBasi CTEeHKH, cooTBeTcTBeHHO; JIKMII - nunarannonnas kapauomuonarus; J{I'C - nekomreHcupoBaHHOE
runepronnyeckoe cepaue; K - ¢pynxunonansuslil kinace; XCH - xpoHudeckast cepaedHast HerocTatoyHocTh; NYHA -
New York Heart Association; ®I1 - ¢pubprmsiius npencepuuii; NT-proBNP - N-koH1eBo# npe/iecTBeHHUK MO3T0BOTO
Harpuitypernueckoro nentuia; THIX - tect mectumunyTHOM X016061; MATI® - *HrHOUTOPBI aHTMOTEH3MH-TIPEBPAILAI0-
mero gepmenra; AMKP - aHTaroHucTsl MUHEPaIOKOPTUKOUIHBIX perentopoB; SGLT2 - HaTpuii-IIIIOKO3HOTO KOTpaHC-
rnopTepa 2 TUIA; JaHHbIE IPECTABICHBI KAK MEAMaHa U KBapTUIIH.
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HOE OTKJIOHEHHE OT nuka 3yona Q/R na DKI' 1o muka mpo-
JOJIBHOM nedopmariuu B Kax oM u3 17 cermentos JIK.

KiuHnko-uHCTpyMeHTaIbHOE 00CJ/Ie/I0BaHHe

Y Bcex NalMEeHTOB OMNPEASNSUINCH UIMTEIBHOCTh
xomiuiekca QRS u unTepBasna QT Ha ocHOoBaHMu 12-ka-
HanbHOM OKI' ¢ pacueToM KOppUTrHPOBAaHHOTO MHTEPBAJa
QT o popmyne bazerra rmpu yacToTe cepAeYHbIX COKpa-
mienuii (UCC) ot 60 1o 80 yn/muH wiu o hopmyie Opeii-
MuHrema npu uHbix 3HaueHusx ¢ YCC. Tect 6-MUHYTHOI
X0/1b0BI OBLT MPOBEJICH MAIUEHTaM JUIsl OLCHKH (DYHKIHO-
HanpHoro kmacca XCH mo knaccudukamuu Hpio-Hopk-
ckoit accommanuu cepaua (NYHA). Konnenrpauus
N-TepMUHAIBHOTO IPOTIENITH 1A HATPUIYPETHYECKOTO TOP-
MoHa (NT-proBNP) onpenensiiack B CBIBOPOTKE KPOBH Ha
ABTOMATHUYECKOM JJIEKTPOXEMHJIIOMUHELICHTHOM aHaJIn3a-
tope Cobas e 411 Roche HITACHI (SInonust) ¢ Habopom
proBNP II (Cobas Roche Diagnostics, ['epmanus).

CrarucTuyeckuii aHaJm3

Pacyer npou3BoAMIICS ¢ UCIIOIB30BAHUEM TIPOTPaMM
Statistica 12.0 (StatSoft) u SPSS 26.0 (Norman Nie, Hadlai
Hull & Dale Bent, IBM). HemnpepbiBHbIe nccienyembie
MpU3HAKK 00O3HAYaIM KaK MEAWaHbl M MHTEPKBAPTHIIb-
HBII pa3Max - Menuana (25-75 nepueHTHIn), TMCKPETHbIS
MIPU3HAKK - B KauecCTBE JI0JIeH, 0003HaYaeMbIX MPOIEHTa-
Mmu. KonnyecTBo ciiydaeB B rpyrnmnax 0003Ha4ain KaK «m.
Jnst omHO(aKTOPHOTO aHaNIN3a MPU3HAKOB MCIOJIB30BAIH
Henapamerpuueckue metoasl: U-tect MaHHa-YUTHH JUIs
CpaBHEHUSI HENPEPBIBHBIX BEJIMYUH U TOYHBIH JBYCTOPOH-
Hui Tect dumiepa I CPAaBHEHUS AUCKPETHBIX BEJUYUH.
Jnist conocTaBieHus TMarHoCTHYECKOl IIEHHOCTH TOKa3a-
TeNel, MPOAEMOHCTPHPOBABIINX CTATHCTHYECKH 3HAUM-
MBIE pa3ninuus Mexay rpynnamu (3Hadenue p<0,05), npu-
Mensuin ROC-ananmus (Receiver Operating Characteristic)
C TIOMOUIBIO TIOCTPOCHHS XapaKTEPHUCTHYECKHX KPHBBIX
3aBUCHMOCTH YYBCTBHUTEIBHOCTH U CIEIU(UYHOCTH HC-
CJIelyeMbIX TIPU3HAKOB.

HOJYYEHHBIE PE3YJIbTATbBI

Ha ocHoBaHuM TeKylIIMX KIMHUYECKUH PEKOMEH-
Al 10 WMIUIAHTAIUK YCTPOKCTB ¢ (yHKuuei nedu-
opmmatopa mo mpodmiraktuke BCC y mammeHToB cO
CTPYKTYypHOU TaToJoruei cepama [2] Bce manueHTs ObutH
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pasJienieHbl Ha 2 TPYIIbl HAOMIOACHHS: MAIIMEHTHI CO 3Ha-
yenusimu OB JIK <35% (n=60) 1 GosbHBIE CO 3HAYCHUSI-
Mu ®B JIK >35% (n=53). I1o pe3ynbraTam HaOIONCHUS,
MOJIOBMHA OONBHBIX TpymIisl manuenToB ¢ @B JIK <35%
nmenn 3XKT (n=30), a ocranbubie 30 MaUeHToB HE UMENN
HU eauHoro smu3oaa 3XKT 1o gaHHBIM TPOBEPKH Mapame-
TpoB pabotsl ycrpoiictB. Y 33 (62%) manueHToB, UMEB-
HIMX CTPYKTYPHYIO MATOJIOTHIO cepAta co cHkenrnem OB
JDK ot 36 1o 50%, ObLTH 3aperuCcTPUPOBaHbl YCTOWYHBBIC
napokcu3Mbl 3KT, Torna kak y 20 nauueHToB (38%) 3XKT
orcyrcTBoBaja. OCHOBHBIC KIIMHUYECKUE XapaKTEPUCTHKN
UCCIIEyeMBIX TPYII MTPEACTaBICHbI B Ta0M. 1.

I'pynna nanuentos ¢ @B JI’K MeHnee ujm paBHoii

35%

B uccrnenyemoii rpymre y 45 (75%) nanueHToB CHU-
sxkerne OB JIXK Obuto pe3ynbTaTroM MEpEeHSCEHHOTO HH-
(apkTa MHOKap/a, qUiaTaluoHHas KapAHOMHONATHs KaK
npuunHa Obuta BeisiBIeHa Y 13 (21,7%) manueHTos, B TO
BpeMsI KaK JIEKOMIICHCUPOBAHHOE TUIIEPTOHHUYECKOE Cep/l-
e Ob1I0 BhIsIBIEHO y 4 marmeHToB (3,3%). Kak BumHO n3
Tabn. 1 obe moarpynmsl ObIIM CONOCTABUMBI 110 CTETICHU
BeipaxkenHocTH XCH (I-1II pyHkumonansHoro Kiacca mo
NYHA), kak 1o JaHHBIM TecTa 6-MHHYTHOH XOIBObI, TakK
u no ypoBHio Oumomapkepa NT-proBNP. IIposencHHBIi
OHO(AKTOPHBIA aHaNM3 JIMTENLHOCTH KomIuiekca QRS
n unTepBana QTc TakKe He MoKa3aja CTaTUCTUYECKH JI0-
ctoBepHoro paznuuus. [llupoko npumensemsie OxoKI no-
kazarenu, Takue kak @B JIDK, koHeyHO-IuacTonnyecKui
00BbeM, KOHEUHO-CHUCTOJIMYECKHI 00beM, JaBJICHHE B Jie-
TOYHOM apTepHH, MMOKa3aTeIu AUACTOIMYESCKON JTUCPYHK-
n Muokapya JIXK Obuin conocTaBuMbl B 00eHX Tpymax,
YTO MPEJICTABICHO B Ta0M. 2.

[Tpu onenke napamerpos CT DxoKI takxke He ObLIO
MOJIyYeHO CTATHCTHYECKH 3HAYMMOM Pa3HUIbI TTOKa3are-
71 T100aIbHOW TPOMoibHOI cokpaTumocTu JIK (Tabdm.
3). OnHako, pu OTHO(PAKTOPHOM aHAJIN3E CETMECHTAPHOM
NIPOJOJILHOM JeopMani ObUIO BBISBICHO, YTO y TaIH-
enroB ¢ 3)KT crarMCTHUECKH HWKE 3HAUCHHMS IPOIOIb-
HOW nedopManyy CpefHero CerMeHTa HW)KHEH CTeHKH
JOK (-3[-6;2] u -6[-9;-1,5], coorBercTBeHHO, p=0,04),
0a3a’JbHOTO CErMeHTa IepeAHe-TePeropoHON CTEHKU
JIK (-3[-6;2] u -6,5[-9,8;-3,3], coorBercTBeHHO, p=0,03)

Tabnuua 2.
/Jlannvle mpancmopaxkansHoll IXoKapouozpagduu 6 zpynnax nayuenmos 6 3agucumocmu om @B JIK
OB JDK <35% OB JIXK 36-50%
TTamuenTs! ¢ [TammenTs! 6e3 P ITaumenTs! ¢ [TammenTs! 6e3 P
3XKT (n=30) 3XKT (n=30) 3XKT (n=33) 3XKT (n=20)
@B JIXK, % 29,5[27;32,8] 27[25;32,3] 0,35 40[38;44] 43[37,8;45,3] 0,58
KJ0 JIX, mn 251,0[210;298,8] | 237,5[192,8;283] [ 0,45 | 166,5[146,3;193] | 156[133,8;165,5] | 0,04
KCO JDK, ma 191,0[158,3;240] | 172,0[140;205] | 0,59 100[80;110,8] 84[64,5;102] 0,06
CIUIA, MM pT.CT. 44,5[30;55] 40[29;48] 0,2 32[25;39,5] 30,5[30;39,5] 0,57
E 70[54,5;80,5] 68[46,5;89,25] 0,8 60[43,5;69] 64,5[45,3;83,3] | 0,38
a 64,5[60;81,3] 53[33;76,5] 0,19 73[56;80,5] 48[39;81] 0,18
E/a 0,9[0,6;1,2] 1[0,6;2,5] 0,34 0,8[0,6;1,1] 1,3[0,6; 2,1] 0,18
E/e’ 11,7[8,1;19,4] 13[9;16,3] 0,72 8[6,6;11,3] 716;8,5] 0,93

[pumeuanus: 3neck u nasiee KJ1O - koneuno-auactonmudeckuit 00bem; KCO - koHeuHo-cucronuueckuit oovem; CIJIA -
CHUCTOJIMYCCKOE JIaBJICHUE B JICTOYHOI aprepuu, @B - dpaxiust BeIOpoca.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

1 0a3abHOTO CETMCHTA 3a{HE-TICPErOPOTHOUYHON CTCHKH
(-6[-8;-3] u -8[-11;-5,3], coorBercTBeHHO, p=0,01). Kpome
TOro, OBUTO MPOAHAIU3UPOBAHO CPEIHEE 3HAYCHHE IPO-
JOJIBHOM nedopManuu 0a3aabHOr0 OTEIa MEXIKETYI04-
xoBoii eperopoaku (MXKIT) JIK, Haubosbiiue 3HauCHUS
MPOMIOJILHOM JedopMariy ObUTA XapaKTEePHBI ISl TPYIIIThI
narentoB ¢ 3XKT (-5[-6,5;-0,5] u -6,8[-11;-4,4], cooTBeT-
ctBeHHO, p=0,01). CTarucTuUyecKku 3HAYUMBIX DPAIUUUN
NP aHAJIM3E CPEIHEro 3HAYCHUS MPOMOJIBHOMN aedopma-
Uy Kaxaoi u3 creHok JK momydeHo He ObLIO.
HauOomnpIryro JHarHOCTHYCCKYHO IICHHOCTh U3 BCEX
M3yUYCHHBIX HAMU mpemnoiaracMbix Mapkepos 3XKT moka-
3ano 3HaueHue M/ JDK npu cpaBHeHUM ManueHTOB ¢ Ha-
nmuaueM u orcyTetBuem 3XKT (143,1 [116,5;182,6;] u 90,2
[77,6;118,2], cootBeTcTBeHHO, p<0,001). Ha ocHoBaHuu
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yero Obw1 nposesieH ROC-aHanus, 1o JAaHHBIM KOTOPOTO
mwiomaab noa ROC-kpuBoit cocraBuia 0,817, yto npen-
CTaBJIEHO B Tabi. 4, puc. 2. 3a ONTUMAIBHYIO OTPE3HYIO
touky M/ JIK, xak BbIcOko BeposiTHOro mapkepa 3KT y
naruenToB ¢ @B JDK <35%, Ha 0CHOBaHHM MOTyYEHHOTO
aHaJIM3a yCTaHOBJICHO 3Ha4deHue paBHoe Oonee 120 mc ¢
qyBCTBUTEIBHOCTHIO - 73,3% W cnennpuaHocTbIo - 80%.
Takum ob6pazom, M/J[ JDK, kak mapamerp OIIEHKH
HEOJHOPOJHOCTH BO BPEMEHHU COKpAILEHUs pPa3IMYHBIX
cermenToB Muokapaa JDK, mpexacrapisiercss MHOTooOe-
HIAFONUM MapkepoM Juist crparudukaimu pucka BCC, a
OLICHKa CerMEHTapHOHN NPOIOIBHON Nedopmalium, B 4acT-
HoctH 6azanbHbix otaenoB MOKIT JIK u cpeanero cermen-
Ta HWKHeW creHku JDK, MoXeT OBITH JONMOJHUTEIBHBIM
KkputepueM B onieHke pucka BCC y manueHToB co CHI)KEH-

Tabnuua 3.
Jlannvle cnekn-mpeKunez Ixoxkapouozpaguu 6 zpynnax nayuenmos 6 zasucumocmu om @B JIK
OB JIK <35% ®B JIX 36-50%
IManuments! ¢ 3)KT | Ilamuedts! 6e3 ITammentsr ¢ 3KT ITanents! Oe3
(n=30) KT (n=30) P (n=33) KT (n=20) P
GLS, % -5,7[-6,9;-3,6] -6,5[-8,3;-4,8] 0,28 -8,5[-10,9;-7,2] -8,5[-10,8;-6,2] 0,54
M JIK, mc 143,1[116,5;182,6] | 90,2[77,6;118,2] | <0,001 | 101,2[87,1;124,3] | 79,8[70,7;90,3] | 0,002
CermeHTapHas mpoaobHas nedopmanus 6azanbHbIX cerMmeHToB JIK
TIIIC JIXK, % -3[-6;2] -6,5[-9,8;-3,3] 0,03 -8[-12;-5] -7[-10,3;-4,5] 0,62
3I1C JIK, % -6[-8;-3] -8[-11;-5.3] 0,01 -11[-14;-8] -10[-12;-7,8] 0,29
MOKIT*, % -5[-6,5;-0,5] -6,8[-11;-4,4] 0,01 -9,5[-10,5;-7] -9[-10,6;-6,4] 0,58
HC JI)X, % -7[-9;-2] -7[-11,6;-4] 0,27 -11[-16;-7] -10[-12;-7,8] 0,48
3C JIXK, % -9[-12;-6] -8[-9,8;-6] 0,65 -12[-15;-7] -11[-14;-9,8] 0,93
BC JIK, % -7[-10;3] -8[-10,8;2] 0,61 -9[-11;-5] -10,5[-13;-6,75] | 0,36
TIC JIXK, % -7[-11;-5] -7[-9,8;-5] 0,98 -8[-12;-6] -10[-11;-8,5] 0,4
CermenTapHas npogosibHas nedopmanus cpenaux cermeaToB JOK
[IIC JIXK, % -5[-10;-2] -8[-9;-2] 0,85 -10[-13;-4] -7[-10,5-4] 0,46
3I1C JIXK, % -4[-8;2] -7[-8,8;-4] 0,17 -11[-13;-8] -9[-12,5;-5,8] 0,26
HC JI)X, % -3[-6;2] -6[-9;-1,5] 0,04 -10[-12;-6] -10[-13;-6,8] 0,69
3C JIK, % -5[-10;-3] -8[-10;-3,3] 0,46 -9[-13;-6] -9[-12;-6] 0,99
BC JIK, % -5[-10;-3] -8[-10;-2,3] 0,71 -9[-13;-6] -8[-11,3;-5,8] 0,5
I1C JIXK, % -7[-9;-4] -7[-9;-3] 0,51 -10[-13;-8] -11[-13;-8,5] 0,93
CermeHTapHas MpooibHas TedopMarius anukaabHbIX cermMmeHToB JIDK
MIXKII, % -5[-11;2] -5,5[-11;1,8] 0,72 -9[-14;-5] -9[-12,5;-6,8] 0,67
HC JI)X, % -5[-12;5] -4,5[-11,8;2,5] 0,71 -9[-16;-6] -8,5[-14,3;-4,8] 0,7
BC JIX, % -7[-1052] -6[-8,8;-4] 0,92 -10[-13;-6] -8,5[-12,3;-4] 0,29
I1C JIXK, % -6[-10;3] -4[-8;1,8] 0,61 -9[-13;-5] -8,5[-11;-5,5] 0,67
Bepxymxka JIX, % -3[-10;2] -5[-10;-0,3 0,63 -8[-12;-1] -7,5[-11,3;-3,8] 0,91
CymMmMmapHas pernoHajgbHas mpoaoibpHas aedopmarms JDK
MIKTI, % -4,3[-6,8;-1,3] -7,11-8,4;-2,8] 0,08 -9,3[-12,3;-6,3] -8,1[-11;-5,3] 0,38
HC u 3C JIXK, % -4,8[-7,8;-3] -6,4[-8,9;-4,6] 0,12 -10,3[-12,3;-7,5] -9,5[-11,7;-8,2] 0,99
BC JIK, % -6,0[-10,5;-0,5] -7,8[-10;-0,4] 0,89 -9[-12,5;-6,5] -10[-11,6;-7,6] 0,88
TIC JIXK, % -7[-8;-3,5] -7,5[-8,5;-3,5] 0.84 -9,5[-12,5;-7] -10[-11,5;-6,9] 0,99
Bepxymxka**, % -1,8[-8,6; 1,6] -4,8[-9,5;-1] 0,6 -10,2[-13,4;-4,2] -7,3[-11,8;-5,6] 0,63

[Ipumeuanue: 3neck u ganee GLS - mobansHast nmpoponeHas nedopmanust; M1 - mexanndeckas qucrepeust; [TI1C u 3I1C -
nepenHe- u 3aaHeneperopogounas crenku; MXKII - mexokenynoukoBas neperoponka; 3C - 3a1Hsist CTeHKa; * - cpenHee
3HAYEHUEC JIBYX CEIMCHTOB; ** - CyMMapHO I10 MATH CETMCHTaM.
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Hoit @B JDK. Ha puc. 1 mporeMOHCTpupOBaHbI MAIUEHTEI
2 MOArpYII CPaBHEHUS, UMEIOLINE 3HAUUMBIC PazIHUMs
napameTpoB CT DxoKI, onrcannble BhILIE.

I'pynna nanuentoB ¢ ®B JIK Gosee 35%

Cpenu BCeX MAIMEHTOB OBUIO BBISABICHO, 4TO 44
(83%) marmeHTa cTpajaiyd UIIEMUYCCKONW KapIuHOMHOIa-
tue, 9 (17%) nmannmeHToB MMENH HEUIIEMUYECKYI0 Kap-
JUOMHOMIATHIO, U3 HUX 6 (60,7%) MalMeHTOB CTpaaaju
JUIIATallMOHHOM Kapauomuonarueit, 3 (33,3%) - mexowm-
NICHCUPOBAHHBIM TUIIEPTOHUUYECKUM cepaueM. B wuccre-
JyeMO# TpynIe ManueHThl OTINYaINCh MO BO3PACTY H
Obutn cTapme B rpynmne nanuentoB 6e3 3XKT. O6pamran
Ha ce0st BHUMaHKe Oosiee BbICOKUH ypoBeHb NT-pro-BNP,
YTO MOIJIO OBITH CBSI3aHO C HEPAaBHOMEPHBIM BO3PACTHBIM
pacnpenenenuem (tabn. 1). Bee mamuentsr umenu XCH
[-1IT pynxumonansHoro kiacca nmo NYHA u Obutn cormo-
CTaBUMBI MO TECTY 6-MHUHYTOI XO/BOBI B 00EHX MOATPYII-
nax. [Ipu onenke nanupix IxoKI™ ObUTO ycTaHOBIICHO, UTO
nanuentsl ¢ 3)XKT umenu Oospliee 3HauCHHE KOHEYHO-
JIMACTOJIMUECKOro 00beMa, B OTIMYHME OT MAaIMEeHTOB 0e3
3KT (166,5 [146,3;193] u 156 [133,8;165,5], coorer-
ctBeHHo, p=0,04). IIpu »TOM cTaTUCTUYECKH 3HAYUMOUN
pa3HUIBI B KOHEYHOM CHCTOJIMYECKOM OOBEME BBISBICHO
He Obuto. 3Hauenne OB JK takxke ObLIO paBHO3HAYHO B
00enx ucciIeayeMbIX noarpymnmnax (raom. 2).

IIpu ananuze nmapamerpoB CT DxoKI, Takux kax
rnobanbHas nponoibHas Aedopmanust JIK n cermen-
TapHas MpoAoJIbHAA Aedopmanus Kaxmoro u3 17 cer-
MeHToB JIK craTncTHyeckn 3HaYMMBbIE PA3IUYUs MEXK-
Jly TpyInnaMu BbIBIEHBI He Oblu (Tabn. 3). OxHako, y
HCCIIEAyeMbIX MalMeHTOB, TaKXKe KaK M y MalHUeHTOB C
®B JIK <35%, mo maHHbIM OAHO(AKTOPHOTO aHan3a
BBIABJIEHO, uTO 3HaueHue MJI JIDK moctoBepHO BhIlIE B
noxarpynne namueHtoB ¢ 3)KT mpu cpaBHeHMM C maiu-
entamu 6e3 3KT (101,2 [87,1;124,3] u 79,8 [70,7;90,3],
coorBeTcTBeHHO, p=0,002). Ilo pesynbratam ROC-
aHaJiM3a JIUarHOCTUYECKOM 3HAYMMOCTBIO B OTHOMNIE-
nuu pazsutus 3XKT obmagana Benmunna MJI JIXK mpe-
Beimaromas 90 mc (miomane mon ROC-kpusoit 0,761,
YYBCTBUTEIBHOCTH - 72,7%, cienuduunocts - 75%), 4T0
MpeaCcTaBiIeHo B Tabu. 4, puc. 2.

Takum o6pazom, MJ] JIK
sBIsieTCsT  Hawbojee JMarHo-
CTHYECKH LIEHHBIM ITPU3HAKOM,
KOTOPBIH MOXET CII0COOCTBO-
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TOJIOTHEH cepila HeoOXoArMa WMILIaHTAlusl YCTPOHCTB
¢ QyHkuei aepudbpuLIATOpa, a KOMY IS 3TOrO OymeT
JIOCTaTOYHO HAa3HAYCHUSI ONITHMAIILHON MEeTMKaMEHTO3HON
Tepanuu, BKIIoYash Oera-agpeHoOiokaTopsl. BosHHKHO-
Benue 3T, kak Hanbosee pacrnpoCTpaHEHHOM MPUYMHBI
BCC, siBnsieTcst OTpaskeHHEM CII0KHOTO MHOTO(AKTOPHO-
ro Tpolecca, KOTOPbIii MOXKET U3MEHSTHCS BO BPEMEHH.
Xots onenka 3HaueHuss @B JDK mo-mpexHeMy sBiseTcs
BO)XHOW JleTepMHUHAHTON B crparndukanuu pucka BCC,
JUIsL ONpENeNeHus] BEepOATHOCTU BO3HUKHOBeHHS 30KT
TpeOyeTcsi HHTErpUpOBaTh B KIIMHUYECKYIO TPAKTUKY JI0-
TIOJTHUTENbHBIE METO/IBI 00CIIEI0BAHUS, KOTOPHIE IIO3BOJIST
0oJiee TOYHO OMPENIENSATh, KAK CUCTOIMYECKYIO, TaK U JIH-
acronnyeckyto ¢yHkimoo muokapaa JDK, mo Bo3moxHO-
cTH, 0€3 MCIOJIb30BaHHsI MHBA3HBHBIX M JIOPOTOCTOSIIINX
MeToioB obcienoBanus. [1o pesynbraram Hameid paboTh
JIPYTUMH KOMITOHEHTaMH MOJIENN CTpaTn(UKaE pUCKa
3T moryt crars napamerpsl M/I JODK u cermenTtapHoii
nponosbHOl nedopmannu JIXK, moigydeHHbIe O TaHHBIM
CT 2xoKT. C oanoii croponsl, metonuka CT OxoKI" no-
3BosisieT 3((EeKTUBHEE M TOYHEE, YEM CTaHJapTHas OLCH-
ka ®B JIK, momyuare wHpOpMarmo 00 0COOCHHOCTSX
cucronnueckoit muchynkuun JDK. A ¢ npyroii, B otianune
OT MarHWTHO-PE30HAHCHOM ToMOrpaduu, TaHHasT METO/IH-
Ka OoJee OroyKEeTHasl, JOCTyNHA B OOJBIIEM KOJIUYECTBE
MEJMIMHCKUX YUPEXKICHUI U MOXKET HIMPOKO MPUMEHSITh-
Csl y MAlMEHTOB C HAJIWYHEM MarHUTHO-YyBCTBHTEIIBHBIX
UMITJIaHTHPOBAHHBIX IPHUOOPOB.

IodanbHast M cerMeHTapHAsI IPOAOJIBHAS

aepopmanus JIXK

Kax wussectno, OonbmmacTBO 30KT BO3HMKAET U3
obnactell CTPYKTYpHOU U DJEKTPUUECKOM HEOTHOPOTHO-
CTH MHOKapjia BHYTPH H/WIH BOKpPYT pyoua [4]. 310 00b-
sICHsIET OOJIBIIIOE KOJMYECTBO MCCIICOBAHUI JUIsl OLEHKU
pucka 3XKT mocpenctBoM aHaiu3a KOJIMUYECTBEHHBIX H
KaueCTBEHHBIX XapaKTEPUCTHK pPyOIIOBOrO TMOpPAXKEHHMs
MHOKap/ia >KEIyIOYKOB C HCIIOJIb30BAaHUEM MAarHUTHO-
pe30HaHCHOI ToMOrpaduu cep/ia ¢ KOHTPACTHPOBAHUEM
[5-6]. Bonee xocBeHHast olleHKa BBIPAXKEHHOCTH PyOI1I0BO-
ro nopaxenus muokapnaa JIK mocturaercss mocpeacTBoM

Tabnuua 4.

Jluacnocmuueckas snauumocmo nokazamenei IXokapouozpaghuu u cnexi-
mpeKunz Ixokapouozpaguu ¢ omuouwtenuu nanuuus 3KTy o6cnedosannvix
nayuenmos no oanuvim ROC-ananusza

BaTh 0OOJice TOYHOM cTparudu-
BCC [Tnowmwans nox UyBcTBU- Cneuu-
KaLn prcka y HaHHfHTOB ROC-kpuBoit TEJNBHOCTh | (PMYHOCTH
¢ XCH kak co CHW)KCHHOM, TaK "
u ¢ npomexytouHoit ®B JIK [Taunentet ¢ OB JDK <35%
BCJICJICTBUEC CprKTypHOﬁ aTo- MI[ JDK >120 mc 0,817 (95%ﬂH10,705-0,928) 73,3% 80%
Jloruu cepana. I11 BC 3IIC JIXK < (-)8% | 0,693 (95%/111:0,558-0,827) 72,4% 66,7%
OBCYXJIEHUE I BC MXKII < (-)6% 0,69 (95%/11:0,556-0,824) 62,1% 66,7%
IMOJIYYEHHBIX T BC TITIC JDK< (-)4,5% | 0,666 (95%/111:0,524-0,808) 65,5% 66,7%
PE3YJIBPTATOB T1J1 CC HC JIK <(-)5,5% | 0,654 (95%J111:0,513-0,795) | 69% 63,3%
OpnuM w3 OCHOBHBIX Ha- | [Tanments ¢ @B JIK 36-50%
TIpABIICHIH  HCCACAOBAHUH  TIO ) NpJT K >90 mc 0,761 (95%J111:0,626-0,897) | 72,7% 75%
YAYHIEHHIO  CTPATHOMIALIN (= S o 0,669 (95%]111:0,519-0.82) | 63% 75%
pucka BCC sBusercs mouUCK = 2 ian bt 2 ° °

crocoba OmpeneNnTh, KOMy M3
MIAIIMEHTOB CO CTPYKTYpHOI ma-

[Tpumeuanue: /I - noBepurenbublii uaTepBad, [1/1 - npoponsuas nedopmanus; bC n
CC - 6a3anbHBIN M CPEIHUI CETMEHTBHI.
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ouenku obmei OB JDK. B omnune or 3TUX NPU3HAKOB,
METO/] OLIEHKH TJI00aIbHOM M CErMEHTAPHOM IPOIOIBHON
nedpopmaruu JOK o nanasiv CT Dx0KT, ciocoden oOHa-
PYXHBaTh CyOKIMHUYECKYIO KETY0UKOBYIO UCHYHKIHIO
u pyOIOBOE MOpaKEHHE 3a MpeAeIaMi 00bEMHBIX H3Me-
penuii. braromapst KolIM4ecTBEHHON OLIEHKE aMILTUTYAbI
W BpEMEHHM pernoHanbHOW nedopmannu, meroamka CT
Ox0oKI" mo3BosnsieT Goee TOHKO 0XapaKTepU30BaTh COKpa-
TUMOCTb CyOdHI0KapIHaIbHBIX CIOEB pa3HbIX CErMEHTOB
JIK, uto 0cobeHHO BayKHO IIPU HanboJIee YacTo BCTpeyaro-
eMcsl MOpakeHUM MUOKap/a UIIEMHUYECKOW THOJIIOTHU.
Bcé ato nenaer napamerpsl CT DxoKI MHOTOOGCIIAIOIIN-
Mu Mapkepamu prucka BCC.

B uccnenosanuu T.Biering-Soren ¢ coasrt. (2017) [7]
Obl1a M3y4eHa MPOrHOCTHYECKasi 3HAYMMOCTh apaMeTPOB
npoaosibHOM nedopmarun 4 crenok JOK: mepenneii, nepe-
TOPOJIOYHOM, HUKHEH 1 O0KOBOM. BBIJIO yCTaHOBJICHO, UTO
3HauUeHHeE MMPOI0IBbHOM Aedopmanun HKkHEN cteHkn JDK,
a UMEHHO 3HaueHue -7%, MpeapacrnoyiaraeT K pa3BUTUIO
3KT y nanueHToB ¢ NOCTUH(GAPKTHBIM KapIHOCKICPO30M
u cumkennoit @B JDK. B nameMm mcciaenoBaHuy JaHHBIN
aHaJIN3 MPOBOAMICS MO KaxjaoMmy u3 17 cermentoB JIK,
a Tak)Ke MO rpynnaM CeTMEHTOB, COOTBETCTBYIOIIUX Pa3-
mmuHbM cektopam JDK. Bersenennsiit T.Biering-Soren ¢
COaBT. MOKa3aTelb, COOTBETCTBYIOUIMI B Hamied padore
COBOKYIHOCTH CETMEHTOB HIDKHEW U 3aHen cTreHok JIK,
HE JIOCTUT KPUTEPUs CTAaTUCTUYECKON 3HAUMMOCTU IpH
CPaBHEHHHU TPYHIL. DTO MOIIO OBITH OTYACTHU OOYCIIOB-
JICHO Pa3HbIMU 00bEMaMM BHIOOPKM MAlMEHTOB M OTIIH-
YHUSMHU B UCIIOJIB3yEMOM IPOrpaMMHOM obecrieueHnH. B
TO K€ BpeMs, B HAIllEeM HCCIIEIOBAaHMH OBLIO BBISBICHO
3HaUMMOE CHM)KEHHE TMOKazaTessl MPoJIoJIbHON nedopma-
LIUM CPEHEro cerMeHTa HibkHer crenku JIK y manuen-
ToB ¢ 3KT, 4T0 0TUaCTH NOATBEPKIACT BAXKHOCTh OLICHKH
HMeHHO 3Toro cermenta JDK.

ITosmyueHHbIe CTAaTUCTUYECKU 3HAUUMBIE TTOKA3aTeIN
CHIDKEHHS ITPOJIOJILHOM feopmanuy 6a3aibHBIX CErMEH-
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TOB TeperopoouHoit okanuzanuu JIK, kak BO3MOXKHBIE
npornocruyeckue kpurepuu 3KT, y manueHToB co cHU-
sxernoit @B JIXK B nureparype panee onvcaHsl He OBbLIH.
Mg npeanonaraem, uto Hanuuue 3XKT y aTux nanueHTos
MOJKET OBITh CBSI3aHO KaK ¢ 0oJice OOIIUPHBIM PYyOIIOBBIM
nopaxenueM muokapaa JOK mpu umemuueckoi xapau-
OMUOIIAaTHH, TaK M C OoJiee BHIPAKCHHBIMH M3MEHCHHSI-
MU MHOKapja Ha ()OHE HEHIIEMHYECKOH KapIuoMHOIa-
TUU. DTO TpeOyeT NanbHEHIIero u3ydeHus rnokasareien
CT 3OxoKT' y nun ¢ nHanmuuuem u orcyrctBuem 3XT B
3aBHCUMOCTH OT JTHOJIOTUM 3a00JIeBaHUSI CEPACUHO-
COCYJUCTOM CHCTEMBI.

Mexanuueckas qucnepcust JIXK

Haunbonee BaXHBIM pe3y/bTaToOM HAcTOsIIEH pabo-
ThI ctaino BeisiBienre MJI JIXK B kauecTBe yHUBEpCATbHO-
ro u Haubosee nenHoro mapamerpa IxoKI, accoruupo-
BaHHOTO ¢ HamnuueMm 3)KT y GONBHBIX CO CTPYKTYPHBIM
MOpaKCHUEM MHOKapJa M Pa3IMYHOW CTENEHBIO BbIpa-
JKeHHOCTH cuctonmmueckoir muchyukmmu JDK. Ocobo
LCHHBIM MOXKET OBbITh NPHUMEHEHHE JAHHOTO Mapkepa
quisa crparudukanuu pucka 3XKT y manuenros ¢ @B JIK
>35%, y KOTOPBIX UMILIAHTALUSI YCTPOUCTB C (QyHKIHEH
neubpuuIATOpa MOKa3aHa TOJbKO B paAMKaX BTOPUYHOMN
npodunaktrk BCC [2].

B psige mpenmecTByrommx padoT Takke cooOma-
Jock o porHoctudeckoit 3Haunmocti M/ JDK. Kpynnsrit
Meta-aHanm3 H.Kawakami u coast. (2020) [8] cobpain
JIaHHBIE U3 12 KPYITHBIX MIPO- U PETPOCIIEKTHBHBIX UCCIIE-
noBaHuil, cormacHo kotopbiM MJI JDK moxer sBnAThCS
He3aBHCUMBIM npeankTopoM 3XKT y manueHToB co cTpyk-
TypHOU narojorueit cepauna BHe 3aBucumoctu ot OB JDK
n stronornu XCH, 4To cOOTBETCTBYET pe3yibraTaMu Ha-
mrero uccnegoBanus. CornacHo uccnenoBanuto D.P.Leong
u coant. (2014) [9], B koTOpOM H3ydanuch nanueHTs ¢ ®B
JIK 38+10,5% Ha ¢doHe mocTHH(DAPKTHOTO KapIUOCKIIe-
poza, M/1 JIXK Obuta He3aBucuMbIM npeaukropoM 3KT, a
yacToTa BcTpeyaeMoctu MoHoMopdHo# 3XKT y nanuenTo
¢ 3Hauenuem MJ[ JDK >90 mc
ObUIO CTATHCTHYECKU OOJIbIIIE,
HEXXENW Yy TMalUeHTOB, HMEI0-
mux 3Hadenue MJI JIK <90 mc,
YTO COIVIACyeTCsl C pe3yabrara-
Mmu pacuetoB M/] JIXK B Hamem
UCCJICJIOBAaHUU Yy  TallMeHTOB
rpynnsl ¢ @B JDK 36-50%.

BaxHoi  0COOEHHOCTBIO
Hamed paboThl CTajoO BBISBIE-
HUE ONTHUMAaJIBHOIO OTPE3HOTO
3"auenust MJ[ JOK st nmporso-
supoBanus 3KT B rpynmne ma-
IUCHTOB CO CHIKEHHOH (<35%)

ROC KpuBble

w— M1 JIK
w— KO

00 02 04 0§ 08 10 00 02

®B JIXK - 6onee 120 mc, uto

08 10

04 06
1 - CneundUy4HOCTb 1 - CneunduyHoCcTb

Puc. 2. ROC-kpuebte 013 napamempos IX0Kapouozpaguu u cneki-mpeKune
IXOKapouozpaguu 6 omHoOWEHUYU PA3GUMUA 310KAYECMEEHHOU IHCeY)0UKO-
601l maxukapouu a) y nayuenmos ¢ OB JIJK <35%; 6) y nayuenmos ¢ @B JIZK
36-50%, 20e 1 ceznenm - npooonvhasn oehpopmayus (I1/]) 6azanvrnozo ceemenma
nepeone-nepezopooouHoil cmenku y1e6ozo rycenyoouxa (JIK); 2 ceemenm - ITJ]
oazanvnozo cezmenma 3aone-nepezopooounou cmenku JIZK; 9 ceemenm - ITJ]
cpeonezo cezmenma nudicnen cmenku JIZK; K/1O - koneunwvtit ouacmonuueckuii
o0ovem; MJ] - mexanuueckas oucnepcusi.
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3HAYUTEIBLHO BBIIIEC BBISBICH-
HBIX 3HAYCHUH 110 TaHHBIM 0O0JTb-
IIMHCTBA TMPOBEICHHBIX HCCIIC-
JIOBaHWM, B T.4., BKJIIOYEHHBIX
B Mera-aHanmu3 H.Kawakami u
coasrt. (2020) [8]. Onnako, Haia
HCCIIeyeMas rpymma uMena 6o-
Jiee BBIPAKCHHBIC IIPOSBICHUS
XCH, Hexenu marnueHThl 00ib-
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LIMHCTBA ITPOBEJCHHBIX HCCIIEI0BAHMI, YTO MOXKET 00BsIC-
HATH Oosnee Beicokue kpurepun M/ JIK.

Heckoubko GpakTopoB MOTYT OOBSCHSTH OOJIBILIIE 3HA-
yenus M/I JDK y natmentos ¢ nanuurem 3)KT. Bo-niepBbix,
OoJiee BbIpaKeHHAs HEOTHOPOJHOCTh COKPAIIEHHSI MHOKAp-
Jla MOXKET OBITH 00yCIIOBJIEHa OoJiee PacpoOCTPaHEHHBIM U
HEOTHOPOHBIM ero (hUOPO3HBIM TOpPAKEHHEM C BOBJIEYE-
HueM MHOkecTBa cermeHToB JOK. B monb3y atoro oomsicHe-
HUS TOBOPUT TAKXKE BBISIBIICHHAS y MAI[IEHTOB CO 3HAUCHUS-
mu ©B JIK <35% u vanmurem 3XKT xymimas gedopmariust
cpasy Heckoubkux cermentoB JIK. Jlpyroii npuunHoii 60-
nee Bbicokux 3HaueHnit MJ] JDK moryT ObITh HapymieHus
MIPOBOANMOCTH JIEKTPUYECKUX HMITYJILCOB K OOJbLIEMY
yucity cermMenToB JIOK w/uimu ot OoJibIero yuciia cerMeH-
toB JDK. [Ipu cepreuHoii HEZOCTATOUHOCTH OOBIYHO MMEET
MECTO HEOIHOPOAHOE YBEIMYEHUE IPOJOIKUTEIBHOCTH
MOTEHLUAJIOB JEHCTBUS KApAUOMUOLIUTOB, DPE3YIbTaTOM
Yero SIBISIETCSl UCHEepCHs MPOLECCOB PENoJIsipU3alid B
HCTIBITHIBAIOIIEM HANpsKEHUE WIN PACcTSLKEHHE MUOKap/e
JDK, 4to MOXKeT SIBIAThCS OCHOBOH 1U1si (GOPMHUPOBAHUS B
HEéM apurmoreHHbIX cyocTparoB 3)KT [10]. Kpome Toro, Ha
3nadeHne M/JI JDK moryT BiusiTh OIOKaabl HOXKEK ITydKa
T'uca u npyrue HapyiieHus IPOBOJUMOCTH 3a MpeAenaMu
pyoua. B urore, M/I JIK, mo-BuguMomy, siBisieTcst Bce-
O0BEMITIOIIMM TIAPAaMETPOM ISl OLICHKH CTPYKTYpPHOH W
EKTPUYECKON TOMOT€HHOCTH pyOLia, YTO M OOBSICHSIET BbI-
COKYIO LIEHHOCTh JTJaHHOTO Ioka3arens B BbisiBieHnu 3KT B
HAIlleM UCCIIEI0BAHUM.

Takum o0pa3zoM, B HacTosIee BPEMs HaKOILJICH JI0-
BOJILHO OOJIBIIONW MacCHB JIaHHBIX, YKa3bIBAIOIIMX Ha I10-
TEHIMAJIbHYI0 BO3MOXKHOCTB Hcnonb3oBanus MJI JOK ms
CTpaTU(UKAIMY TALHEHTOB CO CTPYKTYPHOW HaToJIOTHel
Cep/la pasIndHON ITHONOTUU MO PUCKY BO3SHUKHOBEHHUS
3XKT u BCC [8-9]. Xoras MJ[ JDK B HacTosiiiee Bpems
HE MOXET PAacCMaTpHUBATHCSI B KAUECTBE €JUHCTBEHHOIO
(baxTopa, BIUSIONIETO HA MPUHITHE PEHICHHS O LIEJIeco-
00pa3HOCTH HWMIUIAHTAlMU  KapauoBeprepa-neduopui-
nsiTopa st epBuaHON npoduiaktuky BCC, oHa Moxer
CJIy’)KUTb B KQUECTBE Ba)KHOTO JIOTIOJIHUTEIILHOTO MapKepa,
00JIerJaromero NpHUHSITHE 3TOT0 BYKHOTO PELICHUSL.

OrpanuyeHus ucciae 0BaHUs

HecmoTpst Ha MpoEeMOHCTPUPOBAaHHbBIE TPEUMYIIe-
cTBa oneHku nokasareneit MJ1 JIK u npononeHoit nedop-
mauuu JIK B crparudukannu pucka BCC, y metona CT
OxoKI' ecTh orpaHudeHusi, KOTOpble MOTYT YMEHBIUIUTH

ORIGINAL ARTICLES

ero norenimain. s nposenenus CT DxoKI™ Heobxomaumo
puoOpeTeHNe AOTIOJIHUTEILHOTO 000pYJI0BaHuUs, a CaMU
pacdeTsl TPOW3BOANTH Ha OT/ACNBHOM paboyell cCTaHIMU
B peXHME MOCTOOPadOTKH, YTO TpeOyeT JOMOTHUTEIb-
HBIX BpEeMEHHBIX 3arpaT. Huskoe kauecTBO BH3yau3a-
LMK CepAla, HaOIIofaeMble MPU KOHCTUTYIMOHAJIBHBIX
0COOCHHOCTSIX M JIETOYHOH MaTOJIOTHH, MOXKET MPUBECTH
K HEYETKOMY OMpefesieHuto rpanul ’Hpokapaa JOK u,
Kak CJIEACTBUE, HEBEpHBIM pacueram mokaszaresneit CT
OxoKI. Onnako, Hanbosee BaKHBIM OrpaHUYCHHEM, Ha
Hall B3NS, ABIsieTCs pasHuua B 3HadeHusix MJ[ JDK,
noJfyyaeMasi ¢ TIOMOIIbIO TIPOrPaMMHOTO 00ecCTeYeHHs y
pasnuYHbIX npousBoauTeneH [11], 4To MOXKET MPUBECTH K
HEBEPHOW MHTEPIPETALNHU Pe3ybTara.

B Hacrodiee BpeMs HEAOCTATOYHO MCCIEAOBaHA
nporHoctuyeckas poias M/ JDK B oTHocurensHO Ma-
JIOYMCIICHHBIX TPyIIax MalHeHTOB ¢ OOJIE3HSIMH HAKO-
IUIeHus! (Capkouao3, TeMOXpOMaTo3 Cepala), IpH H30-
nupoBaHHON HekoMmnakTHOCTH JIK, nmpu BpoxAEHHBIX U
nproOpeTEéHHBIX TTOpoKax cepana. B Hamem nccienosa-
HUU TaK)K€ HE BKJIIOYAINCh MAllUEHTHI C PEJIKOH 3THOIIO-
el CTPYKTYPHBIX MOpPaKeHHH MHOKapja, 4TO MOXKET
OBITh MEPCHEKTHBHBIM ISl JaJbHEHIINX HCCIIECA0BAaHUN
B o0macTu M3ydaeMbIX mokasareneil. Kpome Toro, mbi
HE BKJIIOUAJIM MAIMEeHTOB C OYEHb HU3KUMU 3HAYCHUSIMU
OB JIXK (<20%), Tak Kak OHH MPEKAE BCErO HYKIAI0TCs
B UMIUIAHTUPYEMBIX YCTPONCTBaAX MEXaHHYECKOW Mo-
nepxkku kpoBooOpamenus (LVAD u T.m.), 4em B mpu-
MeHeHuu cxeMm crparudukannu pucka 3XKT n peurenns
Borpoca 00 umriantanuu UK.

3AKJTIOYEHHUE

[TonydeHHble pe3ynbTaThl YKa3blBAlOT Ha IMEPCIEK-
TUBHOCTH OICHKH NapaMeTpa MEXaHWYECKOW THCICPCHU
JDK B crparndukanny prcka BOSHUKHOBEHHS «3JIOKade-
ctBeHHBIX» JKT y nauueHToB co CHUKEHHON U IPOMEXKY-
touroit @B JIK Ha oHE CTPYKTYpHO# MAaTOIOTHH CEPALIa.
Kpome Toro, y mammmenToB ¢ @B JDK <35% mocratodno
MH()OPMATHBHBIM MOXET OBITh MCIOJIb30BAHHE TTOKa3aTe-
JIeH CerMEHTapHOHN MPOMOIBHON MehopMannu 6a3albHBIX
cermeHToB MOKII 1 cpeaHero cerMeHTa HUXKHEH CTEHKU
JDK. Ognako, TpeOyeTcs manbHeilnee N3ydeHne JaHHBIX
mokazareneit CT OxoKI Ha Gompmmx BEIOOpKAX TMalyeH-
TOB JUIsl BHEPEHHS UX B KIIMHWYECKYIO NPAKTHKY B Kaue-
CTBE BO3MOKHBIX MapkepoB 3KT.
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CPABHEHME POBOTHU3MPOBAHHON MATHUTHOM HABUTALIMU 1 MAHVYAJIBHOI'O TTOJIXO/IA
K ABJIAIIUN YV TTAIITMEHTOB C KOPPUTUPOBAHHBIMU BPOXJIEHHBIMU ITOPOKAMMU CEPJIIIA
U MHINU3MOHHBIMU MPEJCEPAHBIMU TAXUKAPAUSIMU: OTAAJTEHHBIE PE3VYJIBTATHI
PROPENSITY SCORE AHAJIU3A
A.B.Pomanos!, A.I ®umunnenko’, B.B.Illadanos', B.B.Beioooponos!, B.A.BoGomxko',
C.E.Xpyues', I.C.Py3ankuu'~
'@rBY «HMHI] um. ax. E.H. Mewanxuna» M3 P®, Hosocubupck, yin. Peukynosckas, 0. 15;

@OI'BY «Hncmumym mamemamuxu um. C.JI.Cooonesa Cubupcrkozo omoenenus PAH» Munoopuayxu Poccuu,
Hogocubupck, np. Akademuka Konmioza, 0. 4.

Heab. CpaBHUTD J0JITOCPOUHBIE pe3yibTarhl KarerepHoi abmannu (KA) ¢ ncnonp3oBaHHeM poOOTH3NPOBAHHOM
MarautHoi HaBuranuu (PMH) u KA, BeinonnenHoi manyansHo (MAH) y nmanueHToB ¢ BpoxI€HHBIM IOPOKOM CepAla
(BIIC) 1 uHum3noHHbIMU nipencepaubiMu TaxuaputMusivu (I117T).

Marepuana u MeTobI HCCJIeT0BaHMs. B 3Ty KOropTy peTpoCrneKTHBHOTO HCCIIeI0BaHMs ObUIN BKJIIOYEHBI 67 Ta-
uuentoB ¢ BIIC u IIT. BIIC knaccuduuupoBaiu Mo CTENeHH CI0KHOCTH (IPOCTasi, yMEPCHHAS U CJIOXKHAsI) B COOTBET-
ctBuu ¢ pekomeraanusamu ACC/AHA 2008. ITateaecsar cemb (85%) manueHTOB MEPeHECTH KaK MEHUMYM OJTHO XHUPYP-
ruyeckoe BMeniarTenabcTBo st koppekimu BIIC no KA. [aunenTts! ObuTH pasiesieHbl Ha JIBe TPYIbI 110 moaxony K KA:
rpynna MAH (n=42) u rpynma PMH (n=25). IlepBuuHoii 1iepio Obuta gonrocpouHas cBodona ot moboii 1T, Bkirouas
¢ubprsinnio npeacepani (PIT). OcHOBHBIE BTOPUYHBIE LIEJIN BKIIIOYAIIHM IIEPHOTIEPALIMOHHBIC U [TO3JHHUE OCIOKHEHUSI.
st cpaBHenust cBo6oaps! ot [1T mMexny rpynnamu ObUT IpUMEHEH MeTof propensity score matching 1:3, B pesynbrare
yero ObUIH nog00pansl 63 nanuenrta. ConocrapieHue ObLIO TOYHBIM 10 ciaokHOcTH BIIC. B3BerieHHbIe comocTaBiieH-
HbIC HAOMIOICHUs OBLTH OIICHEHBI C MOMOIIBI0 OJJHOMEpHOM perpeccun Kokca ¢ 000t 1T B kaduecTBe ucxosa.

Pe3yabrarbl. Mennana nepruozaa Haomonenus cocrasuia 20 mecsiieB. B conocrasiennsix rpynmnax MAH n PMH
92,3% n 83,3% nauueHToB, COOTBETCTBEHHO, MMenu nHIu3noHHyo I1T (p=0,27), ocTanbHble MaUeHThl UMEIH J0I0JI-
nurenbHo OI1. Cpennee BpemMst peHTTEHOCKOITUH ObUIO CTaTHCTHYECKH 3HAYMMO MeHblIe B rpynmne PMH no cpaBHennio
¢ MAH (p=0,009) ripu Gosnplieit mpogomkuTeIbHOCTH nporieaypsl B rpynne PMH (p<0,001). Cratuctuyecku 3Ha4MMOM
Pa3HUIBI IO IEPUOIIEPAIMOHHBIM M MTO3JHUM OCJIOKHEHUSIM Ioy4eHo He Obi1o. CBoOoa oT mookix T1T vepes 36 me-
csiueB nocsie KA cocrasuia 78,9% B rpynne PMH un 47,2% B rpynne MAH. CpaBrenue cBo0ozp! ot mo6oit [1T mexmy
rpynnamu gano p=0,040, orHomenue puckoB 0,32 [95% nosepurensuslit natepsan 0,11; 0,95].

BruiBoasl. PMH KA npeBocxonut pyunyto KA B orHomenun gonrocpounoit ceodozst ot I1T y nanmenrtos ¢ BIIC
C aHAJIOTMYHBIM PO uIIeM 0e30I1acHOCTH.
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REMOTE MAGNETIC-GUIDED CATHETER ABLATION VERSUS MANUAL ABLATION IN PATIENTS
WITH REPAIRED CONGENITAL HEART DISEASE AND ATRIAL TACHYARRHYTHMIAS:
PROPENSITY-MATCHED OBSERVATIONAL STUDY OF LONG-TERM RESULTS
A.B.Romanov!, A.G.Filippenko', V.V.Shabanov', V.V.Beloborodov', V.A.Boboshko',
S.E.Khrushchev!, P.S.Ruzankin'?

TFSBI «E.Meshalkin National Medical Research Center» of the Ministry of Health of Russian Federation,
Novosibirsk, 15 Rechkunovskaya str.; >FSBI « Sobolev Institute of Mathematics» of the Ministry of science and
higher education of Russian Federation, 4" Academic Koptuga str., Novosibirsk

Aim. To compare the long-term outcomes of the catheter ablation (CA) using remote magnetic-guided navigation
(RMN) and manual radiofrequency CA (MAN) in patients with congenital heart defect (CHD) and incisional atrial tach-
yarrhythmias (AT).

Methods. In this retrospective study cohort, 67 patients were included with CHD and AT. CHD were classified
based on complexity (simple, moderate, and complex) according to ACC/AHA guidelines 2008. Fifty-seven (85%) pa-
tients underwent at least one surgical procedure for CHD correction before CA. The patients were divided into the
two groups regarding CA approach: the MAN group (n=42) and the RMN group (n=25). The primary endpoitnts was
long-term freedom from any AT, including atrial fibrillation. Key secondary endpoints included perioperative and late
complications. To compare freedom from any AT between the groups, 1:3 propensity score matching was applied, and 63
patients were matched. The matching was exact on CHD complexity. The weighted matched observations were assessed
with univariate Cox regression with any AT as the outcome.

Results. The median follow-up period was 20 months. In the matched MAN and RMN groups, 92.3% and 83.3%
patients, respectively, had incisional AT (p=0.27), the other patients having additionally AF. The mean fluoroscopy time
was statistically significant lower in the RMN group compared with MAN (p=0.009) with longer procedural duration
in the RMN group (p<0.001). There was no statistically significant difference in perioperative and late complications.
The freedom from any AT 36 months after CA was 78.9% in the matched RMN group and 47.2% in the matched MAN
group. The comparison of freedom from any AT between the groups yielded p=0.040, hazard ration 0.32 [95% confidence
interval 0.11; 0.95].

Conclusion. RMN CA was superior over manual CA with respect to long-term freedom from AT in patients with
CHD with similar safety profile.

Key words: congenital heart disease; remote magnetic-guided navigation; magnetic navigation; radiofrequency
ablation; incisional flutter
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Ha ceropnsamHuii 1eHb BpOXK/ICHHbBIE TOPOKHU CEPJl-
na (BIIC) ocrarorcst caMbIM 4acThIM BPOXKICHHBIM Hapy-
mieHueM BHyTpuyTpoOHoro passutust [1]. Tak, B CILHA
xonuuectBo BIIC yBennumiocs ¢ 1,4 mnH 10 2,2 MIH 3a
rnocjieHee AecATUIETHE U MpoAosKaeT pactu [2-4]. Kap-
JUOXUPYpPruuecKue BMemareiabeTsa i koppekunu BIIC
MIPUBOAAT K TIOSIBJICHHIO PYOLIOBBIX M3MEHEHWIl BCIel-
CTBHME JOCTyNa K KaMepaM Cep/la U cocyaaM, MpUMeHe-
HUIO 3aIU1aT, IPOTE30B KJIAIaHOB, (OPMHUPOBAHHUS aHACTO-
MO030B [5, 6]. anHbie (haKTOPBI CO3MAIOT MPEANOCHUIKH

Juiss GOpPMHUPOBaHUS re-entry LUPKYJISIIUM C Pa3BUTHEM
Hapymenuii purma cepaua (HPC), kotopeie HerarnBHO
BJIMSIIOT Ha TEMOJIMHAMUKY IAllMEHTOB, CTAHOBSTCS TPH-
YMHOM TrOCHHUTAIN3alUH, MPOrpPEeCcCUPOBAHUSA CEPACUHOM
HEI0CTaTOYHOCTH U MOBBILIEHUs pUCKa CMEPTHOCTH [7, §].

B nocnennue roael karerepnas admanus (KA) wn-
LU3HOHHBIX TIpeacepaubix Taxukapauit (I1T) 3apexomen-
JoBasia cedsi Kak MHOrooOemaromnias CTpaTertst JeueHHs
JIAHHOI KaTeropuu MaIleHToB. TeM He MeHee, OTHaJeH-
Hast 9 (HEeKTUBHOCTh NPU UCIIOJIB30BAHUU CTAHAAPTHOTO,
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MaHyanpHOro monxona k KA ocraercst HeBbicokoil [9].
[TpumeneHne poOOTH3MPOBAHHBIX TEXHOJOTHH MAarHMT-
Hoit HaBuranuu (PMH) nnsa KA unnmsnonssix IIT nocre
KapJHOXUPYPIHYECKOTO JIEYEHHS IPOAEMOHCTPHPOBAIIO
CBOIO 0e30macHOCTh M 3 PEKTUBHOCTH BCIEACTBUE Oosee
TOYHOTO TIO3UIIMOHUPOBAHUS TMOKOTO alJIAllMOHHOTO Ka-
TeTepa MpH CIOKHOW aHATOMHUH, a TAKXKE CHUIKEHHE YPOB-
Hs1 urroopockoruu [10-13].

Tem He MeHee, TOCTYIHbIC JaHHBIE Y ATOW Karero-
PHUH MAlMEHTOB JIMMUTUPOBAHBI PA3HOPOJHOCTHIO KOTOP-
THI TAI[IEHTOB, OTCYTCTBUEM IIPSIMOTO CPaBHEHHS TPaJH-
IIMOHHOTO MaHyaJbHOTO mojxonaa adnamuu u PMH. Takum
00pa3om, 1eJIbI0 JaHHOTO MCCIIEIOBAHMS SIBUJIOCH CPABHH-
TeNIbHAsl OLICHKA OJIMDKAWIINX M OTHAJICHHBIX PE3yJbTaToB
npuMmeHenne PMH u manyansHoro noaxoaa k KA y nanu-
entoB ¢ BIIC u IIT.

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

B nepuon c¢ 2017 nmo 2022 rox B Haumonans-
HOM MEAMIMHCKOM HCCJIEIOBAaTEIbCKOM IIEHTPE MM. aK.
E.H.Memankuaa ObUTH TIPOOTIEPUPOBAHEI 88 ITAIIHEHTOB
¢ xoppuruposanabiMu BIIC u HPC, pedpakrepHbIX K aH-
THApUTMHYECKOIl Tepannu. [lociae uCKITtoueHNs mannueH-
TOB c abnmamuei B aHaMHE3€, HAJTHMYUEM >KEITyTOYKOBBIX
HapymeHUH pUTMa CepAla WIM TUIHYHOTO TPEHEeTaHus
npeacepaui, y 67 nauneHToB nepBuyHas npouenypa KA
ObuTa BBIITOJHEHA 1O MOBOAY MHIM3HOHHBIX I1T, B psine
ClIy4aeB B coueTaHuu ¢ pudbpmmranuu npencepauit (OIT).
BIIC xiaccuduuupoBalivi Ha OCHOBAaHUH CIOKHOCTH I10-
poxa (TIpoCTOi, YMEPESHHBIH U CIIOKHBIN) B COOTBETCTBUU
¢ pexomenmamussMu ACC/AHA 2008 ¢ coBpeMeHHBIMH
Monupukanusmu [ 14, 15].

[TanenTs! OBUIM pa3aesieHbl Ha JIBE TPYIIBI B 3a-
BHCHUMOCTH OT MeTofa KA: rpynmna MaHyansHOHW abmarmm
(MAH; n=42) u rpynna poOOTH3HUPOBAaHHONH MarHUTHOU
Hapurarmu (PMH; n=25). IlepBuuHasi KoHeYHas TOY-
ka - orcyrcTBue Mo0bix 1T, Bkarouas ®II. BropudHsie
KOHEYHBIE TOYKH: NEPUOIIEPAMOHHBIC OCIIOKHEHNUS, HH-
TpaolepalMOHHbIE JaHHbIE, KIMHUYECKHE COOBITHS W
noBTopHble npouenypsl KA B otnanienHoMm nepuogae. s
OLIEHKU TIEPBUYHON KOHEYHOH TOYKH MEXIY TPyHIIaMu
OBLT mpoBeneH propensity score matching amanus 1:3, B
pe3ynbrare dero 63 mammeHTa ObUIO comocTaBieHO (24
B rpyme PMH u 39 B rpynmme MAH). Conocrasnenue
Ob110 TOYHBIM 110 citokHOocTH BIIC. JlM3aiin uccienoBa-
HHE NPEJCTaBJIEH Ha puc. 1.

ManyanbHas abduauus

Y nmauueHToB co 2 ¥ 3 KaTeropusiMU CJI0KHOCTHU
BIIC BBIMONHSIOCH 1OONEpAlMOHHA KOMIIBIOTEP-
Has tomorpadmm (KT) mmsa meramum3anuu aHATOMHH
KaMep CepAla W OKPYXKAIOMMX CTPYKTYp ISl MHTpa-
OTIEPAIIMOHHOTO coIocTaBieHus (merge) mocie 3D
aHaToMH4YecKoro kaprtupoBaHus. Ilpomenypa wmany-
aJTbHON PasiMOYacTOTHON abiaIlUyl BBHITIOIHSIIACE C HC-
MI0JIb30BAHNEM MAarHWTHOW HaBUTAIIMOHHOW CHCTEMBI
3D-anekTpoanaromudeckoro kaptupoBanus CARTO
3 (Biosense Webster Inc, Diamond Bar, CIIA). dus
KapTUPOBAaHUS M HABUTALWH HCIOJIB30BAINCH CIEIYIO-
mue karerepbl: 10-MOMIOCHBI AMArHOCTUYECKUM Ka-
terep (Electrophysiology catheter, Biosense Webster,
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Inc., Jaiimonn-bap, CIIIA) opomaemsblii abnanmoOHHBINA
karerep (ThermoCool SmartTouch, Biosense Webster,
Inc., Jaiimona-bap, CIIA) n uupkynspHblii Karerepa
Lasso (Biosense Webster, Inc., laiimonn-bap, CIIIA),
KOTOpBIi npumensuics npu Hannguu OI1. [Tpu Heobxo-
JIMMOCTH JtocTyna B jneBoe npezacepaue (JIIT) Beimonns-
Jlach TpaHCCeNTajbHas MyHKUMs ¢ mocieayrouieid 3D
pPEKOHCTpyKIUeH JeBoro mpenacepaus. Ilpu BeimonHe-
Huu abnanuu B JIIT mns mpodumaktuku TpomM6006pa-
30BaHUsI NPUMEHsICS renapul B qo3uposke 100 ME/kr.
W3onsauus nerounsix BeH npu Hanuuuu PII nposoau-
JIaCh CTAHJAPTHBIM CIIOCOOOM, OITUCAaHHBIM paHee [16].
Bo Bpems IIT Beimonnsnocs anatomuueckas 3D pexon-
ctpykuus npasoro npeacepaus (I111) c akTuBanmoHHBIM

KapTUPOBAHUECM obnactu HUHTECpECCa, ONpCACICHUCM
NauwneHTobl ¢ BMNC 1 Taxmaputmusamu,
onepupoBaHHble B nepuog 2017-2022 rr
n=88 \ 21 NaumMeHT UCKNHOYEH:
l Abnauua B aHamHese
MaumeHTsl ¢ BMC 1 npeacepgaHbimmn n=4
TaxMapuTMUAMM Apyrve HPC
n=67 n=17
MAH PMH
n=42 n=25
| McesaopaHaommsauma 1:3 (PMH:MAH) |
MAH PMH
n=39 n=24

| |

MepgmaHHoe Bpemsa HabnogeHus
20 mecAues (MMHMMaAbHOE 5,
MaKcvmanbHoe 48)

Puc. 1. Cxema ousaitna uccnedoeanus. 30eco u oanee:
BIIC - épostcoennwtit nopok cepouya; HPC - napywienus
pumma cepoya; MAH - manyanvholit no0xX00 K adrawuu;
PMH - pooomu3uposannas MazHumMHas HAGUZAUUSL.

1

BospacT , @ '
1
1
Mor 4 °
1
1
1
Paamep /1M A [ ] !
1
1
1
Paamep MM L] ® |
1
1
CnoxHocTb BMNC 14 © :
1
1
CnoxHocTb BNC 24 © :
1

1 ©® Unmatched
1

CnoxHocte BMNC 34 © @ 1 ® Matched
1
1
0.0 0.1 0.2 0.3

Absolute Standardized Differences
Puc. 2. Bananc nepemennwix 0o (unmatched) u nocne
(matched) conocmaenenus, 2oe JIII u IIII - nesoe u
npaesoe npeocepous (pamep no OAHHHLIM IXOKAPOUOZPA-
¢uu); Absolute standardized difference - abconromnasn
cmanoapmu3oseannan paznuya; unmatched -necono-
cmaenennvle nepemennsle; matched - conocmaenennvie
nepemenHuvle.

JOURNAL OF ARRHYTHMOLOGY, Ne 4 (114), 2023



OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

00J1aCTH KPUTHYECKOTO 3aMECIJICHUS, MaTOJOTUYCCKUX
CUTHAJIOB, C MOCJICAYIOIIAM CO3JaHUEM a0JallMOHHBIX
JIUHUW B TApTETHHIX 30HaX. Jlanee BBINONHAIOCH CTaH-
JapTHOC IEKTPO(YHU3NOIOrHICCKOE UCCICAOBAHUS IS
MOITBEPKICHUS 3PPEKTUBHOCTHU MPOIEAYPHI.

Alnanus ¢ NOMOIbI0 POOOTH3UPOBAHHOM

MATHUTHOIH HABUTAIINA

Hoonepannonnas KT BbIMOMHSIOCH TaKoM ke KO-
ropre nauMeHToB, kak u npu MAH noaxoxe. [Ipoueny-
pa paJMovacTOTHON abiianuu npu ucnosib3opannu PMH
BBITIOJIHSUIACH AHAIOTUYHO MaHyallbHOH TEXHUKE, HO B
YCJIOBHSIX MTOCTOSSHHOTO MAarHUTHOTO TOJIsl HAMIPSKCHHO-
cthio 0,08 mnu 0,1 Ti, ¢ KCIIOaB30BaHKEM CIIEIIUATILHOTO
abnaunonHoro rudkoro karerepa (Navistar ThermoCool
RMT (Biosense Webster Inc., daiimonn-bap, CILIA)) n
JnetaibHO Obuia ommcana panee [17-20]. Karerepusa-
Usl JUIsl TIO3UIMOHUPOBAHUS aOJAIMOHHOTO KareTepa
B KaMephl CEpJla OCYIICCTBISIACH CTaHIAPTHBIM Be-
HO3HBIM OCJPEHHBIM JOCTYIIOM, a MPH HEBO3MOXHOCTH
€r0 HCIIOJIb30BAHUS - BCHO3HBIM SIPEMHBIM WIJIH TIO-
KIIOYMYHBIM, a TaKXe PETPOTPaJHBIM apTepUaIbHbIM
OCIPCHHBIM JOCTYIIOM C HCIIOJIb30BAHHEM YIIBTPa3By-
KOBOH HaBurauuu. ['enapunuzanus npu adbmanuu B JIIT

45

ocymecTtsisiiack aHanorudano MAH nonxony. Otnnun-
TEJIBHBIMHM YepTaMu ucroib3oBanus PMH sBunocs To,
YTO TOCJIC BBIMOJHEHHsI BCEX MyHKIIMH U YCTAHOBKH Ka-
TETEPOB B IOJIOCTH CEpAlla, OCHOBHOI ATall OlepaTuB-
HOTO JICYCHUS BBITIOJHSUICS M3 IYJIbTOBOH C MOMOIIBIO
cuctembl Naobi (Stereotaxis Inc., Cent-Jlyuc, CIIIA).
JIBmkeHue aONallMOHHOTO KaTeTepa OCYIIECTBISIOCH
¢ momoripio cucteMbl Cardiodrive (Stereotaxis Inc.,
Cent-Jlync, CIIIA) 1 KOMOBIOTEPHON MBIIIU WU CHEIH-
anpHOTO myneTa. [Ipu TpanchemopanbHOM T0CTYIIE MTPH-
MEHsUICS yrmpaBisieMblid uHTpojbstocep. I[lpouenypa 3D
PEKOHCTPYKIIMH KaMep cep/ia U TeXHUKa KapTUPOBAHMUS
HE OTIMYMIUCH OT MaHyallbHOro IMojxoja. AOnannoH-
HbIE BO3JIEHCTBUS HAHOCUIIUCH TPU MolHOCTH 45-50 BT,
CKOpocTH opomieHus 17 mi/MuH, mokasarens ablation
history (MomHocTh / Bpems) - B auanazone 250-400.
[Tpu sTOM mpsiMOE M3MEpPEHHE CHIIBI KOHTAKTa B JIaHHOU
cucteMe HenoctynHo. [Iprnxarue karerepa OlleHNBAIOCH
10 TAHHBIM PEHTI'CHOCKOITUH U 1IIKaJie KOHTAKTa, SIBJISIO-
melicst yacTeio Moayas ablation history - ¢yHkuus, mo-
3BOJISFONIAS] OLCHUTD MOBPEXKJICHUE B KOHKPETHON TOUKE
C Y4ETOM MOIIHOCTH BO3JICHCTBHS M BPEMEHH CTaOWIIb-
HOTO HaXOXJICHUS B MeCTe abJalny.

Tabnuua 1.

Tun BIIC u xupypzuueckoii koppexkyuu nocie npogeoenus PSM (cconocmasnennasn xocopma)

BIIC Tun Xupypruueckoro BMeIaTelIbCTBa | MAH n=39 | PMH n=24
Kareropus cnoxuocrtu 1

JIMXKIIT [Tnactuxa JIMXKII 1 2
Jlexcrpakapaus, JJIMIIIT [Tnactuka JIMIIIT - 1
JMIIIT ITnactuka JMIIIT 12 3
JIMIIII, TPa [Tnactuka JIMIIII, TTnactuka TPk 2 2
JIMIIII, nesas BIIB [Mnactuxa JIMIIIT - 3
JMIIIT 3axpertue JJMIIII oxkmronepom 2 1
JBycTBOopuarsrii AoK, MH [Ipotesuposanne AOx, MK, mmactuka TpK 3 -
JIMIIII, OAIT [Mnactuka JMIIII, 3akpsitue OAII 3 1
Kareropus cnoxsoctu 2

Terpana ®danmno PanuxanbHas koppekius terpaasl Pasio 3 2
AHomanust D0mreliHa [TporesupoBanne/miactuka TPk 4 3
Toranbubiilt AJIJIB PanukanbHas koppekuus toransHoro AJ1JIB 2 1
Yactuunsiii AJIJIB PanukanpHas koppekuus yactuunoro AJ1JIB 3 1
TMA Oneparyist NepeKIroueHNs - 1
[Tonnast popma ABK PaguxansHas koppekuus ABK 1 2
Henonnas popma ABK [Ipotesuposanne TPk, mporesnpoBanne MK 1 -
Koppuruposannas TMA 3akpeitue JJMKII, nporesupoBanue TPk 1 -
Kareropus cnoxnoctu 3

EXC. IMXIIL AMIIIT Hanoxenne KBA. Oneparus @oHTeHa - 1
TMA Ornepanust Macrapna 1 -

IIpumeuanus: 3necy u nanee ABK - aTpuo-BeHTpukynspHas koMMmyHukanus; AJIJIB - aHOManbHBIN ApeHa) Jie-
rounslx BeH; AOK - aopranbHbli kianaH; BIIB - Bepxusis monas Bena; BIIC - BpoxaeHHBIN NMOPOK cepaua;
JAMIKII - nedext mexxenynoukoBoid neperopoaku; JJMIIII - nedpexr mexnpencepanoii neperopoakn; EXXC - ennnbiii
xemynouek cepana; KBA - kaBonmynbMoHanbHBIH aHacTtomo3; MAH - rpynna manyanbHOTO mojxoja K abiianuu;
MK - mutpaneublii kiamnan; PMH - rpynna npumeHeHns poOOTH3MPOBaHHOM MarHUTHOW HaBurauun; TMA - TpaHc-
MO3UIMS MarucTpanbHelil aprepuil; TPk - TpukycnuaansHbsiil knanaH; TPH -TpuKycnuaanbHas HEOCTaTOUHOCTB;

OAII - OTKpBITHIN apTepUaIbHBIN MPOTOK.
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KonTtposbHoe Ha100eHMe

OrneHka epBUYHOW KOHEYHOW TOYKH MPOBOAMIIACH
4yepe3 3 Mecsa (CIernoi nepruo) mocie mporeaypsl abna-
nuu. Yepes 3 Mecsma nocie onepanuy aHTHApUTMHAYECKAst
Tepamusi OTMEHSIACh, AaHTUKOATYISTHTHASI TEpanus Ha3Ha-
Janack cormacHo mkane CHA DS -Vasc. Ilocnemyromas
KOPPEKIMs MEINKaMEHTO3HOH Teparnuy WK HalpaBICHUE
Ha MIOBTOPHOE OTNIEPAaTHBHOE BMEIIATEIHCTBO MTPOBOIIIIACE
Ha YCMOTpeHue Jiedauero Bpaua. [locieonepannoHHbIN
OIICHKa JaHHBIX MpoBOIMIach depes 3, 6, 9, 12, 24, 36,
42, 48 MecsIeB MOCe ONEPATUBHOTO JICUCHUSI B 3aBHCH-
MOCTH OT JUIMTEIBHOCTH IOCICONEePAI[IOHHOTO Meproaa
Ha 01.02.2023. ¥V Bcex manueHTOB OBUIM JOCTYIHBI JaH-
HbIe XOJTepoBcKoe MoHHTOpHUpoBanue DKI' B mepuomax
HAOTIONCHNS W JTOKYMEHTUPOBAHHBIC MPHUCTYIIBI PEIHIU-
Ba [T (mpu Hanmmuun). COOp KIMHUYECKUX TAHHBIX OCY-
MIECTBISICS aMOyJIaTOPHO WIIK MOCPENCTBOM Telle(hoHHO-
TO ompoca.

CratucTu4ecKuil aHaImu3

Jns cpaBHuTenbHOM oueHku orcyrctBus 1T
MEXIy TpyNIaMH TPUMEHSIACh IICEBJOPAHIOMHU3AIIHS
(propensity score matching) 1:3. Mcnomp3oBamocs co-
MOCTaBJIeHUE ONvKaiiiero cocena 0e3 BO3BpAIICHUS C
MaKCHMallbHbIM BHYTpUIIApHBIM paccTosHueM (caliper)
0,1 mms BepostHOcTel. ComocTaBieHne ObLTO TOYHBIM

ORIGINAL ARTICLES

no cnoxxHoctr BIIC. BepositHOCTh Jieuenust (propensity
score) OLIEHMBAJIACh C MOMOIIBIO JIOTUCTUYECKOH perpec-
CUH C OOBSCHSIIONMMHU NEPEMEHHBIMU: BO3PACT, IOJ, pa3-
mep JIIT, pasmep II1, cinoxxknocts BIIC (kak kareropuaiib-
Hasl TIEpPEMEHHAs C TPEMsI KaTerOpUsIMH CJIOKHOCTH). bpun
corocrasiienbl 63 manuenTa (24 B rpynne PMH u 39 B
rpyniie MAH). /list npoBepku OanaHca Mex1y rpyniamu
M0CJI€ COTOCTABJICHUS BBIYHMCISIINCH aOCONIOTHBIC CTaH-
JIapTU3UPOBAHHBIE Pa3HOCTH Kak aOCONIOTHBIC CTaHAAp-
TU3UPOBAHHbIE PA3HOCTH CPEIHUX ISl HEMPEPHIBHBIX I1e-
PEMEHHBIX U Kak aOCONIOTHBIE Pa3HOCTH MPOMOPIMN JUIst
OMHApHBIX MEPEMEHHBIX, KPOME TOT0, JIJIsl HEIPEPBIBHBIX
MePEMEHHBIX BBIUNCIIINCH OTHOLICHUA qucnepcuil. Ilepe-
MEHHas CYMTANIaCh COATAHCUPOBAHHON MEXIY TPYIIaMH,
ecsn abCONIOTHAsI CTaHIapTH3UPOBaHHAs Pa3HOCTh ObLIa
<0,1 u, B ciydae HENpepHIBHON NEPEMEHHOM, OTHOILICHHE
qucniepcuid 610 <2 1 >0,5. Ecnu nauueHTy U3 rpymnisl
PMH conocrasnsnocs 2 nanuenta u3 rpynnsl MAH, to
Ka)XJJOMY M3 THX JIBYX ITAIIUEHTOB MpUCBauBalcs Bec 1/2;
ecnu nanuenTy u3 rpynnsl PMH conocrasnsnocs 3 nanu-
eHTa u3 rpynnsl MAH, To kaxqoMy U3 3TUX TpeX HalueH-
TOB npucBauBaics Bec 1/3. OcTalbHBIM COMOCTABICHHBIM
HaryeHTaM nprcBanBancs Bec 1.

Ha ocHoBaHuM BU3yaJbHON MPOBEPKU FUCTOTPAMM
BCE HENpEpBhIBHbIE INEPEMEHHBIE HE CUUTAIUCH HOP-

Taonuuya 2.

Jloonepayuonnsvie xapakmepucmuku nayuenmos 00 (neconocmasiennas kozopma, unmatched) u nocie

(conocmasnennas kozopma. matched) nposedenus PSM

Hecomnocrapnennas koropra (unmatched) ComnocrasiieHHast koropra (matched)
I'pyrmma MAH (n=42) | PMH (n=25) ACP MAH (n=39) | PMH (n=24) ACP
Bospacr, ser 47 (35;59,8) | 43 (32;50) 0,373 45,5 (35; 56) | 43 (32,3;50,8) 0,132
15 (38,5%) 13 (54,2%)
0, o 0,
Myskuus, n (%) 16 (38,1%) 14 (56%) 0,179 (1.2 46.5%)] | [13 (54.2%)] 0,076
Pasmep JIIT, cm 5,3(5,1;5,7) | 5,4 (4,8;5,8) 0,121 5,3(5,1;5,8) | 5,4(4,9;5,8) 0,027
Pasmep I1I1, cm 5(4,8;5,6) | 5,1(4,6;5,5) 0,074 52(4,8;5,7) | 5,2(4,7;5,5) 0,033
23 (59%) [13 | 13 (54,2%)
o0 0 0,
Cnoxuocts BIIC 1,n (%) | 23 (54,8%) 13 (52%) 0,028 (54.2%)] [13 (54.2%)] 0
15 (38,5%) 10 (41,7%)
o 0 0,
Crnoxrocts BIIC 2,n (%) | 15 (35,7%) 10 (40%) 0,043 (10 (41.7%)] | [10 41.7%)] 0
1 (2,6%) 1(4,2%)
o 0, 0,
Crnoxuocts BIIC 3,n (%) | 4 (9,5%) 2 (8%) 0,015 (1 (42%)] (1 (42%)] 0

[pumeuanus: 3aeck u ganee JIII - neBoe npencepaue; I1I1 - mpaBoe npencepaue; ACP - aOCOMIOTHBIC CTaHIAPTH3HPO-
BaHHbBIC Pa3HOCTH. J[aHHBIC TPEICTABIICHBI KAaK MEIMaHa W KBAPTUIIH, JIJISl CONIOCTABICHHBIX OMHAPHBIX IEPEMCHHBIX - B
BHJIC HEB3BEUICHHOE KOIIuecTBO (%) [B3BemeHHOe KomuecTBo (%)].

Taonuua 3.
Bpemsa aonayuu, ¢pnioopockonuu u oduiee epemsa onepamusno2o ieuenus
CornocTaBiieHHbIE JTaHHBIC
Paznuuune PMH vs MAH
MAH PMH [95% JTH] P-3nauenme
Bpewms abnarmm, MuH. 16 (12;21) 14 (12; 23) -1[-6.,3; 4,3] 0,71
Bpewmst garoopockornuu, MuH. 12 (10; 15) 6 (4;12) -5 [-8,9; -1,1] 0,014
Bpewms oneparuu, MuH. 133 (114; 155) 170 (140; 216) 30 [-4,4; 64.,4] 0,092

HpI/IMe‘laHI/IeZ 34€Ch U aaJjicc ,Z[I/I - Z[OBepI/ITeﬂLHLIﬁ HUHTEpBaJ. Pazmuuns u P-3HAUYCHHS BBIYMCJIICHBI KaK PE3YJIbTAThL

KBaHTUJILHOU perpeccuu.
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

MaJibHBIMU. HemnpephiBHBIC MEPEMEHHBIC MPECTaBIC-
Hbl B BUJC: MeanaHa (MHTCPKBAPTHIIBHBIA HHTEPBaN).
Bpewmst abnaruu, (Giroopockonuu U o0miee BpeMs Mmpo-
JIOJDKUTEIBHOCTH  ONEPATHBHOTO JICYEHHUs CpaBHHUBa-
JINCh MEXJIY COMOCTABJICHHBIMU TPYIIIAMH C TTOMOIIBIO
KBaHTWJIbHOW perpeccuu. OTaaJeHHBIC UCXOIBI CPABHU-
BaJIUCh JUJISl COMOCTABJICHHBIX JaHHBIX C IMOMOIIBIO O-
HodakTopHOU perpeccun Kokca. bunapHbie mepemen-
HBIC IS HECOINOCTABJICHHBIX [aHHBIX CPABHHUBAJIKCH
KpPUTEPUEM XH-KBaJpar. BHHApHBIC COMOCTABICHHBIC
MEPEMCHHBIC CPABHUBAIUCH OAHO(DAKTOPHOHN YCIOBHOM
JIOTUCTHYECKO# perpeccueii. Kpome Toro, Obu1 mpose-
JeH pacueT MHorodakropHoil perpeccun Kokca mist
M3YYCHUsSl TCPEMCHHBIX, CBS3aHHBIX C OTCYTCTBHEM
peunausa IIT. 3nauenne p<0,05 cuuranoce CTaTUCTH-
4yeckH A0cToBepHBIM. CTaTHCTHYECKHE pacyeThl ObLIN
npousBeneHbl ¢ nomormibio R (R Core Team (2018).
R: Alanguage and environment for statistical computing.
R Foundation for Statistical Computing, Vienna, Austria.
URL https://www.R-project.org/.), a Tak e Stata (Stata
12.2, StataCorp LP, USA).

i

o

o
L

0.757

0.501

0.257

p =0.040, HR = 0.32 (0.11, 0.95)

CsoGopa oT peunavsa apuTMum

o

=)

o
n

0 6 12 18 24 30 36 42 48
Mecsupl

Number at risk
MAN{ 24 22 16 12 9 6 6 4 4
24 23 20 16 13 7 5 1 1
0 6 12 18 24 30 36 42 48
Mecsupl
Puc. 3. Omcymcmeue npedceponslx maxuapummuil
6 nepuooe HabawoeHus 011 COROCMABIeHHbIX OaH-
noix. Ilpumeuanue: HR - omnowenue puckos; RMN
(PMH) - pobomusupogeannas MacHumHas HAGUAUUA;
MAN (MAH) - manyanvustii no0xoo K aonayuu. Ha
2paguke yKkazanl 36eutennble KOAUUECMEa NAyUeH-
moe c puckom.
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INOJYYEHHBIE PE3YJIBbBTATbI

IIceBropangoMu3anus ¥ 100NePANUOHHBIE

XapaKTePUCTUKH

[Tpn mceBnopanzoMu3anuy ObUT JOCTHIHYT JOITY-
CTHMBIH OajlaHC MO BCEM IEPEeMEHHBIM, KPOME BO3DPacTa.
bananc nepemeHHbIX npencTasieH Ha puc. 2. st como-
CTaBJICHHBIX IALMCHTOB MEAMAHHBIA BO3PAaCT COCTABHUII
43,5 (34,5; 53,5) nmer y 25 (46,3%) nmammenta BIIC oTtHO-
CIIIUCH K CPEIHEH M BBICOKOW clokHOCTH (Tadm. 1). Jlo-
OTepaIoHHbIE XapakTepucTHkh 10 (unmatched) n mocie
(matched) comocraBieHUs IpeICTaBICHBI B Ta0I. 2.

HuTpaonepannonnbie 1aHHbIE

VY 4 (16,6%) marmenToB B rpymine PMH Bciencteue
HEBO3MO)KHOCTH ~ CTaHJAPTHOTO OEAPEeHHOTro J0CTyIa
a0banoHHbIN KareTep nosunuoHuposascs B 111 mocpen-
CTBOM KaTeTepH3aluu sipeMHON (n=1), MOIKITIOYNIHON
(n=1) BeH m perporpamHo Yepe3 OCOPECHHYIO apTEPHIO
(n=1), a Taxke B JIII perporpamHo uepe3 OeapeHHYIO ap-
teputo (n=1). B rpynmne MAH mo3utnmonupoBanue abia-
IIMOHHOTO KaTeTepa B PaBOE MM JIEBOE Mpezcepaue (1pu
®II) ocymiecTBISIIOCH 4Yepe3 CTaHIAPTHBIA OeApCHHBIH
BEHO3HBIH JJOCTYII.

B conocrasnennbix rpynnax MAH u PMH y 36
(92,3%) u 20 (83,3%) manmMeHTOB COOTBETCTBEHHO OBLIO
BBIABIEHO wWHIM3MOHHOe [IT B mpaBoM mnpeacepaun
(p=0,27 MexIy rpymHIlaMu), Y OCTAIBHBIX MMAIUCHTOB WH-
mu3uonHble [1T Obuty BeIABIIEHBI B coueTannu ¢ DIT.

Re-entry mupkymsiiuu ¥ o0JacTi MEAJIEHHOTO ITPO-
BEJICHUSI HAXOIMIICh MEK/Ty PYOLIOBBIMH TIOJSIMH W/HIJIN C
BOBJICUEHUEM aHATOMHUUYECKUX CTpykTyp. B rpynne MAH
re-entry DUPKYJSIIUSL TOIBKO BOKPYT PYOLIOBBIX 1T0JIeH ObliIa
BbIsIBIICHA y 18 (46,2%) mamueHToB 1o cpaBHeHHio ¢ 10
(41,7%) B rpynme PMH, a Tak:xe BOKpyT pyOIIOBBIX MOJICH 1
aHaTroMH4eckux cTpykryp y 21 (53,8%) n 14 (58,3%) naru-
enros B rpymmax MAH u PMH, coorBerctBenHo (p=0,72).
Kpome TOro, obmact MeaIeHHOTO NPOBEACHUS HAXOIH-
Mch Mexy pyonoBsivu rosimu y 11 (28,2%) n 9 (37,5)
nanuenTtos u3 rpynnsl MAH nu PMH, cootBeTcTBeHHO, B TO
BpeMsI Kak 00JIacTH MEAJICHHOTO ITPOBE/ICHUSI MEXKITy PyO-
LIOBBIMH TIOJSIMM M @aHATOMHYECKHUMH CTPYKTypamH ObUIN
BoIsiBIICHB! y 28 (71,8%) manuentos u3 rpynnsl MAH u 15
(62,5%) u3 rpymet PMH (p=0,44).

Bpemst abmanuu, (Qaroopockonuu U odIiee Bpems
MIPOIOJDKUTEIBHOCTH OINEPaTHBHOTO JICYCHHS IPHBE-
JIeHBl B Tabn. 3. J1sl conocTaBlieHHBIX JTaHHBIX, BpPEMs
throopockonuu B rpymnme PMH

Tabnuua 4.

Pezynvmam mnozopaxmopnoii pezpeccuu Koxca ObIIO 3HAYMMO MEHBIIE, HeM B
rpynme MAH: (6 (4; 12) mpo-
Huxusas Bepxuss tuB. 12 (10; 15) mMuHYT COOT-

OP rpanuna AU | rpanuna U P-snaenne BeTcTBeHHO, p=0,014).
PMH vs MAH 0,30 0,10 0,91 0,034 Hos COHOC;/?;:H};HI;HX
Bospacr, na 10 et 0,84 0,60 1,19 0,33 JIGIHBIE, B TPyTIHe o
ormeueH | (B3BemeHHble 4,2%)
[Toi, MyX. VS KeH. 0,76 0,30 1,91 0,56 Cllydaii reMaToMbl B TaX0BOH 00-
Pazmep JIIT 0,85 0,43 1,66 0,63 macTy (pa3permics A0 BBITHCKH
Pasmep I111 1,15 0,62 2,14 0,66 U3 CTAlMOHApa), IPH OTCYTCTBHH
Cnoxaocts BIIC 2 vs BIIC 1 | 1,56 0,57 426 0,39 ocroknenmit B rpymne PMH
(p>0,99). Kakux-nmubo apyrux
Crnoxnocts BIIC 3 vs BIIC 1 | 2,24 0,53 9,54 0,28 Cepbe3HbIX OCIOKHEHMIT B IPyII-

IIpumeuanue: OP - oTHOLIEHHE PUCKOB

BECTHHUK APUTMOJIOTUH, Ne 4 (114), 2023
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IHepBuyHasi KOHeYHAas] TOYKA M OTAAJEHHBIH

nepuoa HadIoAeHus

MenuanHoe BpeMst HaOIoaeHusT cocTaBuiio 20 me-
csaneB (MUHUMYM S5, MmakcumMyM 48 Mecsies). CpaBHeHHE
conoctaBieHHbIX rpynit MAH u PMH B Teuenue nepuoaa
HaOMIOICHNs TIOKA3all0 3HAUYMMO OONbIIee OTCYTCTBHE
kaxux-1u00 [IT B rpynne PMH (79,5%) o cpaBHeHuIo ¢
49,4% B rpynme MAH (p = 0,042, OP = 0,33 [95% JAU:
0,11; 0,96]; puc. 3).

B tabn. 4 npeacTaBiieHbl pe3yabTaThl MHOTO(GaKTOP-
Hol perpeccun Kokca Jjisi HECOMOCTABIEHHBIX JaHHBIX C
ncxonom - orcyrcteue I1T. B rpynne PMH nabmroganach
3Hauumo Oonbiee orcyrerue 1T (p = 0,034, orHOMIE-
Hue puckoB 0,30 [95% nmoBeputensHblil nHTEpBaT: 0,10;
0,91]), 9TO B 11€7I0M MTOBTOPSIET PE3YIIBTATHl AHATTN3A TIOCTIE
TIceBopanHioMu3annu. [lpyrue oOBSACHSIONNE TepeMeH-
HbIE ATOH MHOTO(AKTOPHOW MOJIETH HE OKA3aJIUCh 3HAYH-
MO CBSI3aHBI C HICXOJIOM.

Cpenu Bcex MaMEeHTOB HU B OHOW U3 TPy HE Ha-
OJIIOIAJIOCH CEPBE3HBIX HEKETATeNbHBIX SBICHUH, BKIIO-
4asi CMepTh, HHCYIBT, HH(PAPKT MHOKapaa cephe3Hble Kpo-
BOTEUEHHS B TEUCHHUE MTEPHOIa HAOTIOICHHUS.

B mepuone nabmronenns 12 (B3Bemenusie 33,3%)
ManyeHTam u3 corocrasieHHoi rpynnsl MAH u 2 (B3Be-
meHHbele 8,3%) manmeHTaM M3 COIOCTAaBICHHON TPYIIITEI
PMH ObutH BBIMOHEHBI TIOBTOPHBIE BMEMIATEILCTBA TIO
noBoxy penuausa I1T. Taxxe, 4 (B3Bemenusie 9,7%) ma-
IHEeHTaM U3 comocTaBieHHoi rpynmsl MAH u 2 (B3Be-
meHHple 8,3%) manmeHTaM M3 COMOCTAaBICHHON TPYIIITEI
PMH 6511 nmmutantaposansl DKC mo moBogy aucgyHK-
LUU CHHYCOBOTO y3na. ClenyeT OTMETHTh, YTO y JaHHBIX
nanueHToB nHuu3uoHHas [T Hocunu mepcuctupyrouuit
WIH JITATEITHO-TIEPCUCTUPYIOIINI XapakKTep.

OBCYXJIEHHUE MOJTYYEHHBIX
PE3VYJIBTATOB

IIpoBeneHHOEe  HCCIENOBAaHUS  CPaBHUTENIBHOM
OLICHKH OMMKaWIINX ¥ OTJaJICHHBIX pe3yasraTtoB KA uH-
nm3noHHbIX IIT y nmanuentoB nocne koppexuu BIIC B
conocTaBieHHbIX koroprax PMH u MAH noaxonos npo-
nemoHcTpupoBaio: 1) mponent orcyrersus IIT B orna-
JICHHOM TI€pHOJi¢ HAOIIOJACHUSI CTAaTHCTHYECKU 3HAYNMO
Boiie B rpynne PMH no cpaBuenuto ¢ MAH u cocras-
nset 79,5% u 49,4%, cOOTBETCTBEHHO (KPOME TOTO, BBI-
nonaenne PMH cuwxkaer puck BosuukHoBeHus 1T (o1-
HomeHue puckoB 0,33 [95% noBepUTENbHBIA MHTEpPBAT
0,11; 0,96]. p=0,042)); 2) npumenenne PMH cpsizano ¢
3HaYMMO MEHBIINM TPUMEHEHNEM BpEMEHH (IIF0OPOCKO-
nuu B cpaBHeHUH ¢ MAH nonxonom npu conocraBUMOM
BpEeMEHHU alJIAaIIMOHHOTO BO3ACHCTBUS U TPOJOIIKUTEIb-
HOCTH HpOUEAypbl abnanuu; 3) KOJTMYECTBO MOBTOPHBIX
nponenyp KA B nepuozne HabGnrofeHust ObUIO MEHBIIE B
rpynne PMH no cpaBuenuto ¢ rpynnoit MAH (kpome
TOro, npeaukTopoM penuausa [IT SBUIOCH BHINOIHEHHE
MAH noaxona aist KA).

3a mocnenHue ABa jaecstuneTus npuMmeHenue PMH
JUIS. THTEPBEHIIMOHHOTO JIEUEHHsI MALUEHTOB C Pa3/NYHbI-
mu BugamMu HPC npoaeMoHCTpHpOBano CBOKO BBICOKYIO
3 PEKTUBHOCT M OE30MIACHOCTh, OCOOCHHO Y TMAIMCHTOB
CO CJIO’KHOH aHaTOMUEH cep/ila U COCY10B, UHIU3UOHHBIMU
TaXUKapAUSIMH, JKEeITyI0YKOBBIMU apuTMusaMu [13, 21-24].

ORIGINAL ARTICLES

[TauyeHThl ¢ WHIM3MOHHBIMHM TaXUKAPIUSIMHU I10-
cle KapJUOXUPYPrHUECKUX BMEIIATEIbCTB COCTABISIOT
HauOosee CIIOKHYI0 KOropTy Juisi BbimoiaHeHuss KA. Me-
XaHU3M pa3BUTUs HMHIM3HOHHBIX [IT cBs3aH c Xupyp-
THYCCKUM JIOCTYIIOM K KaMmepaM cepmia (oOpa3oBaHUE
pyOLIOBOM TKaHM), BCJIEICTBHE YErO CO3JaeTcsi cyocTpar
JUIsl BOSHUKHOBEHHUSI MaKpo re-entry mupkyssinuu [25-26].
JlaHHBIN MeXaHM3M IPE/ICTaBIsIET COOOH re-entry akTH-
BaIMI0 BOKPYT OOJBIIOTO MPEMHSTCTBHS, KOTOPOE MOXKET
OTHOCHUTBCSI K aHATOMHUYECKOH CTPYKType KaMmep cepiia
WJIN UIMETh 00JIaCTH MEJUICHHOTO MPOBEACHHE BCIICICTBHE
Hanuuus pyOroBoit Tkanu [13, 27]. Bee 310 B coueraHuu
CO CJIOJKHOW aHaTOMUEH MpeACTaBiIsieT TPYAHOCTH IS 10-
cTIXeHUs! BeIcokol s dexTnBHOCTH KA.

B cBoeit paboTe Mbl MPEANOIKIIN, YTO TIPUMEHE-
nue PMH npuBoaut x OoJbllieii BEPOSTHOCTH COXpaHe-
HUSI CHHYCOBOTO pUTMa Io cpaBHeHHI0 ¢ MAH noaxonom
BCJIC/ICTBMU THOKOCTH a0JIallMOHHOTO KareTepa U TOYHOTO
JIOCTHIKEHUSI TApreTHBIX oOacteit uist abnanun. Pesysnbra-
ThI pabOTHI MOATBEPAWIN JaHHYIO runoresy. Kpome toro,
MIOJTyYeHHBIE Pe3yJIbTaThl B HAIlICH padoTe COMOCTaBUMBI C
paHee oIyOJIMKOBaHHBIMHU JIaHHBIMH.

Hannbie A.Ueda et al. (2013) [23] y 84 manueHTOB
¢ BIIC u pasnuuneivu [IT mokaszamu OTHAaNCHHYIO (-
¢dexruBHocts PMH nomxona ot 75,8% mo 82,4% B 3aBu-
CUMOCTH OT CJIOXHOCTH COCYIUCTOIO JOCTYyIa B KaMepsl
cepaia. Ilpu stom MeauaHa BpeMeHH (HIFOOPOCKOITHH
cocraBuia 4,2 muHyThl. B cBoro ouepenp, X.Y.Liu et al.
(2018) [13] ¢ coaBTOpamu MPOAEMOHCTPUPOBAIH CXOKYIO
otnancHHyo 3 dhexkTuBHOCTS B 83% mpu abianuu MHIU-
3uoHHbIX [IT y nanuentoB ¢ BIIC, ucnonsszys PMH non-
XOJI, C OTCYTCTBUEM KaKUX-JTHOO CEPhE3HBIX OCIOKHEHHH.

B HenaBHO OIMyOJIMKOBAaHHOM CHCTEMAaTHUECKOM 00-
30pe, ObUTO MOKa3aHo, uro npumeHenne PMH y nanmen-
ToB ¢ BIIC st abnmanmu [T ¢ mpeobnanaronM MexaHu3-
MOM Makpo re-entry npuBoauT K sdexrusaoctu B 84,5%
B miepuoj HaOroeHus Ooee 2-x et [28].

OTIMYNUTENbHOM  0COOCHHOCTBIO,  IPOBEJICHHOTO
HaMU HCCIEIOBAaHUS SIBIISIIOCH Mpsimoe cpaBHenne PMH
n MAH noaxona (metonom PSM) y cenekTuBHO# Korop-
16l anuenToB ¢ BIIC u nnnusuonusivu I1T, uro He ObLIO
OIyOJIMKOBaHO paHee B JOCTYIHOW JurTeparype. Many-
aJbHBIM MOAXOM C MPUMEHEHHEM KareTepa ¢ KOHTPOJIEeM
KOHTAaKTHOTO YCHJIMSI XOPOILO cedsi 3apeKOMEH/I0BaI MpH
JICUCHUU TaXUapUTMUH y MalMeHTOB ¢ HOPMAJIbHOHN aHa-
ToMueil cepaua [29], HO MPOAEMOHCTPUPOBATT MEHBIIYIO
3(Q}EeKTUBHOCT, B JaHHOM HCCJIEIOBAHUM, YTO MOXET
OBITH OO0YCJIOBJICHO AHATOMUYECKUMH OCOOCHHOCTSIMU
npu BIIC, xorga mpuemiieMoe MpukaTtue U MO3UIIUOHU-
poBaHHE KaTeTepa 3aTpyaHHUTelIbHO. Hampotus, xupypr
MMeJ BO3MOXKHOCTB OCYIIIECTBUTH HEOOXOIMMBIE MaHEBPHI
KaTeTepoM B pOOOTU3UPOBAHHOM CHCTEME U JOOUTHCS CTa-
OMIILHOTO KOHTAaKTa.

OrpaHu4eHnst MCCJIEe0BAHNSA

HccnenoBanue HOCHIO OJHOLEHTPOBBIN, peTpo-
CHEeKTUBHBIN Xxapakrep. HecMoTpst Ha mpoBesneHue mnces-
JIOPaHJIOMHU3AIMM M TIIATEJILHOrO cOopa JaHHBIX, He-
Oospiasi BEIOOpKA MAIMEHTOB U MEPUOA HAONIOCHUST HEe
MO3BOJISIET B TOJHOM Mepe IKCTPanoJupoBaTh MOJIyUYEH-
HBIE Pe3yJbTaThl Ha MPOCIEKTUBHYIO KOTOPTY MAaI[EHTOB
¢ BIIC u unnusuonnsiMu [1T. HeoOxomumo mpoBeneHue
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MPOCTIEKTUBHBIX, PaHJIOMHU3UPOBAHHBIX HUCCIIEIOBaHUN
Ut monTBepxkeHust po PMH, kak Mmetona BeiOopa st
BoinofHeHUsI KA y JaHHON KaTeropuu maiueHToB.

3AKJIIOYEHHUE

Karerepras abnanus ¢ mpuMeHeHHEM pOOOTH3HPO-
BaHHOH MAarHUTHOW HaBUTAIlMM MPEBOCXOANUT MaHyallb-

49

HBIIT TOIX0/ K abmanuu no 3GEeKTHBHOCTH COXPAHCHHUS
CHHYCOBOTO PHTMa B OTJaJICHHOM TEPHOJIC Y TAICHTOB
¢ BIIC ¢ conocraBumbIM mpoduiiem 6e3onacHoctu. He-
00X0MMO TPOBEICHNE MPOCICKTUBHBIX, PAHIOMHU3UPO-
BaHHBIX MCCIICMOBAHUH ISl OATBEepKAeHus ponu PMH,
KaK METoJa BbIOOpA [UIsi KATETEPHOH abnanuu y JaHHON
KaTerOpHHU MAIHCHTOB.
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APUTMUYECKHUI BAPUAHT ITOCTKOBUTHOT'O MUOKAPJIUTA: CITEKTP HAPYIIEHUI PUTMA
CEPJJLUA U ITPOBOJAMMOCTU, ITIOAXO/bI K IEHEHUIO
I1.0.CaBuna!, O.B.banarosal, JI. X.Aiineraunosa', A.B.Cenos!, U.B.HoBuxona!, E.B.IlaBjenko!,
F0.A.JIyroxuna', C.A.Ajiekcanpona’
'Dr4A0Y BO “Ilepsvtit MTMY um. H.M.Ceuenosa” M3 P®, Mockea, yr. Tpyoeuxas, 0.8, cmp. 2;
@I'BY "HMMHI] cepoeuno-cocyoucmou xupypeuu um. A.H.Baxynesa» M3 P®D, Mockea, Pyonésckoe w., 135.

Hean. M3yunts criekTp HapylmeHni puTMa U IPOBOJMMOCTH cepilia y OOJIbHBIX C apUTMUYECKUM BapHAHTOM ITOCT-
KOBMJTHOTO MUOKapAAUTa U ONPEEIUTh TAKTUKY JICUCHHUS.

Matepuaa u MeToAbl HcciaenoBaHus. B nccnegoBanue BKIOYeHO 23 OOJBHBIX C HAapyLICHUSMH pUTMa,
BosHukimmu nociie COVID-19, umeroniue kak MuHUMYM 1Ba U3 Tpex Lake-Louise kputeprueB MuokapauTa npu
MarHUTHO-PE30HAHCHON ToMorpaduu cep/na W/WiM TOBBILICHHE THUTPOB aHTHKAapJUAIbHBIX aHTUTEN (AKAT).
Cpok Bo3HukHOBeHHs apuTmuii nocie COVID-19 cocraBun 4,0 [2,0; 8,0] mecsiua, ot 2 no 34 mecsies. Bei-
MTOJIHSINCh DXOKapauorpadus, XoJITEpOBCKOE MOHUTOPUPOBaHUE, HccieqoBaHue AKAT. MarHUTHO-pe30HaHCHAs
Tomorpadus cepaua Oeuia BeimosiHeHa 70% OonbHBIX (n=16). MmmeMuyeckas 6ojie3Hb cep/la HCKiIoYeHa y 9
0OJIBHBIX ¢ (paKTOpaMu pUCKa.

PesyabTaThl. Y Bcex 00JbHBIX OTMeueHa cBsi3b aputmuii ¢ COVID-19. HapyuieHust putMa U IpOBOIUMOCTH
BO3HUKJIM B CPOKH 0T 2 110 34 mecsues nocie nHpexnun. [Ipu axokapauorpaduu He BBISIBICHO CUCTOIUYECKON JHC-
(YHKIMH JICBOTO KeIyqo4ka. Y Bcex 0oNbHBIX oTMeueHO mnoBbimeHne AKAT B 3 u Gonee pasa, y 65,2% (n=15) BbI-
SIBJICH crienupruecKnil aHTuHyKiIeapHslid Gpakrop (AH®D), oTpaxaronyii BBICOKYI0 HMMYHOJIOTHYECKYIO0 aKTHBHOCTh
MuokapauTa. JKelrysoukoBble HapyIIEHUsS] puTMa B OOJIBIIMHCTBE ClIy4aeB ObUIN ITPECTABICHBI YACTOM KEIyI0YKOBON
skcTpacucronueil. Cpeau HaKeTya0YKOBBIX apUTMUN BBISIBIISIIUCH YacTask HIKCTPACUCTONMS, HEyCTOMUNBas TaxuKap-
JIVst, TapoKcH3MabHas opMa GUOpHILIILUY Npeacepanii. B onHoM ciiyyae pa3Buiiach npexojsias aTpuOBEHTPUKY-
nsipHast Oiokana II-111 crenenu. IToaxonel K Tepanuu BKIIIOYa W B ceOsl HA3HAYCHHE aHTUAPUTMHYECKON U MMMYHO-
CyNpeccuBHON Tepanuu. Bcem manueHTaM BBIMIOIHEHO XOJITEPOBCKOE MOHUTOPUPOBAHHE, KOTOPOE MOKa3al10 perpecc
apuTMuil. BOIBHBIM ¢ BBICOKOH MMMYHOJIOTMUECKOM aKTUBHOCTBIO MUOKAapAUTa MIPOBOJMIACE UMMYHOCYIIPECCUBHAs
Tepanusi METHINPETHU30I0HOM 8-16 Mr/cyT (n=13), ¢ yMEpeHHOI1 - MsTrKasi HIMMYHOCYTIPECCUBHASI TEPAITUS T'HIPOKCH-
xyiopoxunoM 200 mr/cytku (n=10). [Ipu koHTpone TuTpoB AKAT oTMedeHo ux cHmkeHue. CHIKEHNE TUTPa CIIeIH-
¢uueckoro AH® Ob10 OnM3kuM K cratuctudecku gocrosepHomy (p=0,057). HTepBEeHIIMOHHOE J€YeHNE apUTMUI
BBINIOJIHSJIOCH TPEM MAalUEHTaM.

BeiBoabl. Aputmun, Brepsbie pazupiuecs nocie COVID-19, TpeOyroT HCKIIOYeHHs TOJOCTPOTo / XpOHU-
YECKOTO MUOKapAuTa, KOTOPBIH pa3BuBaetTcs uepes 2-8 mecsies nmocie COVID-19. CrnekTp aputmuil y OOIbHBIX C
ITOCTKOBHIHBIM MHUOKAapAUTOM B OOJIBIICH CTEIEHHU MPEACTaBIICH YacTOW CUMIITOMHOM dKcTpacucronueil. basuchas
Teparnus apuTMUYECKOr0 BapuaHTa IMOCTKOBHIHOTO MHUOKAPAMTA METHIIPEIHU30JIOHOM /MU THAPOKCHUXIOPOXH-
HOM I103BOJISIET MOBBICUTB 3()()EKTUBHOCTh AHTHAPUTMHUYECKHUX MPENapaToB C MEPCIEKTUBON UX MOJHONW OTMEHBI Y
4acTH OOJIbHBIX.

KiroueBsble ciioBa: noctkoBuaHbIN Muokapaut; COVID-19; aputMun; IMMYyHOCYIIPECCUBHAS Tepanus; aHTHAPUT-
Mu4ecKas Tepanus; aHTUKapuaJIbHbIe aHTUTeNa
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ARRHYTHMIC VARIANT OF POST-COVID MYOCARDITIS: SPECTRUM OF RHYTHM
AND CONDUCTION DISORDERS, TREATMENT APPROACHES
P.O.Savina!, O.V.Blagova!, D.Kh.Ainetdinova', A.V.Sedov', I.V.Novikova!, E.V.Pavlenko!,
Yu.A.Lutokhina!, S.A.Alexandrova?

'Federal State Autonomous Educational Institution of Higher Education «I.M.Sechenov First Moscow State
Medical University» of the Ministry of Health of the Russian Federation, Russia, Moscow, 8 Trubetskaya str., build. 2;
2FSBI «Bakulev National Medical Research Center for Cardiovascular Surgery» of the Ministry of Health
of Russia, Russia, Moscow, 135 Rublevskoe road.

Aim. To study the spectrum of rthythm and conduction disorders in patients with arrhythmic variant of postcovid
myocarditis and determine the treatment approaches.

Methods. The study included 23 patients with post-COVID-19 no abcrpakry pasnoe nHarnucanue. Post-COVID
arrhythmias who had at least two of the three Lake-Louise criteria for myocarditis on magnetic resonance imaging of the
heart and/or elevated anticardiac antibody (ACA) titers. The period of occurrence of post-COVID arrhythmias was 4.0
[2.0; 8.0] months, from 2 to 34 months. Echocardiography, Holter monitoring, and ACA study were performed. Cardiac
magnetic resonance imaging was performed in 70% of patients (n=16). Coronary artery disease was excluded in 9 patients
with risk factors.

Results. In all patients’ arrhythmias were associated with COVID-19. Rhythm and conduction disturbances oc-
curred within 2 to 34 months after infection. Echocardiography revealed no left ventricle systolic dysfunction. In all
patients, an increase in ACA by 3 or more times was noted, in 65.2% (n=15) a specific antinuclear factor (ANF) was
detected, reflecting the high immunological activity of myocarditis. Ventricular arrhythmias in most cases were repre-
sented by frequent ventricular extrasystole. Among supraventricular arrhythmias, frequent extrasystoles, non-sustained
tachycardia, paroxysmal form of atrial fibrillation were detected. In one case, a transient atrioventricular block II-III de-
gree developed. Treatment approaches included antiarrhythmic and immunosuppressive therapy. All patients underwent
Holter monitoring, which showed regression of arrhythmias. Patients with high immunological activity of myocarditis
underwent immunosuppressive therapy with methylprednisolone 8-16 mg/day (n=13), with moderate - mild immuno-
suppressive therapy with hydroxychloroquine 200 mg/day (n=10). When controlling the ACA titers, their decrease was
noted. The decrease in the specific ANF titer was close to statistically significant (p=0.057). Interventional treatment of
arrhythmias was performed in three patients.

Conclusions. Arrhythmias that first developed after COVID-19 require the exclusion of subacute/chronic myocar-
ditis that develops 2-8 months after COVID-19. The spectrum of arrhythmias in patients with post-COVID myocarditis
is mostly represented by frequent symptomatic extrasystoles. Basic therapy of the arrhythmic variant of post-COVID
myocarditis with methylprednisolone and/or hydroxychloroquine makes it possible to increase the effectiveness of anti-
arrhythmic drugs with the opportunity of their complete withdrawal in some patients.

Key words: postcovid myocarditis; COVID-19; arrhythmias; immunosuppressive therapy; antiarrhythmic therapy;
anticardiac antibodies
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[TannemMust HOBOM KOPOHABUPYCHOH HMHQpEKINU
COVID-19 (COronaVlrus Disease 2019), BbI3BaHHOI BH-
pycom SARS-CoV-2 (Severe acute respiratory syndrome-
related coronavirus 2), O6buia oObsiBiena B mapre 2020
roza. ITo cocrosHuto Ha Mait 2023 rofa 3aperucTpUpOBaHO
CBBIIIE 765 MHJUIMOHOB CilyyaeB 3a00J€BaHMs [0 BCEMY
MUpY, HOATBEPXKICHO Oojee 6,9 MITH JIETAILHBIX HCXOJ0B
3a00JIeBaHus, YTO JIETIaeT €€ OHON U3 CAMBIX CMEPTOHOC-
HBIX B uctopuu [1]. OqHa U3 OTIMYUTEIBHBIX YepT 3a00-

JICBAHUS - Pa3HOO0Opa3He MPOSIBICHHUH OT OECCUMITTOMHBIX
U CTEpPTHIX (OPM 0 Pa3BEPHYTOW KIMHUYCCKOU KAPTHHBI
BILIOTH /IO MOJIMOPTaHHOW HEIOCTATOUHOCTH U CMepTH [2].
AKTyaJbHBIM BOIIPOCOM IMaHJACMUU HOBOH KOpPOHABHPYC-
HOW MH(CKINH SBISICTCS €¢ MOTCHIHAIILHOC BIIMSHUAC Ha
CePICYHO-COCYIUCTYIO 3a00JICBAEMOCTh U CMEPTHOCTb.
[oBpexieHre MUOKap/a - BaKHASI MATOTCHETUYCC-
kast ocobennocts COVID-19, oHo BcTpewyaercsi OTHOCH-
TEIbHO 4acTo, cocTaBisist 7-23% ciy4aeB, U CBS3aHO C
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Oosiee BRICOKUM ypoBHeM cMmepTHOCTH [3]. [Ipenmorarae-
MBIMA MEXaHU3MaMH TIOBPCSIKICHUS MUOKAP/A SIBISIOTCS
MpsIMOE BO3/ICHCTBHE BUPYyCa Ha KAPIUOMHUOIIUTHI, CHCTEM-
HOC BOCIMAJICHHE, HHTCPCTHIMATIBHBIN (HUOPO3 MUOKAp/a,
HMMYHHBIA OTBET, ONIOCPEIOBaHHBINA MHTEP(EPOHOM, MO-
BBIIIIEHHBIH TUTOKUHOBEIN 0TBeT Th-1 1 Th-2 knerox [4].
CueHapuyl TOBPEKICHUST MUOKap/a BKJIFOYAIOT Pa3BUTHE
MHUOKapauTa (Kak BUPYCHOTO, TaK M BUPYC-HETaTHBHOTO
JUMQPOIUTAPHOTO), ¢1a00 BBIPAKCHHOE BOCHAJICHUC TIPU
HAJIMYUH BHPYCa B MHOKApPJIC, HE IOCTUTAOIICE KPUTCPH-
€B MUOKap/IUTa, IOPAXKCHUE B paMKaX I'eHEPAIN30BAHHOTO
SHJ/IOTEJIMHUTA WIH TOBPEKICHUES KapJAUOMHUOIIUTOB, 00Y-
CJIOBJICHHOE BO3/IEHCTBUEM IUTOKUHOB U ayTOaHTUTEN [5].

3a TpexJeTHUW OMNBIT 3HAKOMCTBAa Bpayeil C
COVID-19 B nuTepaType ONMUCAHO MHOXECTBO CIy4aeB
OCTPBIX ¥ (PYJTbMHHAHTHBIX (DOPM MOBPESKICHUS CEpIla,
accounupoBaHHoro ¢ uHpeknued. VHTepecHBIM mpea-
crasisercst B3msin W.Haussner et al. (2021) [6] na npu-

Xapakmepucmuka nayuenmoe ¢ apummudecKum eapuanmom

HOCHIKOBUOHO20 MUOKAPOUmMA
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YUHBI Pa3BUTHS CEPACYHON HEAOCTATOUHOCTH BO BpEMs
octpoii mHpekimu COVID-19: B kayecTBe OCHOBHBIX
MIPUYUH OCTPOM CEePIAEYHOM HEJOCTaTOYHOCTH OHU Ha3bl-
BAalOT BHPYCHBIH MHOKapAWUT ¥ CHHAPOM Takoiy6o (52%
vs 48%). BMmecte ¢ Tem, o-npexxHeMy HeJOCTaTOYHO JIaH-
HBIX O TIOJIOCTPBIX (AJTUTEILHOCTHIO OT 1 Mecsa 10 mouy-
roja) ¥ XpOHNYECKUX MUOKapANUTaX, aCCOMMPOBAHHBIX C
COVID-19.

30/I0TBIM ~ CT@HJAPTOM JTHAarHOCTHKH MHOKapJIuTa
ocTaeTcs dHIOMHOKapauanbHas ouoricust (OMB), kotopas
UCTIONB3YEeTCSl HEYacTO M3-3a psijia OTPAaHUYCHUH M pUCKa
ocnoxxHeHUH. Tem axTyanbHee MpeCcTaBiseTcs Halle HC-
CJIe/IOBaHUE, B KOTOPOM MHOKApIHUT ObLI BepU(HIUPOBAH
MOpQOITOrHYecKr y 18 OOMBHBIX C TSHKEIION CeplIeuHOi He-
JIOCTaTOYHOCTBIO, a y 72% noka3aHa nepcucteHuus SARS-
CoV-2 B MHOKap/ie, B TOM YUCJIE U JUIMTENbHASI, BIUIOTH JI0
noiyTopa et [7]. OnHako He Bce (OPMBI TOCTKOBHTHOTO
MHOKapAuTa MPOTEKAT CTONb Tskeno. OTaenbHoil mpo-
0yeMOil SBISIIOTCSL HApPYIICHUS pUTMA
U TIPOBOJAMMOCTH CEpALA, BO3ZHUKIIUEC
BO BpeMsl WJIM TOCIE OCTPOH HH(]EK-
LMY, HAJIMYUe KOTOPHIX HE MOXET

Tabnuua 1.

KomnuectBo IIalMCHTOB

[Ton (My»cKoii / JKEHCKUIT)

Bospacr, ner

[Tepenecennas COVID-19, nerkas dopma, n (%)

ITepenecennas COVID-19, cpenunersixenas popma, n (%)

Anamue3 CC3 nmo COVID-19 (AT), n (%)

Cpox Bo3HUKHOBeHUs1 cumnTomMoB nocie COVID-19, mec

Cpok obparmierus B KiauHuKy rocie COVID-19, mec

Jlewikorutel, *109

I'emornoOuH, 1/11

C-peakTuBHBIN OEJI0K, MI/

COD, MM/u

Brranenne cnenuduaeckoro AH®, n (%)

[osrimenne AKAT B 3 u 6omnee pa3, n (%)

Tommuna 3C n1€Boro kenyaouka, MM

TomnmuHa MEXOKETyI0UKOBOM MEPEropoIKu, MM

KJIP neBoro xenmymaodka, cM

KJ1O neBoro xemymouka, M

KCO neBoro xenynouka, mi

Opaxius BHIOpOCa JIEBOTO JKeTyno4ka, %

Pa3mep neBoro npeacepaus, cMm

O0BeM JIEBOTO MPECEPINS, MIT

O0BeM MPaBoTO MPEACEPANS, MIT

Pa3Mep IIpaBoOro Xeiayaodka, CM

CIUIA, MM pT.CT.

MutpaiibHasl perypruranusi, CTereHb

23 OBITh  OOBSICHEHO TIIPEALICCTBYIOIICH
Kap/iMajJbHOW MM SKCTpaKapIHaIbHOMI
8/15 naronoruel. B nureparype omucan
46,4+16,9 cilyuail pa3BUTHS HEYCTOMUYMBOM JkeIry-
15 (65,2) nouxoBoi Taxukapauu (KT) y 17-net-
8 (34.8) HEro ManueHTa ¢ Bepu(HIUPOBAHHBIM
J1a00paTopHO (TIOBBIICHHE YPOBHSI TPO-
10 (43.5) MOHHMHA) U TIPH MarHUTHO-PE30HAHCHOM
4,0 [2,0;8,0] Tomorpaduu cepaua (MPT) Muokapau-
6,0 [3;16] TOM, aCCOL[MMPOBAHHBIM C BaKIIMHAIUEH
6.1+1,5 MPHK-Bakinoit nporus COVID-19,
1404%14.6 B OTCYTCTBHUE yﬁzeﬂnTenLme JIAHHBIX
0 TIepeHEeCeHHOM paHee WHDEKIHH.
1,0 [0,6;2,4] TpaHcTOpakanbHas —3XOKapauorpadus
8,0 [5,0;12,0] (Ox0oKT') He BBIsIBUIIA CTPYKTYpPHOU Ia-
15 (65,2) TONOTHH CEpAa, HTO TOSBONAET pac-
LEHUTh COCTOSIHUE KaK apUTMHYECKHUH
23 (100) BapHaHT MHOKapJiUTa, acCOIMHPOBaH-
8,8+1,3 HOrO ¢ BakuuHanuel [8]. Bmecte ¢ Tem
8 [8;10] CBEICHUH 00 apUTMHYECKOM BapHaH-
4,7+0,4 T€ MHOKap/HTa, acCOIMHUPOBAHHOTO C
8634234 COVID-19, HegocTaTo4Ho.
Llenbto HACTOAIIETO HCCIEROBA-
34,3+12,9 HUSI SIBJISICTCS M3yUYEHHUE CIIEKTpa Hapy-
58,445,1 LIEHUH pUTMa ceplia U POBOIUMOCTH
3,5+0,6 y OOJIbHBIX C apUTMHYECKUM BapHaH-
4534127 TOM TOCTKOBHJHOTO MHOKapAuTa |
Olpe/ieJIeHUE TAaKTUKHU UX JICYCHHSI.
40,1+11,6
24205 MATEPUAJI U METO/1bI
” HUCCIEJOBAHUS
252 +4.5
0 [0:1] B opHOLEHTpOBOE KOTOpPTHOE

IIpumeuanue: AI - aprepuansHas runeprensus, AH® - antunykieapHsli
¢daxrop, AKAT - aHTHKapauaibHble antutena, 3C - 3agusas crenka, KJO -
KOHEYHO-JuacTonmyeckuii oobem, KJIP - koHeUHO-TuacTOIMYeCKUil pa3mep,
KCO - xoneuno-cucronmyeckuii o0beM, CIIJIA - cucrommueckoe aBICHUE B
nerounoit aprepuu, COD - ckopocTh ocenanus sputpounton, CC3-cepaedHo-

COCYAUCTBIC 3a00JIeBaHUs.

MIPOCHIEKTHUBHOE HCCIICIOBAHNAE BKIIO-
qeHo 23 OombHBIX (15 >xeHmMH W 8
MYXKYHH), CpefHuii Bo3pact 46,4+16,9
(ot 18 mo 80 mer). MccnenoBanme mpo-
BOIWIIOCH Ha 0a3e KapAHOJIOTHIECKO-
ro otgenenust Ilepporo MI'MVY wum.
H.M.Ceuenona.
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Kpurtepuu BK/II0OYeHHS

JlabopaTopHO W/MIM WHCTPYMEHTAJIbHO IMOJTBEPIK-
nennas neperecenHass COVID-19, Hannune Bepuduupo-
BaHHBIX HAPYLICHUI pUTMa W/HITH [TPOBOIUMOCTH CepLa,
BIIEPBBIE BO3HUKIIINX MOCIIE HHPEKINH, KaK MUHUMYM J[Ba
u3 tpex Lake-Louise kputepueB muokapauta npu MPT
cep/ilia ¢ KOHTPACTUPOBAHUEM H/WJIM 3HAYUMOE IOBBIIIIE-
HHE€ TUTPOB aHTHKApIUATBHBIX aHTUTEN (AKAT).

Kpurtepun uck/irouenus

JluarHo3 MuoOKapauTa, BepU(DUIUPOBAHHBIA 10
COVID-19 ¢ nomomisio MPT cepaua n/unu OMB, nipea-
mecTByromas uMMmyHocynpeccuBHas Ttepanus (MCT),
HIeMudeckas 00ne3Hp cepira ¢ TeMOAMHAMHYECKH 3Ha-
YUMBIMH CTEHO3aMH, HH(APKT MHOKap/ia B aHaMHe3€e, BbI-
pakeHHasl THIEPTPOHsT CTEHOK JIEBOTO YKeTymIouka (ToJ-
[[MHA CTEHOK Oosiee 14 MM), KJIallaHHBIC TIOPOKU CEpAlia,
CHCTEMHBIC 3a00JIeBaHNS COCIMHNUTEIFHON TKaHU.

V Bcex manuenTtoB nepeHecenHas COVID-19 Gbuta
MTOATBEPIKACHA TaOOPAaTOPHBIMU METOIAMH HCCIEIOBAHMS
(Bo Bpemsi TeueHHs MH(PEKIMU WK PETPOCIEKTUBHO): Y
39% mnarmentoB (n=9) omnpenenennem PHK SARS-CoV-2
B Marepualie Ha30(papHHIeaIbHOr0 Ma3Ka METOJIOM I1OJIH-
Mepa3HOU LEMHON peakiuy) Bo Bpemst Oosie3Hu, y 1 mamm-
€HTa IMOBBIIICHUEM CIHEeHn(PHUSCKIX UMMYHOITIO0YINHOB
kimacca M k SARS-CoV-2 Bo Bpems 6011€3HH, TOCIEAYIO-
IIMM TIOSBJICHWEM M COXpaHeHHeM crenupudecknx I1gG
(cepokoHBepcueii) y Bcex OONbHBIX. MyNbTUCIHPATb-
Has xommbiotepHas Tomorpadus (KT) opranoB rpymaHoit
KJIETKH BhIMONMHSUIAch 34,7% manuentaM (n=8), Ipu 3TOM
MIPU3HAKH JIByCTOPOHHEH MONMHCErMEHTApHON MTHEBMOHUH
BBISBIICHBI Y BCEX: y 6 MalMeHTOB 00bEM MOPAXKECHUS CO-
cTaBmI 110 25% N1eroYHO MapeHXUMBI, 9TO COOTBETCTBYET
crerienu Tshxectu KT-1, y 1 mammenta - 25-50% - KT-2,
eme y 1 - 6omee 50% - KT-3. Tociuranuzamus nmotpedo-
Bajach 3 manueHTaMm. Hu y omHOTro M3 manu-
€HTOB HE OBLTO YKa3aHUI Ha TSHKEJIOE TEUCHHE
COVID-19, pa3Butre apixaTeIbHONW HEAOCTa-
TOYHOCTH WJIM IOTPEOHOCTH B PECTIMPATOPHOIT
TTOJIICPIKKE.

Cemepo 60mbHBIX (30,4%) ObUTH UMMY-
HU3UPOBAaHbl JIByXKOMIIOHEHTHON BAaKLUHOU
I'am-KOBU/I-Bak: 4 genoBeka 10 iepeHeCeH-
voit COVID-19, 3 genoBeka - mociie nH}pEK-
nuu. OJHa ManueHTKa IepeHecia BaKIMHA-
A0 OJTHOKOMIIOHEHTHOH BakuuHou KoBuBak
nocie nepeHecenHoir COVID-19.

BceM mammeHTaM BBITIONHSIOCH CTaH-
JapTHOE WHCTPYMEHTaJIbHOE O00CIe0BaHue:
peructpanus noBepxHoctHo DKI' mpu mo-
CTYIUICHUH U B TUHAMUKE, TPAHCTOPAKAJIbHAS
Ox0KI, cyrounoe wmonutopupoBanue IKI.
MPT cepanua ¢ BHyTPUBEHHBIM KOHTPacTHPO-
BaHUEM TajfoiuHHEeM ObLta BhITOTHEHA 70%
001pHBIX (N=16). 3HAYMMBIN KOPOHAPHBIN aTe-
POCKIJIEpO3 UCKITIOUEH y 6 00JIbHBIX ¢ (hakTOopa-
mu pucka MBC ¢ moMoineo kopoHaporpahuu
/ KT-koponaporpaduu, eiie TPouM OOJbHBIM
WIIEMHs UCKITIOYEHA TP HAarPy309HOM TECTe.

JIOTIOTHUTENPHO BCEM MAIMEHTaM Ipo-
BOIMJIOCH MCCIIEIOBAaHNE KPOBU Ha AKAT: aH-
TUTENIa K aHTHICHaM sjiep KapIHOMHOIINTOB

ORIGINAL ARTICLES

(ciermduueckuit anTuHykiaeapuslii ¢axkrop - AH®D), sn-
JloTeNnus, KapAUOMHUOIIUTOB, IMIaJ KO MYyCKyJIaTyphl, BOJIO-
KOH IpoBofsmeil cucrems! cepaua. Ilpu mocrymnenun B
OTJENICHUE KaKJJOMY MallMEeHTy MPOBOIUIOCH UCCIIEA0BA-
Hue HazodapunreambHoro maska Ha PHK SARS-CoV-2
metozoM TP ans uckmrouenus texymein COVID-19.

CrarucTuyecknii aHajaus

IIpoBoguncs ¢ momompto nporpaMmel IBM SPSS
Statistics 23. KonnyecTBeHHBbIE NPU3HAKH NPH HX HOP-
MaJIbHOM paclpeeeHu: IpecTaBieHbl kak M+d (cpen-
Hee =+ OJIHO CTaH/apTHOE OTKJIOHEHHE), B BUJIC MEANAHBI C
yKka3zaHueM |-ro u 3-ro kBapTuiel B cilydae HEHOpMallb-
HOro pacmpeneneHus. HopmanpHOCTh pachpeneneHus
IpoBepsack ¢ moMolursio Tecta Kommoroposa-CMupHOBa,
JIOCTOBEPHOCTh Pa3IM4Mi - C TOMOIIBI0 kpuTepues CThIo-
JieHTa, MaHHa-YuTHH, YWIKOKCOHa. [ cpaBHEHUs 4Ya-
CTOT (HOMMHAJIBHBIX JaHHBIX) B CPAaBHMBACMBIX TpYIIax
UCIIOJIb30BAJIOCH MOCTPOCHUE TAOIUI] CONPSHKEHHOCTH C
omnpeneneHueM To4yHoro kpurepus Pumepa. Pasnnuus
CUUTANUCH CTAaTUCTUYECKU 3HAUUMBIMU 1IpH p MeHee 0,05.

Bce manumenTtsl mopmuchiBanM MH(GOPMHPOBaHHOE
JI0OpOBOJIBHOE COIVIacKe Ha HCCIeOBaHKE, OJ00peHHOE
JloxanbHeIM 3THYeckUM Komurerom CeueHOBCKOTO yHHU-
Bepcureta (mpotokon Ne 22-21 ot 09.12.2021)

HOJYYEHHBIE PE3YJIBbTATbI

XapakTepucTHKa MalHeHTOB M OCHOBHBIE J1abopa-
TOPHO-UHCTPYMEHTAJIbHBIE IapaMeTpbl NPEICTAaBICHBI B
Tabn. 1. CTpykTypa CepAaedHO-COCYANCTOH MATOIOTHH JI0
nepeHecenHorr COVID-19 mpencraBieHa KOHTpPOIHpYe-
Mol aprepuanbHOil runepreHsueir (Al) y 10 GompHBIX
(43,5%). AT' He mpuBena K pa3BUTHIO 3HAYMMOW (Oomee
14 mMMm) TumepTpodun JIEBOTO JKeMymodka. J[Ba marmeHTa
MMEJIH CaXapHbIi AuadeT 2 THIa ¢ HOPMAJIbHBIM YPOBHEM

Puc. 1. /lannbie mazcnummno-pe3onancroi momozpaguu y 601bHb1X
C apUMMUYECKUM 8APUAHNOM ROCHKOBUOHOZ20 MUOKAPOUMA:

a - NPU3HAKU ROGLIUIEHHOI MPAGEKYIAPHOCHU MUOKAPOA 1€6020
acenyoouka (JIZK), cyoanuxapouanvhoe nakonienue 2a0oaunus
no 3aone-o0xkoeomy cezmenmy JIJK; 6 - nokanvnoe unmpamuoxap-
ouaibHoe HAKONNEHUE 2A00TUHUS NO NEPEOHe-NePezoPOdOUHOMY
cezmenmy; 6 - OmeK mMuoxkapoa no 3aoneii cmenxe JIK; 2 - kapma
T2, omex muokapoa no 3aonei cmenxe JUK.
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IJIMKEMUH, JOCTUTHYTHIM TIPHEMOM I€POPATTbHBIX Caxapo-
CHIDKAIOIUX TpernaparoB. Y OJHOTO TAaIMEeHTa OTMEYCHO
oxupenue 2 crenenu. Muaexc maccsl Tena cocraBui 25,2 +
4,3 (ot 18,4 o 37,2 xr/m?). JIBa maiueHTa MMEIId OHKOJIO-
rHYeCcKoe 3a00JICBaHUE B aHAMHEe3¢ (OCTPBIH JIuMQpobIacT-
HBIH JIEWKO3 B IETCTBE U PaK MPECTATEIbHOM KeNe3bl ¢ pa-
JIMKaJIBGHOM ITPOCTATIKTOMHUEN ) O€3 IPH3HAKOB PELH/IIBa.

IIposiBiaeHNs1 MOCTKOBHAHOTO MHOKAPANTA

AHaMHECTHYECKH HapyIICHHH pUTMa M IPOBOJIU-
Moctu 10 COVID-19 He Obuio HU y koro. Jlo mepeHe-
cennoil mHdpekuun COVID-19 orcyrcTBOBaNM KaI00BI,
M0ZI03PUTEIIbHBIC B OTHOILICHUE apUTMHUIL. Y MaIMeHTOB,
HaOronaBiuxcs mo nosoay Al Ha nuHamuueckux DKT,
BBINOJHEHHBIX 10 MH(QEKIHNH, HE 3apEerHCTPHPOBAHO Ha-
pyLIeHUH pUTMa M HPOBOAMMOCTH. Y MaleHTa, mepe-
Hecuero B 2018 . pagukalbHYI0 MPOCTATIKTOMHIO MO
nmoBojy paka, namenenus Ha ODKI' B mepronepanioHHOM
nepuoae oTcyTcTBoBasid. CpoK BOSHUKHOBEHMS apUTMUIL
nociie COVID-19 cocrasui 4,0 [2,0; 8,0] mecsiiia, ot 2 10
34 mecsiueB. Cpoku oOpalieHus B KIIMHUKY cocTaBmi 6,0
[3;16] (oT 2 mo 36 mecsiteB).

IIpu peructpanuu nosepxHoctHoit OKI, momumo
HapyUICHUH pUTMa M MPOBOANMOCTH, y OOJBIIMHCTBA Ia-
[IMCHTOB HE BBISBJICHO M3MCHEHMA. B omHOM citydae 00-
pamano Ha cebsi BHUMaHHE HEJIOCTaTOYHOE HapacTaHHe
amIuMTYb! 3yona R B rpyansix oteenenusx V -V.. YV ox-
HOTO TTaIlMEeHTa 3aperucTpupoBaH ()eHOMEH paHHEH pero-
JISIPU3AINH HKETYJOUKOB.

[Tpn Ox0oKI" He ObUIO BBISBICHO IWJIATAlMU Kamep,
MaTOJIOTUH KJIAIaHOB, BBIPAKEHHOW CHUCTOJIMYECKON JnC-
YHKIIUH, JIETOYHOW THIIEPTEH3MH, BBIOTA B IOJOCTh
nepukapna (tabmn. 1). [Tpu MPT cepana y Bcex obeneno-
BaHHBIX OOJIBHBIX BBIBICHO NUG(GY3HOES WU JIOKATBHOC
HMHTpaMHUOKapHaibHOe / CyOdITMKapIuaabHOe OTCPOYCH-
HOE HAaKOIUICHWE TaJOJMHUS B MHOKapjae, yBEINYEHHE

=

1:320

2
1:160 =

| H B

&

1:40

0 S .

| = | |m<mn| \ mlml |AIJ'SIL§,|

Puc. 2. Tumpvl anmuxapouanbHvlx aHmumesn y 6071v-
HBIX ¢ apUMMUYECKUM 6APUAHIMOM ROCHIKOSUOHO20
Mmuoxapouma, 20e AH® - cneyuguueckuit anmunykie-
apuwtit hakmop; AmBIIC - anmumena K anzuzenam 60-
JIOKOH npoeooaueil cucmemol cepouya; AmI'M - anmu-
mena Kk anmuzenam 2naokoi myckynamypot; AmKMIJ -
anmumena K AHmMuUzeHam KapouomMuoyumos; Am? -
anmumena K anmuzenam noomenus. Opansiceeoit
aunuen ommeuena nopma 01 AH®, cuneii nunuei -
01 OCMANBLHBIX 61008 AHMUKAPOUATILHBIX AHMUME.
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BPEMEHH pellakcallud MUOKapAa B peskume T2, mpu3HaKu
THIIEPEMUH, Y OJHOTO TMAIMEHTa - TMIaTalust 000UX Mpe-
CEp/IHii, B OJJHOM CIIydac - HeOOJBIIIOE YBEIMUCHUE HHIICK-
CHUPOBAaHHOTO 0ObeMa JIEBOTO JKelylaouka 0e3 MPH3HAKOB
CHIDKEHMSI COKPAaTUMOCTH, €11l B OJJHOM CIydae - Ipu3Ha-
K1 oTeka Muokapna (puc. 1). Y AByX MalnneHTOB BBISBIIC-
HBl TIPU3HAKH MOBBILIIEHHOH TPaOEeKyISIPHOCTH MHOKap/a
JICBOTO KETyJ04Ka, HE JOCTHUraromeil KpUTepHeB HEKOM-
MAKTHOTO MHOKapAa. Y BceX OOJbHBIX OTMEUEHO IOBBI-
meHre AKAT B 3 u Oosee pasza, y 65,2% (n=15) BbIsiBICH
cneuuduyecknii AH® B pazin4HbIX TUTPAX, OTCYTCTBYIO-
U B HOPME U OTPaXaroluil BEICOKYI0 HMMYHOJIOIHYe-
CKYI0 aKTUBHOCTb MHOKapauTa (puc. 2).

CrpykTypa apuTmMuii

Hapymenust putma ObIIM IIPEACTABICHBI KaK H30-
JMPOBAaHHBIMU HapyIICHUSMH PUTMa CEpAlla, Tak U UX
couyeranuem (puc. 2, 3). Ilpeobnamanue KeIyJOYKOBBIX
I HaJDKETYI0YKOBBIX HapyIIEHHH pUTMa cepjua omnpe-
JICNINIIO pa3/ielieHue MAleHToB Ha JiBe IPyMmbl. B nepsyto
IpyNIly BKJIIOYEHBI 11 TAIMEHTOB € MPEUMYILECTBEHHbI-
MU HaJDKENTyI0OYKOBBIMU HapyLICHUSIMH pHTMa Ceplla,
BO BTOpYIO - 11 ManmeHToB ¢ >KexyJ04KoBbIMHU (Tali. 1).
OpHa mamyeHTka ¢ Mpexoisileld aTpUOBEHTPUKYISPHOM
(AB) 6nokanoii II u III crenenn He BKITIOYEHA HU B OJHY
U3 TPYII ¥ 00CYKAaeTCs HUXKE.

BonbHbIe 00euX rpyImn ObUTH COMOCTaBHMBI 110 BO3-
pacty u nony. CpaBHUTENbHBIN aHain3 0CHOBHBIX DX0KT
napaMeTpoB, TUTPOB AKAT U TOKECTH IEPEHECEHHOU
COVID-19 He BBISBIII CTaTUCTHYECKH JOCTOBEPHBIX pa3-
auuid Mexy rpynmnamu (tadn. 2). He BbisBiaeHO gocto-
BEPHBIX U 3HAYMMBIX KOPPEISIMH MEXJy MOBBIIIEHUEM
TUTPOB OTJEJIBHBIX KJIacCOB AKAT M BHJaMH HapyIICHHN
pUTMa U IPOBOJUMOCTH.

KenynoukoBble HapylIeHHs1 pUTMa B OOJBIIMHCTBE
Clly4aeB ObLIM MPEICTaBICHBI YaCTON KETYT0UKOBOH IKC-
tpacucronueit OKOC, or 4 no 41 Thic. B cyTkn). Y Beex
MAIMEHTOB IKCTPACUCTONNSI OblJla CUMIITOMHOW W SIBJISI-
Jlach OCHOBHBIM ITOBOJIOM JJIsl OOpaleHust K Bpady nocie
COVID-19. B ongnom ciyyae obpamano Ha ceOst BHUMA-
HHUE pa3BUTHE 3JIOKAYECTBEHHBIX apuTMuil - 6omee 1000
amu30/10B HeyctoiunBoi JKT B coueranuu ¢ 18 Thic. MO-
Homopdubix XKD y nmanmenra 55 ner. M3 anamuesa n3Bect-
HO, YTO paHee aKTHBHBIX KajJo0 CO CTOPOHBI CEPJECYHO-
COCYIMCTONH CHCTEMBI HE TPEABSBIAN, OTMEUal pPEAKHE
MOBBIIIEHUS aPTEPUATBHOTO JIaBJICHUS, aHTUTUIIEPTCH3UB-
HOW Tepamnuy He MOoJTydal, 3aHUMaJICsl OeroM Ha cpegHHe
nquctaniuy. Uepes 6 Hesenb nociie NepeHeceHHo cpeaHe-
Tsokesioid COVID-19 (mHeBMOHUS ¢ 00bEMOM TOPAKEHHMS
10 50% nerounoit napenxumsl, KT-2) cTan ormeuars CHU-
JKCHHE TOJIGPAHTHOCTH K Harpyskam, mepebou B paboTe
cepaua. Ha OKT u npu cyrounom monutopupoBanuu JKI
BrepBble 3apeructpupoBana JKOC, HeyctoitumBas XKT.
IIpu aTOM cTpyKTypHOI matonoruu cepaua npu IxoKI ne
BBISIBJICHO, UILIEeMUYecKas 00JIe3Hb cep/ilia UCKITtoueHa (0T-
PHUILATENBHBIN pe3yabTaT Harpy304HOro TecTa, OTCyTCTBUE
3HAUMMOT0 KOpOHapHOro arepockieposa npu KT-kopona-
porpadun). [Iposommnace Tepamnus amuomaponom, MUCT
METHWJIIPEJAHNU30JI0OHOM 16 MI' B CyTKH C HOCTENEHHBIM
CHIDKEHHEM J03bl, THIPOKCUXJIOPUXOHOM. IIpu KOHTpOIIB-
HOM cyTouHOM MoHHUTOpupoBaHuu OKI' konnuectso XKIC
cuusunock 10 700, XKT He peructpupoBanacs.
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Cpeny Ha/DKEITyIOYKOBBIX APUTMHU  BBISBISIIMCH
yacTasi CUMIITOMHAs! SKCTPACUCTONHUS, HEYCTOHUMBas HAJI-
JKETYJ0UKOBasl TaXUKapAus M NapoKcu3MaibHas (opma
¢ubpmmsinnn  npeacepauid (PIT). Tlocnenusist 3aperu-
CTpHpOBaHa y 6 OONIBHBIX M Pa3BHJIACh B CPOKH OT He-
CKOJIBKHX HeJenb 10 7 Mecsues nociae COVID-19. Bmecte
C TEM OJIMH MalXeHT ObLI TOCITUTAIM3UPOBAH B CTALlMOHAD
B CBSI3M C BIIEPBBIC 3apPETHCTPUPOBAHHBIM MAPOKCH3MOM
@I, KIMHUYECKU NPOSBISIOINMCS B BUE JTUCKOM(OpTa
B rpynu. Ilocne ycneninoit MeankaMeHTO3HOM KapAHOBep-
CHM TALMCHTY BBINIOJIHEHA KOMITbIOTEpHAsi ToMorpadus
OpraHoOB I'PY/JHON KJIETKH, IPH KOTOPOH BBISBJIEHA MOJH-
CerMeHTapHass JBYCTOpoHHAS BupycHas SARS-CoV-2-
accoIMMpOBaHHasi THEBMOHMUS C BoBieueHueM 15% nerou-
HOW mapeHxuMbl. Ha MOMEHT BKIIIOYEHUS B HCCIEJOBAaHUE
HU OJIMH M3 MAIMEHTOB HE UMeN d(PPEKTUBHON aHTHAPUT-
muueckoil teparnmu (AAT), nmapokcusmbel @I1 coxpans-
JIMCh, B TOM YHUCIIE ¥ HENPEPhIBHO penuanBupyromnias OI1
y OtHOrO 13 O0sIbHBIX. OJJMH NalMeHT TOCIUTAIN3NPOBAH
B OoTJIeieHue ¢ nepcuctupytomieit OI1.

[TpumeuaTenbHBIM CTaN Cilydaidl pa3BUTHS y Malu-
eHTku 40 j1eT cTONKOro HapylIeHUs NPOBOJUMOCTH Cep-
1a - npexoasuiei AB 6noxanst 11 crenenn ¢ npoBeaeHreM
2:1, AB OGnoxkaner Il crenenn. B oktsiope 2020 1. mepe-
Heclla HOBYIO KOpPOHaBUpYCHYIO MHpekuuto. B nexabpe
2021 r. - HEWACHTU(DHUIMPOBAHHAS OCTpas PECIHPATOP-
Hast BUpycHas uHpekus. B ToM ke Mecslle BbINONHEHA
nuMMmyHHu3anus BakiuHon «KosuBak». Ha 4-ii nens nmocie
BBEJ/ICHHS BaKIMHBI OTMETHIIA CJ1a00CTh, BIEPBBIC 3aperu-
crpupoBana AB Onokana 2:1 ¢ nmay3amu menee 2 c.

[Tpu MPT cepaua oTMeueHsl cyOsmuKapanaibHOE
OTCPOUEHHOE HAKOIUIEHHE KOHTPACTHOIO Ipemnapara, Io-
BBIIIICHHAs! TPAOEKYISIPHOCTh BEPXYIIKH JIEBOTO JKEJTy/I104-
Ka, BousiBieH AH® B tutpe 1:160. Ilpn obcnenoBanuu B
Mae 2022 r. mpexozsimasi AB Onokana pacieHeHa B pam-
KaxX MHOKapAWTa C NMpHU3HAKaMH BEreTaTHBHOW JUCQYHK-
nuu. Hauara Gasucnas MCT mermnnpenHu3onoHoM 16
MT B CYTKH B coyeTaHuu ¢ OeyuiaramunanoM. AB Grokania
MIOJTHOCTBIO PErpeccupoBaia, OAHAKO MOCJIE MOBTOPHOM
OCTpOii pecripaTopHOil BUPYCHOM HH(EKIIMN BHOBB CTalla
PETUCTPUPOBATLCS C HapacTarolled 4acToTOH, ycuieHue
HCT croiixoro a¢dexra He nMmeno, yepes3 1 rox pa3suiach
croiikast AB 6Onokana Il crenenu ¢ snuzonamn AB Onoxa-
1wl 11 crenenn, 4To MOTPeOOBATIO UMILIAHTAIIUH MICKTPO-
KapIHOCTUMYIATOpA.

IMoaxoanl Kk Tepanuu

Tepanus Britouana B ceost HazHauenne AAT n UCT.
BonbmuucTBo nanueHToB (69,5%, n=16), nonyyanu AAT
npenaparamu [C xiacca - nponad)eHOHOM, STalM3WHOM,
JIANMaKOHUTHHA THAPOOPOMHIOM (B TOM YHMCIIE B COYeTa-
HUU C COTAJIONOM Y 3 OONBHBIX). TpH MarueHTa moxyaiu
amMHoJIapoH B cBs3M ¢ HeaddekTnBHOCTRIO AAT mpena-
pataMu JIpyrux KjiaccoB. Y 2 MaIMeHTOB C 4acTON Haj-
JKEJTYIOUYKOBOM HSKCTPACHCTOIMEH MPOBOAMIACH TEpaIus
Oera-O10KaTopamu.

Bcewm nanmenram B npornecce nogdopa AAT Beimon-
HEHO KOHTpPOJIbHOE cyTouHOe MoHuTOpHpoBanue KT, ko-
TOpOE TMOKAa3aJI0 perpecc HapyuieHuit putma cepama. ¥ 12
nanueHToB (52,2%) ¢ "acToil HaJDKENyJT0YKOBOI KCTpa-
cuctonuei 1 JKOC oTMeueHO CHIKEHUE YACTOThI IKTOMTUU
Ha 75% u Oonee. Y IBYX MAIMCHTOB - CHUKCHUC YaCTOThI
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sktonuu Ha 50%. Y Tpex MalueHTOK C MCXOJHO 3aperu-
CTpUPOBaHHBIMU 36 ThIC., 22 ThIC. U 16 ThIC. XKOC B cyTKH
JIOCTUTHYTO TOJIHOE MOAABICHUE 3KTOMUU. Y TpeX Malu-
€HTOB ¢ napokcusmainbHol popmoit DI ynanock 106UTH-
Csl CTOMKOTO y/iepKaHusi CHHYCOBOTO puTMa Ha (hoHe npu-
ema AAT 1C knacca u amuonapona. I[IpoapurmMudeckoro
JIeficTBUS IIpenapaToB He 3aperuCTPUPOBAHO.

Kpome Toro, 00JbHBIM € BEICOKOW MMMYHOJIOTHYEC-
KOM aKTMBHOCTBIO MUOKapauTa nposoauiacsk UCT metun-
npeaHu300HoM 8-16 mr/cyT (n=13), ¢ yMepeHHO#t - Msr-
kass UCT ruapokcuxmopoxuaoMm 200 mr/cytku (n=10).
KpurepusiMu OTMEHBI HMMMYHOCYNPECCUBHON Tepanmuu
SIBJISUIACH TIO/IaBIIEHUE KaK MMMYHOJIOTHYECKOH aKTUBHO-
CTH MHOKapJuTa, TaK U Perpecc HapylmeHUH puT™Ma cepi-
11a TP KOHTPOJIBHBIX CyTOUHBIX MOHUTOpUpPOBaHUAX JKIT.
Cpoxu NpoBeIeHUS Tepanuu BapbupoBaiu ot 4 1o 24 me-
caues. [Ipennocsuikamu k npononrupoBanuto UCT gpmns-
JIUCh, B MIEPBYIO OYepe/ib, COXPAHEHHUE BBICOKOM MMMYHO-
JIOTHUYECKON aKTUBHOCTH MHUOKapUTa MO JaHHBIM AKAT.

[Tpu xoutpone turpoB AKAT (n=10; cpenuuii cpox
Habmronenus 4,5 [3,75;7,0] (ot 3 g0 15 mecsues) orme-
4eHO uX cHIKeHue. CHIDKCHHE TUTpa Crenu(pUuecKoro
AH® 06buto OMM3KHUM K CTaTUCTUYECKH JIOCTOBEPHOMY
(p=0,057). Koutponsaas MPT cep/iia He mpoBOIUIIACE.

ITo mpomectBun 4-6 MecsueB MOMBITKA OTMEHBI
AAT Obuta penpuHsTa y 6 NanueHToB ¢ SKCTPACKCTO-
JUeil, Py 3TOM y NMATEPBIX OHA OKa3alach ONpaBIaHHOM,
BO300HOBJIEHUIT IepeboeB B paboTe cep/ilia He OTMEUEHO.
VY oanoit nanuentku ¢ yactoit XKIC (mo 16 ThIC. B CyT-
KH) C TIOJIHBIM IOJaBJICHHEM JKTONUH Ha (OoHE mpremMa
STalM3MHA B COYETAHHUU ¢ OeTa-0oKaTopaMu, OTMEUEHO
Bo300HOBiIeHNe apuTMun (bonee 4 Toic. XKIC B cyTKH)
nocne otMeHbl AAT. OcTanbHble NallMEHTHI TPOAOIKUIN
npueMm AAT.

VHTepBEeHIIMOHHOE JIeUeHUE apUTMUI BBINOIHSIIOCH
TpeM HarueHTaM. Y OfHOM MarMeHTKU 2 MOMBITKU Pauo-
YaCTOTHON M3OJISLUM YCTHEB JIETOUHBIX BEH 110 MOBOIY
OI1 okazanmuch Hed(D(HEKTHBHBIMH, B HMCXO/IE Pa3BHIICS
nape3 mpaBoro kynosa auadparmsl. [IpuHATO perieHue
0 MpPONODKEHUM MpHUeMa aMHOAApOHa Ul yaepKaHUs

0

Puc. 3. Cnekmp napywienuii pumma u npo6oOUMOCmu y
nayueHmos ¢ apuUMMUYecKuM 6apUaHmom nOCMKOGUO-
HO020 muokapouma, 2oe AB 6noxaoa - ampuosenmpu-
Kynaphnas onoxkaoa, KT - yncenyooukoeas maxuxkapous,
KIC - sncenyoouxosan skcmpacucmonus, MA - mepya-
menvHnan apummusn, HKT - naoicenyoouxosas maxu-
kapous, HXKIC - nadcenydoukosas IKCmpacucmonus.

® Yacraa X3C (n=9)

@ Yactas HX3C + vyactas
X3C + napokcuamanbHas
MA (n=1)

Yactaa HX3C +
HeycTonumnsas HXT (n=3)

@ Yactaa HX3C (n=1)

@ Yacras HX3C + vactas
X3C + HeycTonumsas HXT
(n=1)

@ NapokcuamansHas MA
(n=3)

@ AB 6nokana Il u lll cTeneHun
(n=1)

® Yacraa HX3C (n=1)

@ Yacrasn X3C +
HeycTonuusas XT (n=1)

@® Yactas HX3C +
napokcuamanbHas MA (n=2)
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OPUT'MHAJIBHBIE UCCIIEJJOBAHM A

CHUHYCOBOTO puTMa. Elle JBOMM ManeHTaM Ha (OHE Io-
JIABJICHUS] aKTUBHOCTU MHOKAp/IUTa YCIEUTHO BBIMOJIHEHA
paauoyacToTHas KareTepHasi abmarms o moBoay OIT u
yactoit MoHoMOophHoi XKIC.

OBCYXJIEHHUE MOJYYEHHBIX
PE3YJIBbBTATOB

Hacrosimee ucciienoBanue 1eMOHCTpUpPYET 23 ciy-
Yasg apUTMHYECKOTO BapHaHTa MOCTKOBHIHOTO MHOKap-
JITA, PA3BUBIIETOCS MOCIE MEPEHECCHHONH MH(EKINU n
TIOATBEPKICHHOTO JIAOOPAaTOPHBIMU H/WIM WHCTPYyMEH-
TAJIBHBIMH MeTozilaMH HccienoBanust. [lo manabeiM Bce-
MHUPHOH OpraHm3aliu 37paBOOXPAHEHNS, TTOCTKOBUIHBIN
curnpoM («long-COVID») pa3BuBaeTcs uepes TpU MecsIa
mociie COVID-19 ¢ cumnToMaMu, KOTOpPhIE MTPOIOIHKAOT-
Csl HE MEHEe JIByX MECSILIEB, M HE MOT'YT OBITh OOBSICHEHBI
JIpyruM auarHo3oM. CHMITOMBI BKIIIOYAIOT B cebdsl ycTa-
JOCTh, OJBIINIKY, KOTHHTHBHBIC HapylleHHus. B kadecTse
BeyIIeH MPUIMHBI PACCMATPUBAETCS AN3aBTOHOMHUSI BETe-
TaTUBHOI HEPBHOH CUCTEMBI. B crienuanbHOM HccnenoBa-

Cpaeuumeﬂbuaﬂ XapaKkmepucmuka nauyuernmoe ¢ afceﬂyooukoebmu u

HAO0HCcey00UKOGHIMU HAPYUEHUAMU PUMMA
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HUH, BKIIFOYaBIIEM MAIIMEHTOB C jKano0amMy Ha y4yanieHHOe
cepaueOueHne, IepeHecne AaTHIUYHYI0 THEBMOHHIO,
BbI3BaHHYI0 BupycoM SARS-CoV B 2002-2004 rogax, aB-
TOPBI HE BBISIBUJIM ITPU3HAKOB ITOPAXKEHHUS CeP/IIa, APYTUX
OPraHOB M MPUIILUIM K BBIBOAY, YTO CHHYCOBasi TAXUKaPAMs
o0ycIioBiieHa paccTpoiictBoM afanraruu [9]. Takum oOpa-
30M, nanueHTsl, neperecumue COVID-19 moryT npenbss-
JATH Hecnenupuueckre xano0bl, KOTOpble TpeOyIoT Bee-
CTOPOHHEH TUarHOCTHKU. VIMEHHO 51H30/1bl yYalleHHOTO
cepieOneHus 1/iiu nepedou B paboTe cepilia mociryKu-
JIM TIOBOJIOM ISl OOpaIleHusl K Bpady BCeX MalieHTOB Ha-
IIEr0 UCCIIEI0BAHUSI.

Hecmotpst Ha TO, 4TO 30JIOTBIM CTaHJAPTOM JHa-
THOCTHKH MMOKapauTta siBisercs OMDb, ona He Bcerma
BO3MOXKHA U IesiecooOpasHa [10]. B Hamreli kiuHuKe pas-
paboTaH aJropuTM HEHMHBA3WBHOW JMAarHOCTHKH MHOKAp-
JIITa, KOTOPBI OCHOBAaH Ha COMOCTABJICHHU C OHOINCHen
MHOKap/ia, MOKa3aBIlIeM BBICOKYIO YYyBCTBUTEIBHOCTh U
cneuuduaHocts AKAT [11]. DTn maboparopHbie MapKepbl
HE TOJIBKO TIOJIE3HBI B IMArHOCTHKE MUOKap/IUTa, HO U I10-
3BOJISIIOT OTIPEJICITUTHCSI C PEXHU-
momM MCT. Tak, B Ha1ieM ucclieno-
BaHUM TAIUCHTHI C BBISBICHHBIM
AH®, oTCyTCTBYIOIIMM B HOpME

Tabnuuya. 2.

U OTpaXaromyM BBICOKYIO HM-

[Tapamerp I'pynma 1 I'pynma 2 p
KonraecTBo manueHTOB 11 11 - vyotolumeciylo  artHmiocts
MHUOKap/inTa, TOJly4yainn Oolee
[Tom (My>CKO#/>KEHCKHIA), n 5/6 3/8 0,659 | wunrencusnyro UCT meTunmpen-
Bospacr, et 50,1+16,4 43,3+18,2 0,375 | HH30IOHOM (B CPaBHECHHH C TH-
[IC® COVID-19, n 4 4 1,000 JPOKCUXJIOPOXUHOM). B anropur-
Me HEMHBAa3MBHOW JMarHOCTHKH,
Bruasnenne CAH®, n 7 7 1,000 | fommmo xano6 u amammesa (xa-
TI/ITpBI CAH® 1:40 [0, 1160] 1:40 [0, 1160] 0,918 paxkTepHas Tpuaaa - OCTpOoe Haya-
Tutper AT 1:80 [1:40; 1:160] | 1:160 [1:40; 1:320] | 0,709 70, cBA3b JIeOr0Ta ¢ MHpEKImEH,
Turpst ATKMI] 1:80 [1:80; 1:80] | 1:80[1:80; 1:80] [ 0,088 | “aBHOCT® “O’IBHgH“’I CHMITTOMOB
Turpet ATTM 1:80 [1:80; 1:160] | 1:80 [1:80; 1:160] | 1,000 f:;{ ;f in;)}’l P
Tutpsr ATBIIC 1:160 [1:80; 1:160] | 1:160 [1:80; 1:320] | 0,273 | MPT cepama, momoraromias Bbl-
Tonmuua 3CJDK, cm 8,8+1,3 8,9 £1,4 0,873 SIBUTb OTCPOYCHHOE HAKOIJICHHUE
Tomuuna MXKII, cm 10 [8;10] 8 [8;10] 0,077 | KOMTPACTHOTO Tperiapara B MHO-
kapae. MPT cepauna otnaercs
KJIP neBoro xenymouka, cM 4,840,8 4,7+0,4 0,587 NpE/IOUTEHHE B  JMATHOCTHKE
KO neBoro xemxyaouka, Mil 87,4+29,7 84,3+17,5 0,770 |  apurmMmueckoro BapHaHTa MHO-
KCO neBoro xemymodka, Mt 36,5+13,2 35,149,2 0,797 KapIuTa BBHJY €ro HEBBICOKOH
®B neBoro xemynaouka, % 58+4,2 58+5,3 1,000 TKECTH.
Paswep JIII, e 3,7+0,5 3,3+0,5 0,166 MPT wmpoio ucnonbsyer-
Csl B HEMHBA3WUBHOM JTMarHOCTHKE
Oobem JIIT, mn 47,6£10,6 42,7+15,1 0,387 | muokapmuTa, B T.4. IOCTKOBHIHO-
O6bem I, M 41,5+10,7 38,6+13.4 0,592 | 0. Tak, rpynnoii Bpaueii u3 ITons-
Pasmep ITK, cm 2,4+0,5 2,4+0,5 0,768 | M B Hos16pe 2022 rona omucaHa
CIUTA, v prcr. 753138 24655 0705 | P KIMHIIECKHX CITyHacs «3a-
: - . : («long

TAXKHOIO  MHOKapauTa»

IIpumeuanue: ATBIIC - anTuTena x aHTUreHaM BOJIOKOH HPOBOASAIIEH CHUCTEMBI
cepaua; ATI'M - anTuTena k aHTureHam maaxkoi myckynarypsl; ATKMI] - anTu-
TeNa K aHTUIeHaM KapAMOMUOLIMTOB; ATD - aHTUTeNa K aHTUTE€HaM SHAOTENNS;
3CJIX - 3amnsist creHka jieBoro sxenynodka; KJ1O - KoHeuHO-IHaCTONYCCKUil 00heM;
KJIP - xoneuno-auactonmyeckuii pazmep; KCO - KOHEYHO-CUCTONMYCCKHI 00bEeM;
JIIT - neBoe mpeacepaue; MXKII - mexoxenynoukoBast neperopozxa; IDK - mpaBsrii
wenynouek; [1IT - npaBoe npexncepaue; [ICP - nepenecennas cpennersbkenas gop-
Ma; CAHO® - cniemmduyecknit antunykieapusiii pakrop; CAJIA - cucronmueckoe

J1aBJICHHUC B JIETOYHOM apTepuu.

COVID-19 myocarditis») [12].
B uccienoBanue BKIFOYCHO TPOE
OTHOCHTEIBHO 3/I0POBBIX MYK-
YHH, Y KOTOPBIX B CPOKH OT 3-X JIO
5 MecsIeB Tocle NepeHeceHHOoM
HHQPCKIUN pa3BUIach KapTHUHA
OMBEHTPUKYJISIPHOM  CepleYHOM
HenocTtatouyHOCTH. DXOKI™ BbIs-
Buia cHmkenre OB u gunaranuyio
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Kamep cep/lia, a B OJTHOM M3 ClIydaeB - TPOMOO3 MOJOCTH
JIEBOTO JKeNyIouKa. J(narno3 Muoxkapaura OblT MOATBEPK-
ned MPT cepana ¢ KOHTpacTUPOBaHMEM TaJ[OIMHUEM B
cooTtBeTcTBHHU ¢ Kputepusimu Lake-Louise.

[Tomyuwnna GoNbIION pe30HaHC MyOIUKAIHS OT UIOJS
2020 r, B kotopoil oTpaxkens! pesyasrarsl MPT y 100
OOJIBHBIX B CpeHEM uepe3 67 JHEH mocie mepeHeCeHHOU
COVID-19 [13]: B 60% ciyuaeB BbIBICHbI IPU3HAKU BOC-
nasienus (yBennuenue nokasareneit T1 u T2, orcpouennoe
HaKOIJICHUE TaJIOJMHUS, YCUJICHHE CUTHaja OT MepHhKap-
na). [larmenram ¢ HauOosee BBIPQKEHHBIMU M3MEHEHUSI-
MU Obiia BhimosiHeHa DMB (n=12), mponreMoHCTpUpOBaB-
masi BBIPAKECHHYIO JIMM(OLHUTAPHYI0 WHQHUIBTPALMIO B
OTCYTCTBHE BUPYCHOTO TeHOMa. [1o MHEHHUIO aBTOPOB, I0-
JIy4EeHHBIE Pe3yJIbTaThl MOTJIM 03HAa4aTh OOJIBIION BCIUIECK
HapyUIEHWH pHUTMa CepAlla ¥ XPOHUYECKOH cepledHOn
HEJI0OCTATOYHOCTH B OJrKaliieM OymyIeM, 4To Mbl U Ha-
omromaeM B Hactosiiee Bpemst [14]. OCHOBHO# BBIBOI aB-
TOPOB 3aKJIIOYAETCS B TOM, uTO nepeneceHHass COVID-19
(taXke JIErKOro TEYEHUsI) aCCOLMHUPYETCS C BBICOKMM pHC-
KOM OTCPOUYCHHOTO MOpaKeHUsI Ceplia.

ITatorene3 pasButus apurmuii npu COVID-19
TpeOyeT nanpHeiIero u3y4deHus. B octpoii cragum 3a-
OosieBaHMsSI MOTYT OBITh aKTyaJIbHbl TaKHE€ MEXaHU3MbI
apUTMOTeHe3a KaK TOBPEKACHUE KapJHOMHOIMTA BH-
pycoM, OMOCPEOBAHHOE AHTMOTEH3UH-IPEBPAIIAIONIUM
(epMeHTOM 2, MAaCCHBHBIN OTEK NEpUKapaa U MOBPEKIL-
HUE BUPYCOM NEPUIMTOB B CHCTEME MHUKPOLUPKYJISIIH.
COVID-19 Moxer ObITH NPUYMHOW HWHAYKIHUH Hapy-
LICHUH pUTMa cepAala M3-3a KaTeXOoJaMHUHEPTHYeCcKOTo
BIIMSIHUSI MHTEPIICHKUHOB 6 1 1, akropa Hekpo3a oIry-
XONu-aib(a, KOTOPOE MOXKET YIUIMHATH ITOTEHIHAJIbI
JICHCTBUSL KETYJ0YKOB, HM3MEHss1 (YHKIMOHUPOBaHHE
HMOHHBIX KaHAJIOB KapJUOMHOIIMTOB U BBITECHSS IJIaKO-
mI00MH M3 necMocoM. [Ipu XpoHMUECKOM MHOKapauTe
MTOCTBOCHAIUTENBHBIN (PUOPO3 U XPOHUYECKOE BOCTIAJIe-
HHE BBI3BIBAIOT apUTMHHU 1O TUITy re-entry [15].

OnyOnuKoBaHbl €AMHUYHBIC HCCIIEIOBAHMS, 3aTPArk-
BalOIIME TEMY Pa3BUTHS HAPYLICHHU pUTMa U IPOBOIUMO-
CTH B ITIOCTKOBUIHOM IEPHOJIE, B 0COOCHHOCTH B OTJaJICH-
HoM. [IpuBeneH kIMHUYECKUH ciaydail pa3BUTHs MOTHOM
AB 6mokasel y 6076HOTO 89 J1€T ¢ TOCTHH(DAPKTHBIM Kap-
JIMOCKIIEPO30M, CTCHTHPOBAaHUEM TEepeTHEH MexoKeTyn0u-
KOBOW apTepu 3a 8 JIeT /10 OMHUChIBAEMBIX COOBITHIT [16].
[Marmuent crpagan nmocrostaaoi Gopmoit @I, 3a 3 mecsma
Jo rocnuranuzanuu nepesec COVID-19. Tlocne nonHoro
obcnenoBanust AB Ookaga TpakToBajiach Kak ClIEIICTBHE
NpUMeHeHHs B-aapeHo0IoKaTopa B MOCTKOBUIHBIN MEpH-
oz (ogHaKo, Ha (JOHE OTMEHBI NpernapaTa pa3perieHus 0o-
KaJibl HE OTMEYEHO), a TAKXKE KaK BO3MOXKHOE MPOSIBIICHHE
MTOCTKOBUTHOTO MUOKapanTa. OJHAKO y CTOJb MOXKHUIIOTO
MalMeHTa C OTATOIICHHBIM KapAMOJIOTHYECKUM aHaMHe-
30M HEHMHBa3MBHAs JUAarHOCTHKAa MHOKapauTa O0COOCHHO
CJIO’KHA, JMAarHO3 OCTAETCS BEPOSTHBIM.

Ocoboe BHHUMaHHE YJEJICHO MHOKap/UTaM, acCOIH-
upoBaHHbIM ¢ BBeneHueM MPHK-Bakiun [17, 18]. HeBbi-
cokast yactota (1-2 ciydas Ha 100 ThIC. MalMEHTOB) HE
MO3BOJISIET JMCKPEAUTHPOBATh BaKIMHALMIO Kak d(pQek-
TuBHBIH Meton npodunaktukun COVID-19, onnako Tpe-
OyeT BHUMaHUs C TOYKH 3PEHHsSI Pa3pabOTKH MOAXOJ0B K
MPe0TBpalieHHI0 ¥ 3()(EKTUBHOMY JICYEHUIO JaHHBIX
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ocnoxxHeHui. [Ipeanonaraemple MeXaHM3MbI BKIHOYAIOT
MOJICKYJIIPHY0 MUMHKPHUIO MEXK]y Criaiik-0eikom SARS-
CoV-2 u ayToaHTHI€HaMHU M 3allyCKaloT paHee CHOpMH-
pOBaHHBIE M HEKOHTPOJMpPYEMble MMMYyHHbIE INyTH. B
HallleM UCCJIC0OBaHUY MPHUBE/EH NMPUMEp 3HAYUTEIHLHOTO
YXYIILCHUS! COCTOSHUSL ¥ BIEPBBIE 3apErHCTPUPOBAHHOTO
HapyIICHHUs TPOBOJAMMOCTH Cep/lla y NMAalMeHTKH, paHee
nepenecmeit COVID-19, Bo3nukine Ha 4-if 1eHb nocie
BaknuHanuu «KoBuBak». DToT akt He MO3BOJNISET [IeNaTh
MOCIEIIHBIX BBIBOJOB O «BUHOBHOCTH» BaKIMHBI B pa3-
BUTHU MHOKapJHTa, HO 3aCTaBIISET 33yMaThCsl O BKIIAJE
BaKIMHAIIMU B aKTHBAIIMIO MEXaHM3MOB €0 Pa3BUTHL.
Jleuenne mmokapmuta Oasupyercs Ha MCT mmro-
KOKOpPTHUKOCTEpouaMu. Jloka3zaHO HX IOJOKUTEIBHOE
BJIMSTHUE HA MPOTHO3 U CHIDKCHHUE JICTaJbHOCTH MPH TsI-
sxkenoir COVID-19 [19]. Crepounnbsl MOTYT MOAYIHPOBATH
MIOBPEX/ICHHE JIETKUX, OMOCPEIOBAaHHOE BOCIIAICHHEM, U
YMEHbIIATh MPOrPECCHPOBAHUE JIbIXATENIbHOM HegocTa-
TOYHOCTH, YMEHBIIATh MOTPEOHOCTH B PECHHPATOPHOU
MOZICP)KKE M CHIDKATh PUCK cMepTH. Ha ceropusimHui
JIeHb HM OJ[HA Jpyras TpyIia NpernaparoB He IoKasaia
JIOCTOBEpHOrO yinyuineHus nporuosa npu COVID-19 [20,
21]. Orto kacaetcst U cllyuyaeB OCTPOro Muokapauta [22].
Pexomenpanuu mno jeueHutro mMuoxkapautoB 2013 1 wuc-
kirogator HazHadeHue VICT BUPyCIIO3UTHUBHBIM OOJIBHBIM,
B OTHOIICHUHM OCTPBHIX (B TOM 4mcie (yIbMHUHAHTHBIX)
MHOKap/INTOB MHEHUS O IeJecO00pa3HOCTH CTEPOU]I-
HOHW Teparuy pacxXolsTcs, OJHAKO IPH KOPOHABHPYCHOM
MHUOKap/INTe Teparnusi CTEpOUaMU OOBIYHO HE BBI3BIBAET
oraceHuii, ee 3(h(heKTUBHOCTH 00YCIIOBIIEHA BBICOKOH BOC-
MAJIUTEIbHONH aKTMBHOCTBIO M CIIOCOOHOCTBIO KOPOHABH-
pyca MHIYIMPOBATh CIEKTP ayTOMMMYHHBIX pEakiui, B
TOM YHCIIC 3aTsDKHBIX [23]. MccnenoBanus MocaeHuX JieT
mokazaiu 3 HEKTHBHOCTh U OE30MIACHOCTh TAKOH TEpariu
U 1py 0OHapy >KEHUHU NTApPBOBHPYCHOTO F'eHOMa B MHOKap/ie
npu OMB [24, 25]. Hamu onyOnuKOBaHbI JaHHBIC 00 3(-
(DEeKTUBHOCTH MOHOTEpANNK KOPTHKOCTEPOUIAMH B JieUe-
HUHM MOP(OJIOrHYecKr BepUPHUIMPOBAHHOTO TTOCTKOBH/I-
HOTO MHOKap/uTa C CHCTOJINYECKON AUC(YHKIHMEH, B T.4.
npu obHapyxennu PHK koponaBupyca B muokapae [7].
JlaHHBIE 00 YCHENIHOM HMCHOJIB30BaHUH THIIPOKCHUXIIOPO-
XMHa B JICYEHUHU MTOCTKOBHTHOI'O MUOKaP/IUTa OTPAaHUYEHBI
HEeOOJIBIIMMHU HCCIIEIOBAHUAMH, OJHO M3 KOTOPBIX TaKXkKe
MPOBENICHO Ha 0a3e Hamlel KIMHUKH [26, 27].
[IpencraBneHHble HAMH PE3YJIBTaThl KOMIUIEKCHOTO
JICYCHUs] apUTMHUYECKOTO BapHaHTa IMOCTKOBUIHOTO MHO-
kapauTa (B T.4. ¢ mpumenenneM Msrkoid UCT) cBuzerens-
CTBYIOT O TOM, 4TO TTaTOreHeTHUYecKasl (0a3ucHast) Teparms
MO3BOJISIET  YAYYLIUTh PE3YNbTaThl AaHTHAPHUTMHUUYECKOTO
JICYCHUsI, a B CIy4ae COXPAHEHHs apUTMHUHU ONTHMAJIBHO
MOATOTOBUTH OOJIBHBIX K WHTEPBEHIIMOHHOMY JICYCHHIO.
HeoOxonnmo nanpHelniee n3y4eHne 3Toi IpooIeMBl.

3AKJIIOYEHHUE

Hapymenus putma 1 IpoBOANMOCTH CEpALA, BIIEp-
BbIe pa3zBuBmrecs nocie COVID-19, TpeOyroT uckimrode-
HUSI HE TOJIBKO OCTPOTO, HO M ITOJOCTPOro / XPOHNIECKOTO
MUOKapAUTa, KOTOPBIM pa3BUBAETCs yepe3 2-8 MecsleB
mociie COVID-19. ApurMuyeckuil BapHaHT SBISCTCS
CaMOCTOSATENILHON (POPMOI TOCTKOBUIHOTO MHOKAPIUTA,
KOTOPBII MPOSIBISICTCST PAa3HOOOPA3HBIMU HAPYIICHUSIMA
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pUTMa ¥ IPOBOANMOCTH 03 3HAYMMOH JUIaTalui KaMmep
cepaua u cucroinndeckoit aucynkunu. CriekTp apuTMui
y OOJIBHBIX C TOCTKOBUIHBIM MHOKapIUTOM MPEACTABICH
KaK KeJyJOYKOBBIMM, TaK M HaJKEeIyJOYKOBBIMH Hapy-
LICHUSIMH PUTMA, B OOJBILICH CTENEHH - YacTOi CHUMII-
TOMHOI 3kcTpacucronueil. Hapymienus mpoBOIUMOCTH
cepilla BCTPEYAIOTCS OTHOCUTENIBHO HEYACTO, HO MOTYT
HOCHTbH YCTOIUYMBBIA XapakTep M TpeOOBaTh MMILIAHTA-

59

LUK KapIMOCTUMYIIATOpa. XapaKkTep apuTMUI HE 3aBUCUT
0T cremneHu TsokecTu nepeHeceHHoit COVID-19. basuc-
Hasl Tepamusi apuTMHUYECKOT0 BapHaHTa IOCTKOBUIHOTO
MHUOKapIUTa METHINPETHNU30IOHOM H/UIH THAPOKCHXIIO-
POXHMHOM (B 3aBHCHMOCTH OT CTENEHH MMMYHOJIOTHYEC-
KOW aKTUBHOCTH) ITO3BOJISIET MOBBICUTH (P PEKTUBHOCTH
AHTHapUTMUYECKHUX [PENapaTtoB C IEPCIEeKTUBOW UX
TIOJTHOM OTMEHBI y 4acTH OOJIbHBIX.
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METOJIMKA JTAITAPOCKOITMYECKO¥ PEHAJIbHOM JJEHEPBAIIMU: [TIMJIOTHOE UCCJIEJJOBAHUE
HA )XMUBOTHbBIX
J.A.Bamrra', JI.U.Bunenckuii’, F0.C.Kpusomees?, K.B.Moauukos?, M.A.Moauukosa’, A.b.Pomanos’
ITBY «l'opoockas knunuueckas donvnuyayn, Poccus, Ilamuzopck, npocn. Kanununa, 0. 33; *I'bY3 «Kpaeesoi xu-
Huyeckuil kapouonozuueckuii oucnancep» Cmaspononsckozo kpas, Poccus, Cmasponons, yn. Ilpuzopoonas, 0.224-a;
@OI'BY «HMHUI] umenu axaoemura E.H. Mewanxkunay M3 P®, Poccus, Hosocubupck, yn. Peukynosckas, 0.15.

Heanb. Ouennts 3h(heKTUBHOCTH U 0E30MACHOCTB JIANAPOCKOINYECKOH MEXaHNUECKOH peHalIbHOI JIeHepBally.

Marepuan u MmeToabl UccenoBanus. Tpuauars oell Becom 92,3+2,1 Kkr pa3aeneHbl Ha 2 TPYMIbLI: KOHTPOIbHYIO
(rpynma I, n=15) n mexanuyeckoi peHanpHol nenepsauuu (rpynna II, n=15). [lepuox nocneomnepannonHoro Hadmo-
JICHHUs COCTaBIsUI 6 MecsileB. B xone uccinenoBaHus OLEHUBAIUCH CIETYIONUE MOKa3aTean: apTepuaabHOe AaBICHUE
(A1) B OTBET Ha BBICOKOYACTOTHYIO 3j1eKTpruueckyto ctumyisiuio (BOC) n3 npocsera cocyna, KpeaTHHUH M MOYEBHHA,
SITPOTEHHBIE ITOBPEXKICHHSI TOYEUHBIX apTEePU 10 pe3ysIbTaTy aHruorpaduu, CTeneHb pa3pyIeHns: HePBHBIX BOJIOKOH O
JTAaHHBIM FMCTOJIOIMYECKOTO UCCIIEI0BAHHUS.

Pe3yabrarhl. 32 Bech IIepHo/] HAOIIOCHHS - BCE XKMBOTHBIC JKMBBI. 3HAYCHUSI MOYECBHUHBI M KPEaTHHUHA B TEUCHUE
WCCIIEJOBaHUS HE BBIXOWIN 32 IPaHUIbl HOPMbI. CTEHOTHUYECKHX SITPOTCHHBIX MTOBPEXKACHUN aHTHOTpadusi HOueyHbIX
apTepuil He BbIsiBIIIA. Uepe3 6 MecsleB Bo 2-il rpymme oTMedaeTcs runepren3uBHblil orBeT AJl Ha BOC, Tak ke, Kak U B
KOHTPOJIbHOM (ToBbINIeHUE cuctoimdeckoro AJl A70,27+5,31 mm pr.ct. (p>0,005), nuactonuueckoro Al A49,87+6,04
MM pT.cT. (p>0,005). Uepes 6 mecs1eB KUBOTHBIE BBIBOJWINCH U3 UCCIEOBAHUS Ul THCTOJIOTMYECKOrO aHanu3a. ['u-
CTOJIOTMYECKOE HCCIIeIOBAaHKE IT0KA3aJI0: BO BTOPOH IPyIIIe MMEIIUCh OTEYHOCTh U BaKyOJIM3alisi HEPBHOTO BOJIOKHA Oe3
MIPU3HAKOB JIEMUEITMHU3AIMH, [TOJTHOTO pa3pyLIeHHUsI HEPBHOI'O BOJOKHA He HAOJIIOaIOCh.

BriBoasl. Jlanapockonueckass MexaHUUecKas peHallbHasl JACHEepBaLusl SBJIsIeTCsl O0e30IacHON MeToauKol. ['nmo-
TEH3MBHBIN PE3YJIbTAT JIAITAPOCKONYECKOH MEXaHN4YECKOH PeHAIbHOM JIeHepBalMu ObLI KPATKOCPOYHBIM.
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euu. 2023;30(4): 61-68. https://doi.org/10.35336/VA-1167.

LAPAROSCOPIC APPROACH FOR RENAL DENERVATION: AN EXPERIMENTAL STUDY ON ANIMALS
D.I.Bashta', L.I.Vilenskiy?, Yu.S.Krivosheev?, K.V.Modnikov?, M.A.Modnikova’, A.B.Romanov?
ISBIH «City Clinical Hospitaly Pyatigorsk, 33 Kalinin str; ’SBIH «Regional clinical cardiologic hospital» of Stavropol
region, Russia, Stavropol, 224-a Prigorodnaya str.; *FSBI «Meshalkin National Medical Research Centre» of the
Ministry of Health of Russia, Russia, Novosibirsk, 15 Rechkunovskaya str.

Aim. To study the efficacy and safety of laparoscopic mechanical renal denervation.

Methods. Thirty sheep with mean weight 92.3+2.1 kg were divided in 2 groups: control group (group I, n=15) and
mechanical laparoscopic renal denervation group (group II, n=15). The follow-up period was 6 months. The following
parameters were assessed: blood pressure in response to high-frequency electrical intraluminal stimulation, creatinine,
blood urea nitrogen test (BUN), damage to the renal arteries according to the result of angiography, the degree of destruc-
tion of nerve fibers according to histological examination.

Results. All animals were alive during the entire observation period. The creatinine and BUN were within the
normal ranges during the observation period. Angiography of the renal arteries did not reveal iatrogenic stenotic lesions.
After 6 months in group 2 there was hypertensive response of blood pressure to high-frequency electrical stimulation (in-
creased systolic blood pressure A70.27+5.31 (p>0.005), diastolic blood pressure A49.87+6.05 (p>0.005)). After 6 months,
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the animals were euthonised, further histological examination was completed. Histological examination: in the group II,
there was swelling and vacuolization of the nerve fiber without signs of demyelination.
Conclusions. Laparoscopic mechanical renal denervation is a safe technique. However, the hypotensive effect is

short-term.

Key words: resistant hypertension; renal sympathetic denervation; animals; high-frequency stimulation; histologi-

cal examination; experimental study; renal arteries
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OCHOBHO METOJ JIeUEeHUs apTepHATIbHON TUIIEPTEH-
3un (AT') - MeaukamenTo3Hast Tepamnust [ 1]. MHorouncien-
HBIE UCCIIEA0BaHMs MTOKA3alIM, YTO YaCTOTa PE3UCTEHTHOM
AT' cocraBnser 10% cnydaeB cpeau Bcell MOMyNIALUU
naiueHtoB ¢ Al [2, 3]. OnHako B OTJENBHBIX IpyMnax
MAIMEHTOB, HAIPUMEpP, C XPOHUUYECKOH OOJIE3HBIO MOUEK
(XBII), pacrpocTpaHeHHOCTb pe3ucTeHTHOH Al Moxer
noxouth 10 30% [4]. B cBsi3u ¢ 3TUM pa3paboTKa aibTep-
HaTUBHBIX MEIMKAaMEHTO3HOH Tepariy TEXHOJIOTHH Jieue-
Hust Al mpencrasisier O0bIIONH HHTEPEC.

B 1931 rony BnepBble Oblia IpeuIoKeHa METOANKA
OIIEPATUBHOIO JIeUeHUs pe3ucTeHTHOH Al - TopakoaroM-
OanpHasi cuMmarakroMus [5]. JlaHHOE omepaTuBHOE Jieue-
HUE B OOJBLIMHCTBE CIy4aeB CHOCOOCTBOBAJIO HE TOJIBKO
YCTOHYMBOMY CHW)KEHHIO apTepuaibHoro nasieHus (A/l),
HO U YBEIUYEHUIO MPOJOKUTEIBHOCTH JKU3HU. Y 3TOTO
METo/ia JIeUeHHUs1 HaOJIIOAJINCh Cephe3HbIe MOOOUHBIE A(-
(eKTHI - OpTOCTaTHYECKash THIIOTEH3MS, aHTUIPO3 (OTCYT-
CTBHE TIOTOOT/ICIICHNUS) M HapylIeHHe padoThl KUIICYHHKA
[6]. B cepenune 20-ro Beka mpuMEHEHHUE IPOIICIYPhI OBLIO
OCTAHOBJICHO B CBSI3H C €€ NHBa3MBHOCTBIO U HEOIAronpu-
SITHBIM ITpOoQHIIeM O€3011aCHOCTH.

C 2011 roga akTUBHO U3y4aeTCss METOAUKA BHYTPU-
cocyaucToil peHanbHol nenepsaunu (P/1). Ha ceropmsim-
HUH JIeHb 3Ta METOJMKA ONEPaTUBHOIO Jeue-
HUS BKJIIOUYEHA B €BPOINEHCKHUE PEKOMEHJAIUHI
no sneuenuto AI' 2023 rona [7]. DddexrTus-
HOCTh PJI m3ydanmach BO MHOTHX HCCIIEIOBa-
HUsIX, B TOM uncie u B Symplicity HTN-3, rae
OBLIO JI0Ka3aHO OTCYTCTBHUE JUTUTEIBHOTO T'H-
noreH3uBHoro apdexra [8]. B 2022 roxy omy-
OJMKOBaH OKOHYATENbHBIH aHaIU3 JaHHOTO
HCCIIEeI0OBaHMsI, KOTOPBIM IOKa3bIBaeT IOJIO-
JKUTENBHBIA pe3ynsrar uepes 18-36 Mecsues
B rpynne, rae BeinoaHsiack PI [9]. Oxnako
BpeMs B TepalneBTHYECKOM anamnazoHe A/l co-
crapisio Beero 18-30% [10]. Mera-ananus
15 uccnenoBanuii, BKIO4Yaromuii B ceos 1416
MalUEeHTOB, MoKa3al, 4yTo PJ[ MoXeT CHU3UTH
nokazaresu AJl ot 5 no 10 MM pr.cT., onHa-

ko Oe3 BinusiHusA Ha oducHoe AJl [11]. Takum odpazom,
aBTOPBI CJICJIANIA BBIBOJ, YTO HCOOXOIAMMBI JaJIbHEUIIIHEC
uccinenoanus PJ] ¢ Oonee NIUTENbHBIME IEPHOIAMU Ha-
OJIIOJICHUS, a TaKXKE OOJBIIUM pa3MepOM BBEIOOPKHU U 00-
Jiee CTaHJIapTU3UPOBAHHBIMU MIPOLIETYPHBIMU METOJIaMH.
Eme onun Mera-ananus, onyonukoBaHHbii B 2022 roxy,
BKJIFOYABIIMK 9 mcciaenoBanuii u 1555 manmeHTOB, I10-
KasaJl, uTo uepe3 2-6 MecsALeB MOocie JICUEHUs MoYeqHas
JICHEpBAaIKs CHIKalla 24-yacoBoe amOyIaTOpHOE CUCTO-
nuyeckoe AJl Ha 3,31 MM PT.CT. 1O CPAaBHEHMIO C TPYNIOM
wiane6o [12]. P] takke cHMXKalla THEBHOE CHCTOJINYCC-
koe AJl Ha 3,5 MM PT.CT. U HOUHOE Ha 3,2 MM PT.CT. 1O
CPaBHEHHUIO C TPYNION KOHTPOJIS.

ITo pe3ynbraTaM McciieJOBaHUN Ha >KUBOTHBIX MO-
Ka3aHO, YTO BHYTPUCOCYIHUCTas ablanusi C IENIbI Je-
HEpBAIlMM TIOYCYHBIX apTePUil HMMEET 3HAYUTCIIHHBIC
OTpaHUYEHUS C TOUKH 3PEHUs BO3MOXKHOCTHU MOBPEXKIE-
HUS HEPBHBIX BOJIOKOH IEPHAPTCPUATHHON KIIETYATKH
[13-15]. Takum 0Opa3oM, OTCYTCTBUE MPOJOKUTEIBHO-
ro THIIOTCH3UBHOTO pe3yibrara PJ[, Bo3MoxHO, 00BsicC-
HSAETCSl TE€M, 4YTO BHYTPUCOCYJIUCTAas pPaauovyacTOTHas
a0JsAIUsl HEe BBI3bIBACT 3HAYUMOTO MOBPEIKICHHS CUMIIA-
TUYCCKUX HEPBHBIX BOJIOKOH, PACIIOJIIOKCHHBIX B Tapa-
apTepualibHON KUPOBOU KIIeTUATKE.

1 rpynna
(koHTpONbHaA)
N=15 osew,

2 rpynna
(nanapockonuueckas
mexaHuueckan /1P[)
N=15 osel

Puc. 1. luzaitn uccneoosanus, 2oe JIP/ - nanapockonuueckasn pe-
HanvHas oenepsayus, A/l - apmepuanvnoe oasnenue.
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B 2017 romy ObLI0 OMyOIMKOBAHO HCCIIEIOBaHHE 1O
VABTPa3BYKOBOM peHanbHOU neHepBaiuu [16]. B nanHoi
paboTe TOKa3aHbl ONTUMHCTHYHbIE pe3yabTarbl. JpexT
cumkenus AJl onieHuBancst uepe3 3 mecsia mnocie mpo-
ueaypsl u coctaBuia ot 9,7 no 10,6 MM pT.CT., @ ipu 36-
MECSIYHOM HaOJIIOJICHNH 32 MalleHTaMu [10CJIe YIbTPa3By-
koBoii P/ cumkenue A/l cocrasmnsiino go 18 mm pr.ct. [17].

C 2020 roma cramu u3ydaTbcst OC30MaCHOCTh U (-
(PEeKTUBHOCTH J1aNapOCKONMMYECKOW pPEHaJbHOW JeHepBa-
uuu (JIP/T), B mporecce KOTOpoii BO3/1eHCTBUS Ha HEPBHBIC
BOJIOKHA HAHOCHJIMCh CO CTOPOHBI OpIOIIHOM nosoctu. B
HCCIIeJOBaHNU Ha cobakax depe3 8 Henmesb HaOMIOICHHUS
Obuta oTMedeHa OeszomacHocTh JIP/I, a Takke CHIDKEHHE
cucronmuueckoro (CAJl) u muacronmuueckoro (JAL) AJl
Ha 14 mm pr.cT. [18]. MccnenoBanue okpyKHON MOYEUHOM
CHMITAaTUYECKOM JICHEpBallMU TOKa3aJ0 ONTHMUCTUYHBINA
pesynsrar. CHmxkeHue AJl mocie BBIMTOTHEHHOW Ipo-
Leayphbl cocTaBWIO 22,8 MM PT.CT., OMHAKO APQPEKT ole-
HUBAJICS TOJBKO B OCTPOM IIepuoze, 0e3 NalbHEHIero
HaOmonenus [19]. B 2022 rony BrepBble HCIOIB30BAIN
KpYroBO# paguouacToTHbI amextpon ang JIPI. lannoe
HCCIIeJOBaHNE TOKa3aI0 0e30IacHOCTh METOAMKU B BUJIE
OTCYTCTBHUS SITPOT€HHBIX CTCHO30B IOYEYHOH apTEpPHH.
D¢ddexruBHocTs B cHmxenuu AJl He orenuBanacek [20].
Takum 00paszom, umerornuecs uccienaoBanus JIP/] mokasa-
11 6€3011aCHOCTh METOIMKH, 0e3 oreHku addekra Ha Al
B OTCPOYEHHOM HEPHO/IE.

Ha ceropusiauii eHb B MEPOBOM HAyYHOM COOOIIIC-
CTBE HE M3yyasach JCHEPBAIMsl HEPBHBIX BOJIOKOH B Iapa-
apTepuabHON JKUPOBOM KIleT4aTke. TeopeTnuecku, B CUITY
TIOBEPXHOCTHOTO PACIIONIOKEHHUSI HEBPHBIX BOJIIOKOH, d(deKT
JITAHHOTO BO3JEHCTBUSI MOXKET OBITh CUIIbHEE, YeM IIPU BHY-
TPUCOCYMCTON pEHAIBHOM AeHepBai. MBI TakKe Ipemo-
JIOKHJIM, YTO MEXaHUUeCKasl JIAapoCKOINYecKas peHaJIbHAs
JICHEPBAIHST MOXKET ObITh OE30IIaCHOI METOTUKOM.

Puc. 2. Xupypzuueckue uncmpymenmul 01 bINOTHEHUA MEXAHUYECKOIL 1ana-
POCKORUUECKOU penanvHoul oenepsayuu: 1 - Habop 3axcumos 014 1anapocKonu-
uecKko2o 0ocmyna (NoayeoaHa, OUCceKmop, uzinooepycamens), 2 - uzna Bepewa,

3 - nabop mpoakapos, 4 - ckanvnens, 5 - zemocmamuyecKuil UHMPoOvlocep,

6 - wnpuuy, 7 - 3axcumvl bunepom, Mockum, 8 - uenooepacamenu, 9 - HoxcHuYbl,
10 - nunyemet, 11 - yanku.
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HeJ’IBIO nucciiegoBanus CTajaa OlCHKa KpaTKOCPOUHBIX
U CPCAHCCPOUYHBIX PE3YJILTATOB HaHapOCKOHH‘IECKOﬁ MC-
XaHWYECKOH peHaHLHOﬁ JCHCpBAllMU Y )KUBOTHBIX.

MATEPHUAJI U METOJbI
HCCIEJOBAHUA

OkcrnepuMeHTanbHas paboTa (JlamapoCKONMn4ecKas
MeXaHW4YecKasi JeHepBalus) Oblla BBITOJHEHA Ha 0ase
KpaeBoro KIMHNYECKOTro KapANOIOTHYECKOTO TUCTIaHCepa
CraBpor1oiIst COrIacHO 3THYECKUM HOPMaM, PEriaMeHTH-
PYIOIINM 3KCIEPUMEHTHI Ha KUBOTHBIX, B COOTBETCTBHU
¢ EBponeiickoil KOHBEHLIMEN O 3aILUTE MO3BOHOUYHBIX JKH-
BOTHBIX, UCTIOJIB3YEMBIX /ISl 3KCIIEPHMEHTOB MJIM B MHBIX
Hay4HbIX 1emsix, Ne 123 or 18 mapra 1986 1. (CtpacOypr),
n npukazom Munzapasa Poccun ot 1.04.2016 Ne 1991 «O0
YTBEp KIICHUH TPABIII HaJJIeKaIei 1adopaTopHON Tpak-
TUKM». [{u3aifH U pyKOBOACTBO paboTO¥ OBLIM BBITIOTHE-
HbI cOBMeCTHO ¢ coTpyaHukamu ®I'bY HMUL] nm. akan.
E.H.Memankuna. [TpoTtokon uccienoBanust ObUT 0T00peH
KOMHCCHEH 110 COAEp’KaHMIO M HCIIOJIb30BaHMIO Jlabopa-
TopHbIX KUBOTHBIX ®I'BY HMMUII um. akan. E.H.Mewman-
kuHa (HoBocmbOupck).

I'pynmy uccrnenoBanus coctaBuin 30 oOBel, KOTO-
pble OBUIM pa3felieHbl Ha 2 TPYIIIBL: rpymnmna [ - KOHTpoIb-
Has n=15, rpymma II - mexarmueckast JIP/] n=15 (puc. 1).
B rpynmax >KMBOTHBIX BBIITOJHSUIUCH CIIEIYIOIINE BO3-
IEUCTBUS:

* [ rpynna. [IpoBoguics KOHTPOJb YPOBHSI KpeaTHHUHA
U MOYEBHMHBI KPOBH, a TaK)XK€ BHYTPHUCOCYANCTAsI BBICO-
koyacToTHast ctuMyisaiust (BOC) ¢ menpio onpenencHus
orBeta A/Jl.

e II rpynna. [IpoBoaunace mexanuueckas JIPI[ - pa3py-
LIEHHE HEPBHBIX BOJIOKOH B IapaapTepuanibHON >KHUPOBON
KJIETYATKE ¢ JajbHEHIIEH OLIEHKOH MoKas3areneil Kpearu-
HHUHA, MOYEBHHBI KPOBHU 1 ypoBHeM oTBeTa A/l Ha BOC.

D¢ dexTuBHOCTH  OmEpa-
IIMM OICHMBAJIaCh Yepe3 IIEeCTh
MecsieB HaONIOeHUsT - OTCYT-
CTBHE OCTPOTO THIEPTEH3HBHO-
ro orBera Ha BOC mu3 mpocsera
[IOYe4yHON aprepun. Meroauka
BOC BbiOpana kak cTaHAapT
onenkn 3¢ dexruBrnoctu PII [21,
22]. bBesonacHOCTb OIICHHMBA-
Jach B TIEPBBIH JEHB TOCIIE OTe-
pammu, Ha 14-e u 30-¢ cyTkH, 1,
10 UCTEUCHUH IECTUMECIIHOTO
nepuoaa. Kpurepusamu oueHku
0e30macHOCTH  OBITH:  OTCYT-
CTBHE SITPOTEHHBIX IOBPEXKIE-
HUM CTEHKH MOYEYHOW apTepuu,
JMHAMHKA YPOBHSI KpEeaTHMHUHA
1 MOYEBHHBI.

IlepBuunoit KOHEYHOM
TOUKOM OBLT TMmokazaresib AJl B
oteet Ha BOC. TloBbmenne AJ]
CBbIIIE 15 MM PT.CT. cUMTaAIOCH
MOJIOKUTEJILHBIM ~ OTBETOM  Ha
BOC. BropnuHbIMH KOHEYHBI-
MH TOYKaMH CTaJId W3MECHEHHMs
roKasarejiell KpeaTMHHHA U MO-
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YEeBHHBI KPOBH (IIOBBIIICHHE MOKA3aTelIei BBIIIE IPAHHIIBI
HopMbl, N kpearunuH 60-110 MrMomnb/i1, N MOYCBHHBI
3-9,2 MMOJIB/JT), SITPOTCHHOE CTCHO3UPOBAHUC MOYCYHBIX
apTepuil 1Mo JIaHHBIM aHTHOTpaduu, Pe3yIbTaThl THCTONIO-
TMYECKOTO HCCIICIOBAaHMs TapaapTepUaibHON IKHUPOBOU
KJIETYaTKH M CTEHKM ITIOYEYHBIX apTepuil (paspylieHue
HEPBHBIX BOJIOKOH).

MeTonuka onepaTHBHOTO BMELIATEIbCTBA

Mertonuka mexannueckoit JIPJI neranbHO onmuchBaeT-
csl B cTathe, omyonukoBanHoi B 2017 roay [23]. Lerns mpo-
BEJICHUSI OTEpali COCTOUT B MEPECEUCHUH HEPBHBIX BO-
JIOKOH TapaapTepuabHON )KUPOBOW KIIETYATKH MOYEUHBIX
aprepuii. s mporitakTHKK epruonepaoHHbIX THOHHO-
CENTHYECKUX OCJIOKHEHUH BHYTPHMBIIICYHO BBOAMICS 1
rpaMm 1e(pTpHaKCOHA B Pa3BEACHHU C (PU3HOIOTHYECKUM
pactBopom (NaCl 0,9%) oobemom 10 mi1. C menbro mpeme-
JIMKAIMY BBOJIMJICS TPamaJioll U3 pacuera 3 MI/KT BHYTpPH-
MblIIeyHo. J[i11 BHYTPHBEHHON aHECTE3MH MCIOJIb30BAJICS
npornodo ¢ J03UpoBKOM BBeAeHUs 1o 20 mMr kaxabie 30
CEeKyHJl BHYTPUBEHHO, /IO TOSIBJICHUSI KIMHMYECKUX TPH-
3HAKOB aHeCTe3uu. B nanbHeleM moaaep kuBajgoch BHY-
TPUBEHHOE BBeIeHHE nporodoiia u3 pacyera 0,5 Mr/kr/mMuH
¢ wucnons3oBanueM mepdysopa. [lox oOmieit aHecresueit
MIPOU3BO/IMIIOCH BBIJIEJICHHE TIpaBol OepeHHOI apTepu,
aprepusi ImyHKTUpoBasiack 1o Meroauke Seldinger. 1o me-
TAJUIMYECKOMY TPOBOJHHKY B O€JJPEHHYIO apTepHio ycra-
HaBJIMBAJICS MHTPOJBIOCEP C TEMOCTaTHYECKUM KJIAITaHOM
pazmepom 7 Fr. Bokpyr 30HBI pacnojoKeHus reMOCTaTu-
YECKOTO MHTPOJIbIOCEPa HAKJIA/IbIBAJICS KUCETHBIN IIOB Ha
CTeHKy aprepuu. [Ipou3BOIMIOCH 3alOHEHNE UHTPOJIBIO-
cepa C TeMOCTaTHYECKUM KJIallaHOM PacTBOPOM renaprHa B
pa3BecHUH ¢ pu3HoIornIeckuM pactopom 2500 EJT/mi.

C 1enbi0 KOHTPAaCTUPOBAaHHS MOYCUHBIX apTepuil
HCIIOIb30BAJICS] aHTHOTpapUIEeCKUil TMarHOCTUYECKUH Ka-
Terep Juisl npaBoil kopoHapHoi aprepun JR 4.0 (Cordis,
Miami, USA). KoHTpacTHOe BeIIEeCTBO - KCEHETHKC
350 (GUERBET, France) nmu6o ynerpaBuct 350 (Bayer,
Germany) pacxomoBaiochk u3 pacuera 10-20 M1 Ha TTOUCK
U BU3yaJlM3alMIo OJHON MovyeyHou aprepuu. Yepes ycra-
HOBJICHHBII TE€MOCTaTHUECKUH HWHTpOJbIOCEp B Opromi-
HOW OT/AEN aopThl BBOAWIICS BBIINICYKa3aHHbBIH JHArHO-
ctuueckuil karerep JR 4.0. Ilocne mo3unmoHupoBaHUs
JIMarHOCTUYECKOTO KareTepa B YCThE MOYEYHOH apTepHu
(J1eBO¥t MK IIPABOH ), 1TOJ] PEHTTEH-KOHTPOJIEM 3JIEKTPOHHO-
onrtu4eckoro npeodpasopareis (Arcadis Varic «Siemensy,
Germany) B IOJOXEHUU TEPEAHE3aHUH MPOU3BOUIIOCH
KOHTPACTUPOBaHKE MOUCYHOH apTeprH ISl OLICHKH ee JIU-
ametpa. Takoi ke METOJUKON BBITIOIHSIIOCH KOHTPACTH-
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pOBaHKE TIPOTHBOIOJIOKHON MOYeUHO aprepuu. Jluarno-
ctuueckuit karerep JR 4.0 u3pnexancs u yepes NpekHUH
MHTPOJIBIOCEP C TEMOCTATHYECKUM KJIAITAHOM B ITOYECHYHBIC
apTepuH TOOYEPETHO BBOAWIICS JHAarHOCTUYECKUH DJIeK-
TPOPHU3HOIOTMYECKUN KaTeTep C IENbI0 BBIOJIHEHHMS
BOC. Jlns nanHOU mporenypbl MCHOIb30BAICS AIIEKTPO-
¢dusnonoruyeckuit karerep-saekrpos Celsius (Biosense
Webster, USA) pasmepom 6 Fr ¢ BO3SMOXKHOCTBIO 3JICKTPH-
YEeCKOH CTHUMYISILUH C €ro KOHYMKA. DIEKTPO(YU3UOIOTH-
YEeCKHH KaTeTep-3JIeKTPO/] 10/ PEHTICHOJIOTHYECKUM KOH-
TPOJIEM B MOJIOKCHUH TIEPEIHE3aAHUI TTO3UIIMOHNUPOBAJICS
B MPOCBETE MMOYEUHOH apTepuu (JIeBoi uiau mpasoif). Bel-
nonHsutack BOC ¢ koHUMKa AIIeKTPO(YU3U0IOTHYECKOTO Ka-
TeTepa-3MeKTPosa ¢ mapaMeTpaMu: yacTora ctumynos 800
B 1 MunHyTy, cuna toka 20 MA, JUINTENBHOCTB - 5 CEKYH/.
CTUMYJISLUST TPOM3BOIMIIACH AIapaToM JUIsi BHICOKOYA-
cToTHOH anekTpudeckoit crumymsuun UHS «Cordelectro»
(Lithuania). JlanHas mpouemypa NpPOU3BOAMIACH B TpPeEX
KOHTPOJIBHBIX TOYKAaX B ITIPOCBETE IOYEUHOW apTepHu
(mucranpHOW, MEAMABHOM, IPOKCUMAIIbHOM) C peru-
CTpalueil apTepuaibHOro aaBicHus (ammapatom Innomed
InnoCareVet (Innomed, Hungary), Mmanxera Ha mepeaHeit
JICBOH WIIM MTpaBOH Jiarie B 00JIaCTH IjIeya).

[Tocne BbIMOMHEHMS BBINICONMCAHHOW IPOLEAYPHI
AMEKTPOPU3NOIIOTHYECKHI KaTeTep 0]l PEHTICHOJIOTH-
YECKMM KOHTPOJIEM B TMOJIOKCHUH TEPEAHE3aIHUH M03H-
LIMOHUPOBAJICSI B ITPOCBETE IPOTHUBOIIOIOKHOM MMOYEUHON
apTepHuH, B KOTOPOH TaKkKe BBITIOJIHSIIACH AIIEKTPHYECKast
CTHMYJISIHS C 3AITUCHI0 0TBeTa A /] 110 BBIIIICONMCAaHHON TEX -
Hosoruu. Ilocne perucrpanuy KOHTPOJIBHOTO M3MEPEHHMS
AJl B orBeT Ha BOC anekrpodusnonornyeckuii karerep-
ANEKTPOJ] U3BJEKAJICS U3 MHTPOABIOCEPA C TeMOoCTaTHye-
CKUM KJIallaHOM.

Yepes MUHU-TOCTYT (pa3pe3 1o Oeiol JIMHUH KUBOTA
B AIMUTacTpuu JuinHo 8-10 cM) mpous3BoaniIack pyMUHOTO-
MU (BCKPBITHE OJTHOM M3 Kamep JKelyaka - pyoua). OHa BbI-
TOJIHSIIACH C IIEJIBIO OMOPOYKHEHUSI COJEPIKMMOTO JKETy/IKa
JUISL JaibHenInel ajgeKkBaTHOW nHCYQQusiun a0 oMHUHATb-
HOI nosocty. Bee yeThipe Kamephl JKely/Ka OUHIIaIuch OT
conep>xumoro. Ilocne ero onopoxHeHus pyoer yimmBajics
HEeTPepBIBHBIM IBOM. MUHH-OCTYTI YIIUBAJICS MTOCIOHHO:
MapHeTAIbHBIN JIMCTOK OPIOIIMHBI BMECTE C allOHEBPO30M
YIIMBAJICST HEMPEPHIBHBIM IIIBOM; Kpasi MBIIIL], MOJKOKHO-
JKMPOBasi KJIETYATKa, a TAKKE KOKa CBOAMIIUCH Y3JIOBBIMU
mBaMu. B pampHelimem ycraHaBiuMBaioch 4 Tpoakapa: B
cyOkcnonanbHON 001aCTH JMAaMETPOM 5 MM, B OKOJIOITY-
moYHOU o0nactu - 10 MM, 1O JIMHUKM MEXKIY MOIB3IOIIHOM
00nacTpio U (h1aHKOM KMBOTA B MECTE IEPECeUeHHMs C Ia-

Tabnuua 1.
Iloxkazamenu Kpeamununa (MKMOoJb/71) U MO4eGUHBL (MKMOb/1)
VYporens kpearnaunaa (N - 60-110 MKMOTB/1T) Yposens moueBuHHI (N - 3,0-9,2 MMOITB/T)
I rpynmna II rpynna I rpymnmna II rpynna p

Ho JIPL, 72,2+4.41 73,1£3,87 0,543 7,1+0,47 7,4+0,54 0,130
ITocne JIPL 72,2+4.41 85,7£5,12 <0,001 7,1£0,47 8,5+0,73 <0,001
Uepes 14 cyt. 74,5+5,19 83,443,76 <0,001 6,7+0,67 7,7+£1,02 0,004
UYepes 30 cyT. 74,9+3,43 80,9+3,89 <0,001 6,6+0,58 7,6+0,81 0,001
UYepes 6 mec. 76,5+4,34 80,4+4,95 0,031 6,9+0,51 7,4+0,55 0,017

ITpumeuanue: JIPJ] - nanapockonuyeckas peHalbHas JeHepBalusl.
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papeKTaibHON JTUHUEH YCTaHaBIMBAJINCh KaK ClieBa, TaK U
CTpaBa Tpoakapsl AuamMeTpoM 12 M.

Uepes Tpoakapsl quameTpoM 12 MM U 5 MM BBOJAHM-
JIUCHh paboune MHCTPYMEHTHI (cM. puc.2). [lepBoHavaabHO
0CBOOOXKIAJIACh MTApUETaNIbHAsI OPIOIINHA, TIOKPHIBAIOIIIAS
AOPTY U MEPEHIOI MOBEPXHOCTH MOYEUHBIX HOXeEK. [Ipu
TOMOIIIH JIAMAPOCKOMMYECKUX 3aKUMOB KHUIIEUHUK OTBO-
JUIICS. B CTOPOHY. B nanbHeiieM BBITOTHSIIACH TUCCEK-
WS TAPUETATbHOMN OprOMIUHEL. J1J1s1 BBIJCICHUS TOYCIHOM
HOKKH UCTIOJIb30BAIUCh HHCTPYMEHTBI: JIalapoCKOmruiec-
KM€ JHMCCEKTOp M HOXKHHIIBI, a TAK¥Ke JarnapoCcKomuuec-
KU 32UM TOMyBONHA. [Ipu MOSIBIEHUH KalWJISIPHOTO
KPOBOTCUCHUSI W3 MATKUX TKAHCH OpFONIHON TMOJIOCTH
(OprommHa, KHUPOBask KJIETYATKA) C IEIBI0 TeMOCTa3a UC-
MOJIb30BAJICSI CTAHIAPTHBIA OUTIOJSIPHBINA KOATYJISITOP JIIst
SHI0CKOMTMYECKUX ornepaiuil. JIanapocKkonmuuecKkum 3axHu-
MOM TOJYBOJIHA, a TaKXe JIUCCEKTOPOM IMPOU3BOIUIOCH
TyNOE BBIJICJICHUE TIOYEYHON apTepUu OT a0pThl O BOPOT
TOYKH U3 KUPOBOH KiieT4aTKU. J{OTMONIHUTENBHO KUPOBas
KJIETUaTKa, OTIPEIapupoOBaHHAas OT cOoCyna, oOpadaThiBa-
JIaCh MOHOTIOJISIPHBIM JIAIIApOCKOMUYECKUM KOaryJsiuoH-
HBIM DJIEKTPOJIOM C IIapOBHUJIHBIM HaKOHEUHUKOM. Bbiie-
JICHUE TIOYEYHOM apTepuu MPOBOJIMIOCH OJMHAKOBO JIJISI
MpaBoOro U JEBOrO COCYIOB. JlMCCeKIMs >KUPOBOH KieT-
YaTKH MPOBOIUIIACH OT aIBEHTULIMATIBHOTO CIIOS TOYEYHOU
apTepUH Ha TIIyOUHY 10 3-5 MM.

[Tocne BBIMOJHEHHONW MeXaHMYECKOH peHalIbHON
JICHEPBAllMd WHCTPYMEHTHI U3BIEKaIUCh. Yepes Tpoaka-
PBI, YCTAaHOBJICHHBIC HA TPAHUIIC MOAB3IOIIHON 00JIacTH
1 (h1aHKa )KMBOTA, YCTAHABIUBAIUCH 2 IPEHAXa B OpIOIII-
HYIO MOJIOCTh B 00JIACTH COCYAMCTBIX HOXKEK movek. [Tocie
MO3UIIMOHUPOBAHUS IPCHAXKHBIX TPYOOK B HEOOXOTUMOM
MeCTe TpoaKapbl U3BIEKAIUCH MO KOHTPOJIEM DHIO0CKOIA
C 1IeJIbI0 KOHTPOJIS HAJIMYUSI KPOBOTOUYAILIUX COCYJIOB M3
nepeHel OproIIHOW CTeHKU. TpoakapHbIC pa3pe3bl yIIu-
BaJIUCh TMOCJIOWHO Y3JIOBBIMM IBaMU. [[Jisi BBIMONHEHUS
JIAITAPOCKOMMUYCCKOTO dTala HKCIONIb30BaIach (MOHUTOP,
uHcypdsatop, ocserutenr) AKCU «Akcuoma-CepBucy
(Poccust). DneKTpoKoaryssius BBIIOTHSJIACH alapaToM
KLS Martin ME 102 (Gremany).

Uepes UHTPOABIOCEP C TEMOCTATUUECKUM KJIAlIaHOM,
B MPaBO¥ OCIPEHHON apTepuu, B OPIONIHON OTIEN aOPThI
BBOAWJICS JTMAarHOCTUYecKud karerep JR mox peHtren-
KOHTpOJIEM. BBIMOMHSIOCH KOHTPACTUPOBAHKUE MOUYEUHBIX
apTepuil /Uil OLIEHKH UX JUaMETpa C LEIbI0 UCKITIOUEHUS
CTEHO3a, a TaKXKe BBIABICHUE APYTUX CTPYKTYPHBIX HU3-
MEHEHHUH TMOYEYHON apTepuH, BOZHUKIIUX B pe3ylbTare
MeXaHHuecKoll peHalbHOW aeHepsauuu. ITocine Bugeo u

—— Ilpasas nouka

__—Ilpasas noveynas aprepus

JlnarsocTHyecKuii Karerep
/ JR
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(horopukcany BU3yaTM3UPOBAHHBIX IMOYEYHBIX apTepHi
nuarHoctnyeckuid karerep JR ymamsics. Uepes remo-
CTaTHYECKUH MHTPOIBIOCEP BBOIMIICS JMArHOCTHYECKHN
AMEKTPOPU3NOIOTHYECKHI KaTeTep, Mpou3Boaniach BOC
13 MPOCBeTa MOYeUHOH apTepuu ¢ peructpauueit AJl 1o u
nocie crumyisinni. BOC Oblia BBINONHEHA B TPEX TOUKAX
MIOYEUHBIX apTEPUH ITOOYEPETHO C paHee ONMCAHHBIMH Ma-
paMeTpamH.

[Tocne BBIMIONHEHUS KOHTPOJIBHOTO n3MepeHust AJ|
JIMarHOCTHYECKUH 3JIeKTpoy ynaisuics. MHTpomplocep ¢
reMOCTAaTHYECKUM KJIAIAaHOM TOATSTUBAICS Ha 2/3 CBO-
eil ANMHBI, 3aTeM MEJICHHO ynaysuicst. KuceTHsli moB BO
BpeMsl yAaJIeHHsI TEMOCTAaTHUECKOTO HHTPOJIbIOcepa IoCTe-
MIEHHO YTATHUBAJICS, BIUIOTH JI0 MOJHOTO 3aKPBITHS ITyHKIIU-
OHHOTO OTBepCTHUs B OeipeHHol aprepun. [locne ynanenus
reMOCTaTHYECKOr0 UHTPOABIOCEpPa M (PUKCAIMN KHCETHOTO
IIBa HA CTEHKY OepeHHOI apTepuy, B 00JIacTH MyHKIUH,
HaKJIa/IbIBAJIOCh JIOTIOJIHUTEIBHO 3 Y3JIOBBIX I1IBA.

Msirkue TKaHU TaxoBOW 0OJNacTH 0OpadaThIBAIUCH
Hoz-conepKaluM aHTUCETITHYECKHM PacTBOPOM M YIIIH-
BaJIMCh MOCHOItHO. B pambHelilieM BceM HCCIENyEeMbIM
JKMBOTHBIM, KOTOPBIM BBINOJIHSUIACH JIaNapoCKOMHYecKast
peHaNbHast IeHepBalHsl, [T0CJIEe ONIEPATHBHOTO BMEIIATEIb-
CTBa BBOJWJICS dHOKcarapuH Hatpust 40 mMr B TedeHue 3
JTHEeW OJIHOKpATHO B CYTKH, IOJKOKHO. Uepes 3 jHs 3HOK-
carapyH HaTpus 3aMeHsJICS Ha rernaput. [ enmapuH BBOAMII-
cs moakokHO U3 pacyera 100 EJl/kr/cyT - 3 pa3a B cyTku
B TeucHue 14 nueit. C menb0 NpOQIIAKTHKH THOMHO-
CENTUYECKUX OCJIOKHEHHH €XEIHEBHO B TEYEHHE Tpex
JTHeH BHYTPHMMBIIIEUHO BBOAMWJICS | rpamm nedTpuaxco-
Ha B pa3BencHuu ¢ (usnonormueckum pactropom (NaCl
0,9%) oobemom 10 mi1.

[Tocne BBIMONHEHNUST ONEPALUK U3MEPEHHs YPOBHEH
KpEeaTMHUHA U MOYEBHMHBI B CHIBOPOTKE KPOBH C LENBIO
KOHTPOJISI BO3MOYKHOH ITOYEYHOH HEI0OCTATOYHOCTH IIPOBO-
JIAITH COTVIACHO JTM3aliHy MCCIIEJIOBaHMUS - B TIEPBBIE CyTKU
nocine onepanuu, Ha 14-e cytku, Ha 30-¢ CyTKH U uepes
6 mecsiues. [TosropHast BOC moueunsIx apTepuii mposo-
nunachk Ha 14, 30 cytku nocne JIPJ] u yepe3 6 mecsiies.
Jlyist 3TOTO, TOJ BHYTPUBCHHOH Ccemanueil mpormnogoiom
BBITIOJTHSJIACH MECTHAs aHeCTe3usl MaxoBoit oonmactu. [1yH-
KTHpOBasach OenpeHHas aprepust o meroauke Seldinger.
B Oenpennyro apreputo BBomwics 7Fr remocTarndeckuii
uHTpobIocep. Vcronbp3oBanock Takoe e 000pyr1oBaHHE
U MHCTpYMeHTapuii, kak u npu nepsuunHoir BOC. Tlocre
BBITIOJIHEHHSI KOHTPOJIBHBIX M3MEPEHHH, TeMOCTaTH4ec-
Kui nHTpOAbIocep ynassuics. [IponsBoauics KoMmIpeccu-
OHHBIH reMocTa3 10 MUHYT C OCIIEAYIOIINUM HaJOXKEHUEM

- Tipanaw mowka
 Tljanan moweuNaR ApTEpN

Lt wocrmucexwit
carerep IR

Puc. 3. Ancuozpagpua: konmpacmupoeanue noueunsix apmepuiit (a - 0o JIP/, 6 - nocne JIP/], 6 - uepes 6 mecayes).
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KOMITPECCHOHHOM remocTaTudeckoil noesasku. Ha crnenyto-
LM JICHb TIOBSI3Ka CHUMAJIACh.

KoHTtponbHast anrnorpadust o4eYHbIX apTepuil BbI-
nonHsnack yepe3 6 mecsues. [locne Beimonnenus BOC u
n3Mepenus AJl, yepe3 yCTaHOBIEHHBIN réeMOCTaTUYEeCKUit
HMHTPO/IBIOCEp BBOAWIICS AMArHocTHueckuid karerep. [1po-
M3BOJMJIOCH KOHTPACTUPOBAaHKME MPaBOi M JIEBOW IOUed-
HBIX apTepuil. B TeueHne 6 MecsieB )KUBOTHbBIC HaOIOIa-
JIICh B YCJIOBUSIX PETMOHAIBLHOTO BETEPUHAPHOTO LIEHTPa
OI'BOY BO «CraBpomnoyibckuil TocyaapcTBEHHBINA arpap-
HBI YHUBEPCHTET» MOJ BETEPUHAPHBIM KOHTPOJEM, CO
CBOOO/THBIM JIOCTYIIOM K IIUTaHUIO M IHUTHIO.

Uepes 6 mecsitieB AJis AalbHEHIIero rucTOI0TMYEeCKO-
TO UCCJIEZIOBAHUS NTapaapTepruaIbHON KUPOBOU KIIETYATKU
U CTEHKHU IOYEYHOH apTepuy >KUBOTHBIC BBIBOJMINCH U3
9KCIIEPUMEHTA METOZOM 3BTaHA3UH C UCTIOIB30BAHUEM Ce-
JaTHBHBIX MPENapaToB ¥ MHraAMOHHbIM BBeieHnrneM CO,
4yepe3 MacKy. BbINoHeHHe 3BTaHa3Uy BBIOIHSIIOCH CO-
IJTACHO ATUYECKUM HOpPMaM, periiaMEeHTHUPYIOLIMM DKCIie-
PUMEHTHI Ha )KMBOTHBIX, B COOTBETCTBHHU ¢ EBpornelickoii
KOHBEHIIUEH O 3alUTe TTO3BOHOYHBIX KUBOTHBIX, UCIIOJb-
3yeMBIX JJIsl SKCIIEPUMEHTOB WIIM B MHBIX HAYYHBIX LIENSX,
Ne 123 or 18 mapra 1986 1. (CrpacOypr), n mpHuKa3om
Munznpasa Poccun ot 01.04.2016 Ne 1991 «O06 yTBepxk-
nenun [IpaBui HajuIexKalei 1a00paTopHOI MPAKTUKIY, a
TaK)Ke NpaBUiIaM HaJyIexaleil 1adopaTopHOM MPaKTHKH,
yTBepkaeHHbIM [Ipukaszom Munsnpasa Poccun Ne199n ot
1 anpenst 2016 1. «O0 yTBepsKACHUN TPaBHI Ha/JIekKalen
11a00PaTOPHOM MPAKTUKNY.

[TpousBoamIcs 3a00p MaTepuana Juisi THCTOJIOTHYeC-
KOTO HcCie0BaHusl. 3a0upannch GpparMeHThl MOYEYHBIX
apTepuil U3 OKpyKaroulel >KUPOBOM KieTyaTkou. Apre-
pUH pa3pesarch B MONEPEYHOM U ITPOIOJILHOM CEYECHUH,
MIPOBOJIUIICS. OCMOTP 3HJOTEIbATbHON MOBEPXHOCTU CO-
cyna. Msirkue tkanu ¢pukcupoainu B 10% 3a0ydepenHom
¢dopmanunae B tedeHue 10 cyTok, 3aTeM NpPOMBIBAIN B
MPOTOYHOM Bojie. DparMeHThl COCY0B MPOBOAMIN YEPE3
CIHMPTHI BO3pacTaIOLIeH KPEIOCTH, 3aTeM 3aJIUBaIU B I1a-
padun. U3 napadmHOBBIX OJOKOB TOTOBHJIM CPE3bI TOJ-
IUHON 5-6 MUKPOHOB, OKpaIIMBaIM T€MAaTOKCUIMHOM U
903MHOM, THKpodyKkcuHOoM 10 Ban I'm3zon, no Masmnopu
B Monu(ukanuu [einenraitna. Mcnonp3oBaid THCTOXU-
MHUYECKHE OKPAaCKH TOJNYHUIAMHOBBIM CHHHMM. ['MCTONIOTH-
YEeCKHUE CPEe3bl MPOCMATPUBAIN B MUKPOCKOII, OITUCHIBAIIN
XapaxkTep MCTOJOTMYECKUX U3MEHEHUH, TIPOBOIMIIN BH-
3yanu3aluio.

CrarucTuyeckuii aHaJm3

Ananuz AJl mpeacraBieH auarpaMMoi pasMaxa, B
KOTOPBIX «SIIUK» O0TOOpakaeT Meauany, 1-it u 3-i kBap-
THIIU, KYCBHI SIIUKa» - MAKCUMaJIbHOE 1 MUHHUMaJIbHOE 3Ha-
YEeHUsl, 3HaK «X» - cpeaHee 3HadeHue. KonmmyecTBeHHbIC
NepEeMEHHbIE KpPEaTHHUHA W MOYEBHHBI MPE/CTABICHBI
KaK CpeiHee 3HaueHHue + cTaHAapTHoe oTKiIoHeHue. [Ipo-
BEpKa pacIpe/ieieHHss MacCHBa JTaHHBIX Ha COOTBETCTBHE
rayCcCOBCKOMY NPOBOJAMIIACH ¢ Momolibio Tecta Ilanupo-
Vunka. CpaBHEHHE KOJMYECTBEHHBIX JaHHBIX MEXIY
IPYIIIaMHU BBITIOJHSIIOCH C TIOMOIIbIO0 t-kputepusi CThio-
nenta. 3HadueHue p<0,05 cuuTanoch CTATUCTUYECKU JO-
croBepHbIM. Crarucruyeckass oOpabOTKa JaHHBIX BBI-
TMOJTHSUIACh C MoMolIbio mporpaMm StatPlusPro u makera
nporpamm Excel Microsoft office.

EXPERINENTAL RESEARCHES

INOJYYEHHBIE PE3YJIBTATbI

B kauecTBe Xupypruueckoit Mozieau ObUTH BHIOpaHBI
OBLIBI HMIIH0ACBCKOM TOPOBI 0OOMX IOJIOB B KOJIMUECTBE
30 ronoB. CpenHuil BO3pacT *KMBOTHBIX cocTaBui 3+0,5
roga. Cpenuuii Bec - 97,3+9,12 kr. Bee kuBOTHEBIE, 10 3a-
KJIFOYEHUIO BETepHHapa, ObUTH 3/J0POBBI.

IlepBuyHasi KoHEYHAs] TOYKA

Ilepen BeimonmHeHueM MexaHuueckoi PJ[ ormeua-
nochk noBeinieHne AJ[ B orBer Ha BOC kak B KOHTPOJIb-
HOH, TaK ¥ B UCCIIEAYEMOM TpyIIIie )KUBOTHBIX. B cpenHem
CAJl ysennumiocs Ha 64,9 mm pr.ct. (p=0,074), a TAJ]
Bo3pocio Ha 39,4 mm pr.ct. (p=0,115). Ilocie BbImonHe-
HUSI OTIEPATHBHOI'O BMELIATEIbCTBA, BO BTOPOIl IpyNIIe OT-
CYTCTBOBaJIO BeIpakeHHOE noBbIeHne A/l B orser BOC.
B xontponsHo#t rpynne CAJl yBennuuiock Ha 68,3 MM
pr.ct., a JIAJl Bo3pocio Ha 33,9 MM PT.CT., B TO BpeMs, KaKk
B uccienyemoii rpynne CAJl yBenuunnocs Ha 2,9 MM pT.CT.
(p<0,001), a TAJ] Bo3pocio Ha 1,9 mm pr.cT. (p<0,001).

Uepes 14 cyTok BceM KHUBOTHBIM M3 TPEX UCCIIEaye-
MBIX TPYII ObUIO BBINOJHEHO KOHTPOJBHOE H3MEpeHHE
orBetra AJl Ha npoBoaumyto BOC u3 npocBeTa moyeuHbIx
aprepuii. ComlacHO NMOJyYeHHBIM MAHHBIM Y HCCIEIye-

Puc. 4. I'ucmonozuueckoe uccne0o6anue HepeHvIX 6010~
KOH GOKpY2 NOYEUHbIX apmepuil: a - KOHIMPOIbHAA 2pynnd,
0 - uccnedyemas zpynna, npooosvHule cpesvl, OKPACKa 2e-
MAMOKCUTUHOM U 203UHOM, yeenuyenue 1x400. Cmpenku:
CUHAA - 0Ce80Ul YUNUHOD (AKCOH), KPACHAA - HellpoMueno-
YUMo, JICEIMAsn - NOGPENCOCHUE, 3e1eHAS - OMEK,
OPaHIIce6as - 6AKyonU3AUUs HEPEHOZ0 B0TIOKHA.
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MBIX XKHUBOTHBIX I rpymnme yxxe uepes 14 cyTok oTCyTCTBO-
BaJl TUIOTEeH3UBHBINA 3ddekt. B cpemnem mpupoct CAJL
Ha ¢one BOC m3 mpocBera MmoveyHbIX apTepuil Kak B I,
tak u Bo II rpynmax coctasun 63,7 MM pr.cT. (p=0,131),
a JIANl 48,7 mm pr.ct. (p=0,241). B nampHeiimem, yepes
30 nuel, mpoBOIMIOCH TOBTOpHOE M3Mepenue AJl y Bcex
HCCIIeyeMbIX JKUBOTHBIX, IMOCJEe 4Yero BbimosiHeHa BOC
13 TPOCBETA MOYEYHBIX apTepHi C perucrpanuel oTBera
AJl. TunotensuBHsIi 3dekt Bo Il uccnemyemoii rpyrmre
orcyrctBoBai. B I u Il rpynnax cpennuit mpupoct CAJl Ha
¢one BOC n3 nmpocsera noueyHbIX aprepuii cocraui 69,0
MM pr.cT. (p=0,034), a JAJ] 43,3 mm pr.cT. (p=0,114). [To
HCTeUeHUN 6 MecsieB, Ha 185-H IeHb MCCICAOBAHUS OT
MOMEHTA MOCJIEAHEH Oleparyu, BCEM KUBOTHBIM BBIITOJI-
HAJIOCh OKOHUaTenbHoe u3mepenue AJl no u mocie BOC
U3 MPOCBETa MOYeUHbIX aprepuil. DddexT oT MexaHuuec-
kot PJ] orcyrctBOBan. B obeux rpymmax HaOIHOIATOCH
nossiienue CAJl na 70,27 mum pr.cT. (p=0,333), a JIA/l Ha
49,87 mm pr.cT. (p=0,569).

Bropnunbie KOHEYHbIE TOUKH

B uccnenyeMbix rpynmax jgeTanbHble HCXOJIbI OTCYT-
cTBoBany. B Tabmn. 1 mpeacraBieHsl MOKazaTelnn KpeaTH-
HUHA U MOYEBUHBI, TOJyYCHHbIC 3HAYCHHs ObLIM B TIpe-
nenax HopMmbl. CpaBHHTENbHAs aHrHOTrpadusi MOUYSHHBIX
apTepuil CTEHO30B M JJPYTMX aHATOMHUYECKHX SITPOT€HHBIX
aHoManui He BbisBMIa (puc. 3). ['ncronorunyeckoe uccie-
JIOBaHHUE MOKa3ano, uyto Bo II sxcnepumeHTanpHON rpyn-
e, y Bcex 15 oBen, (puc. 4) rucroornyeckasi CTpykTypa
HEpPBHOT'O BOJIOKHA, PACHIONIOKEHHOTO B IBEHTUIIHATIBHOM
CJIO€ TTOYECYHOW apTepuH, He HapyIIeHa: OTMEYAIOTCs OTEK,
BaKyOJIM3alMsi HEPBHBIX BOJIOKOH, CKOIUICHHE OTECYHOW
JKUJIKOCTU TI071 O0a3anpHOU MeMmOpanoii. [Ipu oTéke oTMme-
YaeTcsl CAABINBAHNE BOJIOKOH OTEYHOMN JKUJIKOCTBIO.

OBCYXIEHUE NNJTYYEHHBIX
PE3YJIBTATOB

ITpoBeneHHBIH SKCIIEPUMEHT SIBIISIETCS YaCThIO Oosee
KPYIIHOTO MCCIICIOBAaHHS M3YyUCHHUS PA3IUYHBIX METOIUK
JIaapOCKOIIMYECKON peHaIbHON AeHepBaluu. JlaHHOe H-
JOTHOE MCCIJICIOBAHNE HA XMBOTHBIX IPOIEMOHCTPUPO-
BaJo 0E30MaCHOCTh MEXaHHUYECKOH JIarmapoCKOITHIECKOM
peHaNbHON JeHepBalMu. B mcciemyeMbIx rpynmax >Ku-
BOTHBIX 3HA4YE€HUsI MOUYEBUHBI U KpEaTHHWHA KPOBU OBbLIN
B IpaHMIax HOPMbI. Bo Bcex 00pabaTbiBaeMbIX OUSUHBIX
apTepHusAX OTCYTCTBOBAJIM STPOTCHHBIE MOBPEXKICHUS IO
JITAaHHBIM aHTHOTPaHUECKOrO MCCIIe0BaHus. BrimoaHen-
HOE HCCIIEZIOBAHNE MOKA3aJI0 KPATKOCPOYHBINH THITOTEH-
3uBHBEIA 3(]dekT, gepe3 6 MecsAleB THIIOTCH3UBHBIA pe-
3yJbTaT OTCyTCcTBOBAI. [0 HameMy MHEHHIO, OTYyYeHHBIN
KpPaTKOCPOYHBIN THTIOTCH3UBHBIN 2PPEKT OOBSICHATCS TEM,
YTO MMEIOIIMECS HEPBHBIC BOJIOKHA B aJBEHTHUIHAIBHOM
CJIOE TIOYEUHBIX apTepuil HE MO/BEPTraNCh BO3ACHCTBUIO
1, TEM CaMBIM, HE MOBPEXKIATHCh. D((PEKTHBHOCTh JaH-
HOTO BH/Ia OTIEPATHBHOIO BMEIIATEIBCTBA IT0 CPABHEHHMIO C
KOHTPOJIbHOM rpynnoi coctaBui 14 nueit. Yepes 2 Henenu
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B TpyIIIE JanapoCKOMMYECKOH MeXaHHYEeCKOW peHaJIbHOU
JICHEpBaIMN OTMEYaJICs Takoi xe npupoct AJl B OTBeT Ha
BOC, kak 1 B KOHTPOJIBHOM.

B nepros BBITIOJIHEHNST SKCTIEPUMEHTAIILHOM paboThI
Ha >KUBOTHBIX B Poccuiickoii denepanuu, a Takxke B JApy-
I'MX CTpaHax HCCIIEAOBAHUS 10 M3YyYCHUIO OE30MacHOCTH
1 3 PEKTUBHOCTH MEXaHWYECKOH Janapockonyeckoi PJ]
He BeinonHsuch. C 2020 roma mosiBUIIMCH MEPBBIE 3apy-
OexHble pe3yibTarsl BbinoiaHeHus PJI ianmapockommuec-
KM JIOCTYTIOM Ha JKMBOTHBIX, OJTHAKO HEPBHBIC BOJIOKHA
B IapaapTepHalbHON XKMPOBOM KJEeTYaTKe HE paspylia-
nuck. BeimonHeHHas paboTa MpoJeMOHCTPUpOBANa, 4TO
MexaHuueckast P/l He nmpuBOANT K CTOMKOMY JUIMTEIBHO-
My runoreH3suBHoMy 3¢ddexty. C yuyeroMm Toro, 4To npu
N30JIMPOBAHHOM TIOBPEKIACHUH HEPBHBIX BOJOKOH B aj-
BEHTHUIMAJIBHOM CJIOE€ MOYECUHBIX apTepHil BO BPEMs BHY-
Tpucocynuctoit PII Taxke HaOMHOMAcTCs KPaTKOCPOYHBIN
THIIOTEH3UBHBIN (QQeKT, HeoOX0ANMO JaNbHeHIee u3y-
YEeHUE JIaHHOM TeMaTUKH U MOJICPHHU3AINH JarapoCKOIH-
yeckoit PJI. B Oynymem uccienosanue metoauku P, mpu
KOTOPOI OJIHOMOMEHTHO OyIyT MOBPEXICHbI HEPBHBIE BO-
JIOKHA, PACIOJIOKEHHbIC B a/IBEHTUIMAIBHOM CJIO€ IT0Yed-
HBIX apTepHil U B TapaapTeprualibHOM KUPOBOH KIIeTYATKE,
BO3MOXKHO, PEUINT NPOOJIEeMYy OTCYTCTBHUS JUIMTEIHLHOTO
THIIOTEH3UBHOTO d(dekTa npu MpoBEACHUHN KIMHHYECKO-
TO UCCIE0BaHMUSL.

Orpanuyenusi uccjier0BaHus

Ha pesynbrarhl uccieioBaHuss MOIJIO MOBJHUSTH TO,
YTO apTepHajbHOE [aBJICHUE M3MEPSUIOCh HapPYKHBIM
ANIEKTPOHHBIM TPHOOPOM, KOTOPBI MMEET MOIPEUIHOCTh
B m3MepeHusx. Taxoke 1r000e COKpalleHne MBI cruda-
Tesiell M pasrubareneil MpeAruIedbsi MPOBOLUPOBAIO OT-
KJIOHeHMsI B mpeaenax +5-10 mm pr.ct. Ha pe3ynbrar mc-
CJIC/IOBAHMSI TaK)KE MOIJIO IMOBJIHATH TO, YTO Moxenb Al
y JKHBOTHBIX CO3/JaBajiach ¢ nmomoisio BOC u3 npocsera
mo4yeyHoi aprepuu. Takum 00pa3oM, MPOUCXOAUIA OCTPast
rurnepreH3uBHas peaknusi. Ciesyer OTMETUTb, YTO B HEKO-
TOPBIX IKCIIEPUMEHTAILHBIX HCCIIEI0BaHUIX peakius A/l
B OTBET Ha CTHUMYJISILIUIO IOYEYHBIX apTepuil He BOCIIPOM3-
Bouiach [24], 4To CyUIECTBEHHO OTPAaHUYUBAET MCIIOJIb-
30BaHUE JIJAHHOTO TIOJIX0/1a B KauecTBE KOHTPOIS dPQek-
TUBHOCTH PEHAJIbHOM JI€HEepBAlIUH.

3AKJTIOYEHHUE

[IpoBeneHHOE MHIIOTHOE HCCIEAOBAHUE HA JKUBOT-
HBIX MOKAa3aJIo OE30IacHOCTh JANapOCKOITMYECKOH Me-
xaandeckoil PI[. OTCyTCTBOBaNM CTEHO3HI TOYEYHBIX ap-
TEpUil TOCNIe PaANOYaCTOTHOTO BO3JCHCTBHS, TAaKKe HE
BBIABJICHBI HapylIeHUst (QyHKIWUU Modek. B cpaBHeHMHu c
KOHTPOJIBHOW TPYIIIOH JIamapoCKONMMYEcKass MeXaHHJe-
ckas P/l mpomemMoHCTpHpoBaia KpaTKOCPOYHEIH 3(dekT B
BHUJIE TIOT€PH THIIOTEH3UBHOTO PE3yJbTara B OTBET Ha CTH-
MYJISILHIO TIOYEYHBIX apTepuid. Takum oOpazom, HE0OX0H-
MBI JJAJIbHEHIIINE yCOBEPIICHCTBOBAHUS JAHHON METOINKN
C IIETIBIO TIONTyYEHHSI CTOHKOTO Y eKTa.
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TPAHCKATETEPHAS OKKJIHO3U I KOPOHAPHOI'O CUHYCA YBEJIMUMBAET OFbEM
[TOBPEX/IEHU S ITPY PAJIMOYACTOTHOM ABJIAIIMU MUOKAPA JIEBOT'O XKEJTYIOUKA:
HOBBI MOJAXO/] K TOBBIIIEHUIO DOPEKTUBHOCTU JECTPYKIIMU CYBCTPATA
KEJTYIOYKOBBIX TAXUAPUTMUI
JI.LE.Kopo0uenko, J.U.Konnopu Jleanapo, A.Jl.Baxpymes, E.M.Anapeea, JI.C.JIedenes, E.H.Muxaiinon
DI'BY «HMHUIL] umenu B.A.Anmazoea» M3 P®, Poccus, Canxm-Ilemepoype, yn. Akkypamoesa, 0.2

Heanb. Pesynbrarel karerepHoi abianuu cyOcTpara jKellyl0YKOBBIX TaXHAPUTMHUK IPU CTPYKTYpPHOH MaToI0ruu
cep/ila, 0COOCHHO MPY KapJHOMHUOIIATHSIX HEUILIEMUYECKOTO TeHe3a, 0CTAIOTCS HEYIOBJIETBOPUTEIBHBIMU. DTO 00yCIIOB-
JICHO KaK IBOJIIOLMEH cyOcTpaTa apuTMUH, TaK M TNIyOOKHUM €ro pactoioKeHUEeM, HeIOCTYITHBIM JUIsl TPaIUIIMOHHOMN JH-
JIOKapAnaIbHOM abnanuu. TeopeTHuecKH, yMEeHbILICHUE CKOPOCTH Nep(y3ur MUOKap/ia MOXKET YJIyqIlIaTh KOHBEKTHBHBIN
HarpeB MHoOKapJa rnpu paaunouactotHoi (PY) abmamum, pacumpsis o0beM moBpexaeHus. Llenbio uccienoBanus cTaio
W3y4YEHUE BIMSHUS OKKII03uK KopoHapHoro cunyca (KC) ¢ nernbro cHmkeHus nepdy3un Muokapaa Bo Bpemsi PY abnanun
Ha 00beM abIalMOHHOTO TIOBPEXK/ICHUS MUOKap/a B OKCIIEPUMEHTE.

Marepuana u MeToAbI HcciaeaoBanus. ccnenoanue BeInoaHsUI0Ch Ha 13 cBuHbsX. [locne ocymiecTBieHus co-
CYIMCTBIX JocTynoB B npocBer KC BBoxwiicsi OayuioHHBIH KateTep. B MoiocTh J1eBOro keimyaouka BBOAMICS 3,5-MM
oporaemslit karetep st PU abnarun. Anmmukaruu PY TokoM HaHOCHITHCH TIoniepeMeHHO, ¢ okkito3ueiit KC u 0e3 Hee
(momrHocTh 30 u 40 BT, Bpems anmmkanuu 40 u 30 ¢, coorBercTBeHHO). Kaknas Touka abmanny MapKkupoBaiach Ha
TPEXMEPHOH 3JeKTpoaHaroMuyeckol kapre. [lociie 3BTaHa3uu »KUBOTHOTO, IPU ITATOMOP(OJIOTHYECKOM HCCIIEI0BAHUH,
OLICHMBAJIUCH AMAMETP W IIyOWHA MOJIYyYUBILIETOCS HEKPO3a, PACCYUTHIBAICS €ro 00beM.

PesyabraTel. Beinonuen ananms 50 PY anmnukanuii (22 - ¢ okxmosueid KC u 28 - 6e3 okxitozun KC). [Ipu atom,
28 amrukarnuii (13 - ¢ okkiro3ueid u 15 - 6e3 OKKITF03uK) ObLUTH BBITIOIHECHBI HA MoInHOCTH 40 BT, a 22 anmuimkanuu
(9 - c okkuro3ueii u 13 - 6e3 okkiro3un) Ha momHocTH 30 BT. HaGmonanace TeHAEHIMS K YBEJTHUCHHIO BCEX pa3Me-
POB Hekpo3a IpH aHaju3e oliel rpymmnsl. JJocToBepHOE yBelInYeHHE pa3MepPOB MOBPEXKACHUSI MUOKAP/IA BBISIBIICHO
pu anminkanusx MomHocteio 40 Bt B rpynme okkimrozun KC o cpaBHeHuto ¢ rpynmnoid otkpsitoro KC: riyouna
11,6£3,9 nporus 8,8+3,8 mm (p=0,04), nuametp 11,7+4,6 nporus 8,5+3,9 mm (p=0,03), o6bem 504,2+499,5 npoTus
183,0+157,5 mm?® (p=0,01). TpancMypaabHbIC MOBPEXKICHHS MHOKAP/Ia Yallle BBIABSUIUCH MPH ANIUIHKAIUAX HA (POHE
okkmo3nu KC, yro Obu10 cripaBeayinBo [uist anmiukanuid 1 Ha 30, u Ha 40 Bt: 68,2% TpaHcMypasbHbIX BO3JEHCTBUI
npotus 39,3%; p=0,046.

BruiBoasl. PU amumkannu momHocteio 40 BT Ha done oxkmoznn KC xapakrepusyrorcst Oounblieil TiryOHHOH,
JIMaMeTPOM M 00bEMOM TOBPEXK/ICHUS, a TaKKe OOJIbILEH 4acTOTON TpaHCMYypaJIbHBIX HEKpOo30B. BpemeHHast TpaHCcKa-
terepHas okkito3usi KC Moxxer ObITh METOJIOM yBENWYEHHs 00beMa MMOBPEKACHHS MHOKap/a npy adiaunuu cyocrpara
JKEJTYI0UYKOBBIX apUTMUI.
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TRANSCATHETER OCCLUSION OF THE CORONARY SINUS INCREASES RADIOFREQUENCY
ABLATION LESION SIZE IN THE LEFT VENTRICULAR MYOCARDIUM:
A NEW APPROACH TO IMPROVE THE EFFICIENCY OF VENTRICULAR TACHYARRHYTHMIA SUB-
STRATE DESTRUCTION
L.E.Korobchenko, H.I.Condori Leandro, A.D.Vakhrushev, E.M.Andreeva, D.S.Lebedev, E.N.Mikhaylov
FSBI «Almazov National Medical Research Centre» of the Ministry of Health of the Russian Federation, Russia,
Saint-Petersburg, 2 Akkuratova str.

The aim. The results of ventricular tachyarrhythmia catheter ablation in patients with structural heart diseases re-
mains to be improved. Both evolution of the arrhythmia substrate and its deep location are the main reasons for standard
endocardial ablation limitations. Theoretically, the reduction of myocardial perfusion rate may improve convective heat-
ing of the myocardium during radiofrequency (RF) ablation, expanding the volume of damage. The purpose of this study
was to assess the effect of coronary sinus (CS) occlusion in order to reduce myocardial perfusion during RF ablation on
the volume of myocardial damage.

Methods. The study was performed on 13 pigs. Following vascular access accomplishment, a balloon catheter was
inserted into the lumen of the CS. A 3.5-mm open-irrigated RF ablation catheter was inserted into the cavity of the left
ventricle. RF applications were applied in an alternate order, with and without CS occlusion (power 30 and 40W, applica-
tion time 40 and 30 s, respectively). Each ablation point was marked on a three-dimensional electroanatomic map. After
euthanasia, myocardial lesions were analyzed.

Results. The analysis of 50 RF applications was performed (22 with CS occlusion and 28 without CS occlusion).
At the same time, 28 applications (13 with occlusion and 15 without occlusion) were performed at a power of 40W, and
22 applications (9 with occlusion and 13 without occlusion) at a power of 30 watts. There was a trend toward the increase
in lesion sizes created during CS occlusion. Significantly larger lesions were detected with 40W applications during CS
occlusion when compared with open CS applications: depth 11.6£3.9 vs. 8.843.8 mm (p=0.04), diameter 11.7+4.6 vs.
8.5£3.9 mm (p=0.03), volume 504.2+499.5 vs. 183.0+157.5 mm? (p=0.01). Transmural myocardial lesions were more
often encountered during applications with CS occlusion with both power settings, 30 and 40W: 68.2% of transmural
lesions versus 39.3%; p=0.046.

Conclusion. RF applications with a power of 40W and CS occlusion are characterized by greater depth, diameter,
and volume of damage, as well as a greater frequency of transmural necrosis. Temporary transcatheter occlusion of CS
can be proposed for ablation of ventricular arrhythmia with extended and deep substrate.

Keywords: radiofrequency catheter ablation; ventricular arrhythmias; microcirculation; coronary sinus
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KenynoukoBble HapylleHUs pPUTMA - IMOTEHIHU-
aJbHO XU3HEYTPOXKAIOIHUE COCTOSHHUS, aCCOLMUPOBAH-
HbIE C PUCKOM BHe3amHo#l cepaeuHoi cmeptu. Ha ce-
TOIHSAIIHUH JIeHb, C 1IeJbI0 MPOPHUIAKTUKH BHE3aIHON
CEpACYHON CMEepPTH HCHOJIB3YIOTCS HMIUIAHTHPYEMbIE
KapAHOBEPTEPHI-1ePUOPHILISTOPEl ¥ aHTHAPUTMHUYEC-
kast Tepanus [1]. OgHako B AOJATOCPOYHON MEPCIEKTH-
BE KaXJbIH paspsi KapauoBeprepa-nedudpusropa
yXyJlIaeT NPOorHo3 namueHTa [2].

Karerepnas a6naumst (KA) - MeTon MHTepBeHIH-
OHHOTO JIGUCHUS apUTMMH MyTeM JIECTPYKIMM ydacTKa

MHOKap/ia, OTBETCTBEHHOI'0 32 MOAJIEP)KAHHUE MATOJIOTH-
YECKOM aKTHBALMM WIIM JJIEKTPUYECKOTO MPOBEICHHMS,
KOTOPBI, B TOM YHUCIIE, UCTIOJIB3YETCs JUIsl OAABICHHUS
JKEITYIOYKOBBIX TaXHapuUTMUi. B0 mokazaHo npeumy-
mectBo KA B cpaBHEHUM ¢ aHTHAPUTMHYECKOH Teparu-
el B OTHOLICHWHU KOJHMYECTBA YCTOWYMBBIX JKEIYJOYKO-
BBIX TaxXWKapJui, BpEMEHU O MEPBOTO cpabdaThIBaHUs
UMIUIAaHTHPOBAHHOTO  Je(puOpmiuIsiTopa, KOJIMYECTBA
TOCIHUTAIM3AINN Yy MAIMEHTOB KaK ¢ MOCTHH(APKTHBIM
KapJIUOCKIEPO30M, TaK W HEUIIEMHUYECKHUM IOpaKECHH-
eM Mmuokapza [3, 4]. B nacrosmee Bpems KA pexomen-
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JIOBaHA y MAIMEHTOB C JKEJIYJOYKOBBIMH TaXUKapIUsIMHU,
pedpakTepHbIMU K aHTHAPUTMHUYECKUM Iperaparam, u/
WIM YacThIMU cpabareiBaHusiMH Jedudpuuiaropa [1].
Haubonee vacto s KA keayno4KoBBIX TaXHapUTMHN
HCIOJIB3YeTCsl paAMO4aCTOTHBINA TOK.

IIpu neyeHun xKeIyaOYKOBBIX TaXUKAPAUN LENIbIO
KA saBnsercst aecTpyKius MaTOJIOTHUYECKOTO ydacTka
MHOKapa, pU 3TOM KpaliHe BaXKHO HaHECEHUe pajauo-
yacToTHeIX (PY) anmnukanuii, 7OCTaTOUHBIX MO pas3-
Mepam. OObIyHO, pu HaHeceHuu PY anmimkanuu Ha
SHJIOKApUAJIbHYI0 MOBEPXHOCTH JIEBOTO JKEIyJouka
(JIOK) nuameTp moBpexaeHHs COCTABISIET 10 5-8 MM, a
rinyOnHa moBpexaeHus cocrasisieT 1o 7 MM [5]. boinee
ry0oKoe pacnojioKeHHe cyOcTpara IKelyTouKOBBIX
apUTMHI B MHOKapae MOXET OBbITh MPENsITCTBHEM 3(-
¢dbexruBHoOM KA [6, 7].

W3BecTHO, 4TO pa3Mep HEKpo3a MHOKapaa 3aBU-
cuT ot MomHoctu PY ammnukanuu, cuiIbl NpUXKaTUs
paboyero oKOHYaHUsI Karerepa K MHOKapay, IIUTENb-
HocTu anmukauuu [8]. buodusuueckn, HEKpo3 mpu
PY annnukanuu GopmupyeTcst 3a c4eT Pe3uCTHBHOTO
Harpeaa (B MeCTe KOHTaKTa KOHYMKA KaTeTepa U TKaHH)
U KOHAYKTHBHOTO HarpeBa (IPOBOAMMOIO IO TKaHH
temna). Kpynusle kopoHapHbIe apTepUy, HAXOASIIHECS
B npoekiuu PU ammmukanuu crnocoOHbI 3G (HEKTUBHO

Puc. 1. @arwopockonuueckoe uzodpasicenue npu OKKa03UU Ko-
ponapupnozo cunyca (KC), 20e a - éenozpagus KC 6e3 oxknro3uu
(uépnasn cmpenka - v.azygos eénaoaem 6 oucmanvhyio yvacms KC,
oenasn cmpenka - cpeonsan ywacmo KC); 6 - bannonnwtii kamemep,
nomeuwennstit 6 KC (uépnas cmpenka); 6 - HeceleKmugHas Kopo-
Hapoanzuozpagusa npu oxkkaiozuu KC (uépnas u benas cmpenxu -
3amednenue nPoxoiHcoenus KOHMpAacma 6 1ol U Paeoil KOponap-
HBIX apmepusx, COONMEEeMCMEeHHO, cepas CIMPEIKa - 0aN10HHbLI
kamemep enympu KC); 2 - éenozpagpus npu oxxniozuu KC (uépnasn
cmpenka - annonnslil kamemep, pazmeuiennotii 6 KC, 6enasn
cmpenka - pempozpaonoe KOHmMpacmuposanue v.azygos, Omcynt-

cmeue 6bIMbl8AHUA KOHIMPACMA 6 Npasoe npeocepoue).
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OTBOJUTH TEIJI0, YMEHbIIasi 30Hy KOHIYKTHBHOI'O Ha-
I'pEeBaHMs, YTO MPEMSATCTBYET IMOJTHON AECTPYKIIMH OYa-
ra aputTMmorenesa [9].

Jannas pabora ocHOBaHa Ha THIIOTE3€, YTO KPO-
BOTOK MHUKPOIUPKYISTOPHOTO pycla MHOKapjaa xe-
JyJOYKOB HMEET JOCTaTOYHYI0 TEeIMJIOEMKOCTb JJIs
orpanudeHus pasmepoB PU anmnukaunuu. OgHUM U3
MOTEHIMAIBHBIX MOJXOJ0B OTpaHHYEHUs] 00beMa IMpo-
XOASIEeH KPOBU Yepe3 MHUKPOLUPKYISITOPHOE PYCIIo
MHUOKap/ia MOXeT ObITh BPEeMEHHasl OKKJIIO3USI BEHO3HO-
ro orroka Muokapaa JOK. B mpouenypax uMmmiantanuu
JIEBOXKEITYOYKOBBIX 3JIEKTPOJIOB, KOIZAa BBIMOJIHAETCS
OKKJIFO3WOHHAs1 BeHorpadus koponapHoro cunyca (KC),
IpHU MpoLeaypax peAyKIUU pa3Mepa KoJiblla MUTpalb-
Horo kianaHa uyepe3 KC, a Taxke B ucclie/JoBaHUAX Ya-
ctuuHoit obOrypanuu KC nus jgeueHust pedpakrepHon
CTEHOKapAMM IO0Ka3aHO, YTO KPaTKOBPEMEHHOE mepe-
kpeitue KC siBnsieTcst 6e301acHbIM, HE acCOUHPOBAHO
CO 3HAUYMMOW TIOOANbHOW WIEMHUEll MUOKapaa W/Win
MOSIBJICHUEM >KM3HEyrpoXxKaromux aput™Muii [10-12].

[lenbto HACTOAIIETO HCCIEIOBAHUS SBUIACH OLICH-
Ka BO3MOXKHOCTH HMPHUMEHEHHUS OKKIIO3UM KOPOHAPHOTO
CUHYyCa JUIsl yBEIMUYEHUSI pa3MepoB Pajiio4acTOTHOIO I0-
BPEKICHUS MHOKap/a JEBOIo Kelyl0uka Ha IKCIIEPUMEH-
TaJbHOHN MoJenu.

MATEPHUAJ U METO/JbI
HNCCIEJOBAHUA

I'pynny wuccnenoBanust cocrtaBwid 13
cBUHEN co cpenHuM BecoM 45,6+4,8 xr. IIpo-
TOKOJI MICCJIEIOBAHMS OBIII PacCMOTPEH H OJI0-
OpeH KOMHCCHEH 0 KOHTPOJIO COIEp)KaHUs U
HCTIONB30BAHUIO JTAOOPATOPHBIX JKUBOTHBIX.
HccnenoBanne NpoBOAMIOCH B YCIOBUSX 3KC-
MEPUMEHTAIbHON PEHTIEHXUPYPru4ecKoit
orepanuoHHON Ha 0Oaze LleHTpa moxnmmHMYe-
CKHUX W TPAHCIISIIIMOHHBIX MCCICIOBaHUH.

ITon obmieit anectesueit (3omeTun+I30-
(hirypaH) OCYIIECTBIIICS COCYAUCTHIN TOCTYII
K OepeHHOH apTepun U BHYTPEHHEH SIPeMHOM
BeHe mo Mertoamke Seldinger. ITox dmroopo-
cxormmaeckuM koHTponieM (BV Endura C-Arm,
Philips, Veenpluis, The Netherlands), 8 KC BBo-
JIAIICS. MHOTOIIeNIeBON HHTpoabiocep Preface
(Johnson & Johnson Medical NV/SA, USA),
MO3UIHS TIOATBEPKAATIACH PETPOTPATHON Be-
Horpadueil uepes3 AUCTaIBHBIN MOPT OaIoHa.
UYepes unTponsiocep B mpoceete KC, B MecTe
BIIQ/ICHNS] HEMIAPHOH BEHBI TTO3UIIMOHUPOBAJICS
OaruToH [T BanbBynoracTuku Valver (Balton
Sp., Warszawa, Poland) pasmepamu 40x15
MM. BBHIYy 0COOEHHOCTH CTpOCHHS BEHOZHOM
CHUCTEMBI CBUHEH - HAJIMUME HEMAPHOU BEHBI,
BIaAaromie B muctanbHbii otaen KC, apdex-
THUBHAsl OKKJIIO3USI MOXET OBITh JIOCTHUTHYTa
TOJBKO 00Typarmei kak camoro KC Ha mpoTsi-
JKCHHWH, TaK M YCThsI HemapHOW BeHBL. C 3TOH
[enpl0 OBUIO OTHAHO IIpeArodTeHwne Ooree
«IUTHHHOMY» 0aIuToHy - 40 MM.

Jns mpoduIakTUKA TPOMOOTHYECKHUX
OCJIOXKHEHHH NMapeHTEepaJbHO BBOIMIICS Te-
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napun cyiabdat (300 Ex/kr/4ac) ¢ KOHTpoJIEeM aKTHBH-
pPOBaHHOTO BPEMEHH CBEPTHIBaHUS KaxJble 30 MUHYT.
Just moaziepaHusi BHYTPUCOCYAMCTOrO oObeMa Ipo-
BoaMJIach MHQY3UsT M30TOHWYECKHUM PACTBOPOM XJIO-
puaa Hatpus, cTepo@yHAMHOM U reixody3uHOM, TeM-
neparypa Tejna HmojajaepxuBanach Ha ypoBHe 38 °C ¢
ucrosip3oBaHueM cucrteMsl moporpesa (WarmTouch™,
Medtronic, MN, USA)

B nonocts JIXK, uepes aprepuanbHblil JOCTYI BBO-
Jwiics aONallMOHHBIN KaTeTep C OTKPBITBIM KOHTYPOM
opomenust Navistar ThermoCool (Biosense Webster,
Inc., Irvine, California, USA), pa3mep IUCTaIbHOTO
KOHTaKTa anekTpoga - 3,5 mMMm. Brimonnsnace Tpex-
MepHasi PEKOHCTPYKIUS IHAOKapANaIbHOW MOBEPXHO-
ctu JIXX ¢ momomipio cucremsl buorox Unity (buotok,
Tomck, Poccus). Bwimonusnucs PYU-anmiaukanuu Ha
SHJOKapAUalbHON MoBepxHOcTH Muokapnaa JIXK (re-
Hepatop PU-aneprun ATAKR II RF, Power generator,
Medtronic, MN, USA) momepeMeHHO C OKKJIIO3HCH
n 6e3 oxkmosun KC. Kaxkpas anmmkanus o0o3Ha-
yajgach M MapKupoBajach Ha TpexmepHoil kaprte JDK.
Momnocts PY Bo3neiictBus cocrasisuia 40 u 30 Barr,
JIIUTENbHOCTh anmiukanuii 40 ¢, ckopocTh opolie-
HUs abnanuoHHOTO Katetepa pactBopoM NaCl 0,9% -
30 u 17 mun/muH, coorBercTBeHHO). Okkito3ust KC Be-
puduMpoBanack nepes KakabM BO3JICHCTBUEM ITyTEM
BBEJICHUSI HEOOJIBIIOTO KOJIMYECTBA KOHTPACTHOTO Be-
mecTBa uepes3 nmpocset karetepa (3-5 mi, Omuunak 300,
GE Healthcare AS, Oslo, Norway).

OCHOBHBIM KpuTepueM >(PPEKTUBHONW OKKIIO3UU
KC sBnsnoch OTCYyTCTBHE BBIMBIBAHHMS KOHTPacTHOTO
BEILIECTBA M3 BEHO3HOM CHCTEMBI CEep/lla U OTCYTCTBHE
ero copoca B mpaBoe npencepaue (puc. 1). Jlomonnu-
TEJBHO, Y psifia )KUBOTHBIX, IPH HEOUEBUHOCTH OCHOB-
HOTO KPUTEPHS, C LENbIO MOATBEPKACHUS dPPEKTUBHON
okkmoznn KC, BBINOJHSUIACH HECEJIEKTUBHAS KOpOHa-
porpadust U OLIEHKH 3aMeJICHHs] CKOPOCTH KOPOHAp-
Horo kpoBoToka. [lepen nHanecenuem PU-anmnukanuii ¢
oxkkmoszueid KC BHauane nmpoBogunack uHOIsIUS O6ai-
noHa, pacnojioxxennoro B KC, oneHuBanach CTeneHb OK-
kiro3uu (puc. 1). [Ipu coxpanenuu copoca kposu u3 KC

EXPERINENTAL RESEARCHES

B IIPaBOE MpeJICepAue BBITOIHSIOCH PENO3UIIMOHUPOBA-
HUe 0aJyiIoHA C MOBTOPHOM MOMBITKOW OKKIIIO3UU U €€
Bepudukamuei. PU-Bo3aeiicTBUS HAHOCHIIMCH Cpasy e
nocJie OKKJIto3uu. Ilocie OKOHYaHUS anrIuKanuu oan-
JIOH 1epIIUpOBaICS C BOCCTAHOBJIEHUEM BEHO3HOTO KPO-
BoToKa. [Ipy HaHeceHnuu anmunkanuii 6e3 oxkimo3un KC
Oannon ocrapaincs B npocsere KC, HO He mpoBoaMIIach
ero uHGIAUA. ATIUTMKAIMA HAHOCHIINChH B BEPXYIIKE,
cenrtanbHON U 60KOBOH cTeHkax JIK.

[Tocrne sxcriepuMeHTa )KHBOTHOE 9BTaHA3MPOBAJIOCh
MyTeM BHYTPUBCHHOW WHBEKIIMH JICTAJLHOW JIO3BI XJIO-
puna Kajus, Uil aToMopgOoIOrn4eckoro NCCleI0BaHus
M3BJICKAJICSI KOMIUIEKC CEep/Ilie-JIerKue eMHbBIM OJIOKOM ¢
nocnenyromei gukcarueit B 10% pactBope popmannHa
Ha nepuoja He MeHee 24 vacoB. [Tocie dukcanuu npena-
para, Ipu MakpOCKOIINYECKOH OlIEHKE MECT BO3JICHCTBHS
U3MEPSIINCh JUaMeTp M TIyOMHa NOpa)KeHHs, pacCcyH-
ThIBaJICS 00bEeMa HEkpo3a o ¢opmyie pacuéra oobema
konyca (0,333*nr’*h, roe r - paauyc 30HBI HEKpo3a, h -
IIyOMHa HEKpo3a).

CrarucTuveckuii aHaiau3

Jnst cpaBHeHHMs1 paclipeieieHHs JaHHBIX C Tayc-
COBCKMM HcIojb30Baticst TecT Koiamoroposa-CmupHOBa.
3HaueHus TaHHBIX BBIPAXKAIMCH KaK CpeJHee 3HAYCHUE +
CTaHJAapTHOE OTKJIOHEHHE, KaTeTOpHUaJIbHBIE TEPEMEHHbIE -
B BHJe jonel (mpoueHToB). CpaBHEHHE CPEJIHUX BbI-
MOJIHSJIOCH C TIOMOIIBbIO TECTOB YHMIIKOKCOHa W MaHHa-
VYurnu. Pacders! BbImonmusuinch B mporpamme Rstudio
(©2023 Posit Software, PBC formerly RStudio, PBC).

HOJYYEHHBIE PE3YJIBbTATbI

D¢ dexruBnas oxkimro3us KC Oputa mocturayTta BO
Bcex ciydasx. [lomoiaHuTenpHas BepuUKALMs 3aMelie-
HHSI KPOBOTOKA B KOPOHAPHBIX apTepusix ObLIa HpoBeje-
Ha y 4 XKHBOTHBIX - OTMEYAJIOCh 3aME/UICHHE BHIMBIBAHHUS
KOHTpPACTa U3 KOPOHAPHBIX apTepHil IPH KopoHaporpapuu
¢ okxmosuneit KC u OpICTpoe BEIMBIBAaHHE KOHTpPACTa U3
KOPOHApHBIX apTepuii 6€3 OKKITIO3UH.

Bcero 6but0 BBIMOTHEHO 60 ammukanuii (28 - ¢
okkmrosneir KC u 32 - 6e3 okxmrosun KC). IIpu sTom,
30 ammumkanuit (14 - ¢ okkiao3ueid u 16 - 6€3 OKKIIFO-

Tabnuua 1.

Pazmepol u mpancmypansnocms nospeicoenus, RPOYEeHm HeKpo3a oOm moauulbl CIEHKU 07151 HEMPAHCMYPATbHBIX

noGpecOenUIl ROCIE PAOUOUACIOMHBIX ANNIUKAYUIL

Cocrosnue | Bce anmuukannu _ B
KC (n=50) p 30 Bt (n=22) p 40 Bt (n=28) p
KC 3axpeir 9,7+4,0 7,0+£2.3 11,6+3.9
[myOuna, MM 0,44 0,24 0,04
KC otkpsIT 9,0+£3,9 9,3+4,2 8,8+3,8
KC 3akpeiT 9,1+4.9 5,4+2.7 11,7+4,6
Juametp, MM 0,11 0,86 0,03
KC otkpsiT 7,243,5 5,842,6 8,5£3,9
KC 3akpsIT 326,2+406,7 106,2+136,8 504,2+499,5
O6beM, MM® 0,14 0,69 0,01
KC otkpsIT 147,4+150,7 69,1£72,8 183,0+£157,5
KC 68,2% 55,6% 76,9%
TpancMmypaibHbIC OTKPBIT o 0.046 o 0.70 o 0.03
MOBPEXKACHUS KC 3akpsIT 39,3% 50,0% 33,3%
[IpoweHT HEKPO3a OT KC otkpsIT 67,1£15,0% 0.95 67,5+£20,6% 0.76 66,7+5,8% 0.86
TOJIINHBI CTEHKH KC 3axpsiT 67,649,0% ’ 67,147,6% ’ 68,0+10,3% ’

IIpumeuanue: craTucTUuecKkas 3HAUMMOCTh OlleHUuBanach TectoM ManHa-YutHu. KC - kopoHapHbIii cunyc.
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3UH) OBLIO BBIMOJHEHO Ha MourHOCTH 40 BT mimutensb-
HocTh 40 ¢, a 30 anmmukanuii (15 - ¢ okkito3ueit u 15 -
0e3 okkito3un) Ha MomHoct 30 BT, qnurensHocTh 30
c. [Ipu momuocTtu Bo3neiicTBus 40 Bt Hadmonanocs 8
9MU30/10B AP dexTa «steam pop» (BHYTPHUMHOKAPIUAIIb-
HOE MapooOpa3oBaHUE, COMPOBOXKIAIOIIEECS MHUKPO-
pa3pbIBOM MHOKapjAa) BHE 3aBUCHUMOCTH OT HaJU4Us
unu orcyterBus okkiato3un KC. Ha momuoctu 30 Batt
OTMEYaJIOCh MEHbIIEE KOJTMUYECTBO MOAOOHBIX MTN30/10B
(2 cityqasi, mo oJHOMY B KaXJ0H rpymnme). ANMIUKalnuu
¢ apdexrom «steam pop» OBLIM HCKIIOUEHBI U3 MOCIIE-
JYIOIIET0 aHajn3a, TAaKUM 00pa3oM, B UTOTOBBIN aHAIN3
ObLI0 BKITFOUCHO S50 ammnkanwmii (tadm. 1).

Amnanu3z Tommuunbsl Muokapaa JIK nmokasan cpeaHioro
tonuuHy 5,2+1,8 MM Ha Bepxyuike JDK, 10,9+1,5 mm Ha
MEXKEITyI0uKoBO# meperoponke, 11,9+1,3 MM Ha Goxo-
Boii ctenke JOK. B oTaenbHbIX ciiyyasx TOMIIMHA MUOKap-
Jla cocTasiisiia 10 22-23 MM B 00JIaCTH BEPXYIIKH U MEX-
JKEITYI0UYKOBOH Meperopoaku (2 *KUBOTHBIX).

IIpu ananmu3e Bcex AamIIUKaIUi, TO €CTb BBI-
MMOJHEHHBIX Ha Mou[HOCTH Bo3neucTtBus u 30, u 40

o

10 15 0[5 10 15 70

Puc. 2. I'nyouna nekposa (Mm) npu OKKII03UU KOPOHAP-
HO20 cunyca (YepHblil ygem) u ¢ OMKPbLIMbIM KOPOHAP-
HbIM cunycom (cepulil ysem), 20e a - 0ouyas vlOoOpKa;

0 - annauxkayuu mownocmoio 30 Bm; 6 - annnuxayuu
MmouiHocmuoio 40 Bm.

a

0 6
. f— : T T — 1

MM MM
5 10 5 10 15 20

Puc. 3. luamemp nexkposa (Mm) npu OKK1103ul Ko-
POHAPHO20 cuHyca (YepHblil Yeem) u ¢ OMKPbIMbIM
KOPOHAPHBIM CUHYCOM (Cepblil yeem), 20e a - 0ouyan
6b100pKa; 0 - annaukauyuu mowiHocmoio 30 Bm; 6 - an-
naukayuu mowHocmoio 40 Bm.
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BT, orMe4yanuch TEHJCHIUU K YBEJIMUYCHHUIO TIIYOWHBI,
nuamerpa u oobema PY anmnukanuu Ha GoHE OKKIIIO-
3un KC, opHako, CTaTUCTUYECKHH 3HAUMMOCTHU JO-
cTUruyto He Obu10. [Ipu nenonap3oBanuu MoutHOCTH 40
BT (n=28) oT™Meuanock 10CTOBEpPHOE YBEIHMUYEHUE BCEX
Tpex napaMerpos PY ammnuxanuu npu okxiro3un KC
no cpaBHeHHUIO ¢ OTKpbITEIM KC. Ilpu ucnonp3oBaHuu
moiHocty 30 BT (n=22) He oTMeuanaoch CTaTUCTHYE-
CKH 3HAYMMBIX Pa3IMunuil pa3MepoB a0JIallMOHHOTO T10-
BPEXICHUS IPHU OKKII03MK U 0e3 okkmtoznn KC (Tabdu.
1, puc. 2-4).

TpancmypasibHBIX (Ha BCIO TOJIIIY MHOKapja) 1o-
BpexJeHuit Obuto Gonbmie pu okkio3un KC (15 u3z 22
anmuikanui, 68,2%) mo cpaBHeHHIO ¢ OTKpBITHIM KC
(11 u3 28 anmnukanuit, 39,3 %), p=0,046. [Ipu okkiro-
3un KC OGonpinas yacTora TpaHCMypajbHBIX TTOBPEXK-
JIGHUH OCTUranach MpU MCIOIb30BaHUM MoOIHOCTU 40
Bt (76,9% nnsa oxkiro3un KC mporus 33,3% st oT-
kpbiToro KC; p=0,03), uem va mougHoctu 30 BT (55,6%
s okkito3un KC nporus 50,0% anst otkpeitoro KC;
p=0,70) (Tabmn. 1).

JUis HeTpaHCMypalbHBIX HOBpeXAeHUM (n=24 am-
IUIMKanui) ObII MPOBEAEH pacueT OTHOCHTENILHON TiTy-
OuMHBI HEeKpo3a (IPOLEHT NIyOMHBI HEKPO3a OT TOJIIMHBI
CTeHKHM MHOKap/a B KOHKpETHOH Touke). be3 paznenenus
M0 MOIIHOCTH, B CPEJHEM, OTHOCHTENbHAsl IIyOWHa He-
TPaHCMYpaJIbHOTO MOBPEXKJCHUS MHOKapjaa COCTaBHJIa
67,1+15,0% npu oxkiozuu KC u 67,6+9,0% npu oTKpbI-
toM KC, craructuyeckoil 3HAUUMOCTH JOCTUTHYTO HE
osu10 (p=0,95).

IIpu ananuse BozaeidcTBuil Ha MomHOcTH 40 BT
(n=13) mapameTp OTHOCHUTENBbHOM TITyOMHBI HETpaHCMY-
PaJIBHOTO MOBPEXK/JICHUS HE OTIMYANICS Ha alIUTUKAIUAX C
okkJro3uei u 0e3 okkio3un KC (66,7+5,8% npu OKKIIrO-
3un npotuB 68,0+10,3 % c otkpeiTeiM KC; p=0,86). Taxue
JKE PEe3yNbTaThl HAOMIONAINCH NMPU aNIJIMKAIMSIX MOIIHO-
ctbio 30 BT (n=11): 67,5+20,6% nipotus 67,1+7,6%, coot-
BeTCTBEHHO; p=0,76).

OBCYXIEHHUE MMOJTYYEHHBIX
PE3YJIBTATOB

[IpencraBneHHOE MCCIIENOBAHUE MOKA3BIBAET BO3-
MOXHOCTh HHTPAOTIEPAL[IOHHOTO HCIIOJIb30BAHUS TEX-
Hukn okkimro3un KC ¢ menpio yBenmuueHus pasmepos PU
MOBPEXICHUS MHOKap/a JKEJIyJI0YKOB, YTO MOXET OBITh
HeoOxomumo Tipu PY abnanmu riryOOKo pacroNoKEeHHOTO
cyOcTpara >KelryI0YKOBBIX HapyIIeHUH pUTMA.

Pesynprarbl  MccienoBaHUS  MPOJEMOHCTPHUPOBA-
¥ yBEIMYEHHE YacTOTHl TPAHCMYPAJIbHBIX MOBPEKIE-
HUM MuoKkapaa Ha ¢one okkimo3un KC mpu momHocTH
Bozneiicteus 40 Bt. BaxkHO OTMETUTH, YTO JaHHBIE pe-
3yJbTaThl HOJXY4YEHBl C IPUMEHEHHEM KaTeTepa ¢ OTKPBI-
TBIM KOHTYPOM OpOIIEHUsI, KOTOPBIA cam 1o cebe nmeer
MIPENMYIIECTBA B ITyOWHE MOBPEX/ICHHUS B CPAaBHEHUH C
HEOpOIIaeMBIMH KaTeTepaMH. boiee TOro, pe3yibTrarsl
pacuIMpeHns 30HbI TOBPEXKACHHS MTOJIYUYECHBI B HKCIIEPH-
MEHTE in Vivo, TOJHOCThI0 MMHUTHPYIOLIETO peabHbIC
KIIMHAYECKUE YCIOBHS.

Eme oaHMM BaXXHBIM AaCIEKTOM HCCIIEOBAHNUS
SBIISIETCSl CPABHUTEIbHBIN aHAIN3 OTHOCUTEIIBHOM ITy-
OMHBI HETPAaHCMYPAJIBHBIX MOBPEXICHUH, HE MMOKa3aB-
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muil npeumymectsa okkiato3uu KC. Ml nonaraem, uto
okkmo3usgs KC mpuBOAUT K MOBBIMICHUIO BEPOSTHOCTH
TPaHCMYPaJbHOTO TIOBPEXKJICHUS 32 CYET YBEIHUCHUS
KOHJIyKTHBHOTO HarpeBa MHOKap/ia, OHAKO 32 paMKaMu
HCCIIEIOBAHNS OCTAIOTCSl HEKOTOPBIE JIPYrHe Iapame-
TpBl abllaluy, HampuMmep, KOHTAKT abJallMOHHOTO Ka-
TeTepa ¢ MHoKapaoM (cuia npwxarus). [Ipu Hegocra-
TOYHOM cuiie puKaTus HarpeB Muokapaa PU-toxom u,
COOTBETCTBEHHO, pa3Mepbl HEKPO3a MOIVIH OBITh Pey-
LUPOBaHbl. JTO MOMIO OTPA3UTHCS HA HEJOCTATOYHOU
OTHOCHTEJILHOW NTyOWHE HEKpo3a NPHU HETPaHCMYypalib-
HOM ITOBPEXACHUU.

D¢ddext npeasiokeHHOro HaMH MOAX0Aa 3aKIova-
€TCsl B KPaTKOBPEMEHHOM 3aMEJICHHH HJIN JJaXe I0JI-
HOM OCTaHOBKE HWHTPAMHOKapJIUAIbHOIO KPOBOTOKA,
IIPU 3TOM yMEHBIIAETCSI COBOKYITHAs yJeNbHAas TEIIO-
€MKOCTb TKaHHU 32 CYET CHUIKCHHS OTBOJSIIETO TEIUIO
KpoBoToka. Kak ciencrBue, HE MPOUCXOJIUT OXJIaXKIe-
HUS 30HBI KOHIIYKTUBHOTO Harpesa npu PU anmmukamuu
(puc. 5). HeoOxoqumocTh MCHONB30BAHUS A0CTATOYHO
00JBIIOro OANJIOHHOTO KareTepa JUIsl BaJlbBYJIOILIACTH-
K1 OblJJa MOTMBUPOBaHa OCOOCHHOCTBIO CTPOCHHS Be-
HO3HOW CHCTEMBI Cepilla CBUHEH, Y KOTOPBIX HemapHas
BeHa (Vv.azygos) IpCHHUPYETCs B AUCTaNbHYI 9acTh KC,
YTO omMcaHo B auTeparype [13].

Bpemennas okxioszusi KC n3BecTHa B MHTEPBEHIIH-
OHHOM apUTMOJIOTMH U UCTIONB3YETCs ISl OOJBILECH YacTo-
TBI JIOCTH)KEHHUS OJIOKabl AJIEKTPHYECKOTO MTPOBEICHUS B
MUTPaJILHOM TIepelIeiiKe TIPH ero SHI0KapIualbHOM abia-
uuu [11]. ITomumo aToro, nokasarenbHyro 6a3y 1o dddek-
TUBHOCTU W 0€30MACHOCTH JUIsl JieueHUs pedpakTepHO
CTEHOKapAWU UMEIOT CUCTEMbl XPOHHYECKOTO OrpaHHYe-
Hus kpoBotoka B KC [12].

Ha ceropssiuHuii AeHb, C LEIbI0O WHTEPBEHIHU-
OHHOTO JICYCHHSI HKEIYJOYKOBBIX apUTMHH TIIyOOKOTO
PACITOJIOKEHHUS M CIOXHBIX JOKAIU3ALUUNH MPUMEHSIOT
SMUKAPANATBHYIO abnamnuto [6, 14], TpaHCKOPOHAPHYIO
aJKOTONIbHYI0 abnanuio [14], OUnoNsIpHY paguodac-
TOTHYI0 abmamuio [15], opomenne PY kareTepor ru-
MOTOHUYECKUMHU pacTBOpaMu [6], CTepeoTaKCHUECKYIO
paauotepanuto [6]. OmHako, OMMCAHHBIE METOIUKH
HMMEIOT CYIIECTBEHHBIC OIPaHHYCHHUS B BHJE BBHICOKOU
YacTOTHl HEXKENATEJbHBIX SBJICHUH, HE0OXOIMMOCTH
JIOTIOJTHUTEIBHOTO 000PY/ZOBaHUS M JTOTIOJHUTEIBHON
KkBaMpUKanuu oneparopa. [lo cpaBHeHHIO C OnMCcaH-
HBIMH MeTosaMu, okkito3ust KC Tpedyer MUHUMAIBHO-
ro KOJMYECTBA JOMOJHUTEIbHBIX HHCTPYMEHTOB. Tak-
xKe, MOCKoNbKY Katetepu3auus KC sBusercs
PYTHHHOW TpPOICAYPOH B HHTEPBCHIMOH-
HOI apUTMOJIOT'MH, OTCYTCTBYET HEOOXOIH-
MOCTB B CIICIIHAJIbHON MIOATOTOBKE OTIEPATO-
POB ISl HCTIOJB30BAHUS TAHHON METOUKH.

OrpaHuYeHns UCCIETOBAHNS

K orpanuveHusiM HcclieJOBaHUS MOX-
HO OTHECTH OCOOCHHOCTH aHAaTOMHUH BEHO3-
HOIl CHUCTEMBI cep/la >XUBOTHOH MOJENH.
B ugactHOCcTH, y cBuHell KC oOpasyercs 3a
cyeT ciusiHUS OOJIBIION BEHBI cepAlla U He-
MapHON BEHBI, PU ITOM, pa3Mepsl Tena KC
HE OTJIMYAIOTCSI OT YEJIIOBEUECKHUX U COCTaB-
ns10T B cpeanem 2,9+0,5 cm u 1,2+0,2 cm B

Kpopotok

cunyca.

MHTPaMYpaHEIX
KOPOHAPHBLX 8TEPHAX

EXPERINENTAL RESEARCHES

00JacTH YCThsl JUISl JUIMHBI U NIMPHUHBI, COOTBETCTBEH-
HO, 7151 B3pociibix cBUHEH, Becom 90 kr [13]. K npyrum
MOTEHI[UATBHBIM OTPAHUYCHUSIM JAHHOU MOJEIU MOXK-
HO OTHECTH aHOMaJIMHM dMOpHOTeHe3a cep/ua, OQHaKo,
4acToOTa UX BCTPEYaeMOCTH HeBenuka. [Ipu 3ToM, aHo-
MaJliM Pa3BUTHUS BEHO3HOW CHUCTEMBI, NPOSBISIOMINECS
B OCHOBHOM HAJIMYMEM JOTOJHUTEIbHON MHepcucTu-
pytomieil BepxHell Mool BEHbI, COCTABIAIOT Jullb 1%
OT BCeX aHoManuii smOpuorenesa [16]. Takxke k orpa-
HUYEHUSIM UCCJIEI0BaHNS MOXKHO OTHECTH HEOOIBIIYIO
BBIOOPKY M OTCYTCTBHE BO3MOJKHOCTH KOJMYECTBEH-
HON OLIGHKM CBSI3M CTENEHHU 3aMEJJICHUS] MUKPOIUP-
KYJISITOPHOTO KPOBOTOKA M pa3Mepa MOBPEXACHUS MpU
PY annnukanuu. Crneayer ykas3aTh, 4TO JJIsl HAHECEHUS
PU-anmiukanuii MCmoap30BajuCh KaTeTephl 0€3 KOH-
TPOJIS CUJIBI IPUIKATHUS, Pa3JIUYUs B KOHTAKTE KaTeTepa
¢ noBepxHocThio JIDK Mornu ckaswpiBaThbCcsi Ha pa3mepe
MOBPEXKCHHUS.

3AKJIIOYEHUE

PY anmukanyy Ha GpoHE OKKITIO3UH KOPOHAPHO-
ro CHUHyca C 3aMEMJICHHEM BHYTPHMHOKAPAHAIHHOIO
kpoBotoka JIK xapakrepu3yroTcs OOJbIIed 4acTOTOH
TPAHCMYPAJIBHOTO IOBPEXKJICHUSA, a TaKKe yBeIude-
HUEM CpeJlHero o0beMa MOBPEKICHUS IIPH MOIIHOCTH
Bosaeiicteusa 40 Bt. He Habmoganock cymiecTBEHHBIX
pa3nuuuii B TIyOWHE, TUaMeTpe U 00beMe MOBpeKIe-
HUS [IpU MOLIHOCTH anmuukaguii 30 Br.
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Puc. 4. O6vém nexposza (mm’) npu oKkKk03UU KOponap-
HO020 cuHyca (YepHblil ueem) u ¢ OMKPLIMbIM KOPOHApP-
HbLM cuHycom (cepulii yeem), 2oe a - 00uyas 6vlOOPKaA;
0 - annaukayuu mownocmoito 30 Bm; ¢ - annnuxkayuu
mouwpocmoio 40 Bm.

Yeenuuenne 30ub1
KOHAYKTHEHOTO
Harpesanma

KOy KTHEHOTO
HarpeBaHHs

MEHBIIEHHE KPOBOTOKA
B HHTDaMYPA/ILHEIX
KOPOHAPHLIX APTEPHAX

—_—

-

Ba/UIOHHAs OKIUIOIHA — BEHOSHBIN CTA3 — YMEHbLIEHHE KOHBEK LK

KOHBEKUH OHHOE DXNKACHHE
lsmb! KoMAY KTHEHOTD Harpesanua

Puc. 5. Cxema mexanuszma ygenuuenusn 00vema noepexrcoeHus
PAOUOUACMOMHBIM MOKOM NPU OATITIOHHOU OKKITI03UU KOPOHAPHO20
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HOBOCTHU XXYPHAJIA «BECTHUK APUTMOJIOI U »
H.3.I'acbimoBa, M.M.MenBenen

I'my6oxoyBaxxaemble KOJJIeTH!

[TocnetHre HECKOJIBKO JIET KapHOJIOTHYECKOe Hay-
HOE COOOIIECTBO CTAJKMBACTCS C HOBBIMH BBI30BAMH, YTO
TpeOyeT IOCTOSTHHOTO OOHOBJICHHSI M ©3MEHEHUSI ICHCTBYIO-
LIMX MTPABHJI M PEIAKIIMOHHOM ITOJIMTHKH )KypHaia. Hacros-
11asi peakIMOHHAs! 3aMeTKa MTOCBSIIEHAa HOBOBBE/ICHUSIM B
xKypHase «BectHrk apuT™ororumy (nanee Xypaan).

Penakumonunslii coBet. B TeueHune nocineaHux He-
CKOJIBKUX JIET MbI OTMEYaeM YBEJIMUEHHBIH HHTEpeC K
XKypHaiy, 4To BbIpa)kaeTcsi BCe B OOJIbILIEM KOJIMYECTBE
MOCTYNAMOLIUX CTareil, B TOM 4YHCIEe U3 3apyOeiKHBIX
crpaH. [yt coxpaHeHUs] KOPOTKOTO BPEMEHH M BBICOKOTO
YPOBHSI pElIEH3UPOBaHMs ObUI PACIIMPEH KOJJIEKTHB JKC-
neptoB JKypHana: nobasnen Penakiuonnsiii coBer XKyp-
Hana (https://vestar.elpub.ru/jour/pages/view/EditorialS),
IIPUBJICUCHBI HOBBIE PELICH3EHTHI. B HacTosee BpeMsi B
XKypHaine BOBMO)XHO pelieH3MpPOBAaHHWE Ha PYCCKOM U aH-
IIMACKOM si3bIKax. [locnenyromue miaHel B 3TOM aclieKkTe
HalpaBsjeHbl Ha JlaJIbHEHIIee MPHUBJICUEHHE OTEUeCTBEH-
HBIX U 3apyOeIKHBIX IKCIIEPTOB B 0OIACTH KIMHUYECKOH 1
9KCIIEPUMEHTAIILHOM apUTMOJIOTHH.

Py6puka «300paxenue Homepay». beina ysenu-
yeHa pyOpukanus XKypHana, 1o0aBjieHa HOBasi KaTeropus
crarei «/300paxxenne HoMepay. B nanHOl pyOpuke my-
OJIMKYIOTCSI PEIIKME ¥ MHTEPECHbIC KIIMHIMYECKHE 300pa-
JKEHUsl. ITO MOTYT OBbITh NpPUMEYaTEIbHBIC JIEKTPOKap-
JIMOTPAaMMBI, HXOKapIHOTPAMMBI, PEHTTEH-M300paXKeHUsI,
JIAaHHBIC XOJTEPOBCKOTO MOHHUTOPHPOBAHHMS, AIEKTPODU-
3MOJIOTMYECKOr0 M IaToMOp(oIorHYeckoro HuccieoBa-
Huii. [lpaBuia pyOpuKHM IO3BOJISIOT 3aaBaTh BOIPOCHI K
ayZINTOPUH )KypHAJIa [0 UHTEPIPETALUH IPEJICTABICHHBIX
n300paKEeHHUH, MTPEAOCTABIAT JIOCTYI K MX NEPBOUCTOY-
HUKY, a TaKk)Ke IIyOJIMKOBaTh Pa3BEpPHYTHIE OTBETHI HA I10-
CTaBJIGHHBIC BOIPOCHI B CIIEIYIOIIEM HOMEpE KypHaia.
C npaBwiamMu oOPMIICHHSI CTaThH JUIS 9TOH PyOPUKH BB
MOJXKETE 03HAKOMHTKCS Ha caitte XKypramna (https://vestar.
elpub.ru/jour/about/submissions#authorGuidelines). Pe-
naxuust JKypHana npuriamaer Bac nopaBars MHTEpeCHbIE
cirydan u3 Bareit nmpakTHKY B IaHHYIO pyOpHKY.

Paznen «IIpunsTo B neyarsy. Teneps cratey, MoIy-
YMBIINE TOJIOKUTEIIBHBIC 3aKIIF0UEHHMs, OyyT 3abnaroBpe-
MEHHO OITyONIMKOBaHbI Ha caiire XKypnana B pasnene «IIpu-
HATO B Tedarh». Bee crarhby B JaHHOM pasziene MpOXOJsT
MIPOBEPKY Hay4HbIM penakropoM JKypHaia, a TakKe aBTo-
pamu crarei. OOpariaem Baie BHUMaHKe Ha TO, YTO 1OCIe
IyOMKalUK cTaTeil lajbHelIee BHeCEHHE N3MEHEHHH He-
BO3MOXKHO. Kaxkniast crarbsi, OryOiIMKOBaHHAS Ha CTPAHHUIIE
«[IpussTO B MIEUaTh» MOXET OBITH LIMTUPOBAHA, IPU ITOM
ohunManbHON NaToH IMyOIMKAIMK SBISIETCS laTa NPHUHSTHS
crarby B niedarb. OKOHYaTeNIbHAS BEPCHSI OITyOJIMKOBAaHHBIX
crareil MO)KET HEMHOIO OTJIMYAThCsl OT IPEJCTaBICHHBIX
31ech Bepceuid. Yaie Bcero M3MEHCHHUSIM MOTYT OBITh TOJI-
BEPrHYTHl CTPaHUIIBI B OKOHYATEJIBHOH BEPCHM HOMeEpa.
Bcem crarbsiM, OIyOJIMKOBaHHBIM B JIaHHOM pasJielie, MpH-
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CBAaMBAIOTCSl MHMBU/IyJIbHBIC ICKTPOHHbIEC WACHTU(NKA-
topsl (DOI), obecneunBaroine yHUKaIbHYIO HICHTH(DHKA-
M0 MaTepuajoB, OIyOIIMKOBaHHBIX B OHJIAMH-Cperie.
JJIeKTPOHHBIE CTPaHuIbl. B cBs3u ¢ poctom yncnia
MOCTYMAIOIUX MaTepuajoB U TMOHATHBIMH (PMHAHCOBBIMU
orpaHuueHusIMU B JKypHasie HOSIBUINCH «3JIEKTPOHHBIE ITy-
OiMKanMmy», KOTOPbIE HE OTOOPAKAIOTCSI B €r0 «OyMa)KHON»
BEpCHU. DTH CTAaTbU HUYEM HE OTIIMYAIOTCS OT OOBIYHBIX.
OHH TaKoKe IPOILIN PEEH3UPOBAHUE, UMEIOT YHHKAJIbHBIN
DOI, Bxirouens! B ornasneHue JKypHana, pa3MmelleHbl Ha
caifrax JXKypHana, B 3JICKTpOHHOW OMOJIMOTEKE M HA WHBIX
pecypcax. EqMHCTBEHHBIM OTIIMUMEM ATUX CTaTeH SIBIIsIETCS
TO, 4TO MepeJ] HOMEPaMH CTPAHHUI] Pa3MEIICHbI OYKBBI «e».
Mnarupie mydaukamuu. C 2024 roga Oyner B3H-
MarbCs IUIaTa 3a MyONMKALUI0 CTareil, KOTOpble WMEIOT
UCTOYHUKM (MHAHCHPOBAHUS W MYOJIMKYeTCsl B paMKax
BBITIOJIHEHHSI TPAHTOB, TOCYIAPCTBEHHBIX 3aJlaHUH WM
MMeeT WHbIe BUJIbI crioHcopeTBa. Oruiara OyneT B3uMaThest
TI0CJIe MPOXOXKACHHS PEIIeH3UPOBAHMS H TTOJTyYESHUS T0JI0-
JKUTEJIHOTO 3aKJIIOUCHUSI PEAaKIMOHHOM Koyuternu. s
odopmiieHnsT orIaThl HEOOX0ANMO OyAeT MpUCIarh MOJ-
HOE HAMMEHOBAaHUE M PEKBU3UTHI yUPEXKIICHUS, HA KOTOPOE
Oyzner oopmiteH 1OTOBOp M BbICTaBieH cuyeT. CTOMMOCTh
Takoil myoiukanuu Oyner cocrasiats 25000 pyoiei.
Bubauoreka xypHajos. [Ipu MHUIIMATUBHOM y4a-
ctuu Poccuiickoro kapauosiornyeckoro >kypHaia B 2023
rony Obuia co3mana buOnuoreka )ypHaJIOB 10 Kap/IHoJIio-
T'HU U CEPJICUHO-COCYANCTON METUIIMHE, B KOTOPYIO BOIILIN
BE/yIIME KPYIHbIE OTEUECTBEHHbBIC KapIHOJIOTHYECKHE
KypHaibel Poccun, B ToM unciie U «BecTHHK apuT™MOIIo-
run». B bubnmorexe (https://www.cardiojournal.online/)
MIPE/ICTaBJICHBI aDXUBBI M TEKYILME HOMEPA )KypHAaJIOB.
IIpo6aembl nuTHpoOBaHus. B nocnequue rogst pe-
JIAKLIIMOHHAsI KOJUICTHsI OTMEUaeT CHIKEHHE OOILEero KoJu-
4yecTBa LIMTUPOBAHMI cTaTel, oryonmKoBaHHBIX B JKypHa-
ne. K coxanenuro, 3T0 MPUBOJUT K CHIYKEHUIO OCHOBHBIX
unnekcoB (Scince Index, naaeke Xupia, nMmakr-hakTop),
oTpaxarommx pedtuHr JKypHana B BeIyIIMX O3JIEKTPOH-
HBIX OuOnmorekax. Pemienne npoOiemMbl peaakiMOHHAs
KOJUICTHSI BUANT B YBEJIMYCHUN [IUTHPOBAHUS CTATEH, OITy-
OJIMKOBaHHBIX B OTEUECTBEHHBIX JKypHajaX, B TOM YHCIE
B «BecTHUKE apUTMONIOrUU», IPUMEHEHHE UHCTPYMEHTOB
novcka BbuOMMOTeKH >KypHAJIOB IO KapAWOJIOTHU U Cep-
JICYHO-COCY/IUCTOM MEMIMHE, PaclpOCTpaHeHHe CTaTeH,
oryOnmKoBaHHBIX B JKypHaiie, Cpeii KOJUIeT, B COLMaIbHBIX
cersix ¥ mp. [lyist oOneryenus moMcka M IUTHPOBAHUS CTa-
teii XKypHain pazmeraer u peryiasipHo oOHoBisieT «CrHcoK
nyomukamuidy  (https://vestar.elpub.ru/jour/issue/archive),
NPEJICTaBJICHHBIX B YIOOHOM /I LIUTUPOBAHUS popMe Kak
Ha PYCCKOM, TaK M Ha aHIJIMHCKOM si3bIKax. PexakiuonHas
KOJUIETHSI TIPU3BIBAET WICHOB apUTMOJIOTMUECKOTO HayYHO-
T'0 COO0IIECTBA K IIOMOIIY B pabOTe HaJl MOBBILIIEHHEM Peii-
THUHTa OTEUECTBEHHBIX JKYPHAJIOB M OTKPBITA K IIPEILIONKe-
HHSIM CO CTOPOHBI KOJIJIET, YuTaresei u aBropos JKypHaia.
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JUCOYHKIUSA CPT-J TP OCTPOM MHDOAPKTE MUOKAPIA: MOXXHO JI1 YCTPAHUTD ITPOBJIEMY
[MPOI'PAMMUPOBAHUWEM [TAPAMETPOB?
A.C.Iloctoa, I"H.AuTunos, A.B.UBanuenko, B.B.JIsmenxo, J[.A.Kanunun, C.H.Kortos,
A.B.Boirosckuii, FO.A.lllueiinep
DI'BY «Dedepanvhvlii yeHmp 6bICOKUX MeOUYUHCKUX mexHonozuity Munzopasa Poccuu,
Poccun, Kanununzpaockasa oonacme, I'ypveeckuii p-u, noc. Poonuku, w. Kanununzpaockoe, 0. 4.

Onucan KIUHUYeCKull CIyuat Omcymcmeust OemeKyuu U Kynuposanus puopuiisyuu sxcernyoouxos (OIK) y nayuen-
ma ¢ UMNIAHMUPOBAHHBIM YCIMPOUCIBOM OJis CePOSHHOU PECUHXPOHUSUPYIOWell mepanuu ¢ yHKkyuel dedpubpuiiamopa
(CPT-[]). Ilayuenm onumenvro HaOIOOANCA 8 KIUHUKE, 20€ ObLI0 UMNIAHMUPOBAHO YCMPOUCMEBO, KPOME MO20, NPO8O-
ounace nepeoaua OaHHbIX NOCPEOCMEOM YOAIEHHO20 MOHUMopuposanus. Pazeuswuiics ocmpwiil ungpapkm muoxapoa
ecredcmeue mpomoo3a CmeHma npasou KOPOHAPHOU apmepull npueen K UMEHEHUI0 Napamempos amniunyosl CnoH-
mannotl R-e6onnvl y nayuenma, eciredcmsue 4e2o nociedyowuti snuzo0 O oxasancs HedemekmuposaHHbiM UMNIAHMU-
posannvim CPT-J]. Hzmenenue napamempos npocpammuposanis He ROGIUSLO0 HA O3MONCHOCHb OemeKYul NOGMOPHO
sosnukutett QXK. /lea snuzooa @K OvLiu Kynuposarnsl paspsioom HapylicHo2o deubpuniimopa. Beudy coxpausioweeo
2UNOCEHCUH2A ObLIO NPUHAMO peuenue 00 UMNIAHMAYUY HOBO20 INIeKmMpoOd OJis CIUMYIAYUU U BOCIPUSMUSL, VUUMbIEAs
pazvem yempoiicmea DF-1, sapgpexkmusnocmo kynupogarust @K, komopwim Ovlia 00kazana 6 xo0e UHMpaonepayouH-
HO20 Oehubpunnsayuonnoeo mecma. Jlannulii cayyail npoOeMOHCMPUPOBA, YMO 8 CIydae SUNOCEHCUH2d CHOHMAHHOU
R-6011b1 00bUmMbCs demexyuu HUKOAMIIUNY OHBIX HCETYOOUKOBbIX APUMMULL UCKTIOUUMETbHO NEPEeNnpOPaAMMUPOSAHU-
em napamempos padbomuvl UMRIAHMUPOBAHHO20 YCMPOUCMEA He 6ce20d B03MOICHO. B 0mOenbHbIX ciyuasx 2unocencum-
2a, BbI3BAHHLIX, HANPUMED, OCMPBIM UHDAPKMOM MUOKAPOA, MONCEm NOmpebo8amvpCs aKmMUGHAsl XUpypeuieckds max-
MUKA, 8 YACMHOCIMU 3AMEHA NIeKMpPoOa 05k CMUMYIAYUU U BOCIPUAMUL M020d, KO20d PA3beM YCMpOoUucmea no360sem
9MO GBINOIHUMD.
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DYSFUNCTION OF CRT-D INACUTE MYOCARDIAL INFARCTION: IS THERE
A PLACE FOR PROGRAMING?
A.S.Postol, G.N.Antipov, A.V.Ivanchenko, V.V.Lyashenko, D.A.Kalinin, S.N.Kotov, A.B.Vygovsky, Yu.A.Shnejder
FSBI Federal Center for High Medical Technologies of Healthcare Ministry of Russia, Russia, Kaliningrad reg.,
Rodniki, 4" Kaliningradskoe road.

The article describes a clinical case of a patient with a previously implanted cardiac resynchronization therapy
with defibrillator function (CRT-D). For a long time, the patient was observed in the implanting clinic and the data was
also transmitted via remote monitoring. The developing acute myocardial infarction in the right coronary artery caused
a change in the parameter of the amplitude of the spontaneous R-wave in the patient. Subsequent ventricular fibrillation
(VF) due to stent thrombosis was undetected by the defibrillator and resulted in no detection and cessation of VF, despite
the implanted CRT-D. Changing the programming parameters did not affect the possibility of detecting a recurrent VF.
The VF that occurred twice was stopped by the first discharge of the external device. In view of the remaining low hypo-
sensing, a decision was made to reimplant the detecting part of the right ventricular electrode, after which defibrillation
test proved to be effective for termination induced VF. We believe that at critically low parameters of spontaneous R-wave
hyposensing, for the device to detect low-amplitude ventricular arrhythmias, programming the parameters does not solve
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the problem of hyposensing. Current myocardial infarction as the cause of hyposensing may require active surgical tactics
replacement of the pacing and sensing electrode, in cases where the device connector allows this.

Key words: hyposensing; ventricular fibrillation; spontanecous R-wave amplitude; defibrillator; parameter pro-
gramming
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WmnnantupyeMsle  KapauoBepTep-1eduOpusIsiTo-
pet (MKJI) - ycrpoiicTBa, OCHOBHOH (yHKIHEl KOTOPBIX
SIBJSIETCSl OOHAPY’)KEHUE, pacliO3HaBaHWE U KyNUPOBaHHE
YKM3HEYTPOXKAIOIINX JKETYJOUKOBBIX apUTMHUI TaKMX Kak
JKEJTYJ0UKOBasi TaXUKapAus U GUOPHILISLIUS JKEITYJ0UYKOB
(DX). DdpdexruBHocTs UK/ B IpejoTBpalieHnH BHE3AII-
HOW CepJIeYHOM CMEPTH y MaleHTOB OblIa HEOJHOKPATHO
JIOKa3aHa PsIIOM KPYMHBIX uccienoBanuit [1-3]. Dddekr
UK]I peanuzyercs 3a cueT MOCIEI0BATEILHON aKTUBALIUN
(YHKIMHA yCTpOWCTBA: MOHHTOPHMHIA YCTPOWCTBOM BCEX
MOTEHIAJIOB CEp/lla, JUArHOCTUKU «aHOMAlIbHOTO» OT
HCXOAHOTO cepiaedHoro purma. Ilocne pacro3HaBaHUS
«aHOMaJILHOTO0» PUTMA yCTPOHCTBOM, CIICITyET €r0 HICHTH-
(UKanus 1Mo KPUTEPHUSIM AUCKPUMHHATOPOB M HaHECEHHE
BozzaeiicTBust MK/, npepriBaroiero xemy104KOBYIO apUT-
MHIO, KOTOpasi MOIJla MPUBECTH K OCTaHOBKe cepaua [4, 5].
OCHOBHBIM TTapaMETPOM IPABUIILHOTO OOHAPYKEHUS JKe-
JIYJIOYKOBOW apUTMHUH YCTPOUCTBOM SIBJISIETCS] BOCIIPHSITHE
R-BOJIHBI JKeIy/I0YKOBOM 2JIEKTPOrpaMMbl Ha

JIyIIOYKOBBIX apUTMUSX, K KOTOpbIM oTHOcHUTCcs DK, Bepo-
SITHOCTb HEpacIO3HaBaHMs apuUTMuU Bbicoka [11]. B de-
JIepajJbHOM LIEHTPE BBICOKUX MEIUIMHCKUX TEXHOJIOTUI
ropofga KanuuHuHrpajna umiiaHTanust cepeuHbIX PECUH-
XPOHHU3HUPYIOIINX YCTPOUCTB ¢ PpyHKIMEH 1epuOpHILIsLTO-
pa (CPT-/1) u UK]] marnmeHTam ¢ cepaeyHON HEI0CTaTOu-
HOCTBIO U BBICOKHM PHCKOM BHE3AITHON CEpJIeUHON CMEPTH
¢ noceyomuM HabmonenneM mposoxurcs ¢ 2012 roxa.
B cBoell mpakTuke Mbl HEOAHOKPATHO BCTPEUAIUCH C
SMU30laMU  HApYIIEHHON NETeKIMM HMILIAaHTHPOBAaHHBI-
MU ycrpoiictBamu. [Ipu 3ToM B OoJblIel YyacTu ciiydaes
Obula JAMATHOCTHPOBaHA M30BITOYHAST YYBCTBUTEIBHOCTH
UK. TIporpamMmmupoBaHue mapamMmeTpoB AePpuOpHLsTopa
BCeTJia MO3BOJISUIO PEIIUTH MPOOIEMY JISTEKIUH B CITydasix
runepuyyBcTBUTENbHOCTH T-BoiHBL B curyamusx osep-
CEHCHHIa IpH MepesioMax 3MEeKTPoAa Ul CTUMYISLUU U
BOCIIPHATHS TpeOOoBasach JONOJIHUTENbHAS UMILTAHTAIHS
2NIEKTpoJia U porpammupoBanue. [Ipencrasnsem ciryuaii,

Device Status (Implanted: 13-Sep-2018)

CIIOHTAHHOM PUTME U MOCJICAYIOIIEC TPpaBUJIb-

Battery Voltage (RRT=2.63V) 263V (24-Jan-2023)
HOE€ PACIIO3HABAHUC BOSHHUKINNX XKH3HEYTPO- | ast Full Charge 12.0 sec (19-Aug-2022)
JKAIOLIUX KEIIYIOYKOBbIX aPUTMUM. } Ketial B i
[Topor oOHapy>KeHUs] apUTMHHU YCTPOW- SVC
CTBOM 3aBUCHUT OT 3allpOrpaMMHPOBAHHOIO  Pacing Impedance 456 ohms 342 ohms 380 ohms
napaMeTpa 4yBCTBUTEILHOCTH M BO3MOKHO-  Defibrilation Impedance :V;“Z;h"‘s
o VC=57 ohms
CTU IIPOBEICHMS aABTOMAaTUYECKOW peryiu-
POBKH 4yBCTBUTEILHOCTH yCTpOﬁCTBOM TUTS Programmed Amplitude/Pulse Width 150V/0.40ms 425V /040 ms
coxpaneHus anekBarHoi aerekiuu XK [6-9].  Measured P/R Wave 0.4 mV 10.4 mV
HapyIlIeHI/IH d)yHKHI/II/I BOCIPHATHS I/IKI[ 110 Programmed Sensitivity 0.30 mV 0.30 mv
THUITy TOBBIIICHHON, W30BITOYHOW YyBCTBH-
TEJIbHOCTH JIe(GUOPHILIATOpA WM TUIlepuyB-  Parameter Summary
CTBUTENLHOCTH MOTYT IPUBECTH K HAHECCHUIO  Mo%8 bl fowesias S0pm
V. Pacing LV->RV Upper Sensor 120 bpm
OUIMOOYHBIX, HEOOOCHOBAHHBIX IIOKOBBIX BO3-
~ o Detection Rates Therapies
eificteuii. Takue cuTyaluu BO3HMKAIOT, Ha-
n yan > AT/AF Monitor >171 bpm All Rx Off
IpPUMED, NPU TUIEpUyBCTBUTENBHOCTH T-3y0- On >188 bpm ATP During Charging, 35J x 6
La, IepejioMe DJJEKTpona [ulsl BOCIPUATUS — FVT OFF All Rx OFf
OFF All Rx Off

(RVs). Hemocrarounoe Bocrpustue (rumo- VT
CCHCHUHT') CUTHAJIOB 1e(hMOPHILISITOPOM MOXKET
MIPUBECTU K OTCYTCTBHIO JICTCKIUH U KYITU-
poBaHuUs >kKuU3Heyrpoxaromei aputmun [10].
W3BecTHO, YTO NMpH HU3KOAMIUIUTYAHBIX JKe-

Puc. 1. Omuem, nonyuennslii npu nianoeoil nepeoaue OAGHHLIX ¢ no-
MOWBIO cucmemul yoaneHHozo monumopuposeanus om 24.01.2023.
3anpozpammuposana ounonapuasn yyecmeumenvrhocms 0,3 my.
Odbvacuenus 6 mexkcme.
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KIIMHUYECKUWE HABJIIOAEHU A

KOT/Ia TUC(YHKIIUIO YCTPOMCTBA MPOrpaMMHUPOBAHKEM ITa-
paMeTpOB YCTPAHUTH HE YNaJIOCh.

Iayuenm JI., 64 nem onumensno nabmooancs ¢ @e-
0epanrbHOM YeHmpe BbICOKUX MEOUYUHCKUX MEXHON02UL
eopoda Kanunumepada 6 cesi3u ¢ UMNIAHMUPOBAHHBIM 8
aseycme 2014 200a CPT-/] no nosody xponuueckoii cep-
0eyHOoU HedoCmamoyHocmu 3 (DYHKYUOHATIbHO2O KAC-
ca no NYHA co cuudicennoil ¢parkyueii vibpoca neso-
2o oicenyoouxa (JDK) - 20% u nonnoit 610kaoou negou
noorcxu nyuxa Tuca ¢ wupunot komniexca QRS 190 mc.
Knunuxo-uncmpymenmanvnoe 006ciedosanue no3eonuIo0
BbIAGUMb NPUSHAKU  OULAMAYUOHHOU KAPOUOMUONAUU
(koneuno-ouacmonuyeckuu oovem JDK - 243 mn koneuno-
cucmonuyeckuu oovem JUK - 203 mn), nocmosiunyro gpopmy
Gubpunayuu npedcepoun. Muemuueckuil eenes crudice-
Hust cucmonuyeckou @yuxyuu JDK 6vin uckmouen no oam-
HbIM KOPOHApOaH2Uo2paAduuY, He GblAUSUIel Ha MOMEHM
UMPIAHMAYUU YCmpoucmed 2eMoOUHAMUYECKU 3HAYUMBIX
cmeno308. J{iisk 00CmudiceHust A0eK8amHo2o npoyeHma ou-
BEHMPUKYIAPHOU cmumynsyuu 6 oekabpe 2014 2o0a bvira
BbINOIHEHA PAOUOHACMOMHAsL AONAYUSL AMPUOBEHINPUK)-
JISIPHO20 COCOUHEHUS.

B xo0e danvuetiwezo nabniodenus cnycms 6 mecsiyeg
nocie UMNIAHMayuu YCmpoucmea cmana ommedamscs
NONOAHCUMENbHASA KIUHUKO-UHCMPYMEHMANbHASL OUHAMU-
Ka 8 8uOe NOIHO20 pezpecca NPU3HaAKo8 OUBEHMPUKYIAD-
HOU He0OCMAmo4HOCMU, HOPMAIUZAYUU NAPAMEMPOs
COKpAMUmMenbHol CROCOOHOCMU U PA3MePO8 Kamep cepo-
ya (¢paxyus evibpoca - 54%, koneuno-cucmonuueckuu
obvem JDK 60 ma, koneuno-ouacmonuueckuii o6vem JDK
130 mn). Hocnedyrowue 200vl nayuenm O6vll KIUHULECKU

Time Duration

Type ATP Seq Shocks Success ID# Date hhmm hhmmss

Avg bpm AV View

e3

cmabunen, napamempvl padomvl UMHIAHMUPOBAHHOZO
yempoticmea 6 npedenax HOPMATbHbIX 3HAYEHULL: WUpu-
Ha komnaexca QRS npu GuseHmpuryIsApHot Crmumyisyuu
cocmasnsina 135 mc, yeon arvgpa +15°, napamempuol 3a-
xeama no npagomy cenyoouxy (IDK) - 0,5 B, no JDK -
3,0 B. B 2018 200y nayuenm nepenec niaHogyr 3aMeHy
yempoucmea 6 Cs3U ¢ UCMOWeHUeM UCTNOYHUKA NUMd-
HUsL U HAbNI0Oenue 3a NAYUeHMoM NPOOONAHCATIOCH KAK 6
PAMKAX OYHBIX BU3UMOS 6 KIUHUKY, MAK U C NOMOWbIO
cucmemul yOaieHHo20 Mmonumopuposanusi. [lpumep nepe-
0auu OaHHbIX Yepe3 cucmemy yOanieHHo20 MOHUMOPUPO-
sanust om 24.01.2023 200a ¢ napamempamu amniumyosi
CROHMAanHOU R-601HbL U OGHHbLE 3ANPOSPAMMUPOBAHNBIX
napamempos npedcmagienvl Ha puc. 1.

Cocmosinue nayuenma ocmasanocb CMaOUTLHbIM
eénnoms 00 26.01.2023, koeoa nossunuce 601U 6 MbIUYAX,
pazbumocmy, 610CMb, 6 CEIA3U C YeM nayuenm oopa-
wancs amoOyIamopHo 6 NONUKIUHUKY NO MECHY HCUmeb-
cmea. Cocmosinue OblIO PACYEHEHO KaK OCMpasi pechnu-
PAMOPHAs BUPYCHAS UHpeKyus 1ecKoeo medenus, Ovbliu
HA3HAYEHbl  HeCmepouoHvle  NPOMUBOBOCNANUMENbHbIE
cpeocmea ¢ nonoxcumenvHoim dpgexmom. 29.01.2023
BO3HUK DNU300 NOMEPU CO3HAHUA, 2UNOMOHUU, OpUadou
CKOPOU MEOUYUHCKOU NOMOWU ObLIL IKCMPEHHO OOCTABIEH
6 bnox unmencusnou mepanuu. Ha 9KI" pecucmpuposai-
€Sl UOUOBEHMPUKYIAPHLLIL pUmM, Oe30meemHbvle CRAlKU
ousenmpuxyisipnou cmumynayuu. 11o danmuvim sxKcmpen-
HO @binonnennoeo npoepammuposanus CPT-/] eviasieno
pesKoe nosvluleHue napamempos IPhexmuenon cmumys-
yuu - 3axeam Ha IDK - 4,5 B, JDK — 5.5 B. Ilepenpocpam-
MUpoBanue napamempos amMniumyosl u OIUmerbHOCmU

CmMuMYIA Ha d1eKmpooax npugeio K 60CCma-

Full EGM

VF 35) Yes #

09-Feb-2023 12.33 4 1261

HOBJIEHUIO 3PPeKmusHOl OUBCHMPUKYISPHOL

e _ CMUMYAYUU. ﬂﬂﬂ UCKTIIOYEHUl OCNpPOco KOpPo-

0.1, A

A (] © AR Teretor] TemlE

v s
w0

} I_ﬁ HApHO2O CqupOMCI bvina evinonnena IKCmpeH-

HAsL KOPOHAPOAH2UOPADUSL, NO PE3VIbMAMAM

KOMOpou OuazHoCmuposan mpomoo3 npasotl

rxoponaprou apmepuu  ([1KA), evinonnena

JMNW\(

mpombosxkcmparyus, cmenmupoganue I1KA.
o Oannbim axoxkapouoepagpuu  30.01.2023

4| Th I |

o 06Hapy9fceHa JIOKAJIbHAA  AKUHE3Usl HUNCHUX

|
VF RXT: 36.2U |

Puc. 2. /launvie cucmemol yoanennozo MOHUMOPUPOBAHUA: HAHe-
ceHue WOoK0B8020 8030€iCMEUs HA UHOYYUPOBAHHYIO udpuIayuio
JHCENIYO0UKO8 NPU NPOGEOCHUU 0ePUOPUNIAUUOHHOZ0 MECA 8
onepayuoHHou.

i ceamenmos JUK, cnuoicenue gpaxyuu 8vlopo-
ca 0o 25%, ymepennas ounamayus nOI0CMuU
JDK (roneuno-ouacmonuuecxuti oovem JIK -
172 mn). Taxum obpasom, ouazHo3 nayuenma
ObLL CHOPMYTUPOBAH KAK UHDAPKM MUOKAPOA.
THayuenm nonyuan mepanuio: ionepuo 50 me 2
pasza, memonponoira mapmpam no 12,5 me 2
paza, amopsacmamun no 40 me, snrepenon 25
me, mopacemuo 10 me, éapgpapun 2,5 me no 2

mabnemxu, noo kowmpoiem MHO, muxaepe-
qop 90 me 2 paza, ayemuncanuyunosas KUcio-

ma 100 me 6 cymku, naumonpazon 20 me.

qepeg CymkKu nayueHm e cmabuibHoOM

cocmosiHuu ObLl nepesedeH 8 NPOPUILHOE O~
Oenenue. Oonaro 07.02.2023 enoev pazeuics
9NU300 nomepu COHAHUS, NPOGOOUNUCHL pe-

ons cmumynayuu u eocnpusimui.

Puc. 3. Mopghonozua cmumynuposannozo komniexca QRS npu ou-
GEHMPUKYIAPHOU CIMUMYIAUUN ROCIE PEUMPIAHMAY UL IIEKMPOOa

anumayuonnvle meponpuamus. Ilo OanHbim
MoHumopa uapyscnozo HKJ] 6vina 3apeeu-
cmpuposarna DK, pumm 6ul1 80CCMAHOBNEH
OOHOKPAMHBIM PA3PI0OM HAPYICHO20 Oeu-

BECTHHUK APUTMOJIOTUH, Ne 4 (114), 2023
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opunissmopa. Beudy omcymemeusi cpabamuiéanusi UKJ/] 6o
epems anuzoda QK dvLra 3anodospena ouchynryus UK/].
Tayuenm b6vL1 61066 Nepeseden 6 omoeneHe peanumMayul,
20e OblI0 NPOBEOeHO IKCMPEHHOE NPOSPAMMUPOBAHUE
HUK]J], 6 x00e Komopoeo 8visigeHo Omcymemaue oemexyuu
DIK 6 namsmu ycmpoticmsa. Y nayuenma c¢ mexywum
UHGAPKMoM MUOKapoa ObLL 3an0003PeH 2UNOCEHCUHS HA
IDK-anexmpode. Beudy msidcecmu coCmosiHus, nayueHma
onpeoenenue amnaumyobl CHOHMAaHHou R-eonnvl na dice-
JIYOOYKOBOU IKCMPACUCTONE He NPOBOOUNOCH. Boinonneno
usmenenue napamempog npozpammuposanust UKJJ c yenvio
NpeoooieHls SUNOCEHCUR2A - BEKMOP OeMeKYUU USMEHEH C
ounonsipnozo Ha - tip-coil, yyecmeumenvnocms ¢ 0,3 mB
00 0,15 mB. O0Hnako nepenpocpammuposanue HACMpPOeK
VCMPOUCMEa 0KA3a10Ch HedPDEKMUBHbIM. 60 8peMs No-
6mopHo2o snuzo0a O, cryuusuiecocs Henocpeocmeenio
60 BpeMsi NPOSPAMMUPOBAHUSL, BHOBb OMIMEYALIOCH ON-
cymemeue demexyuu DI uMnianmuposanuvim ycmpoui-
Cmeom u omcymemeue cpadbamvléanus deubpuiisimopa.
Pumm 6vin 6H06b 60ccmanosien nepevim 6030eticmseuem
HapyscHo2o degubpurismopa. I[layuenm 6vin nosmopHo
IKCMPEHHO OOCMABILEH 8 PEHM2EHONEPAYUOHHYIO, NO OAH-
HbIM KOPOHAPOAH2UOZPADUU 3aPeSUCPUPOBAH MPOMOO3
cmenma. Buinonnena noemopuas mpomooskempaxyus co
cmenmuposanuem I1KA, na gone ueco cocmosnue cmadu-
UBUPOBANOCH, OabHellee HabT00eHUe OCYWeCMBIANI0CH
6 omoenenuu peanumayuu. Ilo pesyrvmamam npoepam-
muposanus UK/ na cneoyrowue cymku Ovlia evissiena
Kpumuuecku Hu3Kkas amniumyoa R-eonnvl na cnonman-
HOU dicenydourogoll skcmpacucmone - 1,0 mB npu 6uno-
sspuou demexyuu u 0,9 mB npu kongueypayuu demexyuu
tip-coil, coxpansewiascs npu MHOLOKPAMHOM NOBMOp-
HOM MeCMupo8anul Napamempos ceHcunea U 3axeama 6
peanumayuonrom omoenenuu. Kpome mozo, ovinu oua-
CHOCMUPOBANbI NPUSHAKU UCTOUjeHUsl bamapeu ycmpoti-
cmea - 3aps0 ycmpoucmea cocmagisin 2,63 B. Beudy
HeYyO08IemMEOPUMENbHbIX  NAPAMEMPOs — Mme-
cmuposanusa CPT-J], npuznaxos ucmoujenus
3aps0a ycmpoucmeda U 6blCOKO20 PUcKd no-
6MOpPEHUsL OMCYMCMBUST 0eMeKYUlL INU30008
DK 09.02.2023- nayuenmy @vinonHena 3ame-
Ha 2nekmpooda Ol CIMUMYIAYUU U 80CHPUS-
must, npu pazveme DF-1 (RVs) 6 eepxywxy
TDK u 3amena CPT-/]. [lonooicenue snexkmpooa
Ol CMUMYTIAYUL U BOCAPUSINUSL OKOHYAMENb-
HO Onpedeneno nocie mecmuposanis napame-
Mpo6 8 ONEPAYUOHHOU. AMNAUMYOA CNOHMAH-
HOU R-6onMbl Ha panee UMNIAHMUPOBAHHOM
anexkmpode 1,0 mB, amniumyoa sppexmus-
Hoeo 3axeama 3.0 B. Amnaumyoa cnonmanHou
R-6onnwr uz eepxywku IDK npu mecmuposa-
HUU uHmpaonepayuonno - 7,6 mB, amniuny-
oa sgppexmuenoco 3axeama 0,5 B. Yuumuvl-
6a51 KIUHUYECKYIO CUMYayulo, Obll 6bINOJIHEH
deuopunnsayuonnvii mecm (DFT) 6 onepa-
YUOHHOU, 8 X00e KOMOpP020 NOOMEEPHCOeHA
aoexeamuas demexyusi uHOyyuposannou OXK
U Kynupoeanue 3mu300a nepebim paspaoom um-
NIGHMUPOBAHHO20 yempoucmaa (puc. 2).

B nocnedyrowem cocmosanue nayuen-
ma ocmasanocy cmabunenvim. llpu mecmu-
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POBAHUU  NaApamempos  pabomsl  UMNIAHMUPOBAHHO2O0
yempoticmsa 3axéam na IDK cocmasun 0,5 B, na JDK - 4,5
B. Mopgonocus cmumynuposannozo QRS u nonoowcenue
ANEKMPOOO8 NOCTIE 3AMEHbL DNEKMPOOad OJisk CIMUMYIAYUU U
socnpusimust npeocmasnenvt Ha puc. 3 u 4. Ilayuenm Ovin
evinucan uepesz 12 OHell nocie peumnianmayuu 6 y0oe-
J1emeopumenbHoM CoCMOoAHUU.

OBCYXJIEHHUE

[IpencraBieHHas KIMHUYECKAs CUTYalws ITEMOH-
cTpupyet ciydait Hapymenus ¢ysknun WKJ[ Bcmen-
CTBHE PE3KOr0 YXYyIIICHHS MapaMeTpa pacro3HABaHUS
R-BomHBI TIpM M3MEHEHUSAX B MHOKapae Ha (oHe Te-
Kymero octporo uH(papkra. Hapymenue 3axBaTa Ha
ANEKTPOAaxX B JAHHOM CIIydae MOKHO OOBSCHHTH Kak
JIOKAJTHHBIM ITaTOJIOTHYECKUM H3MEHEHHEM MHOKapa,
BCIICZICTBHE TEKYIIETO OCTPOro WHpapkTa B OacceifHe
[IKA, Tak ¥ npenmecTBOBAaBIIMM 3MU3040M BUPYCHOU
nH(pEeKIuel, BEpOATHO, MPUBEIIINM K U3MECHECHHIO TKa-
HU Bcero Muokapzaa. [IporpamMMmupoBaHuEe mapamMeTpoB
MMIDIAHTHPOBAHHOTO YCTPOMCTBA IIO3BOJUIIO TIOIHO-
CTBIO YCTPaHUTh HApPYIICHHWE 3aXBaTa, OJHAKO BOCCTa-
HOBUTH AeTeKIuIo ycTpoiictBoM PXK npu ocTpom TpoMm-
603e crenTa [IKA He ymamock, 4TO MOBJIEKIIO 32 COOOM
OTCYTCTBHE cpabaThIBaHHs YCTPOWCTBA HA Pa3BUBIIHIA-
cs snuzon XK. Baxublil Bonpoc, KOTOPBIN MbI 3a/1aBajlid
cebe TpH ompeeIcHIN HE0OX0MUMOCTH MMILTaHTAIIHH
HOBOTO 31ekTpona IK: «HyxHo nu »aarh BOcCTaHOB-
JICHUS, YBEIWYCHUSI aMIUIUTYIbl CTIOHTAHHOW R-BOJHBI
mocJye pa3pemreHnst nHpapkTa MuHOKapaa?y, IMPUBEN HAC
K MOHUMAHUIO BBICOKOW BEPOATHOCTH (DOPMHUPOBAHHUS
pyOIIOBOIT 30HBI B MeCTEe HAXOXKICHHUS SJICKTPONA IS
crumynsanud 1 Boctpusatus (RVs) ¢ BO3SMOXHOCTBIO TT0-
BTOPCHHUS KU3HEYTPOKAIOIICH CUTYaIUH IS TAllUCHTA.
[Tocne MMIUTAHTAIIE HOBOTO JJIEKTPO/a U MPOBEICHUS
neubpmmrsauonnoro tecta (DFT) cTano sicHo, 9T0 Be-

Puc. 4. ITonoscenue 31eKkmpoooe nocie peumMnianmayuu.
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KIIMHUYECKUWE HABJIIOAEHU A

POSITHOCTH ITOBTOPEHHUS SMHU300B OTCYTCTBHS ACTEKIIMH
n xkynuposanus ®XK HecMOTps Ha MMIUTAHTHPOBAHHBIN
UKJI y nanueHTa CHU3UIACS.

B coBpemenHoil smTeparype Bompoc AUCOYHKIHU
WK1 BciencTBue Hepacrio3HABaHUS yCTPOHCTBOM HHU3KO-
AMIUIMTY/HBIX JKEJYTOYKOBBIX apUTMHUH IPEACTaBISETCS
BeChbMa akTyaJlbHbIM. OJIHAKO B IOJIOBUHE MPECTaBICH-
HBIX B JINTEPATypE CIIy4aeB I'MIIOCEHCHHTA IIPEJOTBPATUTh
(aranpHbIi Hexon He ynaetcs [12]. CoBpeMeHHbIE MOIX0-
JIbI K PEIICHHIO MTPOOJIEMBI ICTEKIINH HU3KOAMITIUTYTHBIX
JKEITYJIOUKOBBIX HAPYIICHUH PUTMa peaM30BaHbl B BHE
pa3paboTKK W BHEJIPEHHS JIOMOJIHUTEIBHBIX AJTOPUTMOB
pacIio3HaBaHUsl W aHaJIM3a CUTHAJIOB C aMIUIUTYIOH Me-
nee 0,6 MB mo kanany nmanmpHero moss. [Ipu ompenene-
HUM YCTPOHCTBOM TaKOTO HU3KOAMILIMTYHOTO CUTHAJIA B
KPUTHUYECKU BaKHbIE MOMEHTHI BpeMEHHU JepuOpHiLIsTOp
MIPOBEPSIET, COOMIOACHBI JIM KPUTEPUH TUCKPUMUHALIUH, U

e5

eciu aa, To kiaccuduiupyet anu3on kak OXK u npoBogut
nepudpmwisnuio [13-15].

3AKJIIOYEHHUE

Ilpu cHM)KEHNH aMIUIUTYbl CHOHTAaHHOU R-BONHBI,
00ycTaBIMBaIOIe HEBO3MOXKHOCTD JETEKIIMH HU3KOaM-
IUTATYIHBIX JKEITYJTOYKOBBIX apUTMHH HPOTPaMMHUpPOBa-
HHUeE TapaMeTpoB HE BCErJa pemaeT npobdiaemMy auchyHK-
uu UKJ]. B mpencTaBieHHOM ciIydae THIIOCEHCHHT OB,
BEPOSATHO, OOYCIIOBIIEH TEKYIIUM HWH(PAPKTOM B MECTE
UMIUIAaHTAIUN TIPaBOXKEITYIOYKOBOTO 3nekrpona. Jls
CHIDKCHHS PHCKa OTCYTCTBUS JETEKIMH U KYITHUPOBAHUS
OXK, HecmoTps Ha umIantupoBanHblii MK/, BeposrtHo,
MOXET HOTPeOOBaThCsA aKTHBHAS XUPYPrUdecKas TaKTH-
Ka, B 9aCTHOCTH, 3aMEHa >JIEKTPOJa /Ul CTUMYISIUH 1
BOCTIPHSITHSA, B T€X CIydasxX, KOIAa pa3beM YCTpOHCTBa
MIO3BOJISIET 3TO BBITTOJIHUTD.
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KIIMHUYECKUWE HABJIIOAEHU A

Oubpumsinust npencepaunii (PII) sBisiercs: Hanbosee
PpacIpOCTpaHEHHOW apUTMUEH U aCCOLMMUPYETCs C IOBbI-
HIEHHBIM PUCKOM CMEPTHOCTH OT TPOMOOIMOOIHNYECKHUX
ocioxuenuit [1]. bonee yem B 90% ciydaeB TpoMmOBbI J1o-
KaJIM3yloTcsl B yiike JieBoro mpencepaust (YJIII), a puck
Ppa3BUTUS UIIEMUYECKOIO UHCYINIBTa y nanueHToB ¢ OII Bo3-
pacraet B 5 pa3 [2]. Jns npodunaktiku TpoMO030B Tpa-
JMIIOHHO HAa3HAYAIOTCSl aHTHKOATYJISTHTBI, OJIHAKO Ha (hOHE
TaKol Tepanuy y MHOTUX MAallMEHTOB BO3pACTaeT PHCK re-
MOpPparuuecKux OCIOXKHEHHH, B YaCTHOCTH reMopparmuyec-
KUX MHCYNBTOB U CMEPTHOCTH OT HMX. B Takoil curyaruu
JIOCTOMHOM aJIETEPHATUBOM AHTUKOATYISIHTHOM Teparnuu
MOXKET OBITh HCIIOIb30BaHue okKItonepa B YJIIT [3].

K OCHOBHBIM MOKa3aHUSAM A UMILUIAHTALUM OK-
xironepa B YJIII orHOcsiTes: Hedp(EKTHBHOCTh aHTH-

(] #
3L 28cm
2L 23cm
1L 24cm

Puc. 1. H3mepenue ouamempa yuika 1€6020 npeocepous 0isa um-
naianmayuu oKKa00epa é npoexkuusax: a - 45°, 6 - 90°, ¢ - 126°.
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KOAryJasHTHOU Tepaluy, BBICOKUN PUCK KPOBOTCUEHUH Ha
(oHe IpruemMa aHTUKOATYJISTHTOB, KPOBOTEUEHHUS M [TOBTOP-
HBbIE€ MHCYJIBTBI B aHAMHE3€, IPOTUBOIOKA3aHUS ISl AaHTH-
KOAryJIsiHTHOH Tepanuu, a Takke HU3Kas KOMIUIACHTHOCTb
MAIMEeHTa U 0TKa3 OT MPHEMa aHTHKOAryIsIHTHO! TeparuH.

Hecmotpst Ha TO, yTO B OONBIIMHCTBE CTy4aeB Jede-
Hue @Il npoBoauTCS KOHCEPBATUBHO, Y MHOTUX IALIUEH-
TOB C JUIMTENBbHO mnepcuctupytomeit PI1 apdexkruBHOCTH
MpenaparoB SBIISIETCS HEAOCTATOUHOU. B mocneqnue roabl
AKTHBHO pa3padaThIBAIOTCS U BHEPSIOTCS B IPAKTHKY UH-
TepBEHIUMOHHBIE MeTobl JieueHus DI, B ToM yncie paguo-
yacToTHas KarerepHas abmamust (PHA). B coBpemenHOl
npaktuke PUA B 1eBOM npeacepaut - pacipoCTpaHEHHBIH
METOJ, KOHTpOJI puTMa cepaua y nauueHtos ¢ OII npu
HEBO3MOYKHOCTHU IPUMEHEHHS, @ TaK)Ke HATUUNU IPOTUBO-
MOKA3aHUH K NPUMEHEHHUIO aHTHKOArylIsHTOB
WIN UX HeJ0CTarouHou 3¢ dexTuBHOCTH [4].

[TosBnenue oneparuii PYA mno3sonuio
3aMEHUTH TPaBMaTHYHBIE Ollepalyy Ha Oojee
aadIue U ¢ MEHBIIUM PUCKOM OCJIOKHEHUU.
JlaHHBII METON TpEACTaBIsICT COOOW MHHU-
MajabHO WHBAa3UBHOE BMEIIATEIBCTBO C HC-
MOJIb30BAHUEM OUIOJSIPHOW XUPYPTAYCCKOM
aOJaIIOHHOW CHUCTEMBI JJIsl CO3/1aHMs M30JIs-
un Jierounslx Ben (MJIB) ¢ moanduxanumeit
cybcTpara uinu 6e3 TakoBoii [5, 6].

OHpokapauanbHas —karerepHas MJIB
cTajga Tepanueid MepBOi JMHUU y IAlUEHTOB
¢ mapokcu3ManbHOH Qopmoit PII. Onnako
pe3yabTarhl JIaHHOW Hpouenypbl y OONBHBIX
¢ HenapokcusMaibHbIMU Gopmamu @DIT ocra-
IOTCSl HEYJOBJIETBOPUTEIBHBIMU JlaXKe MpU
MHOTOKpPATHBIX Hpoleaypax. B Takux ciyua-
X JUISL JICYSHUsI HeTapOoKCU3MalbHBIX (Hopm
OII nepcrneKTUBHBIM CTAHOBUTCS MCIIONIB30-
Banue omepanuu Cox-Maze, 3(pPeKTHBHOCTD
KOTOpOM J10Ka3aHa MHOIOYHUCIICHHBIMU HC-
caenoBanusMu. HecMOTps Ha CBOIO BBICOKYIO
saddexruBHoCcTE Tponenypa Cox-Maze sB-
JIIETCSL BBICOKOTPABMATUYHOU M HECET PUCKU
Pa3BUTHS TSDKEJIBIX OCJIOKHEHUH, I103TOMY
CTaJIN Pa3BUBAThCA M BHEAPSATHCS MaJIOMHBA-
3MBHbBIC BMELIATEIbCTBA, KOTOPHIE MO3BOJIIOT
JOOMTBhCS aHAJIOTUYHON S(PPEKTUBHOCTH Jie-
yeHus nepcuctupytommx Gopm OII, nzbderas
W CHUXasi KOJIMYECTBO OcCJoXHEeHUU. Topako-
CKOMMYecKasi abianusi, TakuM o0pa3oMm, SIBIIsI-
ercs HauOojee MNEepCIEeKTHBHBIM CHOCO00M,
JIOKA3aBIIUM CBOIO BBICOKYIO 3((EeKTHBHOCTD
1 0€30MacHOCTb Yy MAIMEHTOB C Pa3lIUYHBIMU
dopmamu OI1 [7].

VY psiia manyeHToB Nnocjae UMILIaHTAluu
okkironepa B YJIII B ¢BA3U C PUCKOM JUCIO-
Kallud OKKJIIOJUPYIOUIEr0 yCTPOMCTBA, TOpa-
kockonudeckass PYUA ocraeTcst mMpakTH4ecKH
€AMHCTBEHHBIM  XUPYPIMYECKUM  METOAOM
JICYCHUS] COXPAHSAIOLIEHCS MEPCUCTUPYIOLICH
@I nns MIUTENTBHOTO KOHTPOJS CHHYCOBOTO
pUTMa.

Leny naHHOM MyOAMKaMM - IpeicTa-
BUTb KJIMHUYECKUN CIlydail yCIIEIIHOW pajuo-
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YaCTOTHOMH TOPAKOCKOITMYCCKOW a0alliy TEePCUCTUPYIO-
meil  GUOpWUIIIMY  TpecepAnii Tocie HWMIUIAHTaluu
okkioznepa B YJIIL

Tayuenmxa I1. 68 nem ¢ 2005 2. nabniooaemces ¢ Ou-
ACHO30M. NAPOKCUSMATIbHAS MAXUCUCMONUYecKas gopma
@I1. Omnocumenvuas HeOOCMAMOUHOCHIL MUMPATLHOLO
u mpexcmeopuamozo kiananos. Cepoeunas HedoCmamou-
nocms 1A, 11 pynxkyuonansnoil knacc. I'unepmonuueckast
oonesnw Il cmaouu, puck cepoeuHo-cocyOUCmuvIX 0C10iC-
Henutl 4.

Ipu obcneoosanuu ¢ 2014 u 2018 2. no danuvim
KopoHapoaneuozpaghuu
UBMEHEHUT He BbISIBIEHO.

C 2019 2. y nayuenmku Habniooanlocv yuaweHue u
yonunenue 3nu30006 @I1. [layuenmka bvlra nianoeo 2o-
cnumanusuposarna ¢ mae 2019 e., svicmasien OuazHos.
nepcucmupyowjas ¢popma DII. B newenuu na momenm
NOCMYNIeHUs. 6 CMAayuoHap NPUHUMAld 6appapun 6
003e 6,125 me/cym, amuooapon 200 me/cym, nozapman +
euopoxnopmuaszud 50/12,5 me/cym. Dgpgpexm om npuema
anmuapummuuecxou mepanuu (AAT) ne ommeuana. M3
aHamHesa yCmanognieHo, ymo Ha (oue npuema sapgapu-
Ha 6 2018 u 2019 ee. HeOOHOKPAMHO BO3HUKATL 2EMAPMPO3
npasoeo KoieHHo2o Cycmasd.

B cmayuonape 6 cesi3u ¢ 6vbicokoii cmenenvio cumn-
momHocmu apummuu u Heappexmuenocmoio AAT onpe-
Oelenbl NOKA3AHUSL K XUPYPSUUECKOMY JNedeHuio, Ovlia
nposedena KpuoOAauloOHHAs U30NAYUS Ne2OUHbIX BeH OMm
15.05.2019 2. Bwinonnena nynkyus obwetl 6eopenHOu
6enbl cnpasa, oanee NPoGedeH JHCeCMKUL NPOBOOHUK 6
npagoe npedcepoue, no komopomy sgeden Preface MP. [lo
Preface MP sgedena uena 0ist nyHKyuu mMexrcnpedcepOHou
nepezcopooku. [lanee nposedena nyHkyus obugell 1e6oii Oe-
OPEHHOTL BeHbL U NPOBEOEH OUMHUUK BHYMPUCOCYOUCTNOSO
yabmpaszeyka 6 npaeoe npeocepoue. Buinonnena nynkyus
MedicnpedcepOHoll nepe2opodku. B nonocme 1e6o2o npeo-
cepous 3aseden FlexCath. Tloouepeono vinonnena xpuo-
oannonnas UJIB onumenvrocme 240 cexyno. B ces3u ¢ 6bi-
coxum paccuumarivim puckom no wixare CHA,DS ,-VASc
3 6anna, Hedicenanuem nayueHmKy OIUMeNbHO NPUHUMATNb
AHMUKOARYNIAHMbL, 8 NIAHOBOM NOPSIOKE GMOPLIM IMANOM
nayuenmye Ovlia NPOGeOeHd IHOOBACKVIAPHASL OKKIIO3US
VIIIT (11.06.2019 2). (puc. 1). llayuenmxe pexomeH0o8aH
npuem AAT - amuodapon 200 me 6 cymku 6 nocieonepayu-
OHHOM nepuode.

B aseycme 2019 o. nayuenmrka ommeuana s’canobwvi
Ha nepebou 6 pabome cepoya u camoCmosmenrbHo Kynu-
posana npucmynwvl @I npuemom nponagherona 6 doze 300
Me 8 ces3U ¢ omcymemeuem dghgexma om 6vl30606 CKO-
potl meduyunckou nomowu. Iayuenmka Oviia nOGMoOPHO
20CNUMANUZUPOBANHA 8 KAPOUONIOSUYECKOe OMOeleHue 8
ces3u ¢ coxpansiougeticss DI, noomeepoicoeHHo OaHHbIMU
anexmpoxrapouoepaguu om aszycma 2019 e.

Ilo OannbimM upecnuujegoOHoll xoKkapouoepagduu
(OxoKT) om 22.08.2019 e. ¢ VJIII pacnonosicen okkuo-
oep, nonodicenue OKK00epa KOppekmuoe, mpomoos 6
norocmsix cepoya He @visieieHo (puc. 2). Yepesz 3 mecs-
ya nocie UMRIGHMAyuy OKKao0epa u npoeedenus upec-
nuwgesoonou IOxoKI nayuenmrxe ObL10 pekomeHO08a-
HO OMMEHUMb aHMUKOAYIAHMHYIO Mepanuio, Ha4amo
npuem ayemuicaituyuiosol Kuciomol 6 0oze 75 me/cym

OKKJIHO3UOHHO-CMEHOMU4YEeCKUXx
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coemecmHo ¢ kaonuoozpenem 6 d0ose 75 me/cym, AAT -
amuooapon 200 me/cym,

IIposedena  KoHCyrbMayUs  Xupypea-apummonoad,
onpedenenvl nokasanusi 01 mopaxockonuveckou PYA 6
NIAHOBOM NOPsOKe 8 C653U C HUBKOU IPPeKmusHoCmvio
pawnee npogedennou kpuobdanonnou MJIB, omcymcmeuu
KOHMPOs cunycogozo pumma u coxpanenuu PII. Iayu-
enmKa Ovina cocnumanusuposana ¢ okmsope 2020 e. 6
Kapouoxupypeuveckoe omoenenue. Ha nepuoo nocmynie-
HUSL NPeObAGISNA JHCA00bl HA nepuodudecKue nepeoou 6
pabome cepoya u yuaujeHHoe cepoyedueHue, CoOnposo-
arcoarougeecs oasswyelt 60avio 3a epyouroil. Ilo pesyroma-
mam upecnuugeeoonot IxoKIl om 14.10.2020 2.: ¢ VJIII -
OKKII00€ep, NONOdNCEHUE OKKII00epa KOPPEKMHOoe, mpomoos
6 nonocmsx cepoya He gviasneno. I[lo dannvim mpancmo-
paxanvrot IxoKI' om 13.10.2020 e. - omnocumenvhas
HeOOCmamo4HOCb MUMPAIbHO20 U MPEXCMEOPUAMO2o
K1anamos, npusHaKu 1e204Hol 2unepmeH3ul, CKiepomu-
yecKue u3MeHeHUs a0pmol, AOPMANIbHO2O0 KNANAHA.

B ceazu ¢ coxpanenuem napoxcuzmos ®@II, omcym-
cmeuem KOHMpOIsi CUHYCOBO20 PUMMA HA (hone npuema 6
NOCIeONEepayuoHHOM nepuooe 6 meyenue 200d amuooapo-
Ha 6 0oze 200 me 6 cymxu 16.10.2020 2. nposedena mopa-
Kockonudeckas: abnayus. Mzeecmno, umo MaHunyisyuu 6
J1e6om npedcepouu npu 6bINOIHEHUU 2008aCKyIApHOt PYA
u xkpuobanronnou UJIB cozoaiom nomenyuaibHolil puck
oucnokayuu oxkkmooupyioujeco yempoucmea uz YJIII, no-
amomy y OamnHol nayueHmxu Ovlia npoeedeHda mopacKo-
nuueckas PYA, xomopas evinoansemcsi noo 6usyaib-
HbLM KOHMpPONeM U PUCK OUCTOKAYUU OKKIIOOUPYIOUe2o
yempoiicmea MUHUMANEH.

Jlocmynom 6 3, 4 u 5 medicpedepvsix OviIu ycmanosie-
Hbl MOPAKOCKONUYECKUue nopmul o cpeonetl u 3a0Hel noo-

-

Puc. 2. Koppekmnoe pacnonodcenue 0OKK100epa 6 yuike
J1€6020 npedcepous
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Mblweynou tunuy cnpasa u ciesa. Topakockonus nposede-
Ha 8 YCIO0BUAX NOTOINCUMETLHO20 0ABIEHUSs. 8 NIEBPUIbHBIX
nonocmsix. Omkpvlm nepuxapo, evbloeienbl KoCcol U none-
peunvlil cunycol nepuxapoa, abramopamu AtriCure (6u-
nonapuvim) u MLP cihopmuposana 30na uzonsyuu ycmoes
NE204HbIX 6eH U 1es020 npedcepous (box lesion). Bepugu-
yuposana uzonayust JIB u 3adwneti cmenxu JII1. IIpoussede-
HO yuueanue nepuxkapoa u mopackonudeckux omeepCcmull.
Inespanvuas nonocmv OpeHUpoO8ana AKMUGHO ¢ 00eux
cmopon. Ilo oxonuanuu npoyedypvl HAOIOOANCH CUHYCO-
eottl pumm ¢ YCC 64 yo/mun (cm. puc. 3, 4).

B nocneonepayuonnom nepuode 6 meuenue mpex
OHell nayuenmka Haxoouiacy noo HabaooeHuem 6 oni-
OeneHuu anecme3uono2ul U peanumMayuu ¢ nociedyro-
WumM nepesoooM 6 Kapouoxupypeuweckoe omoenenue,
SA6LEHUL HAPYULCHUSL PUMMA He OMMedanioch. B meuenue
decsimu OHell HaDII00eHUs HaPYWeHUsl PUMMA cepoyd He
PeyuousUpoBanU, COCMOsIHUE NAYUEHMKU PACYeHUBd-
0Cb Kak yoosiemgopumenvroe. 1o 0annvim cymounoeo
MOHUMOPUPOBANUSL INEKIMPOKAPOUOSDAMMYL 8 MedeHue
6ceco nepuooa HaONOeHUs COXPAHAICA CUHYCOBbLU
pumm co cpeonei YCC 74 yo/mun (60-136 yo/mun).
Ilo oannvim mpancmopakanvrou IxoKI om 21.10.20 e.
PACX0ANCOEHUS TUCMKO8 NePUKAPOA He GbISIBILEHO, COKPA-
MumenbHas CHOCOOHOCIb MUOKAPOA J1eB020 JHCELYOOUKA
VO081EeMBOPUMENbHASL.

Iayuenmka 6Ovinia evinucana Ha amoOyIAMOpPHbIU
oman O0onedusanusi Ha Oecsamvlil 0elb Nocie Onepayul,
ObLLO PEKOMEHOOBAHO NPOOOJINCUMb NPUEM AMUOOAPOH 6
0o3ze 200 me/cym, a makdice amopsacmamuna, 103apmand,

i :
Puc. 3. Topakockonuueckue nopmut 6 4, 5 u 6 mesxicpe-
oepubax.

Puc. 4. Abnamop ounonapnotii AtriCure.

e9

cnupoHnonakmona u mopacemuda. Illosmopusie ocmompoi
uepes 3 u 6 mecayes He GbIAGUNU KIUHUYECKU 3HAUUMBIX
napoxcusmog @I unu unvix Hapywenui pumma, 4mo no-
3eonuno ommenums nayuenmre AAT. B ounamuxe y na-
YUEHMKU 803POCIA MONEPAHMHOCMb K QU3ULECKOU Ha-
epysxe. Ha euzume uepes 10 mecayes nocie onepayuu y
nayueHmku no 0aHHbIM Ypecnuuyeeoonou IxoKI nonooce-
Hue oxkmodepa 6 YJII1 koppexkmruoe, mpombos 8 NoI0CmsIx
cepoya He 8bis6IeHO.

OBCYXJIEHHUE

B npezncraBieHHOM citydae ISt JOCTHKEHHS PEN30-
nmsinuu JIB v BOCCTaHOBICHUSI pUTMa CEpALA Y TAI[HEHT-
KM C JUINTEIbHO nepcuctupytomein ®II nociie yctaHOBKU
okktoiepa B YJIII moTpeboBaiock MpOBEACHUE TOPAKoO-
cxormmaeckoir PUA B cBsi3u ¢ HEdPPEKTUBHOCTHIO paHEe
MIPOBEAECHHOTO WHTEPBEHIIMOHHOTO KPHOOAIIOHHOTO BMe-
I1aTEIbCTRA.

Hccnenyst nOCTymHBIE WCTOYHHMKH JIUTEPATyphl -
PubMed, Google Scholar, Elibrary - Mp1 He Hamum mo-
JIOOHBIX KJIMHUYECKHX ciy4daeB. Hamu oOHapyXeHbI
KIMHAYEeCKUe cirydan 3(pdeKkTuBHOCTH KaTeTepHOU abia-
LUK MOcTe paHee HeynauHbIX onepauuil MJIB u okknro3un
VIJIII y martmenToB ¢ HeknarnanHo# OI1 1 He ObLTO CiTydacB
Topakockormmaeckor admaruu [8-10].

D.T.Walker u K.P.Phillips 8 2015 r. coobmranu o 10
Clly4asiX YCHEUIHOW KaTeTepHOH abimanuy B JICBOM IIpE-
cepanu npu DIl y manmeHToB ¢ HMMILIAHTHPOBAHHBIM
ycrpoiicteoM WATCHMAN [8]. Christian-Hendrik Hee-
gEr 1 COaBT. B CBOCH CTAaThe ONMCHIBAIIN OIIBIT IIPOBEICHUS
KaTeTEepPHOH abianuy y 8§ MarMeHTOB C CUMITTOMATHIECKOM
napokcu3MainbHOM uiau nepcuctupytomeinr OIT u panee
uMmIutaHTHpoBaHHBIME yeTpoiictBaMun WATCHMAN wm
AMPLATZER s 3akpeitust YJIII. Yenemras PYA ycTeeB
JIB 6buta nocTurayTa 0€3 NMepUIpoIeTypHBIX OCIOKHE-
HUM. ABTOpPBI HE OTMEYAJIN JUCIOKALUil yCTpolcTBa, y 1
ManneHTa oOHapyKeH TPOMO, CBA3AHHBIN C yCTPOWCTBOM,
HECMOTPsI Ha TEPaITNIo JaburarpaHoM, y 5 MaueHToB co-
XpaHsUICS CTaOMIIBHBIN CHHYCOBBIN PUTM, U B Te€UCHUE 554
JTHEl HaOJIOCHUST He BO3HMKIIO HHM OJHOTO CiTydasl Kpo-
BoTeueHUs Win HHCYIbTa [9]. Mohit K. Turagam u coaBT. B
CTaThe ONHCAH ONBIT KaTeTepHOoW abmarmu y 60 manueH-
ToB ¢ ®II u ycranoBneHHBIM oKkItonepoMm WATCHMAN.
Cpeny TanyeHToB HaOMIONANAch AIEKTPUUYECKAs AKTHB-
Hocth YJIIT B 56%, a penunpokHasi TaXuKapAns ¥ TPHT-
repsl @IT - B 28% ciydaes. Y 17 manueHTos Oblia mpe-
MIPUHSTA TIOTIBITKA JIEKTPUUECKON M3O0IALUH, U TOJIBKO Y
10 u3 HEX ObLTa HocTHrHyTA ToMHAs m3osstuus YJIIL. [pu
BU3YyaJIM3alMN TIOCJIE TPOLETYPbl 0OHApYKEHBI 3HIOIH-
kn y 30% manueHToB M HOBBIE 3HAYMTEIIBHBIC YH/IOIUKA
(=5 Mm) - y 10% nanmenTtoB nocine ycrnemHoit PHA, aro
MOTPeOOBAIIO MPOIOIDKCHUS JICUCHHUST aHTHKOATYJISTHTAMH.
OpnHaKo aBTOPHI YKa3bIBAIOT, YTO MEKTPHUECKAs H30IISAIIHS
VIIIT moxeT oka3aTbCsl 3aTPYIHUTENBHOM, a MOMNbITKA €€
BBITIOJTHEHHUS MOKET IPUBECTH K TIOBBIILICHHOMY PHCKY
MapaoKKIIOAEPHOTO KpoBOTOKA M pennanBa PII mouru y
Bcex marueHToB [10].

PYA HecMoOTpsl Ha TO, YTO SIBISIETCSI OCHOBHBIM Me-
ToztoMm nedernst I u3-3a ee Ge30MacCHOCTH M HU3KOH HH-
Ba3MBHOCTH, COTIPOBOK/IAETCS BHICOKON YaCTOTOM peruIu-
BoB @II, xotopas mocturaet 43% B TEUEHHE ITEPBOTO TOIA
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HaOmonieHus. PerunuBupyromasi cumntomarndeckas OI1
WK TIpeficepHas Taxukapaus nociue npouenypst PHA tpe-
OyroT moBTOpHOI abmarmu y 20-40% nanuentoB. OqHAKO
TIOBTOpHAs abialysi MOXET MPUBECTH K PyOLIEBaHUIO TKa-
HHU TIPEJICEPUH, YTO MOXKET CIIOCOOCTBOBATH 00PA30BAHHIO
MIPOAPUTMOTEHHOTO CcyOcTpara B HpeACepausiX, YTO BIIO-
CJICICTBUU TIPUBOIUT K MOSBJICHUIO HOBBIX HE JIETOUHBIX
BEHO3HBIX TPUITEPOB WM aTUIUYHOMY TPENETaHUIO Mpe-
cepauii B Oymymem. ToTanbHast Topakockonuyeckast abmna-
LUsE MOXKET OBITh XOPOIIUM BBIOOPOM JiedeHHs1, Oaroaapst
BBICOKOM BO3MOYKHOCTH JIOCTHKEHUS! TPAHCMYPAJIbHOCTU Y
narueHToB ¢ pedpaxreproit ®I1. [To mocnemHrM TaHHBIM,
a1oT MeToa yerpanseT OITy 80-90% narmenTos [11].

B nanHOM acmexTe MpoOBeAEHHE HMEHHO TOPAKO-
ckormmueckoit PYA mocrie HeynauHolt karetepHoit PUA y
ManueHToB ¢ coxpansitouieiica PII, B couetanuu ¢ yxe
HMEIOIUMCST  OKKJIIOAUPYIOMUM  ycTpoiictBom B VYJIII,

CASE REPORTS

SIBJISIETCSI 0OOCHOBAaHHOM MaHUMYISIIIMEH C TOUKU 3PEHMS
3 }EKTUBHOCTH B JUIUTEIBHOM COXPAHEHWH CHHYCOBOTO
pUTMa U MPOPHUIAKTUKU OCIIOKHEHHH.

3AKJTIOYEHHUE

JlaHHBIA KIMHUYECKUH cllydyaid MOKa3bIBaeT, 4YTO
Topakockormaeckass PUA moxeT ObITh 2PPEKTUBHBIM U
Hambornee Oe30MacHBIM METOIOM JICUCHHS, OCOOEHHO Yy
MALMEHTOB C YK€ YCTaHOBJIEHHBIM OKKItoaepom YJIIT mis
JUINTEIBHOTO KOHTPOJISI CHHYCOBOTO puTMa. Harn kinnHu-
YECKUH cllydaidl - MepBbI B MPAKTHKE HAILIEro LEHTpa, a
TAKXKe, yYUTHIBAsI HE OINMCAHHBIX paHee MOMOOHBIX KIIH-
HUYECKHX CJIydaeB B JIOCTYITHOM JIMTeparype, SBIseTCS
OPHUTHHAIBHBIM M BaKHBIM B MPAKTHIECKOM OTHOIICHUH,
KOTOPBIH MOKET IIOMOYb TPAKTUKYIOIINM BpadaM I1epco-
HAJIM3UPOBAHO MOAXOAUTh K TEPANUM M JOCTUTHYTH (-
(EeKTHBHOCTH B JIeUeHNH manueHToB ¢ OII.
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NUMBER OF VENTRICULAR PREMATURE BEATS AND OTHER CAUSES OF CARDIOMYOPATHY
ASSOCIATED WITH ARRHYTHMIA: CASE REPORTS
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We report a case of two patients with frequent idiopathic premature ventricular contractions. One of them had more
than 25% of ventricular contractions per day leading to fast development of cardiomyopathy and its complete regression
upon ventricular arrhythmia elimination. The second one had from 40% to 73% of ventricular contractions per day including
non-sustained and sustained ventricular tachycardia without any structural changes of the heart during 28 years of follow-up.

Key words: ventricular extrasystoles; ventricular tachycardia; arrhythmia associated cardiomyopathy; structural
changes of the heart; holter monitoring of electrocardiogram
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Yacras sxemynoukoBas skcrpacuctonus (KD) y
Jofiell pa3HOro Bo3pacTa CBsI3aHa HE TOJIBKO C BEICOKUM
PUCKOM BHE3aIHOW CEpJeYHOW CMEpPTH, YTO OOIIen3-
BecTHO [1-5], HO U ¢ popMHUpOBaHHMEM KapAHUOMHOIIATHH,
accoruupoBanHoil ¢ aputmueil (KAA). B neiictByto-
IIMX PEKOMEHIAIMSIX 110 JICYCHUIO KETYT0UKOBBIX apHUT-
MUH M TpoUIAKTHKE BHE3aIHOM CepleYHON cMepTH
[1, 3] umerorcs crnenuagbHble pa3ieibl, MOCBAIICHHBIC
KAA. OrmeruMm nonytHo, uto KAA - HOBBIl TepMuH,
XapaKTepHU3YIOUNil apUTMOTEHHYIO KapIHOMHOIATHIO
BCJIE/ICTBHE BBICOKOM YaCTOTHI CEPACYHBIX COKpAIICHUH
npyu GUOPHIUTSIIMK TTPEJICEPINI HIIN Ha/KEITyJOUKOBBIX
TaxUKapJusIX, a TaKXKe OOJIBIIOTO KOJNYECTBA JKEeTy 04~
KOBBIX DKTOIMUYECKUX COKpAIICHNH, MPUHATHIH pabodu-
MU TPYIIIaMH B POCCHMCKHX PEKOMEHJAIMSIX MO JHa-
THOCTHKE U JIeUeHUI0 apuTMmuii [3, 6, 7]. Kak uzBectHo,
onpenaensomuM Gaktopom B popmupoBannn KAA npu
JKEIyAOYKOBBIX apUTMHUSX IPHUHITO CYUTATh HMEHHO
xonnuecTBo JKD 3a CyTKH XOJITEPOBCKOTO MOHHUTOPH-
poBanus (XM) anekrpokapauorpammel (OKI'). Tak, B
poccuiickux pexoMmenaanusax M3 PO 2020 r. [3] yka-
3aHO, UTO JeKapcTBeHHOE jJeueHue KO pekoMeHJ0BaHO
B CIIydasix, KOrJia apuTMHs COTIPOBOXK/IAETCSl KIIMHUYEC-
KOM CHMIITOMaTHKOH JINOO MPUBOJAMUT K JAMJIATAIUU TO-
JIOCTEH cepAlla U CHWKEHHIO COKPATMMOCTH MHOKapjaa
neBoro skenynouka (JIXK) Ha ¢oHEe 4acToW >KEIymTOUKO-
BOM OSKTOMMYECKOW aKTUBHOCTH, MpeBblmatomei 15%
OT 00IIEro KOJIMYeCTBa CEPJIEUYHbIX COKpAIIEHUH B CyT-
ku 1o nanHeiM XM OKI. B pexkomenganusix ESC 2022
I. [1] npennoxeno paccMaTpuBaTh BeposiTHOCTE KAA 'y
MAIMEHTOB C HEOOBSICHUMBIM CHH)KEHHEM (ppakIuu BbI-
opoca JIXK u «6pemerem» xenynoukoBbix IC He MeHee
10%. LlenecooOpa3HOCTh KaTETEPHOU abIalUU B LEIAX
npodunaktukn KAA mpemiokeHo paccMarpuBarh y
ACUMIITOMHBIX MallMeHTOB ¢ uauonarudeckoit XKD npu
ee konnyecTse Oosee 20% B cyTku. Takue e KpuTepun
MOYKHO YBHUJAETHb B 00CYXJaeMbIX B HAaCTOSIIEEC BpeMs
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3aTelib KEIYIOUYKOBOM NTHCCHHXPOHHH), UHICKC MPEK-
JICBPEMCHHOCTH, €€ MOJUMOP(PHOCTh U IITUTCIBHOCTH
cymecTBoBaHus. [IpemyiaraloTcss ¥ HEKOTOPBIC APYTHE
KpUTEpHUH, HapuMep Mop(doIorus U pparMeHTanus K-
Tonuueckux komruiekcoB QRS [9-11]. Huxe npuogum
JIBa KJIMHUYCCKUX HAOJFOJICHUS, U3 KOTOPBIX CIICIYCT,
41O KONM4ecTBO JKD sBIsIeTCS Ba)KHOW, HO HE €JUH-
cTBEeHHOW npuunHOi popmupoBanus KAA.

Kunnnuecknii cayuaii 1

Hayuenm J[. obpamuncs 6 knunuxy ¢ 2008 e. (na
momenm obpawjenus 41 200) ¢ acarobamu Ha nosAEUE-
wuecs 8 meyenue nonye00d NOBLIUEHHYIO VIOMIse-
Mocmb, c1abocms, 00bIWKY NPU PU3ULECKOU Hacpy3Ke,
npesviulaioweti nOBCeOHesHylo. Yxyouwenue camouys-
CMBUsL C6A3bIBAN C NOBLIUEHHOU IMOYUOHANbHOU Ha-
epyskotl (6onesnv mamepu). Pecucmpuposanuce peokue
noodvemsl apmepuaivrozo oasienusi (A1) oo 140/90 mm
pm.cm. Panee nuuem mne 6onen, nHuxkakux npenapamos
He npunuman. Hapywenus pumma eviseienvt cayuaino,
npu uzmepenuu AJl. Hanuuue vacmotui KO 6 annopumme
bucemunuu ookymenmuposano Ha IDKI. Obcredosan.
XM DKI" om 22.08.2008 2: na ¢orne cunycogoeo pum-
Ma 3apecucmpuposana 4acmas MOHOMOPPHASL OOUHOY-
nas KO (puc. 1) 6 konuuecmse 27308 (25,6%), uz nux
onem 16515 (26,1%), nouvto 10793 (24,8%). Dxoxap-
ouoepagus (OxoKIl) om 22.08.2008 e: ounamayus JDK
(koHeuno-Ouacmonuueckui pasmep 6,29 cm, KOHEUHO-
cucmonuueckuti pasmep 4,74 cm) u 1e6o2o npedcepous
(4,45 cm). Cruocenue enobanvrot cokpamumocmu JIK
(pparxyus evibpoca JUK 38%) 6e3 napywenuii 10xkaib-
HOU COKPAMUMOCMU.

25.11.2008 e. gvinonnena paduouacmomuas kame-
mepuas abrayus apummoeeHHoz2o cyocmpamd, 10Kd-
JUZ0BAHHO20 8 BLIXOOHOM MPAKME J1eB020 JCeNyOOUKd.
Ilocne ummepgenyuonnozo nevenus na XM OKI om
29.11.2008 2: na ¢porne cunycosoeo pumma sapeucmpu-
posanvl 3 MoHomMop@Hbvle 00uHounble JKD, ¢ mopgono-

POCCHHMCKMX  PEKOMEHIAIMIX
M3 P® 2023 r. B nokymenrte |22 04416 3 ZZamrtne el |
RR 444
«AHTHAPUTMHMYECKHE TIpeMNa- i i B SO o 4 RREME EA o1, 809 685 ‘
parbl - KIMHHYECKOEe mnpume- | | ; A 3 , Q
T A s i B s T LSy WS "y S i A
HCHHC M QITOPUTMBI IPUHATAS 0 | Ve s “\ vy
pElLIeHU: COITIaCOBAaHHOE MHE- | !
HUe 7KcrepToB» [8] roBopur- \/f‘ Wi / R o
JL | ™\ e, e it
Cs, 4TO CTPOTyI0 B3aMMOCBSA3b }lmw‘“ ’\ / \/‘ a7y Yy
¢ ¢opmupoBanuem KAA nme- | . ! \
MOHCTpUpyeT yucio K3 Gonee /
\

24% wnnm 20000 3a cytku XM i
OKI. Takum obOpazom, MMEH-
HO konuuecTBo KD mpunsTO
CUMTATh ONPEICISIONUM PUCK iR
dbopmupoBanus KAA. \f
OnHako 3TOT KpUTEPU,
0e3yCIIOBHO, UMCIONIUN BaK-
HOE 3HayeHue, He sBasercs [('mV)
eMHCTBEHHBIM. Tak, B ToM | ||

ke JokymeHTe [8] ckaszaHo, KVL \J/\ /,/Lj
(1ImVv) \

N P

=2
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ACCOIMUPYIOTCSl TAK)KE TaKue -
ocobennoctn KD, Kkak IIu-
puna QRS-kommiekca (moka-

Puc. 1. dnexkmpoxapouozpamma nayuenma /[. Qounounas monomopgpuas sceiny-
00UK06AsL IKCIMPACUCIONUA.
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euetl, omauuHou om umeswel mecmo pavee. Haonwooa-
emcs 6 meyenue 15 nem. Edcecoono evinonusiomes XM
OKI (OKT'+AJ]) u OxoKI. Onucannvle sviuie sHcanobwl
npekpamuaucs 8 meuenue 1 200a nocie unmepeeHYUOH-
noeo nevenus. Ipu XM DKI'+AJ] ¢ ounamuxe xonuue-
cmeo KO ne npesviwwaem 9 (mopgonoeuss omaiuuna om
umeswiel Mecmo 00 KamemepHoU abiayuu), nepuooute-
CKU MASKASL CUCMOIUYECKAs apmepuaibHas cunepmen-
3us 6 OHegnoe gpemsi. OxoKI 6 ounamure: nocmenennoe
ymenvuenue ounamayuu JDK (ymenvuienue KoHeuHo-
OUACMONUYECKO20 U KOHEUHO-CUCMOTUYECKO20 pd3me-
pa) u yeeruuenue 2nodanvhou cokpamumocmu JIXK 0o
HOPMAIbHBIX 3HAYEHUU ¢ popmuposanuem 6 nocieonue
2006l HeOOLWOU KOHYeHmpuieckou sunepmpoguu JIK
(kax credcmeue umerowjelicsi aApmMepudalbHol 2unep-
mensuu). IxoKI" om 16.06.2022 2 (nocreduss 6vlnoi-
HeHHas): KoHyenmpuueckas eunepmpous JIK (mon-
WUHA CMEHKU MedNCIHCEYOOUKo8ol nepe2opooku 1,1
cm, 3aouetl cmenku 1,1 cm) ¢ npusHakamu HapyweHus
penakcayuu. Koneuno-ouacmonuueckuu pasmep 5,30
cm (Hopma), KoHeuno-cucmoauveckuti pazmep 3,70 cm
(nopma). Pasmepul nesoeo npedcepousi 4,0 cm (nopma).
@pakyus eviopoca JDK 62% (nopma). Maenumno-peso-
HaucHas momozpaghusi cepoya ¢ KOHMPACMUPOBAHUEM
om 26.02.2023 2. (no uHuyuamuee nayueHma): cmpyK-
MYPHBIX UBMEHeHULl cepOya He GblsGleHo, 2100aibHas
cokpamumocmsv JDK coxpanena. B nacmosiwyee epems
npuHumMaem nocmosHno ouconponon 1,25 me ¢ cymxu,
nepunoonpun 2,5 me + unoanamuo 0,625 me 6 cymku. B
HACMOAWUTE MOMEHM NAYUEHM JHCAN00 He Npedbsesem.

Kannnueckuii cayuaii 2

Hayuenmra A. obpamunace 6 kaunuxy ¢ 2009 2. (na
Mmomenm oopawenusi 35 nem). XKanob ne npeovssusia.

el3

B sospacme 21 200a enepguvie na ciyyaiino sapesucmpu-
posannou IKI evisienena uvacmas K3 ¢ annopumme 6u-
eemunuu. Ha OxoKI' cmpykmypHolx usmenenuil cepoya
obnapysceno ne 6vino. Illpu XM IOKI Ovino evisienero
6onee 40000 oounounwvix u napueix K3, neycmotiuusas
arcenyoourosas maxuxapous (JKT). Hccrnedosanue oviio
mpexxkananvieim, monuka K3 ne onpedensnacey. Ha
npomsicenuu nociedyrowux 14 rem nayuenmre nocie-
006aMeNbHO HA3HAYANUCH NPAKMUYECKU 6CE U3BECTNHbLE
bema-610Kamopwvl U HeOUSUOPONUPUOUHOBLLE KATbYUE-
8ble AHMALOHUCIbL, A MAKdCce AHMUAPUMMUYLECKUEe
npenapamotr 1 u Il knacca (Ouzonupamuo, npokauna-
MUO, XUHUOUHA OUCyrbham, MeKkCuiemuHt, eHumouH,
JANNAKOHUMUHA 2UuOpobpoOMUd, NPONAPeHOH, dmayu-
3un®, amuodapoH, comanon), 3apecucmpuposantvie 8
Poccuu 6 mom nepuoo spemenu. Anmuapummuiecrkozo
agpgpexma nonyueno we oOwviro. Ilpu smom eduncmeen-
Hoe yXyoulenue Camoyy8Cmeusi 3a 6ce 8pems, He CYlu-
masi no6OUHBIX OellcmEUll NPenapamos, Obllo CEA3aAHO
C  amMuooapoH-uHOYYUPOBAHHLIM — MUPEOMOKCUKOZOM,
nompe606asUUM MeOUKAMEHMO3HOU mepanuu 6 mede-
HUe noayeooa (¢ Hopmanusayuel QyHKYuY wumoguoHolu
Jicenesnt).

Ilpu obpawenuu ¢ kaunuky: XM OKI' om
13.01.2009 ¢ - Ha ¢pone cunycosoeo pumma dvlia 3ape-
2UCMPUPOBAHA HACMASi MOHOMOPHAsL 00uHouHas KD
(puc. 2) 6 xonuuecmee 43072 (37,9%), uz nHux Onem
26735 (31,9%), nouwto 16337 (45,9%). [lomumo odu-
HouHou JKD, y nayuenmku 0vi10 6vis671eHO 0K00 250
napuoix KO (puc. 3), 6onee 300 3nu30006 Heycmoti-
yueou KT (puc. 4), a maxoce 17 napoxcusmos KT
npooondicumenvrocmoio om 35 cekyno 0o 18 munym c
yacmomotii cepoeunvlix cokpawenutt om 112 0o 132 ¢ 1
munymy (puc. 5). Cymmapnoe
KOIU4eCmeo  IKMONUYECKUX
CcoKkpawjenull 3a Ccymku npe-
sviwano 50%. Jloxanuzayus
apummozenHo2o cybocmpama
no 12-mu omeedenusm IOKI,
KaK MOJCHO BUOemb, 6bIX00-
HOU mMpakm npasozo oiceny-
douka [12-15]. DxoKI om
13.01.2009 2: kamepwl cepoya
He pacwupenvl. Muoxapo e-
8020 JICENYOOUKA He YIMONUY EH.
Coxpamumocme JDK coxpa-
HeHa, Hapyuilenus J10KAAbHOU
COKPAMUMOCINU He BbisGJIEHbL.
Huacmonuueckasn dyuxyus
JDK me napywena. ®@yuxyus
npasozo Jceryo0ouKa He Hapy-
wena. CmenKu KOpHs aopmul,
CMBOPKU  AOPMATLHO20 Kd-
nauna ne usmenenvl. Cmeopxu
MUMPATLHO2O KIANAHA YOTU-
Henvl. Ilponanc obeux cmeo-
PpoK (nepedueit - 00 5 mm,
3a0Hel - 00 3 MM) 8 noarocmo

amv) DunbTp: 35MYS50MU MsonuHMM

Puc. 2. Inekmpokapouozpamma nayuenmxu A. Qounounas monomopguasn sice-
JIYOOUKO6AsL IKCMPACUCIMONUSA U3 6bIXOOHO20 MPAKMA NPABOZO HCEY)OUKA.

Vi 25mmic A: 10mm

neeoeo npedcepous. Kpoeso-
MOK HA KAANAHAX He YCKOPEH,
packpelmue ux 00CmamouHoe.
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Jleckasa mumpanvuas u MpuxyCcnuiaibHas pe2ypeuma-
yus. Cucmonuueckoe oasienue 8 1e204HOlU apmepuul -
35 mm pm.cm. Macnumno-pesonancuas momozpagus
cepoya ¢ xommpacmuposanuem om 18.02.2009 e.
(uccrnedoganue y0anocb GbINOIHUMb, HECMOMPS Hd
Oonbuloe KOAUUeCmBO IKMONUYECKUX COKpAWeHuil):
NPUBHAKOS MUOKAPOUMA Uiu Quoépo3HbIX UMEHEHUU
Muoxapoa, a maxsice UnomMamosa He gvisieieno. 1no-
banvuas cucmoaudeckas QyHKYus JHeenyo0oukos coxpa-
nena. [lonocmu cepoya ne pacuwupenot. 22.01.2009 2. u
28.09.2009 . 6 2-x pazuvix kaunuxax (Poccus, I'epma-
HUsL) ObLIU NPEONPUHAMbL HONLIMKU PAOUOYACHIOMHOU
KamemepHou abnayuu apummozenHozo cyocmpama 6
cpeonecenmanvholl 30He 8bIXOOH020 MPAKMA NPABO20o
Jrcenyoouxa, oxazaswiuecs 6Oesycnewnvimy. Omcym-
cmeue pesyibmama 00bACHANOCH CYOINUKAPOUATLHOU
JoKanuzayuel apummo2eHHou 30Hbl.

3a mocnenyrimue 14 net HaOMIOACHMS MAlMEHTKA
xanob He npenbsaBisuia. [Ipu exerogusix XM OKI ko-
JINYECTBO JKEITYIOYKOBBIX DKTOMUYECKUX COKpALICHHH
ocTaercst CTa0MJIbHO BBICOKMM: 10 73% ¢ y4yeToMm Ha-
JIUYMS TEeMOJAMHAMUYECKHM HE3HAUYMMBIX I1apOKCH3MOB
KT ¢ gactoToif cepaeuHbIx cokpamieHuil okoiao 120 B
1 MUHYTY NPOIOJKUTEIBHOCTHIO 0 1,5 gacoB. OxoKI
0e3 yBeJMYeHHsI KaMep cep/la U CHUKEHHUS ero Hacoc-
Hoit pynkiuu. OxoKI ot 18.03.2023 r: kameps! cepaua
He yBenuyeHsl. Muokapa He

CASE REPORTS

paktepHbie 111 KAA, umenu MecTo NHIIb B TeYEHHUE 6
MecsieB nepes BoisiBienueM XKD, [luarno3z KAA y nero
0OJBIIMX COMHEHHMH HE BBI3BIBACT: OH MOATBEPXKICH
MOJIHBIM O0OpPaTHBIM PAa3BUTHEM MMEBIIUXCS M3MEHEHHU
CTPYKTYp cep/la mnocie ycTpaHeHus apuTMuu. Bropoi
KJIMHUYECKUH NpHUMep AMAMETPAlbHO MPOTHUBOIOJIO-
JKeH MepBoMy. B gaHHOM citydae mpejcTaBiseTcs oue-
BUJIHBIM, YTO y HMAI[UEHTKH, HECMOTPS Ha KaK MUHUMYM
28-neTHU apUTMOJIOTHYECKUH aHaMHE3 C KOJTMYECTBOM
JKETYI0UKOBBIX SKTOMUYECKUX COKPAIICHUH, TOCTUrar-
M 73% oT 001Iero yncia CepACYHBIX COKPANCHUN 3a
cyTku (He Toibko KD, HO Takke HEyCTOMUMBOM M ma-
pokcuzmanbHoi JKT), He ObIIO M HE BO3HMKIIO 3a BCE
BpeMsi HaOJIOEHUS] KaKUX-JINOO CTPYKTYPHBIX H3Me-
HEHUH cepilla, B YaCTHOCTH, YBEJIIMUEHUS €r0 Kamep U
CHW)KEHUSI HACOCHOHN (DyHKIINU.

Takum 00pa3oMm, MOIKHBI CYIIECTBOBATh HHbBIE
xapakTtepuctuku KD, KOTOphle, MOMHUMO KOJIMYECTBA,
BO3MOXKHO, ONPENENSIOT MX IeMOJWHAMUYECKYIO 3Ha-
YUMOCTh U MOTYT OBITh aCCOLMHUPOBaHBI ¢ (GOPMHPO-
BanueM KAA. Bwlmie yxe ObulM NepeunCIICHBI TakHe
U3 HUX, KaK IHUpHHA, MOP(}OIIOTHS, TOTUMOPHHOCTD 1
¢parmentanus QRS-xommiiekcoB. OueBHIHO, YTO BO
MHOT'OM OHHM CBSI3aHBI C JIOKaJU3aleil apuTMOIreHHOTO
cyocTpara. BeisiBuTh Hanbosee 3HaYMMBbIE - Ba)KHas 3a-
Jlada Jijs onpeeneHus TaKTUKY jedeHus XKD.

YTOJIIIICH. 30H JIOKAJILHOIO Ha- 548 528 548 468 644 532 472 532 652 536 464 476 792
pyUIEHUS COKPAaTUMOCTU HeT. ,var-—/\v/@\av_\/ﬂ/\vr-\—I\VMV/\—J\J\VM\/\VF\._/\V/L«V/L_M
I'mobanbHas COKpaTUMOCTb

muokapaa JIK  coxpaneHa. i I [ | [
Juactonuueckas (GyHKIUS HE ~ \_V,'M-J\,—/V\JL—I-’J (et LV,/—’\J' S —
HapymieHa. AopTa He pacuIu-

pena. Knamauublii ammapar - ] ]A‘ /n\ I ﬁ /\‘ ]Al I ﬁ j/\\ /‘\
HE3HAYUTEIbHBIH TPOTHO 00e- A/ A [\/wwv" Rt LY sl W Vi
WX  CTBOPOK  MHUTPAIBHOTO

o dunbTp: 35My,50M,30nMHUM
KjlalmtaHa C JICTKOU MUTpaJib-

HOM HEeJZO0CTaTOYHOCThIO. Pac-
YETHOE JIaBJIE€HUE B JICTOUHOU
aprepun B Hopme. [lanunentke

V: 25mm/c A: Smm

Puc. 3. /lannsie xonmepoeckozo monumopuposanusa nayuenmxu A. Ilapnaa
MOHOMOPEIHAA IHCETYOOUKO8AA IKCIPACUCHONUAL.

Tpe/aranoch yeTpaHenne 835 B40 B4 se4 U s804B2UB48 484 T 608 4s0 880 644

apuT™MOTeHHOTO cybetpata To- Vo o Yy T T T

PAKOCKOIIUYECKHM JOCTYIIOM, A\ }ILl /A\ A
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HpI/IBCI[eHHBIC KIIMHHU4YECC-
KHUC NPpUMCPHI, C HaIleil TOYKH

Puc. 4. /lannsie xonmepoeckozo moHumopuposanusa nayuenmiu A.
Heycmoituueas monomoppnas sceny0oukoeas maxuxkapous.

3peHus, JO0CTATOYHO yOemau-
TENBHO WILTIOCTPHPYIOT MpEi- ?os‘ .5084 524508‘512’[ 440 448 448 468 464 468 468 460 468 4607 456 456 7452 i4ds
CTaBIEHHE O TOM, YTO OOJIBIIOE 0 "\KMW\W WW l. lww V WWWI
| i bk 1.1 i | boiio
Koectso KO AACTA Badk- FEE I A )
HOH, HO HE eIUHCTBCHHON TIPH- HYA AR AR A A AN AR AR AN A A A A
L s N R B R B RE SRR TR MUN SRR U RR RS R RN
MEPBOr0 M3 MPEICTABICHHBIX A A A AL AbnL {
[TALHCHTOR apI/ITMI/I‘IGCKI/Iﬁ /¢Mnb":: M30MMHWK, 3aLLKanbl k[ \!JV = = V \r\! \r \I \I \f VH:VO\JMZ A“lvs\r:/M

aHaMHe3 ObLI JO0CTAaTOYHO KO-
POTKHM. Tquee, MBI HC 3HACM
€ro 1aBHOCTHU, HO )KaJ'IO6LI, Xa-

Puc. 5. /lannvie xonmeposeckozo monumopuposanusn nayuenmcu A. Hauano
RAPOKCUIMA MOHOMOPPHOIL JHcely00UKOBOI MaAXUKAPOUU.
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OUBPUJUISALMSA ITPEJCEPANN C CUHJIPOMOM ITPEJIBO3BYXKJIEHHS V ITAIITMEHTA
B BO3PACTE 81-'O T'OJA: KIIMHUYECKOE HABJIIOAEHUE
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Owpywenue cepoyebueruss AGIeMcs OOHUM U3 CUMAMOMOSG HAPYWIEHUL pUmMa cepoyd, 4acmo 6CmpedaruiMcst
¥V NayueHmog npu nOCMynieHuu 6 CmayuoHap. Januvlii CUMRMOM 6CIMPEUaemcs, Py WUpOKOM CREeKmpe KIUHULEeCKUX
COCMOSIHULL - OM HE3HAUUMETbHBIX IKMONUUECKUX COKPAUJeHUTI CEPOYQA 00 JCUSHEYSPOICAIOUUX HAPYUEHUT DUMMA cepoyd
€ PUCKOM HACMYNJIeHUs. BHe3anHOU cepoeyunol cmepmu. [Ipu HazHaueHuy JeyeHus nayueHmam ¢ OaHHbIM CUMRMOMOM
0coboe GHUMaHUE OOMNCHO ObIMb YOEIeHO OCHOBHOU NpUYUHEe, KOMOPAs 6 3HAYUMENIbHOU CMeneHl 63aUMOCEA3AHA C
axmopamu puckau 803pacmom nayueHma. Apummuu cepoya, 00ycio61eHHbLE 6PONCOCHHBIMU COCTNOSHUAMU, MAKUMUKAK
00NONHUMENbHBII NYyMb NPosedeHus npu cunopome Bonvpa-Ilapkuncona-Yaiima, 00viuno 6o3nuxaiom 6 6oiee MOI0OOM
go3pacme, 6 Mo 6pPeMsi KaK apummul, CEA3aHHble ¢ UUEeMUUECKOl GONe3HbI0 cepoya, 6CMPeyaromcs nPeuMywecmeeHHo
6 nooicuiom gozpacme. Mvl npuoOUM KIUHUYECKULL CIYYALl 6nepéble OUASHOCMUPOBAHHOU UOPpUIIAYUU npedcepoull
y 81-nemneeo nayuenma c panee HeOUACHOCMUPOBAHHBIM CUHOPOMOM NPeO8030YHCOCHUSL.
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FIRST PRESENTATION OF ATRIAL FIBRILLATION WITH PRE-EXCITATION SYNDROME
IN OCTOGENARIAN
L. Hong Yee', L. Lee Yee?, L. Kuan Yee®
'Department of Internal Medicine, Hospital Sultan Idris Shah Serdang, Malaysia, Jalan Puchong, 43000 Kajang,
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3Department of Medicine, Hospital Canselor Tuanku Muhriz, Malaysia, Jalan Yaacob Latif Kuala Lumpur,
Bandar Tun Razak, 56000 Cheras, Wilayah Persekutuan Kuala Lumpur.

Palpitation is a symptom of cardiac arrhythmia commonly presented at hospital admission. It has a wide range of
clinical importance, from subtle insignificant cardiac ectopic beats to life-threatening cardiac arrhythmias with a risk of
sudden cardiac death. Approach to palpitation emphasizes on the identification of its primary cause which relies strongly
on the underlying risk factors and age groups. Cardiac arrhythmias due to innate cardiac conductive disorders such as
accessory pathway in Wolff-Parkinson-White syndrome tend to present at a younger age while arrhythmias related to
ischemic heart disease occur mostly in the elderly population. We report a case of first diagnosed atrial fibrillation in an
81-year-old patient with previously unknown pre-excitation syndrome.
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OHMM U3 PacHpOCTPAHEHHBIX Kajl00 MAIEeHTOB
IIpU MOCTYIUICHUM B CTAlMOHAp SIBISETCS OILYyIICHHE
apUTMUYHOTO cepiauedbuenus. [IpuunHoi 1aHHOTO CHM-
IITOMa MOTYT OBITh KaK HaJM4ue HeOOJIBIIOro KOJInYe-
CTBa JKTONHMYECKUX COKpAILECHUH, TaK U CHCTEMHbIE
3a00JyieBaHusl, TaKue KaK CENCUC, NATOJIOTHs IIUTOBU-
HOMH ’KeJe3sl, JeruapaTanus, a TakKe )KU3HeyrpoxkKaliue
HapylieHus puTMa. Takum o0pa3oM, B IEPBYIO O4epeib
MAIUEHTHl C OUIYIICHHEM apUTMUYHOTO cepreOneHus
JIOJDKHBI OBITh HAalpaBlieHbl HA BBISIBICHUE MPUYNHBI.
[lepBuuHBI 0cMOTp BKIIOYaeT B ceOst cOOp aHaMHe3a,
(U3HMKaIBHBIA OCMOTP, JIaOOpaTOpHBIE HCCIIEAOBaHUS,
anekrpokapauorpammy (OKI') B 12-tm oTBemeHusix u
9XoKapanorpaduio.

OKI B 12-Tu OTBEIEHUSX SABIAETCS OJHUM U3 BaXK-
HEWIIUX MHCTPYMEHTOB JMAarHOCTUKM HapyIIEHUE PUT-
Ma cepAla. YCTaHOBJICHUE AMarHo3a 1nocie NpoBeIeHUs
OKI, mpepocraBisieT KapAHOIOTraM BO3MOXHOCTh MpPO-
BECTH HEOOXOJMMbIC BMEIIATENIbCTBA, BKIOYAs HJICK-
Tpo(HU3HOIOrHUECKOe HCCleI0BaHUEe U aliamnuio mpo-
Bopsmux myrei. C apyroil CTOPOHBI, HENpaBHIbHAS
untepnpetanus IKI criocoOCcTByeT HEBEpHOMY BHIOOPY
TEparuu, 4YTO MOXKET MPHUBECTH K KaTracTpo(UYeCKUM
MOCIEACTBUSAM, B TOM UHCIE CMEpPTU. B CBA3M ¢ 3TUM
MEAMIMHCKUNA paOOTHHUK JOJDKEH OBITH XOPOIIO 00ydeH
nnTeprnperanuu aanueix DK mias obecrieueHus anek-
BATHOTO U NMPABUJIBHOTIO KyNHUPOBAHUS apUTMUU INEepen
MOCJIEYIONUM HalpaBlIeHHEeM OO0JbHOIO K MHTEPBEH-
LIMOHHBIM apuTMoJioram [1].

Llenp Hacrosimiei pabOTHI - MPOJEMOHCTPUPOBATH
peaxuil ciydail mo3aHeH TUArHOCTUKU CHHAPOMA Ipes-
BO30YXJICHUs y ManueHTa B Bo3pacte 81 roxa, rocmu-
TaJU3UPOBAHHOIO C BIIEPBBIE BO3HHUKIIMM MPUCTYIIOM
¢ubpwuAnMu  npencepauid. Byaydu  moTeHIMaIbHO
OMACHOI JUIs )KU3HU apuUTMHUEH, IepBoil TMHUEH Tepanuu

GubpHLIIMKA TIPEICEPIUN ¢ CHHAPOMOM MPEABO30YK-
JICHUST JKEJIYIOYKOB SIBJSICTCSI KaTeTepHas aOnamus J0-
MOJHUTEILHOTO IYTH MPOBEICHUSI.

Myoicuuna 6 sospacme 81 2o0a nocmynun ¢ owyuye-
HUSIMU Y4aAWeHHo20 cepoyeduenus, Onsaue2ocs 06e Hede-
au. Ougywenus cepoyeduenus He umenu npeopacnonazar-
weeo gakmopa u He OblIU CEA3AHLL C NePeHeCceHHbIMU
Quzuueckumu Hacpyskamu. B anamnese nayuenma umerom
Mecmo 2unepmonudeckas 00nesHb U caxapHwill ouabem,
HO OAHMBIL CUMNIMOM nayuenm onucvlean enepevie. llpu
NOCMYRIEHUU Y NAyueHma npu Qu3UKaibHOM OCMompe
ObLI BLIAGIEH APUMMULHDBLIL NYILC C YACTOMOU CEPOEUHbIX
cokpauwenuti om 180 0o 200 yoapos 6 murnymy, a apmepu-
anvhoe oagnenue cocmagnsino 120/70 mm pm.cm. [{pyeux
ocobennocmetl, 8 MOM HuCie WYMO8 NPU AYCKYIbMAayull,
8bISIBNIEHO He DbLIO.

Ilo oannvim DK npu nocmynienuu 6viia 6visi6-
JleHa HepeYIApHAs MAXUKApOus ¢ WUPOKUMU KOM-
niaeKcamu ¢ Yacmomotl JHCenyOOuKOBbIX COKPAUeHUll
180 yoapoes ¢ munymy. Omcymcemeogara P-eonna, a 6
HawanvHou eocxodsawel uacmu xomniexca QRS ume-
JACH C2NANCEHHOCMb, NPedCmagasiouas cobotl derbma-
eonny (puc. 1). Ha cepuu OKI Ovina evisgiena pezynsap-
Has maxuxapousi ¢ WUPOKUMU KOMNIEKCAMU C 4aCmo-
motl JHceny0oukosvix cokpawenuii 250 yoapos 6 Mumy-
my, npedcmasnsaowas cooou mpenemawue npeocepoutl
¢ nposedenuem 1:1 (puc. 2), komopoe enociedcmeuu
CHOHMAHHO KOHEEPMUPOBANIOCH 6 CUHYCOGLIU PUMM
¢ Hanuuuem Oenvma-eonn 6 komniekcax QRS (puc. 3).
Hanvuuue wupoxux xomnnexkcos QRS ¢ denoma-sonnamu,
CBUAEeMENbCMBOBANIO O B06HEYUEeHUU OONOTHUMENbHBLX
nposodsuux nymei. I[lonosxcumenvrole komniexcol QRS
6 VI u nonosicumenvras 0envma-60IHA 60 BCEX HUNCHUX
0MBEDCHUSIX YKAZLIBANU HA TOKAAUZAYUIO OONOTHUMENb-
HO20 nposoosiwe2o nymu Ha OOKOBOU CMeHKe 1e6020
arcenyooura. Ilpenapameot, 6110-
Kupyiowue — ampuos8eHmpuKy-
JspHOE NpoGedeHUe, NaYueHmy
HA3HaueHvl He OblIU 66UV pU-

CKa paszeumus Olceﬂy()OllKOG‘blx

maxuapummuii npu Qubpuis-

yuu u mpenemanuu npeocep-
ouil ¢ npedso30yAHcOeHUeM.

Ananuzol Kpoeu, eKjirovuas

JleKmpoiumasl, mponoHuH I u

COPMOHBL WMMOG‘M()HOIZ aceine-

301, OvLIu 6 Hopme. 1o danHbIM

axoxapouozpaguu Ha CuHyco-

60M pumme bvina  evlAGICHA

COXpAaHHAA cucmoauveckas

= ""F 5 r‘u.\“: 1 2

e

oyscoenuem.

Puc. 1. OKT npu nocmynnenuu: 6vissiiena HepeyiapHas MAXUKapous ¢ wupo-
Kumu komniexkcamu QRS ¢ nanuuuem denvma-eonnst, omcymcmeuem 6on P,
YUMo n0360J1A€M NPEONOIONHCUMD HATUYUE PUOPUNTIAYUU RPEdCePOUll ¢ NPEOBO3-

QyHKyUs 16020 dHCenyOOUKA
¢ ¢@paxyueti svibpoca 61% u
OMCYMCmMB06AIU 30HbL  HADY-
WeHuti J1OKANbHOU COKPAMmu-
mocmu. Kamepwl cepoya umenu

{2
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HOpmanbHble pasmepsl. MHeasueHoe 31ekmpoguzuoio-
2uyeckoe uccie008anue 6blAGUI0 HATUYUE 16020 Jlame-
PANbHO20 OONOIHUMENbHO20 NYMU NPOGEOeHUs U UHOY-
yupyemoe mpenemanue npeocepouti ¢ nPoGedeHUem no
dononnumenshomy nymu. bvina evinonnena ycnewinas
paouowacmomuas KamemepHas abiayus OONOIHUMENb-
HO20 Npogodsaujeco nymu. Jlns npopuiakmuky uHCy1b-
ma npu Guopurisiyuu npedcepoutl nayueHmy Oull Ha-
3HAUeH NepoPalbHbIl AHMUKOAZYIAHM, U 6 meueHue 6
Mmecayed HabNOeHUs NPUcmynvl cepoyedueHus nayu-
eHma He 6ecnoKouu.

OBCYXIEHUE

OCHOBHO# BBIBOJ] HAIIETO KJIMHUYECKOTO HAOIIOIC-
HUSI 3aKJIOYAETCS B TOM, YTO HaJWMYUe OCCCHMIITOMHOTO
MIPeABO30YKICHUS KEITYyAOUKOB, OOyCIOBICHHOE JIOTOJ-
HUTEJIBHBIM ITyTEeM NPOBEICHHS, MOXKET OBITH CBS3aHO C
pasBUTHEM CHUMIITOMHOW (UOPWIULSIINK W TpeneTaHus
TIpeicepanii B MOXKMIIOM Bo3pacte. [y mpaBmibHOI 1na-
THOCTHKH MOXKET OTPeOOBaThCS CTAaHAAPTHOE, @ MHOT/A U
pacimpeHHoe o0cie0BaHue.

Pacnipoctpanennocts martepHa Bombda-Ilapkun-
cona-Yaiita na DKI' onenuBacetcs B 0,1-0,3% B oOmieit
morrysiyd [2, 3]. JlaHHBINA TaTTepH YaIie BCTPEYaeTCs y
MYXYHH, Ye€M Y JKCHIIWH, MPUYEM IOJOBHHA MalUCHTOB
IIPY TTOCTAHOBKE AMArHo3a HE MMEET CHMIITOMOB M, Kak
MIPaBWIIO, JJaHHAsl TEHJICHIUS COXPAHSETCS U B JajbHEH-
meMm [3]. Ilarrepn Bonbda-Ilapkuacona-Yaiita y 6eccum-
MITOMHOTO TIAIIUEHTa MOJKET OBITh HHTEPMUTTUPYIOLINM U
0OBIYHO OKOHYATENIFHO HcUe3aeT B Oosee Mo3HeM Bo3pac-
Te [4]. OnHAKO y MOXUIIBIX MAMEHTOB COXPAHSIETCS PUCK
Ppa3BUTHS XHU3HEYTpOXKaIero cuuapoma Bonbgda-Ilapknn-
COHa-YaiiTa, MepBbIM MIPOSBICHHUEM KOTOPOTO MOXET OBITh
BHE3aIHas CMepTh [5].

Cungpom Bomsda-Ilap-
KHHCOHA-YaiiTa MOXET Mpo-
SIBISITBCSL B BUJAE DPA3THMYHBIX
TUIIOB CYNPaBEHTPHUKYISIPHBIX

apUTMUI, BKJIIOYasi aTPUOBEH-
TPUKYJISAPHYIO PELHUIPOKHYIO
taxukapanio (ABPT), ¢wu-
OpWILIANUI0 M Tperera-

Ooenuem 1:1.
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PacnpocTpaneHHOCTh GUOPHIUISIUN TPEACEPANNA Y
0ECCUMIITOMHBIX TMAalMEeHTOB C CHHAPOMOM IIPEIBO3-
OyxneHus coctapuseT 8% [3].

Oubdpussnms npeacepauil ¢ npenBo30yKacHuEM
MOTEHLMAJIBHO ONACHA JJIsS )KU3HHU, TaK KaK MOXET Ie-
pepactu B QUOPHILISALNIO KEJIYJOUYKOB M MPHUBECTH K
BHE3AMHOUN cepjeyHol cMmepTu. Tepamus mpenapara-
MU, OJIOKMPYIOIIMMH TPOBEJCHUE Yepe3 aTPHOBEHTPH-
KYJISIpHBIH y3eJ, TaKMMHM Kak aJIeHO3MH, OJIOKaTOpHI
KaJIbI[MCBBIX KAaHAJIOB, OCTa-0JIOKATOPBI U, BO3MOXKHO,
aMHOJIapOH, MPOTHUBONOKA3aHA, TaK KaK HMIIYJIbCH
u3 mpeacepaAunil OyayT MpOBOIUTHCS HYepe3 JOIOJIHH-
TEJBHBIA MyTh B XKEJIYIOYKH, YTO MOXET MPUBECTH K
pazBuTHio QuoOpmiusuuu xenygoukos [10, 11]. Te-
MOJIMHAMHUYECKH CTaOMJIbHBIE NaIlMeHThl MOTYT IIO-
Jy4aTh TEpaNuio MPOKAMHAMHUAOM HJIN HOYTHIIAOM.
CHUHXpPOHM3UPOBAaHHAS JNIEKTpUUEcKas KapAuoBEpCHUs
PEKOMEHJIyeTCsl Il TeMOJUHAMUYECKH HECTaOMIIb-
HBIX TAlUCHTOB. Tepamueil BrIOOpa B JIOJITOCPOUHOM
MEPCIEKTUBE SBISETCS KaTeTepHas abyiaust JOMOIHH-
TEJIBHOTO MyTH nmpoBeaeHus [12].

HecMoTpst Ha OTHOCUTENBHYIO OCBEIOMIIEHHOCTh
Bpaueit o cunnpome Bonwsda-Ilapkurcona-Yaiita, pac-
no3HaBaHue GUOPMILIALHNY NMPEACEPIUN C CHHAPOMOM
npeaBo30yxnenus Ha DKIT MOXeT OBITh COMPSIKCHO
C OMNpeJeTeHHBIMU TPYAHOCTAMH. B ogHOM uccueno-
Banuu Ha OKI' ¢ cunapomom Bomnba-Ilapkuncona-
VYaiita n ¢ubpwmusumeir npencepaunii 18% Bpaueit
Opurajpl CKOpOH MOMOIIM WACHTHQHUIMPOBAIN HAJM-
yue marrepHa Bonbda-IlapkuHcona-Yalita u JHIN
Menee 10% Bpaueii cMoriu onpeaeauTh GUuOPUILISAIUIO
npeacepauit [13]. B HameM cinyuae My>X4HMHa HE UMEI
KJIMHUYECKUX MPOSIBICHUN B TEYEHHE BOCHMH JIECATH-
JETUH W JOIOJHUTEIBHBIH MyTh HE OBLI JUArHOCTH-
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KIIMHNUYECKOE HABJIIOAEHUE

poBaH 110 Hacrosimero Momenta. JuddepeHnuaabHbIi
JUarHo3 TaxuKapJAuu ¢ IUPOKUM Komruiekcom QRS
BKJIIOUAET JKENYI0YKOBYIO TaXUKAPJIUIO, OPTOAPOMHYIO
ABPT c abeppanucit kommiekcoB QRS, anTuapoMHyI0O
ABPT u ¢ubpunnsuuio npeacepanii ¢ HaJIMYUEM JI0-
MOJHUTEILHOTO MYyTH MPOBEICHHUS, KAaK B HAIIEM CIy-
yae. MoHOMOpGHas KeTyA0YKOBasi TaXUKapaus Oblia
HCKIIOUEeHa, Tak Kak Ha ucxomHoi DKI' OblLI BBISBICH
HEPEryIApHBIA PUTM.

el9

3AKJIIOYEHHUE

OUOPUITALUS TPEACEPINA ¢ CUHIAPOMOM TIPEIBO3-
Oy>K/IeHHsT KETYJOUKOB MOXKET OBITh HEPBBIM KIMHHYEC-
KHM TIPOSIBJICHHEM Y paHee OeCCHMIITOMHOIO MalueHTa ¢
HEIUArHOCTUPOBAHHBIM AOIOJHUTCIBHBIM IIYTEM ITPOBEC-
JCHUS. ELICTpOe BBISIBJICHHUC AWarHo3a I10 JaHHBbIM 3JICK-
TpoKapanorpadguu UMeeT peliaoliee 3Ha4eHue Ui Jieue-
HUS 3TOM JKU3HEYTPOXKAILIECH apUTMUHU.
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THE PRESENCE OF LOCAL CAPTURES OF THE MYOCARDIUM OF THE PULMONARY VEINS AFTER
RADIOFREQUENCY ISOLATION IMPROVES THE OUTCOME OF TREATMENT IN PATIENTS WITH
PAROXYSMAL ATRIAL FIBRILLATION
V.V.Bazylev, A.V.Kozlov, S.S.Durmanov
FSBI “Federal Center for Cardiovascular Surgery” of the MH RF, Russia, Penza, 6" Stasiva str

Aim. To study how the presence of local capture (LC) after pulmonary vein (PV) isolation affects the effectiveness
of radiofrequency ablation (RFA) in patients with paroxysmal atrial fibrillation (AF)

Methods. The study was a single-center, observational, prospective study. The total number of 186 patients. All
patients underwent RFA PV for paroxysmal AF. During the operation, the activity of PV and the presence of LC were
assessed. Patients in whom LC after PV isolation occurred in at least one PV were included in the first group; patients in
whom LC were absent - in the second group. The first group - 98 patients, the second group - 88. Patients in the groups did
not statistically differ in the main indicators - weight, gender, age, duration of anamnesis, left atrium volume and ejection
fraction, as well as in the presence of concomitant pathology. The duration of the operation, the time of RFA and time
fluoroscopy between the groups also did not differ statistically.

Results. Mean observation time for patients was 374.4+25,.2 days. In the first group, sinus rhythm was maintained in
82 patients out of 98 (83,7%), in the second group 60 patients out of 88 (68.2%). The difference is statistically significant
odds ratio 2.392 (95% confidence interval 1.189 - 4.816, p=0.031).

Conclusion. The presence of local captures of the myocardium of the pulmonary veins after radiofrequency isolation
is associated with an improvement in the results of treatment of patients with paroxysmal AF.
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Atrial fibrillation (AF) is the most common arrhyth-
mia in clinical practice. Randomized trials have provided
evidence that catheter ablation is more effective than phar-
macological treatment. It not only reduces the likelihood
of recurrent AF but also enhances the quality of life for
patients. Moreover, it may have a positive impact on the
survival of patients who also suffer from congestive heart
failure [1-3]. The groundbreaking study conducted by M.
Haissaquerre et al. sheds light on the significance of mus-
cle couplings situated at the pulmonary veins (PVs). These
muscle couplings are identified as sources of spontaneous
ectopic activity, which is responsible for the initiation and
persistence of AF [4]. Since that time, the key point in cath-
eter ablation of AF is PV isolation [5].

Myocardial couplings in the PV manifest as an
extension of the left atrial (LA) myocardium, featur-
ing pacemaker-like cells that cover the distal part of
the PV. These structures are identified as an established
arrhythmogenic substrate responsible for both the on-
set and persistence of AF [6]. Like any muscle tissue,
muscle couplings are amenable to electrical stimulation.
The resulting electrical activity can be recorded. Local

© Autors 2023

captures (LC) of the PV are defined as direct capture
of near-field signals during stimulation from a circular
catheter located at the PV (Fig. 1). The phenomenon
may not always be detectable through electrophysiolog-
ical studies due to the relatively small volume of muscle
tissue present in the PV collectors [7].

Our hypothesis posits that the presence of LC in
the isolated PV indicates a larger myocardial mass of the
muscle coupling, thus suggesting a higher arrhythmogenic
potential. As a result, patients with paroxysmal AF who ex-
hibit PVs after PV isolation are more likely to experience
the elimination of the triggering mechanism of AF and are
expected to have improved treatment outcomes.

The aim of the study was to investigate how the pres-
ence of LC after PV isolation affects the efficacy of radiof-
requency ablation (RFA) in patients with paroxysmal AF.

METHODS

The study is a single-center prospective observation-
al study. For 2021, 506 patients underwent RFA for AF.
From this number, 199 patients who underwent primary
PV isolation for paroxysmal AF were selected.

@)ov 0|
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Inclusion Criteria:
» presence of paroxysmal form of AF (the definition of
paroxysmal form is taken from the expert agreement [5]);
» symptomatic nature of AF, ineffectiveness or intoler-
ance of antiarrhythmic therapy;
 adequate anticoagulant therapy (warfarin with achieve-
ment of target INR values (2.0-3.0) or direct oral antico-
agulants);
* heart valve apparatus without pathology;
* age 40to 70.

Non-inclusion criteria:
* persistent atrial fibrillation;
 presence of typical or atypical atrial flutter;
* patients with repeated RFA procedures;
* LA dilatation (diameter > 55 mm) ;
 reduced left ventricular ejection fraction <45%;
» reversible AF;
 patient has undergone open cardiac surgery within the
last three months;
* thrombus in the LA appendage.

The patients were divided into 2 groups. The first
group consisted of patients in whom LCs were observed
after PV isolation in at least one PV, while the second
group comprised patients in whom LCs were not present.
The group with LCs in the PV included 105 patients, while
the group without LCs consisted of 94 patients. Seven pa-
tients from group 1 and 6 from group 2 were excluded from
the study due to inability to perform dynamic follow-up.
The total number of patients included in the study was 186
(98 in the first group and 88 in the second group) (Fig. 2).
The main characteristics of the patients are summarized in
Table 1. There were no statistically significant differences
between the groups in terms of the main parameters - dura-
tion of history, age, weight, sex, LA volume, left ventricu-
lar ejection fraction, concomitant pathology.

Before surgery, all patients underwent standard ex-
aminations: coagulation tests, laboratory studies, coron-
arography for men over 40 years old and women over 50
years old, transthoracic echocardiography. To exclude LA
appendage thrombosis, transesophageal echocardiography

ORIGINAL ARTICLES

was performed. If thrombosis of the appendage was sus-
pected, a contrast-enhanced cardiac computed tomography
scan was performed.

Surgical interventions were performed without gen-
eral anesthesia. Intravenous sedation was used with the
patient’s consciousness intact, and dexmedetomidine and
fentanyl were used. Under fluoroscopic control, trans-
septal puncture was performed twice, and two unguided
introdissectors were inserted into the LA cavity. This was
followed by a bolus loading dose of heparin, with patients
taking warfarin receiving a lower loading dose compared
to patients taking direct oral anticoagulants [8]. During the
whole procedure the level of activated clotting time was
maintained above 300 seconds against the background of
constant intravenous infusion of heparin. Esophagogra-
phy was performed using 10 mL of water-soluble contrast
agent Omnipac (GE HEALTHCARE IRELAND) to de-
termine esophageal position. An anatomic map of the LA
was constructed using the CARTO 3 nephluoroscopic 3D
mapping system (Biosense Webster Johnson & Johnson
USA). A 20-pole Lasso catheter (Biosense Webster John-
son & Johnson USA) was alternately positioned into each
PV. The «Tissue proximity indication» function was used
to ensure the tightest possible catheter-tissue contact. If
the patient had sinus rhythm at the time of surgery, stim-
ulation was performed from all pairs of electrodes with a
current strength of 10 mA and pulse duration of 1 ms. In
the absence of PV adhesions on electrograms and inabili-
ty to impose a rhythm, the vein was considered inactive.
In AF, only PV adhesion activity was assessed during the
intervention. The «Create snapshot» function was used to
capture the position of the Lasso catheter.

PV isolation was performed with bidirectional ir-
rigated EZ Steer Nav SmartTouch electrodes (Biosense
Webster Johnson & Johnson USA) using the «CLOSE
protocol» technique [9]. Stockert RF energy generator
(Biosense Webster Johnson & Johnson USA) was used in
power control mode. The power of radiofrequency ener-
gy was limited to 40 W and the irrigation rate to 30 ml/
min. If RFA was required on the posterior wall of the LA

Fig. 1. Local captures in the pulmonary vein, where arrows indicate: a - local capture during stimulation from
the Lasso catheter placed in the of the pulmonary vein after its isolation (dissociation between the myocardium
of the left atrium and local capture is noted); b - local capture in the pulmonary vein after isolation with

persistent atrial fibrillation.
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in the projection of the esophagus, a power of 30 W was
used, with the duration of exposure in one point not more
than 10 seconds. The Visitag module of the Carto 3 system
was used with the following parameters: electrode press-
ing force of more than 4 grams at least 35% of the time,
catheter tip displacement of 2.5 mm, Ablation Index val-
ues on the posterior wall of the LA not more than 300, on
the anterior wall not more than 450. Ablation Index targets
were determined for each operator individually on average
after 10 «blinded» procedures [10]. In our clinic, Biosense
Webster Johnson & Johnson recommended ablation index
values of 300 for the posterior wall of the LA and 450 for
the anterior wall. The distance between the points of ra-
diofrequency energy application did not exceed 6 mm.
After performing right and left PV isolation, the Las-
so catheter was once again alternately placed in each PV
so that its position matched the previously created «snap-
shot.» The disappearance of PV commissures was consid-
ered as a block of excitation entry into the PV. The output
unit for each PV was verified by stimulation with the same
parameters from all electrode pairs of the Lasso catheter.
In sinus rhythm, the PV was considered isolated if no pair
of electrodes could stimulate the LA. In AF, an exit block

Patient selection, division into
2 groups N =199

Local captures are No local captures

present N = 105 N=9%

! |
7 patients drop- 6 patients drop-
ped out N=98 ped out N = 88

Follow up12
months
HM at 6- and HM at 6- and
12-months 12- months
N =98 N =288

Fig. 2. Study design.

was considered confirmed if LCs were detected. External
cardioversion was performed in case of persisting AF. Af-
ter restoration of sinus rhythm, the exit block was re-evalu-
ated. The presence of LC was assessed by two physicians,
and if there was concordance, LC in each vein was consid-
ered confirmed (Fig. 3).

There were no statistically significant differences
in the duration of surgery, RFA time, and fluoroscopy be-
tween the groups. The data are presented in Table 2. No
life-threatening complications were noted during the study.
Two complications were recorded in the first group, both
related to vascular access - pneumothorax and arteriove-
nous fistula. There was one case of arteriovenous fistula
in the second group. All complications resolved on the
background of conservative treatment (drainage of pleural
cavity, groin compression).

In the group with LC, 30.6% (30 patients) were oper-
ated on against the background of AF, sinus rhythm during
the operation was observed in 69.4% (68 patients). In the
group without LC, at the time of surgery, AF was registered
in 22.7% of cases (20 patients), sinus rhythm in 77.3% (68
patients), no statistically significant differences between
groups p=0.652. Antiarrhythmic therapy was continued for
4 weeks after surgery in all patients. Anticoagulant therapy
was not interrupted regardless of clinical status.

Patient follow-up was conducted by telephone in-
terview, as the epidemiologic situation did not allow for
face-to-face patient visits. Patients provided ECG Holter
monitoring data at 6 and 12 months after surgery. If the pa-
tient had inpatient or outpatient treatment within a year of
surgery for any reason, all available medical records were
provided. Any recorded paroxysm of AF or atrial tachycar-
dia lasting more than 30 seconds was considered a recur-
rence of arrhythmia. The primary endpoint is freedom from
arrhythmia during follow-up.

Statistical analysis

The results of the study were processed using IBM®
SPSS® Statistics (Version 20, 2011) program package.
Results are presented as arithmetic mean + standard de-
viation (M£SD) with 95% confidence interval (95% CI)
indicated for symmetric distribution. If the distribution
was asymmetric, results are presented as median and in-

Table 1.
Patients’ clinical characteristics (n=186)
Total First group Second group p*
(n=186) (n=98) (n=88)
Age, years 61.9£7.8 61.3£8.2 62.7+7.4 0.237
Gender, male, n (%) 81(43.5%) 49 (50.0%) 32 (36.4%) 0.064
Body mass index, kg/m? 30.3+4.1 30.1£4.0 30.5+4.3 0.522
Left ventricular ejection fraction, % 60.8+5.2 60.5£5.5 61.1+4.9 0.440
Left atrial volume, ml 78.2+23.2 78.3+25.0 78.2421.3 0.980
Left atrial diameter, mm 40.3+4.8 40.3+4.8 40.5+5.0 0.837
Arrhythmic history, months Me 48.0 (24.0;84.0) | Me 48.0 (24.0;84.0) | Me 60.0 (24.0;84.0) | 0.197
Diabetes mellitus, n (%) 19 (10.2%) 10 (10.2%) 9 (10.3%) 0.996
Arterial hypertension, n (%) 162 (87.1%) 88 (89.8%) 74 (84.1%) 0.846
Coronary heart disease, n (%) 16 (8.6%) 12 (12.2%) 4 (4.5%) 0.062

Note: * - reliability of differences between groups
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terquartile range. Frequencies and fractions (in %) with
95% confidence interval indicated, calculated using Wil-
son’s method, were used to describe qualitative data. Stu-
dent’s t test was used to compare the data having normal
distribution. The Mann-Whitney criterion was used when
the distribution was asymmetric. Arrhythmia recurrence
was assessed using the Kaplan-Meier method, and differ-
ences in freedom from arrhythmia were compared using a
2-way log-rank test. Cox proportional hazards regression
was used to calculate the risk ratio. When testing statisti-
cal hypotheses, the critical level of statistical significance
was taken as 0.05.

OBTAINED RESULTS

PV were isolated in 100% of patients. There were 371
active veins out of 392 (94.6%) in the first group, and 271
active veins out of 352 (77.0%) in the second group. The
difference is statistically significant p=0.0001. Spontaneous
slow ectopic activity in isolated PVs was noted in the first
group in 52 PVs in 38 patients; in the second group, no ec-
topic activity was recorded in any case. The difference is
statistically significant p=0.0001.

LC was most identified in the right superior PV (65
cases), followed by the left superior PV (61 cases), fol-
lowed by the right inferior PV (29 cases) and left inferior
PV (23 cases). LCs in all 4 PVs were recorded in 6 patients
(6.1%), in three PVs in 17 patients (17.3%), in two PVs in
28 patients (28.6%), and in one PV in 47 patients (48.0%).

The presence of ectopic activity in the PV coincided
with the presence of LC in the same PV in 100% of cas-
es. LCs registered on at least one pair of electrodes of the
Lasso catheter indicated complete PV isolation in 100% of
cases, both at sinus rhythm and atrial fibrillation.

The mean follow-up time for patients was 374.4+25.2
days. Overall treatment efficacy, defined as freedom from
any atrial arrhythmia, was 76.3% (142 patients out of
186). In the group with LC, si-
nus rhythm was preserved in 82
patients out of 98 (83.7%), in the
group without LC in 60 patients
out of 88 (68.2%). The difference
is statistically significant odds ra-
tio 2.392 (95% confidence inter-
val 1.189-4.816 p=0.031) (Fig.
4). Within the first group, treat-
ment efficacy in patients with LC
in all PVs was 83.3%, with LC
in three PVs 94.1%, in two PVs
85.7%, in one PV 78.7% and was
not statistically different between
patients with different numbers
of LCs p=0.531.

DISCUSSION

Early stydies describing
the anatomy of myocardial cou-
plings noted that they are more
pronounced in the superior PV
[11]. In our study, LCs were de-
termined approximately 2 times
more frequently in the superior
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PV than in the lower PV, which may support the assump-
tion of an association of LCs with greater myocardial cou-
pling mass. The technique of performing PV isolation can
also influence the presence or absence of LC. In wide PV
antral isolation, the myocardial mass in the isolated region
is a priori greater than when the procedure is performed
using the «CLOSE protocol». Consequently, the probabil-
ity of detecting LC in the first case is greater than in the
second case. However, the efficacy of treatment of parox-
ysmal AF does not depend on the method of PV isolation
[12], while the performance of antral isolation is techni-
cally more difficult. Based on the above, only the CLOSE
protocol was used in our study, and we were not able to
evaluate the dependence of the occurrence of LC on the
surgical technique.

A study by Felix Yang et al (2015) evaluated whether
PV LCs detected on at least one pair of circular mapping
catheter were evidence of complete PV isolation. Theoreti-
cally, the spatial arrangement of discrete muscle fibers con-
necting the PV and LA could result in a PV LC of the PV
without conduction to the LA in one region, while the other
region would remain electrically connected to the LA.

A total of 23 patients (88 PV) who underwent PV
RFA procedure were included in the study. The mean age
of the patients was 60.3 years, and 65% had paroxysmal
AF. LC PV with conduction blockade at the LA demon-
strated by 66% of PVs. In all cases, the appearance of this
phenomenon during stimulation from at least one pair of
electrodes of the circular mapping catheter coincided with
the occurrence of block of the entire PV output [13]. Our
data are in good agreement with the results obtained in a
previous study and allow us to use the presence of LC as
a convenient tool to assess PV exit block. This technique
may eliminate the need for stimulation from all pairs of
circular catheters to verify exit block and thereby reduce
operative time.

Fig. 3. Checking the exit block from the right superior pulmonary vein, where
the location of the Lasso catheter (green) in the pulmonary vein matches the
previously taken «snapshoty (yellow). «Tissue proximity indication» (white
indicators indicated by red arrows) shows tight contact of the electrode with the
pulmonary vein tissue; electrograms from the Lasso catheter show localized
captures indicated by white arrows.
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The clinical significance of LC PV remains insuffi-
ciently clear. We found data on only one study examining
the effect of LC on the efficacy of interventional treatment
of AF. In the work conducted by Alexey Babak et al. the
influence of myocardial electrophysiologic properties of
muscle couplings and presence or absence of PV on the
effect of cryoballoon isolation of PV in patients with differ-
ent forms of AF was evaluated. It is currently believed that
in ablation of persistent AF, modification of the substrate
that maintains the arrhythmia is necessary in addition to
PV isolation. However, several randomized studies have
demonstrated that additional exposures in the atria have no
advantage over PV isolation alone but are associated with
higher fluoroscopy time and procedure duration [14-16].
The electrophysiologic properties of PV myocardium and
the presence of PV, as suggested by the authors, may serve
as a predictor of the efficacy of catheter ablation and deter-
mine the treatment strategy for the primary procedure in
patients with persistent AF.

A total of 390 patients with symptomatic, drug-re-
sistant AF were included in the study. The patients were
divided into groups with paroxysmal (256 patients) and
persistent (134 patients) forms of AF. They underwent
cryoballoon isolation of PV , and cavatricuspide isth-
mus ablation was performed in the presence of typical
atrial flutter. Patients in whom atypical atrial flutter was
induced during the procedure underwent cardioversion

Table 2.
Procedural data
First Second
group group P
(n=98) (n=88)
Operation time, min. 80.3+21.6 | 83.8+16.8 | 0.223
Fluoroscopy time, s. 131.04£90.7 | 147.1469.4 | 0.182
RFA time, min. 21.0£7.0 | 20.2£5.7 | 0.369
Note: RFA - radiofrequency ablation
i ~
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Log rank p=0.031
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Fig. 4. Frequency of sinus rhythm in groups I and
2 with the presence and absence of local captures,
respectively.

without arrhythmia mapping or additional ablation. Af-
ter PV isolation was achieved, stimulation was performed
from each pair of circular catheter with a 600 ms cycle in
each PV with assessment of the presence or absence of PV
LC. If LCs were present, the stimulation cycle was pro-
gressively shortened until PV capture reached 2:1 (initial
PV capture cycle), then lengthened again to 1:1 capture.
After continuous stimulation for 60 seconds, the duration
of the stimulation cycle was again shortened, and in most
cases 1:1 capture was observed at a cycle length previ-
ously associated with a 2:1 conductance (end-cycle PV
capture). These data were subsequently correlated with
treatment outcomes.

PV capture was observed in 52 of 256 (20.3%)
patients with paroxysmal form of AF and in 23 of 134
(14.6%) patients with persistent form of AF. In patients
with paroxysmal AF, there was no difference in long-
term treatment outcomes between the groups with and
without LC PV. However, in patients with persistent
AF, the presence of PV capture made the likelihood
of arrhythmia recurrence significantly less than in its
absence (p<0.001). Of 23 patients with persistent AF
and PV capture, 8 underwent repeat ablation 3 months
after the first procedure for recurrent AF. All patients
showed restoration of conduction between PV and LA.
They performed PV reisolation without additional ex-
posures. At the end of the study, at a mean follow-up of
16 months, 20 of 23 patients had sinus rhythm and were
not taking antiarrhythmic drugs. When the electrophys-
iologic properties of myocardial muscle couplings were
evaluated, no effect on the treatment outcomes of both
paroxysmal and persistent AF was detected. The authors
conclude that it is the presence of PV capture (rather
than specific electrophysiologic characteristics of the
PV) that was associated with reduced recurrence of AF
in patients with persistent AF [17].

The difference in the results of the studies can be at-
tempted to be explained by several points. First, the au-
thors of the previous work used cryoballoon ablation of
PV, whereas we performed radiofrequency ablation. Dif-
ferent energy sources for myocardial injury have different
mechanisms of necrosis formation, which may result in
different degrees of muscle coupling damage [18] and af-
fect the ability to detect LC.

Secondly, it is noteworthy that the percentage of LC
detection in the group of patients with paroxysmal AF is
rather low - 20.3%, whereas in our study this indicator
amounted to 52.7%. It is possible that differences in the
LC assessment methodology and tools used may have led
to significant differences in results.

Third, we did not include patients with a combina-
tion of two arrhythmias, atrial fibrillation, and atrial flutter,
because the elimination of atrial flutter itself may have a
pronounced clinical effect. This fact could also have led to
differences in the results of the studies.

Although PV LC is not mentioned as a prerequisite
for successful PV isolation in most of the literature, its oc-
currence during stimulation in combination with blockade
of output to the LA is described as a favorable sign [19].
It is noteworthy that in the second group of patients there
were significantly fewer active PVs and no spontaneous
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ectopic activity was detected in any PV after isolation.
This may indicate a more pronounced degree of fibrosis
in the PV in this group of patients and the predominance
of non-PV mechanisms of AF induction, which may re-
quire additional interventions outside the PV. At the same
time, in the presence of LC, we hypothesize greater PV ar-
rhythmogenicity. Thus, when the conduction of excitation
is restored in this vein, the probability of AF recurrence
becomes greater than when reconnection is performed in

ORIGINAL ARTICLES

the PV without LC. Perhaps, in the presence of LC, more
care should be taken to isolate this PV by performing latent
conduction tests (administration of adenosine). The prob-
lem requires further research.

CONCLUSION

The presence of localized pulmonary vein myocardial
captures after radiofrequency isolation improves treatment
outcomes in patients with paroxysmal atrial fibrillation.
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EVALUATION OF EFFICACY AND IDENTIFICATION OF PREDICTORS OF RECURRENCE IN PATIENTS
AFTER PULMONARY VEIN CRYOBALLOON ABLATION
G.A. Avanesyan, A.G.Filatov
FSBI “Bakulev Scientific Center for Cardiovascular Surgery” of the MH RF, Russia, Moscow, 135 Rublevskoe road.

Aim. To evaluate the effectiveness and identify predictors of recurrence after pulmonary veins (PV) cryoballoon
isolation patients with atrial fibrillation (AF).

Methods. In total, the study included 100 patients who met the selection criteria. Depending on the form and dura-
tion of AF paroxysms documented by ECG and Holter monitoring, patients were divided into two groups. The first group
included 57 patients with paroxysmal AF (57%), and the second group included 43 patients with persistent AF (43%).

Results. As a result of our study, important achievements of the greatest efficiency during cryoballon ablation were
identified: isolation of all PV; achievement of the “input-output” block (elimination of spike activity according to the di-
agnostic electrode in the PV during appplication), which was recorded at a temperature of -30 and more °C; the minimum
appplication time is 180 sec after reaching the entry-exit block. An electroanatomical diagram of the left atrium with a
high frequency of left atrium and PV activity in patients with paroxysmal and persistent forms of AF was developed. Nine
zones with pronounced activity were identified, more pronounced zones with low-amplitude activity in patients with
persistent AF. The multivariate Cox analysis showed predictors, an exceptional effect on the risk of AF recurrence after
cryoballoon ablation: the presence of diabetes mellitus led to the risk of AF recurrence by 2.39, incomplete isolation of
the PV by 3.98 times, the value of left atrial volume index > 61.9 ml/m? in 2.91 times, peak atrial longitudinal strain value
of left atrium <29.3.

Conclusion. The results of the study allow us to determine the criteria for high efficiency during cryoballoon abla-
tion, as well as a high-risk group for relapse. When selecting patients for cryoballoon control of PV coronavirus, with the
achievement of a greater one, possible factors should be considered: indexed volume of left atrium according to multispi-
ral computed tomography, peak atrial longitudinal strain value of left atrium, absence of diabetes mellitus.

Key words: atrial fibrillation; cryoballoon ablation; atrial remodeling; diabetes mellitus; left atrium; peak atrial
longitudinal strain
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Atrial fibrillation (AF) is the most common cardiac
rhythm disorder in the adult population. The prevalence
of AF rises with age (from 1% at age 40-50 years to
5-15% at age 80 years) [1]. Nowadays, about 6 million
people suffer from AF in Europe [1]. Estimated preva-
lence of different forms of AF in Russian Federation is
approximately 2.5 million individuals. Paroxysmal AF
constitutes approximately 60-65% of patients, while the
persistent and long-term persistent forms account for
25-30%, with the permanent form being present in about
10% of patients [2]. As reported in the Arrhythmology
2021 analytical compendium, a total of 39,000 radiof-
requency ablations were conducted in 2021 to address
diverse cardiac rhythm disorders. Notably, 16,000 inter-
ventional procedures (41%) were carried out specifical-
ly in patients with various forms of AF [3].

© Autors 2023

The progression of AF in the absence of appropriate
medical and/or interventional treatment can result in the
emergence of several severe complications, and elevating
the risk of mortality. The treatment of patients with AF in-
volves a dual approach, encompassing the prescription of
appropriate drug therapy and the consideration of surgical
and/or interventional interventions when necessary.

In accordance with contemporary guidelines from
the Ministry of Health of the Russian Federation, the
“gold standard” for treating patients with various forms
of AF is the procedure known as pulmonary vein iso-
lation (PVI). The two most frequently employed ener-
gy sources for achieving PVI are radiofrequency and
cryoenergy. Nevertheless, ongoing research is actively
exploring the effectiveness and safety of various oth-
er energy sources [2]. All this once again emphasizes
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the relevance of improvement and development of new
methods of interventional treatment of AF.

The aim of this study is to evaluate the efficacy as
well as to identify predictors of recurrence after cryobal-
loon ablation (CBA) of pulmonary veins in patients with
various forms of atrial fibrillation

METHODS

The single-center prospective controlled study en-
rolled 100 patients with various forms of AF between 2021
and 2022. The diagnosis of AF was made according to the
presence of clinical symptoms and documented paroxysm
by ECG and/or Holter ECG monitoring. The indication
for PVI was established according to the current clinical
recommendations of the Ministry of Health of the Russian
Federation [2].

Inclusion criteria were: age over 18 years with doc-
umented AF, with absence of cardiac pathology requiring
surgical treatment, guideline-based anticoagulant and an-
tiarrhythmic therapy. Exclusion criteria were presence of
obvious contraindications to performing PVI (patients in
the acute and subacute period of myocardial infarction,
as well as with decompensated heart failure, patients with
decompensated comorbidities, etc.), early postcardiac sur-
gery period, inadequate anticoagulation regiment, frag-
mented or floating thrombus in the left atrium (LA).

Electroanatomical voltage mapping of LA

and PVI procedure

The procedure was performed under fluoroscopy guid-
ance. Vascular access to the left subclavian vein and right
femoral vein was performed using the Seldinger technique.
Electrophysiologic study was performed. Electrical activity
in the LA was assessed using the Carto 3 non-fluoroscopic
navigation system (Biosense Webster, USA). A 10-pole di-
agnostic electrode was placed into the coronary sinus under
fluoroscopy control with an introducer was placed through
the left subclavian vein, followed by a 4-pole diagnostic
electrode positioned into the right ventricular apex under
fluoroscopy control with an introducer placed through the

ORIGINAL ARTICLES

After mapping was performed, the multipole elec-
trode was replaced by an Arctic Front Advance Pro cryo-
balloon (Medtronic, USA) with an Achive diagnostic
circular electrode (Medtronic, USA). This electrode was
positioned inside the PV to record electrical potentials.
Next, alternating PV was performed with assessment
of elimination of electrical potentials at the diagnostic
electrode in the PV (Fig. 1). In right PV, diaphragmatic
nerve stimulation was performed to avoid diaphragmat-
ic nerve paresis.

Endpoints

The primary endpoint was the incidence of transient
ischemic attack/acute cerebral circulation disorder in pa-
tients within 24 months after surgery.

Secondary endpoints:

« incidence of non-fatal hospital complications (bleeding,
tamponade, cardiac wall perforation, esophageal injury);

+ recurrence of AF within 12 months after surgery;

* repeat ablation for recurrent AF in patients within 24
months after surgery.

Statistical analysis

Statistical analysis was performed using IBM
SPSS Statistics v.28.0.1 software (developer - IBM Cor-
poration). The study material collected was subjected to
parametric and non-parametric analysis. Using descrip-
tive statistics, the quantitative data were analyzed for
conformity to normal distribution. Variance series were
created to pool the data obtained from the study, fol-
lowed by calculation for “mean + standard deviation”
(M+SD), 95% confidence interval (95% CI) bounds.
Distributions that differed from normal were described
using the Kruskal-Wallace criterion for nonparametric
samples and using median (Me) and lower and upper
quartiles (Q1-Q3).

Patients’ survival function was assessed using the
Kaplan-Meier method. The plot of the survival function
estimate is a decreasing step line, and the values of the sur-
vival function between observation points are assumed to
be constant. The Kaplan-Meier method allows for the anal-

right femoral vein.

Baseline interval measure-
ments were initially recorded.
In the presence of initial sinus
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Fig. 1. Registration of electrical potentials from the diagnostic electrode
placed in the right inferior pulmonary vein at the moment of atrial fibrillation
termination during cryoballoon ablation, where I, 11, III and V1 leads of

the surface ECG, electrograms from the electrode located in the coronary
sinus (CS1-10), in the right inferior pulmonary vein (Arcticl-8) and from the
electrode placed in the area of the diaphragmatic nerve projection (Ls1-10).
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ysis of censored data, i.e., survival estimates taking into
account that patients may drop out during the experiment
or have different follow-up times.

Patient survival was analyzed using the Cox regres-
sion method, which involves predicting the risk of an event
occurring for the object in question and assessing the influ-
ence of predetermined independent variables (predictors)
on this risk. Risk is treated as a time-dependent function.

RESULTS

Clinical and anamnestic data of patients

The follow-up period ranged from 4 to 17 months
(mean follow-up period was 8.4+2.6 months). The 3-month
post-PVI period, during which arrhythmia recurrence was
not considered, was a blinded period. All patients were
on standard (baseline) antiarrhythmic and anticoagulation
therapy. This interval was recommended to exclude eval-
uation of early arrhythmia recurrence associated with in-
flammatory response and myocardial edema formation in
the area of LA tissue destruction. Arrhythmia recurrence
was verified by 12-lead ECG and/or Holter ECG monitor-
ing. Only the first arrhythmia recurrence during the fol-
low-up period was considered.

A total of 100 patients who met the selection cri-
teria were included in the study. Depending on the form
and duration of AF paroxysms documented by ECG and
Holter monitoring data, patients were categorized into two
groups. The first group included 57 patients with paroxys-
mal form of AF, and the second group included 43 patients
with persistent form of AF.

Of the 57 patients included in the first group, 25
(43.9%) were male. The mean age of patients was 61 [51-
67] years. The mean time from the first AF episode to hos-
pitalization was 14.342.8 months. In this group of patients,
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short (up to 7 days) episodes of AF were noted, which were
easily controlled with antiarrhythmic therapy.

Among the 43 patients who were included in the
second group, 13 (30.2%) were male. The mean age was
58 [54-61] years. The mean persistent AF duration was
27.743.68 months. In this group of patients, episodes of up
to 1 year duration were noted, with a mean duration of the
last episode of 7.3+1.54 months; in addition, refractoriness
to current antiarrhythmic therapy was noted (Table 1).

All patients, at the outpatient stage and after 6-9
months, underwent a standard set of clinical and instru-
mental investigations: ECG, Holter monitoring, echocar-
diographic study (Echo), multispiral computed tomogra-
phy (MSCT) of the LA and PV.

The results of clinical and instrumental investigations
are presented in Table 2. When preoperative Echo data were
analyzed, there was a significant difference in parasternal (an-
teroposterior) LA size between patients with paroxysmal and
persistent forms of AF 46 [44-47] and 44 [43-46] (p<0.001).
When peak atrial longitudinal strain (PALS) of the LA was
measured, a statistically significant difference (p<0.001) was
found. In patients with the paroxysmal form, PALS was 29.9
[28.6-31.3] and with the persistent form 25.6 [24.8- 27.4].

There were several differences in MSCT study:
 craniocaudal dimension of LA was 63 [64-69] and 67 [61-
65] mm and mediolateral dimension of LA was 64 [58-69]
and 70 [63-74] mm (p=0.011 and p=0.001, respectively);

* LA volume with an auricle was 110 [102-118] and 137
[130-154] mL (p < 0.001);

* indexed LA volume was 56 [51.6-61.5] and 67.8 [63.9-
73.1] mL/m? (p <0.001);

 right inferior PV cross-sectional diameter wasl7 [16-
20] and 20 [18-22] mm (p=0.001) for paroxysmal and per-
sistent forms respectively.

Analysis of the results of PVI

. . Table 1. As noted above, 100 patients (38 males /
Clinical data of patients 62 females) underwent PVI. Patients were cat-
: egorized into two groups. The first group in-
Paroxysmal AF Persistent AF p cluded 57 patients with paroxysmal AF (57%),
(n=57) (n=43) ! . .
and the second group included 43 patients with
Age, years 61 [51-67] 58 [54-61] 0.202 | persistent (43%) AF. At the time of perform-
Male, n (%) 25 (43.9) 13 (30.2) 0.165 ing PVI, 389 (97.2%) of 400 pulmonary veins
Height, cm 172 [164-178] 176 [170-181] | 0.079 | were isolated.
- In 11 PV (2.8%), it was not possible to
ht, k 0 [80-98 0 [84- 0.144
Weight, g2 20 [80-98] 20 [84-99] position the cryoballoon in the PV, which in
BMI, kg/m 30 [28-33] 31[27-35] 0480 | turn was associated with anatomical features
DAF, month 14.3+2.8 27.7+3.68 0.001 | of PV location. Of these, in 9 cases (82%) it
HF NYHA 11, n (%) 9 (20.9) 17 (29.8) was not possible to pass the cryoballoon into
HF NYHA I1L, n (%) 2 (4.7) 1(1.8) 0.459 the right in.ferior PV; ip 1 case (9%) i.nto the
right superior PV and in 1 case (9%) into the
DM, n (%) 13 (22.8) 8 (18.6) 0.609 | |oft inferior PV.
Hypertension, n (%) 46 (80.7) 28 (65.12) 0.341 The follow-up period ranged from 4 to 17
CAD, n (%) 38 (66.6) 33 (76.7) 0.202 | months (mean follow-up period was 6.4+2.8
CKD, n (%) 14 (24.5) 20 (46.5) 0202 months). The ret(?ntion of sinus rhythm after
- PVI was 78.2% in the paroxysmal form and
COPD, n (%) 0(0) 123) 0430 | 55.89% in the persistent form.

Note: AF - atrial fibrillation; BMI - body mass index; DAF - duration
of AF HF - heart failure; NYHA - New York Heart Association; DM -
diabetes mellitus; AH - arterial hypertension; CAD - coronary artery
disease; CKD - chronic kidney disease; COPD - chronic obstructive

pulmonary disease.

When analyzing the data obtained during
PVI, significant differences were found in pa-
tients with paroxysmal and persistent forms of
AF between the following parameters: mean
duration of surgery 90£16 and 100+13 minutes
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(median 90 [90-100] and 100 [90-110] minutes), mean du-
ration of the main stage of surgery (left atrial stage) 35+11
and 40+15 minutes (median 35 [30-40] and 40 [35-45]
minutes) (p=0.001 and p=0.001, respectively).

Analyzing the results of intraoperative

high-density mapping

To evaluate the effectiveness and identify predictors
of arrhythmia recurrence, we have developed an electro-
anatomic map of the LA with distribution of mean ampli-
tude activity of the LA and PV in patients with paroxysmal
and persistent forms of AF. The LA in this case was divided
into 9 zones (Figs. 2, 3).

We analyzed the average amplitude activity in dif-
ferent zones of the LA myocardium according to the map-
scheme, as a result statistically reliable differences between
patients with paroxysmal and persistent forms of AF in the
following parameters were revealed (Table 3):

* in zone 4, the mean amplitude was 0.32 [0.22-0.35] and
0.250.14-0.32] mV (p=0.025);
* 0.32[0.22-0.39] and 0.21 [0.21-0.24] mV in zone 5 (p

ORIGINAL ARTICLES

mias had a 2.579-fold higher risk of tachyarrhythmia re-
currence (95% confidence interval (CI: 1,078-6,169).

All patients with the presence of tachyarrhythmia
recurrence were performed high-density electroanatomic
voltage mapping. When analyzing the obtained data, it was
revealed that all patients in the recurrence group showed
the presence of a pulse breakthrough zone (p <0.001).

The main areas of the pulse breakout zones in the LA
were as follows:
1.1in zone 5 (in the area of right anterior LA to right inferior
PV transition) - 20 (60%) patients;
2.1in zone 4 (in the area of the anterior wall of the left infe-
rior PV) - 10 (30%);

3. in zone 6 (in the area of transition of the left anterior PV
to the left inferior PV) -2 (10%).

Predicting the recurrence of AF after PVI

The following curves were obtained as a result of the
assessment of the probability of developing a recurrence
of AF after PVI as a function of indexed LA volume (ILA)
and PALS values using ROC analysis (see Fig. 4).

<0.001);
« 0.29[0.24-0.37] and 0.22 [0.21-0.29] mV in _ _ Table 2.
zone 6 (p < 0.001); Echocardiograpgy data of patients
° 0.22 [0_.21—0.32] and 0.21[0.18-0.24] mV in Paroxysmal AF Persistent AF
zone 9 (p=0.009). (n=57) (n=43) P

Analysis of clinical and anamnestic -

data in the group with arrhythmia Echocardiography

recurrence EDD LV, mm 48 [46-53] 50 [48-54] 0.277
; All p(;ltien}is 1iln .the remote periodlwi.th ESD LV, mm 34 [30-36] 34 [32-40] 0.462

ocumented arrhythmia recurrence were 1nvit-
ed for a second stage of treatment for AF. We EDVLV, ml 118 [101-130] 124 [108-139] 0.094
analyzed clinical and instrumental parameters ESV LV, ml 48 [42-56] 48 [37-54] 0.673
in the group with and without arrhythmia re- | LVEF, % 60.0 [57.0-63.1] | 61.2[57.5-64.2] | 0.324
currence. . . SV LV, ml 67.4[63.8-75.3] | 66.6[63.0-77.7] | 0.643
. It is Wprth notl.ng that th.ere was no statis- |75 LA, mm 46 [44-47] 44 [43-46] 20,001
tically significant difference in the recurrence
group in terms of clinical and anamnestic pa- PALS LA 29.9 [28.6-31.3] | 25.6 [24.8-27.4] | <0.001
rameters. Patients with the persistent form had | FVinthe LAA, cm/s 33 [28-37] 35[29-41] 0.375
a higher recurrence rate than patients with the [ Multispiral computed tomography
0

paroxysmal form ofAF (19 of 43 (4.4.2 %) and CCD LA, mm 63 [64-69] 67 [61-65] 0.017
13 of 57 (22.8%) patients, respectively) (Ta-
ble 4). When analyzing the data from echo- APD LA, mm 43 [39-46] 45 [41-50] 0.080
cardiogram findings, the main differences in | MLD LA, mm 64 [58-69] 70 [63-74] 0.001
the recurrence and non-recurrence group were | LA volume, ml* 110 [102-118] 137 [130-154] |<0.001
presented in PALS values of 27.0 [24.6-28.2] I sy 12 56[51.6-61.5] | 67.8 [63.9-73.1] | <0.001
and 29.4 [27.3-31.1] (p<0.001). When MSCT
of the LA and PV was performed, statistical- RSPV, mm 20[17-22] 20 [20-23] 0.078
ly significant differences were found in the [RIPV, mm 17 [16-20] 20 [18-22] <0.001
recurrence and non-recurrence group in the | LSPV, mm 18 [16-20] 19 [17-21 0.092
following parameters: in LA auricular volume LIPV, mm 17 [16-18] 19 [17-21] 0253
128 [119-159] and 116 [102-130] mL and in -
indexed LA volume 69.0 [65.3-72.6] and 58.4 L% 15 (34.9) 15 (26.3) 0.355

[56.2-60.6] mL/m? (p < 0.001 and p < 0.001,
respectively).

It was found that at the time of perform-
ing PVI, 17 patients in the recurrence group
(53.5%) had induction of concomitant cardiac
rhythm disturbance: typical flutter accounting
for 6 (35.3%) patients, atypical left atrial flut-
ter for 9 (52.4%), and sinus bradycardia for 2
(11.8%). Patients with concomitant arrhyth-

Note: hereafter LV - left ventricle; EDD - end-diastolic dimension;
ESD - end-systolic dimension; EDV - end-diastolic volume; ESV -
end-systolic volume; EF - ejection fraction; SV - stroke volume;
APD - anteroposterior dimension; LA - left atrium; PALS - peak atrial
longitudinal strain; LAA - LA appendage; FV - flow velocity; CCD -
craniocaudal dimension; MLD - mediolateral dimension; LAVI - LA
volume index; RSPV - right superior pulmonary vein; RIPV - right
inferior pulmonary vein; LSPV - left superior pulmonary vein; LIPV -
left inferior pulmonary vein; * - including auricle.
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The resulting ROC curve was characterized by an
area under the AUC curve value of 0.78+0.06 (95% CI:
0.68-0.89; p < 0.001). The LAVI threshold value at the
cut-off point, which corresponded to the highest value
of the Youden index, was 61.9 mL/m? An LAVI value
of 61.9 mL/m? or higher predicted a high risk of recur-
rent AF after PVI. The sensitivity of the model at the
selected cut-off point LAVI value was 87.5% and the
specificity was 63.2%.

The PALS threshold value at the cut-off point was
29.3. Patients with a PALS value of less than 29.3 were
characterized by a higher risk of recurrent AF after PVI
than patients with a PALS value greater than 29.3. The

Fig. 2. Map-scheme of left atrium into 9 zones (a - right lateral, b -
posterior, ¢ - left lateral, d - direct projection): 1 - RSPV (red color),
2 - RIPV - (turquoise color), 3 - LSPV (blue color), 4 - LIPV -

(pink color), 5 - PV transition area on the right (white color), 6 - PV
transition area on the left - (white color), 7 - anterior wall of LA
(gray color), 8 - posterior wall of LA (orange color), 9 - roof of LA

(green color).

* .

Paroxysmal AF Persistent AF

LSLv LsLv

LAPW

Paroxysmal AF Persistent AF
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sensitivity of the obtained model at the selected PALS
value at the cut-off point was 93.8% and the specificity
was 61.5%.

In single-factor Cox regression analysis, the presence
of diabetes mellitus (hazard ratio (HR): 2.87; confidence
interval (CI): 1.41-5.84) and concomitant arrhythmias
other than AF (HR: 2.30; CI: 1.14-4.63), incomplete PV
isolation during PVI (HR: 5.53; CI: 2.57-11.87), presence
of a breakthrough on high-density mapping (HR: 5.78, CI:
10.57-21.54), as well as PALS <29.3 (HR: 2.44; CI: 1.12-
5.29) and LAVI >61.9 mL/m? (HR: 3.65; CI: 1.60-8.45)
showed the strongest association with the development of
recurrent AF (Table 5).

All clinical and instrumental predic-
tors that were statistically significant in the
single-factor model (p<0.05) were subse-
quently included in the multivariate anal-
ysis by stepwise selection (Wald exclusion
method). The characteristics of each of the
predictors included in the Cox model are
presented in Table 6.

In a multivariate Cox analysis, predic-
tors with an independent effect on the risk
of recurrent AF after PV PVI were the pres-
ence of diabetes mellitus, incomplete PV
isolation, and an LAVI value >61.9 mL/m?.
These predictors included in the model were
characterized by a direct association with
the risk of recurrent AF. Thus, the presence
of diabetes mellitus and incomplete PV iso-
lation led to a 2.39- and 3.98-fold increase
in the risk of recurrent AF, respectively. At
the same time, an LAVI value >61.9 mL/m?
also led to a 2.91-fold increase in the risk of
recurrent AF.

Given the obtained threshold value of
LAVI>61.9 mL/m? from ROC curve analysis
and its independent effect on the risk of AF
recurrence, we performed a Kaplan-Meier

Paroxysmal AF

LILY { { Diomr |
3 R\
RIPV / ﬁ

ﬂ_*l"

_ Paroxysmal AF

Persistent AF

Fig. 3. Electroanatomical map-schematic diagram of LA and PV voltaic activity: a - anterior, b - posterior, c - left

anterior oblique, d - right anterior oblique.
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analysis of the probability of AF recurrence for patients
with LAVI less than 61.9 mL/m? and for those patients
whose LAVI was greater than or equal to 61.9 mL/m?
(Figure 5). Freedom from recurrence of AF after PV PVI
during the follow-up period after PV PVI was 78.1%
for the group of patients with LAVI <61.9 mL/m? and
44.0% for the group of patients with LAVI >61.9 mL/m?.

According to the data presented, the mean time
free from recurrence of AF in the group of patients with
ILA>61.9 mL/m? was 34.05+1.81 weeks (95% CI: 30.50-
37.60 weeks). Patients with LAVI <61.9 mL/m? had a
higher mean time to preserve sinus rhythm, which was
37.77+1.11 weeks (95% CI: 35.58-39.95 weeks). These
differences in survival rates over time, assessed using the
Mantel-Cox log-rank criterion, were statistically signifi-
cant (p=0.001).

Given the obtained threshold value of PALS <29.3
from ROC curve analysis and its independent effect on
the risk of AF recurrence, we performed a Kaplan-Meier
analysis. Kaplan-Meier curves showing the cumulative in-
cidence of AF recurrence at each time point after baseline
are depicted separately for those patients whose PALS was
less than 29.3 and those patients whose PALS was greater
than or equal to 29.3 (Figure 5). Freedom from recurrent
AF after PVI during the follow-up period was 53.8% for
the group of patients with PALS <29.3 and 84.0% for the
group of patients with PALS> 29.3 mL/m?. The risks of
recurrence were reduced when the PALS LA value >29.3
was 6.707-fold.

In addition, we performed Kaplan-Meier regres-
sion analysis of survival according to the form of AF.
The data obtained indicate that the combination of
these factors increases the recurrence rate 5.8 times in
the paroxysmal form and 18.53 times in the persistent
form (Table 6).

DISCUSSION

Nowadays AF remains the most common ar-
rhythmia in the adult population and is an urgent
problem in the health care system. Despite advances
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tients. As a result of multivariate regression analysis, it was
found that the presence of diabetes mellitus increased the
risk of arrhythmia recurrence 4.3-fold. In particular, in the
recurrence group, 43% of patients with persistent form had
diabetes mellitus [5].

One of the main objectives of our ongoing study was
to identify performance criteria for performing PVI. Each
patient in the prehospital period underwent instrumental
methods of examination including ECG, Holter monitor-
ing, Echo, MSCT of PV and LA. The relevance of these
methods of examination was confirmed when analyzing
the data of the world literature.

Ateam of authors led by B.Evranos conducted a study
of 170 patients who underwent PVI. The mean follow-up
period was 12+3.6 months. Thirty-six patients (21.2%) had
a recurrence of tachyarrhythmia. Echo data revealed that
the recurrence group had significantly higher indexed LA
volume (>40 mL/m?) compared to the group without ar-
rhythmia recurrence (28 to 34 mL/m?) [6].

In 2020 J.Maier et al. conducted a study in which
they evaluated Cox regression analysis. This analysis re-
vealed that an increase in LAVI was associated with an
increased risk of AF recurrence in patients after PVI (OR:
1.022, 95% CI: 1.013-1.031, p<0.001). In the group with
no recurrence, the Echocardiogram showed that the LAVI
was 43.3 ml/m?, in contrast to 51.99 ml/m? in the group
with recurrence [7].

In 2021, A. Motoc et al. conducted a study whose
primary objective was to evaluate the additional prog-
nostic value of changes in functional LA contractility
using atrial longitudinal strain. The data of 172 patients
with different forms of AF who underwent the PVI pro-
cedure were analyzed. Fifty (29%) had a recurrence of
arrhythmia. When analyzing the data, it was found that
a PALS value of <17 had the highest prognostic value
for recurrence of AF (OR: 9.45, 95% CI: 3.17-28.13, p
<0.001) [8].

in diagnosis and treatment, there are a number of

unresolved issues related to increasing efficacy in
treatment and identifying early predictors of parox-
ysm recurrence.

According to the world literature, the de-
velopment of AF is often associated with vari-
ous concomitant pathologies: diabetes mellitus,
obesity, hypertension, heart failure and hyper-
thyroidism. This comorbid component plays a
huge role in the occurrence of recurrence in the
early and distant period after tachyarrhythmia
correction. When analyzing foreign studies, it
was found that in the presence of diabetes, the
risk of developing recurrent AF increases by 35-
60%, arterial hypertension - by 30-45%, heart
failure - by 45-65% [1, 4].

Our results were comparable to those of a study
conducted by a team of authors led by D.Guckel.
This study included 531 patients with paroxysmal
and persistent AF who underwent PVI. A recurrence
of arrhythmia was documented in 140 (26%) pa-
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Table 3.
Intraoperative parameters during PVI
Paroxysmal AF Persistent AF P
(n=57) (n=43)

DS, min. 90 [90-100] 100 [90-110] <0.001
DMS, min. 35 [30-40] 40 [35-45] <0.001
AVI, n (%) 52 (91.2) 38 (88.4) 0.741
LA amplitude activity

Zone 1, mV | 0.29[0.24-0.36] 0.29[0.21-0.33] | 0.474
Zone 2, mV | 0.27[0.22-0.32] 0.220.19-0.31] | 0.566
Zone 3, mV | 0.27[0.19-0.31] 0.2210.17-0.29] | 0.282
Zone 4, mV | 0.32[0.22-0.35] 0.25[0.14-0.32] | 0.025
Zone 5, mV | 0.32[0.22-0.39] 0.21[0.21-0.24] | <0.001
Zone 6, mV | 0.29[0.24-0.37] 0.2210.21-0.29] | <0.001
Zone 7, mV | 0.22[0.21-0.32] 0.2410.21-0.33] | 0.637
Zone 8, mV | 0.28[0.24-0.37] 0.27[0.22-0.35] | 0.287
Zone 9, mV | 0.22[0.21-0.32] 0.21[0.18-0.24] | 0.009

Note: DS - duration of surgery; DMS - duration of the main stage,
AVI - all veins isolation.
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The obtained data indicate that the change in LA
volume has a direct correlation with the duration and
frequency of tachyarrhythmia paroxysms. Summarizing
the results obtained from Echo and MSCT data we can
conclude that changes in such parameters as LA size and
volume, PALS value are prognostically the most signif-
icant for the occurrence of atrial anatomical and func-

tional remodeling.

19

In a meta-analysis conducted C.Wu et al. had
similar results to our study. A peer study evaluated the
effectiveness of performing first-stage radiofrequency
or PVI. It was found that the main criterion for achiev-
ing efficacy during the performance of PVI was the
achievement of entry-exit block. In addition, one of the
positive aspects of performing PVI was the decrease
in fluoroscopy time. It is worth noting that there were

Table 4.

Comparison of clinical and instrumental in patients with the presence

or absence of recurrence

Presence of Absence of
recurrence recurrence P
(n=32) (n=68)

Male gender, n (%) 14 (43.8) 24 (35.3) 0.415
Age, years 58 [55-62] 60 [53-65] 0.571
Height, cm 172 [168-175] 175 [172-177] 0.141
Weight, kg 90 [80-98] 90 [84-99] 0.897
BMI, kg/m2 31[29-33] 31[30-32] 0.949
Paroxysmal AF 13 (40.6) 44 (64.7) 0.023
Persistent AF 19 (59.4) 24 (35.3)
Echocardiography
APD LA, mm 44 [44-46] 45 [43-46] 0.275
PALS LA 27.0 [24.6-28.2] | 29.4[27.3-31.1] | <0.001
FV in the LAA, cm/s 36 [30-40] 33 [28-40] 0.491
Multispiral computed tomography
APD LA, mm 44 [39-50] 45 [41-50] 0.429
MLD LA, mm 65 [62-69] 66 [64-68] 0.886
CCD LA, mm 64 [61-67] 65 [63-66] 0.721
LA volume, ml* 128 [119-159] 116 [102-130] | <0.001
LAVI, ml/m? 69.0 [65.3-72.6] | 58.4 [56.2-60.6] | <0.001
Amplitude activity of LA and PV
Zone 1, (mV) 0.29[0.26-0.32] | 0.29[0.27-0.31] | 0.997
Zone 2, (mV) 0.24[0.20-0.29] | 0.27[0.21-0.33] | 0.247
Zone 3, (mV) 0.22[0.20-0.25] | 0.24[0.22-0.26] | 0.330
Zone 4, (mV) 0.32[0.21-0.37] | 0.28[0.19-0.32] | 0.359
Zone 5, (mV) 0.23[0.22-0.38] | 0.24[0.21-0.34] | 0.262
Zone 6, (mV) 0.27[0.21-0.38] | 0.27[0.22-0.33] | 0.638
Zone 7, (mV) 0.31[0.21-0.36] | 0.2210.21-0.29] | 0.033
Zone 8, (mV) 0.27[0.23-0.31] | 0.29[0.24-0.39] | 0.352
Zone 9, (mV) 0.22[0.21 -0.25] | 0.220.21-0.29] | 0.617
MBZ, n (%) 32 (100.0) 0(0.0) <0.001
Absence of AVI, n (%) 8(25.0) 2(2.9) <0.001
Presence of AV, n (%) 24 (75.0) 66 (97.1)
Presence of CRD, n (%) 17 (53.5%) 19 (27.9) 0.031
1. AF1, n (%) 6 (26.1) 17 (73.9) <0.001
2. LAFL, n (%) 9 (100.0) 0(0.0) <0.001
3. SB, n (%) 2 (66.7) 1(33.3) -

Note: MBZ - mapping breakthrough zones; CRD - concomitant car-
diac rhythm disturbances during PVI; AF1 - atrial flutter; LAFI - left atrial

flutter; SB - sinus bradycardia.

no significant differences between the
performance of first-stage radiofrequen-
cy or PVI in the early follow-up period;
however, in the long-term period (mean
7.5+5.6 months) at re-hospitalization,
the recurrence rate was 1.74 times lower
in the group with PVI [9].

Atrial remodeling is considered
one of the key factors in the occurrence
of recurrent AF. In this study, we aimed
to evaluate atrial anatomic, functional
and electrical changes in patients with
paroxysmal and persistent forms of AF.
It should be noted that the combina-
tion of such factors as increase in LA
size, decrease in its contractility, and
persistence of arrhythmia determines
anatomical and mechanical remodel-
ing of the LA. Prolonged paroxysms
of AF lead to depletion of the Na/K
pump, which in turn leads to thinning
of the cardiomyocyte membrane. All
this contributes to the shortening of
the effective refractory period of the
LA and further contributes to the de-
velopment of electrical remodeling of
the LA, which in turn leads to frequent
recurrences, as well as maintenance of
paroxysms of AF [10].

CONCLUSION

In the course of the study we de-
termined the criteria for achieving
the effectiveness of PVI: isolation of
all PVs; achievement of bidirectional
blockade (elimination of adhesion ac-
tivity on the diagnostic electrode in-
stalled in the PV during application),
which was registered when the tem-
perature reached -30 and more °C; min-
imum application time 180 seconds af-
ter achieving “input-output” blockade.
The following factors should be taken
into account when selecting patients
for PVI in order to achieve greater effi-
cacy: indexed LA volume according to
MSCT <61.9 ml/m?, peak atrial longi-
tudinal strain value >29.3, absence of
diabetes mellitus. The obtained results
of the study allow us to define the cri-
teria for achieving high efficacy during
the performance of PVI, as well as a
group at high risk of recurrence.
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Fig. 4. ROC curves characterizing the dependence of the
probability of AF recurrence on the indexed left atrial
volume (a) and peak atrial longitudinal strain (b).

Table 5.
Results of single-factor Cox regression analysis for
the assessment of risk factors for the development
of recurrent AF

B HR 95% CI p
Age 0,41 | 0,99 [ 0,95-1,03 0,41
Gender, male -0,58 1 0,56 | 0,28-1,12 0,10
BMI 0,002 | 1,002 | 0,92-1,09 0,97
Persistent AF 1,02 | 1,96 | 0,97-3,98 | 0,011
Presence of CAD | -0,61 | 0,54 | 0,22-1,32 0,18
Presence of DM 1,05 | 2,87 | 1,41-5,84 | 0,004
Presence of CKD | 0,83 | 2,30 | 1,14-4,63 0,02
BFV in the LAA | 0,0002 | 1,00 [ 0,95-1,05 0,99
PALS <29,3 0,89 | 2,44 | 1,12-5,29 0,02
LAVI>61.9 ml/m?> | 1,30 | 3,65 | 1,60-8,45 | 0,002
Presence of AVI 1,71 | 5,53 | 2,57-11,87 | <0,0001
Availability of PBC | 3,32 | 5,78 | 10,57-21,54 | <0,0001

Note: HR- hazard ratio; CI, confidence interval; HDMB -
high-density mapping breakthroughs.
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Table 6.
Characteristics of predictors included
in the multivariate Cox model

Predictor HR 95% CI p
Presence of DM 2,39 1,14-4,98 0,02
Presence of AVI 3,98 2,24-10,82 | <0,001
LAVI > 61.9 ml/m? 2,91 1,24-6,85 0,01
a n o=
B e LAVI <619 mim2
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=) L
g | LAVI 2619 w2
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Fig. 5. Freedom from recurrent AF after PVI during
the follow-up period as a function of indexed left atrial
volume (a) and peak atrial longitudinal strain (b).
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DYNAMICS OF LEFT AND RIGHT ATRIAL STRAIN AFTER RADIOFREQUENCY ABLATION
IN PATIENTS WITH PAROXYSMAL AND PERSISTENT ATRIAL FIBRILLATION
T.V.Moskovskikh, A.V.Smorgon, S.Yu.Usenkov, E.A.Archakov, E.S.Sitkova, R.E.Batalov, S.V.Popov
Cardiology Research Institute, branch of the FSBSI «Tomsk National Research Medical Center of the Russian
Academy of Sciences», Russia, Tomsk, 111a Kievskaya str.

Aim. To assess the dynamics of left (LA) and right atrium (RA) strain after antral pulmonary vein isolation in pa-
tients with paroxysmal and persistent atrial fibrillation.

Methods. The study included 57 subjects (31 men and 26 women) aged of 55.4+9.8 years. Patients were divided
into 2 groups: group 1 with paroxysmal atrial fibrillation (n=40; 70%) and group 2 with persistent atrial fibrillation (n=17,
30%). All patients were treated (were undergone) with antral isolation of the pulmonary veins. Speckle-tracking echo-
cardiography at sinus rhythm was performed before interventional treatment, after 3 days, 3 months and one year. The
reservoir, conduit and contractile LA function and peak longitudinal RA strain were analyzed.

Results. In both groups, reservoir (p<0.001), conductive (p<0.001) and contractile LA functions (p<0.001 and
p=0.001) decreased significantly in the early postoperative period. LA mechanics recovered after 3 months in all patients
and were comparable to the level before and one year after radiofrequency ablation. RA strain was significantly increased
in the early postoperative period. RA strain was significantly higher at one year follow-up period compared with baseline.

Conclusion. Catheter ablation has a damaging effect on the LA - inhibition of reservoir, conductive and contractile
functions in the early postoperative period, while the RA strain is intensified. LA strain is recovered in 3 months after
radiofrequency ablation and remains comparable with the baseline level at one year follow-up. Reservoir and conduction
function of LA and longitudinal deformation of RA are better in the patients with a stable sinus rhythm for a year after
ablation compared with patiens who had a tachyarrhythmia recurrence.

Key words: atrial fibrillation; catheter ablation; left atrium; right atrium; atrial fibrosis; speckle tracking
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Atrial fibrillation (AF) is a socially significant dis-
ease, as it affects more than 2% of the adult population and
multiplies the risk of ischemic stroke and decompensation
of chronic heart failure [1]. At the onset and progression
of AF, a cascade of fibrotic-proliferative reactions is trig-
gered, collagen production increases, fibrosis develops,
myocardial stiffness increases, myocardial extensibility
decreases, and the size and volume of both atria gradually
increase [2]. Transthoracic echocardiography (Echo) pro-
vides a noninvasive assessment of cardiac structure, and
a relevant advanced Echo technique in recent years, tis-
sue strain assessment, allows a more detailed evaluation
of atrial functional parameters that reflect the severity of
fibrosis.

There are 3 functions distinguished in the operation
of the atria:

© Autors 2023

1. Reservoir function: during ventricular systole, blood
from the pulmonary and vena cava flows into the atrial
cavity, muscle fibers are stretched, and positive strain is
recorded with a maximum value during the opening of the
mitral and tricuspid valves.

2. Conductor function: after the valves open, muscle fiber
tension gradually decreases, blood passively flows from
the atria into the ventricles, «zero» strain is noted.

3. Contractile function: at the end of diastole blood is actively
pumped into the ventricles due to contraction and shortening
of atrial muscle fibers, negative strain is recorded.

Many studies have shown left atrial (LA) deformation
to be highly informative as a predictor of catheter ablation
efficacy [3, 4]. At the same time, any method and volume of
interventional treatment of AF leads to the development of
postablation LA dysfunction with suppression of all compo-
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nents of deformation [5], which may be the cause of develop-
ment of paroxysms of atrial tachyarrhythmias and thrombosis
in the early postoperative period.

Even though remodeling processes affect both atria,
there is little information about the contribution of the right
atrium (RA) to the onset and maintenance of AF in the world
literature [6, 7], and the change in RA deformation after cath-
eter ablation has not been previously studied.

The aim of the study was to evaluate the dynamics of
left and right atrial deformation after antral pulmonary vein
isolation in patients with paroxysmal and persistent forms
of atrial fibrillation.
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electrode (Biosense Webster, USA). During control stimu-
lation from the Lasso electrode (Biosense Webster, USA)
the «output» block was recorded, the «input» block was
obtained during stimulation of the LA auricle [9].
Two-dimensional transthoracic  speckle-tracking
Echo on a Phillips Affinity ultrasound scanner was per-
formed before interventional treatment, after 3 days, 3
months, and one year. The study was performed in the
four-chamber position on sinus rhythm, the P waveform
was used as a «zero» value. All components of longitudinal
LA strain (reservoir, conduction, and contractile functions)
(Fig. 1), and longitudinal peak RA strain (Fig. 2) were as-

METHODS

Fifty-seven subjects (31 males and 26 fe-
males) aged between 31 and 72 (55.4+9.8) years
were included in the study. The main inclusion
criterion was the presence of symptomatic AF
without effect of antiarrhythmic therapy. Patients
with impaired local contractility and/or reduced
left ventricular (LV) ejection fraction (less than
50%); valve pathology; previous myocardial
infarction or coronary artery bypass grafting;
after catheter treatment for cardiac rhythm dis-
turbances; implanted devices; pulmonary arterial
hypertension; and cardiac thrombosis were not
included.

The study was conducted in accordance with
the standards of clinical guidelines and the princi-
ples of the Declaration of Helsinki. The study pro-
tocol was approved by the biomedical ethics com-
mittee at (meeting minutes #205 dated 08.12.2020).
All patients signed a voluntary informed consent.
Patients were divided into 2 groups according to
the form of AF: group 1 - with paroxysmal (n=40;
70%) and group 2 - with persistent (n=17; 30%).
All received antiarrhythmic and anticoagulant
therapy, as well as standard hypotensive, diabetes
therapy, and hypolipidemic therapy as indicated in
accordance with clinical guidelines (Table 1) [8].

During hospitalization, all patients under-
went standard clinical and instrumental examina-
tion, including transthoracic Echo with assessment
of LA and atrial volumetric and functional parame-
ters according to the standard protocol. To exclude
ischemic heart disease in patients with a pre-test
probability of more than 15%, stress tests (stress-
Echo, myocardial perfusion scintigraphy) or imag-
ing methods (multispiral computed tomography or
invasive coronary angiography) were performed.

Radiofrequency ablation (RFA) was per-
formed in the electrophysiology lab under intra-
venous medication sedation. The Carto 3 nonflu-
oroscopic system (Biosense Webster, USA) was
used for electroanatomic reconstruction of the LA,
and antral pulmonary vein (PV) isolation was per-
formed with a NaviStar CoolFlow or SmartTouch
ThermoCool ablation catheter (Biosense Web-
ster, USA) using a maximum power of 45-50W.
The criterion of PV electrical isolation was the
disappearance of potentials on the Lasso circular

Table 1.
Clinical characteristics of patients
Group 1 Group 2 P
(n=40) (n=17)
Men, n (%) 19 (47) 12 (70) 0.397
Women, n (%) 21(53) 5(30) 0.311
Age, years 56.249.95 | 53.5£9.28 |0.344
BMI, kg/m? 29.245.72 | 31.4+4.63 |0.175
HTN, n (%) 35 (88) 16 (94) 0.657
CHD, n (%) 18 (45) 3(18) 0.537
Type 2 diabetes, n (%) 7(17.5) 2(11.8) ]0.851
Myocarditis, n (%) 1(2.5) 2(12) 0.209
Idiopathic AF, n (%) 4 (10) 0(0) 0.306
AF duration, months 18 [7.5;48] | 24 [11;60] [ 0.452
CHF 1 FC, n (%) 6 (15) 2(12) 0.779
CHF 11 FC, n (%) 4 (10) 3 (18) 0.483
EHRA, scores 2 [2:2] 2 [1;2] 0.001
CHA,DS _-VASc, scores 2[1; 3] 21[1; 2] 0.986
HAS-BLED, points 1[0;1] 1[0;1] 0.303
Amiodarone, n (%) 5(12.5) 10 (59) 0.009
Sotalol, n (%) 13 (32.5) 4(23) 0.613
Class 1C drugs, n (%) 21 (52.5) 3(18) 0.099
B-blockers, n (%) 1(2.5) 0(3.5) 0.516
Rivaroxaban, n (%) 12 (30) 8 (47) 0.403
Dabigatran, n (%) 8 (20) 4(23) 0.810
Apixaban, n (%) 20 (50) 5(30) 0.355
ACEi or ARAIL n (%) 30 (75) 11 (64.7) |0.523
CBB, n (%) 7(17.5) 2(11.8) ]0.710
Statins, n (%) 20 (50) 8 (47) 0.839
DM therapy, n (%) 5(12.5) 1(5.9) 0.509
Recurrence after 3 months, n (%) 3(7.5) 7 (41) 0.015
Recurrence after one year, n (%) 10 (25) 10 (58) 0,104

Notes: Hereafter, data are presented as M+SD or Me [Q25;Q75];
BMI - body mass index; HTN, hypertension; CHD - coronary heart
disease; DM - diabetes mellitus; AF - atrial fibrillation; CHF - chronic
heart failure; FC - functional class; EHRA - quantitative symptom
scale; CHA DS,-VASc - ischemic stroke risk assessment scale in
patients with AF; associated with AF; HAS-BLED - bleeding risk
assessment scale in patients with AF; ACEi - angiotensin-converting
enzyme inhibitors; ARAII - angiotensin II receptor antagonists;
CCBs - calcium channel blockers .
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sessed. Image analysis was performed using Philips QLAB
15 software in offline mode. The regions of interest were
delineated manually by marking the endocardial and epi-
cardial borders at the time of LA end-systole, which was
determined by the program. Myocardial speckle patterns
were automatically tracked frame by frame during one car-
diac cycle (RR interval), and a curve of peak longitudinal
strain of the PP and reservoir (positive strain at the end of
LA systole), conduction (early diastole after mitral valve
opening), and contractile phases of the LA (negative strain
during LA end-diastole) was plotted. Incorrect tracking
was corrected manually by redrawing the region of inter-
est, while preserving the error images were excluded from
the analysis. The average of all segments was used as the
final value [10].

At the 3-month and 1-year checkpoints, the clinical
status of patients was assessed; recurrence was defined as
the presence of atrial tachyarrhythmias lasting more than

Fig. 1. Longitudinal left atrial (LA) strain, where Rf - reservoir function
(positive strain at end LA systole); Cf - conduction function (early diastole after
mitral valve opening); CtF - Contractile function (negative strain during LA

end-diastole).
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Fig. 2. Longitudinal deformity of the right atrium.
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30 seconds documented on ECG or by daily ECG mon-
itoring no earlier than 3 months after the operation. Af-
ter RFA, all patients continued to receive antiarrhythmic
therapy for at least 3 months; if persistent sinus rhythm
persisted, the drugs were discontinued. At 8 weeks after
surgery, anticoagulant therapy was maintained in women
with a CHA DS -VASc score of >2 and in men with a
CHA_,DS -VASc score of >1. There were no changes in
hypotensive, sugar-lowering, or hypolipidemic therapy
during the year.

Statistical analysis

Statistical processing was performed in the SPSS
Statistics 26 program (IBM Corporation, USA), and the
Shapiro-Wilk test was used to assess the normality of the
trait distribution. Data were described as mean values with
standard deviation (M+SD), medians and quartile ranges
(Me [Q25; Q75]) or absolute values and their fractions
expressed as percentages, delta (A) was estimated as the
difference of the baseline value
with the value at the time point
evaluated. The significance of
differences between unrelat-
ed samples was assessed by
Mann-Whitney’s U test, Stu-
dent’s t-test, or Fisher’s exact
test; between related samples,
one-factor analysis of variance
(ANOVA) or Friedman’s criteri-
on was used. To test the relation-
ship between the preservation
of sinus rhythm and changes in
the deformation indices of both
atria, ROC analysis (Receiver
Operating Characteristic) was
used as a diagnostic test, and the
area under curve (AUC, Area
Under Curve) was determined.
The difference was considered
significant at p<0.05.

RESULTS

The groups were compa-
rable in terms of sex, age, body
mass index, prevalence of car-
diovascular pathology, and dura-
tion of arrhythmia, but patients
with paroxysmal AF had a more
symptomatic course (EHRA
score, p=0.036). In patients from
group 1, class 1C drugs (propafe-
none, etacizine or lappaconitine
hydrobromide) were used more
frequently as antiarrhythmic ther-
apy, while in group 2 patients,
amiodarone was used more fre-
quently (p=0.01). Hypotensive,
hypolipidemic, and sugar-lower-
ing therapies were not statistical-
ly significantly different between
groups. The clinical characteris-
tics are presented in Table 1.
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According to transthoracic Echo data, statistically sig-
nificant differences were registered between the groups: atrial
size and volume, left ventricular end-diastolic volume, peak
A and E/e’ ratio were higher in patients with persistent AF,
and right ventricular systolic pressure and LA reservoir func-
tion were lower than in patients with paroxysmal AF (Table
2). According to the regression analysis data, no relationship
between the parameters of left ventricular diastolic function
and the parameters of global longitudinal LA deformation
was revealed (p>0.05).

Patients with paroxysmal AF (see Figure 3) showed
statistically significant decreases in reservoir (A 6.0[3.75;
8.25] %, p<0.001), conduction (A 3.3[2.25; 5.6]%,
p<0.001) and contractile and LA functions (A 1.8[0.4; 3.7],
p<0.001) 3 days after surgery. In the group with

ORIGINAL ARTICLES

(with paroxysmal and persistent forms of AF), patients
with persistent sinus rthythm had higher rates of reservoir
(27,4+4.53% vs. 23.4+£5.40%, p=0.003) and LA conduc-
tion functions (17.6+4.49% vs. 15.0+4.17%, p=0.031), as
well as longitudinal deformation of the RA (34.8+5.72%
vs. 29.846.01%, p=0.005), than in patients with recurrent
atrial tachyarrhythmias.

According to ROC analysis, maintenance of per-
sistent sinus rhythm for one year was associated with high-
er rates of LA strain (reservoir function (AUC 0.75+0.75
(95% confidence interval (CI) 0.563 to 0.857); p=0.009),
LA conduction function (AUC 0.666+0.76 (CI 95% 0.517
to 0.815); p=0.040) and peak longitudinal RA deformation
(AUC 0.753+0.69 (CI 95% 0.617 to 0.888); p=0.002).

: Table 2.
persistent form of AF, all components of LA me-  pepocardiographic characteristics of patients
chanics were also depressed: reservoir function A
4.7842.89% (p<0.001), conduction A 2.46+1.70% Group 1 Group 2 p
(p<0.001) and contractile function A 2.24+2.08% (n=40) (n=17)
(P<0-?£f1)~ s momths. all sationts showed et LVEF, % 67 [64; 69] 6704539 | 0.861
ter 3 months, all patients showed enhance-

ment of LA functions: reservoir (A -5.9+5.23% EDV LV, ml 04.8+16.3 106.8+19.2 0.021
(p<0.001) and A -4.76+2.24 (p<0.001)), conduc- |ESV LV, ml 31.3+6.55 35.8+11.3 0.650
tion (A -3.76+4.22 (p<0.001) and A -2.7142.12% | AD LA, mm 39.0+£3.44 41.5+3.68 0.015
(p<0.001)) and contractile (A -1.55[-0.4;-3.65]% [ [ A width, mm 42.142.93 44.7+3.78 0.007

— 22.18+1.98% (p= -
(p=0.004) and A -2.18x1.98% (p=0.003) for pa- 7 Ty = 53.1£3.39 56.2+4.63 | 0.014
tients from groups 1 and 2, respectively).

In patients with paroxysmal AF, peak lon- | LAV, ml 67.4[52.7;75.5] |  80.9+20.6 | 0.002
gitudinal deformation of the RA was statistically | LAVI, ml/m? 35.7+£7.86 38.2+8.26 0.283
significantly increased in the early postoperative RA width, mm 41.243.29 43.942.71 0.002
period (A - 4.3[0.2; -6.95], p<0.001). No signifi- N n
cant difference was observed after 3 months, but RA length, mm 2024352 2374389 0.004
one year after surgery, peak longitudinal RA defor- RAV, ml 62.0£12.3 76.313.4 <0.001
mation was statistically significantly higher than [ RAVIL, ml/m? 32.2+5.24 35.74£5.87 0.035
baseline (A -5.63+7.74, p<0.001) and 3 months | RySP, mm Hg 27.5[26;30] 25.7£2.33 0.006

- %. p=
after surgery (A -2.28+9.23%, p=0.018). LA MMI, g/m’ 79[75:85] 8412113 | 0173

In patients with persistent form of AF at dy-
namic follow-up there was statistically significant [ E» cm/s 67.6+12.6 77.5+18.3 0.054
increase of peak longitudinal deformation of RA | A, cm/s 69.8+15.7 79.3+4.74 0.004
after 3 days (A -4.4[-2.3; -6.5], p=0.044) and after | /A 0.85[0.80;1.19] [ 0.80[0.79;0.95] | 0.598

- Y —| 1 ._
one year (A -4.16:+5.08%, p=0.023) in compari- %" 0 10.8[9.00:12.3] | 8.95[8.00:11.3] | 0.155
son with baseline. At other stages of follow-up, '
the changes were not statistically significant Ele 6.18+1.17 7.68+1.99 0.007
(p>0.05). The results are presented in Tables 3, 4. | LARF, % 27.0+4.57 21.1[19.0;27.5] | 0.047

According to the results of comparative | ASF, % 17.2+5.53 16.2+4.71 0.580
analysis of changes in LA and RA deformation, the CFLA. % 987410 7612273 0.056
groups were comparable at all stages of the study, ’0 . . - - -
except for LA conduction function in the early PDPP, % 28.245.63 27.846.95 0.820

postoperative period compared to baseline: more
pronounced decrease in patients with paroxysmal
form of AF (p=0.039).

Recurrences of atrial tachyarrhythmias were
more frequently recorded among patients with
persistent AF compared with paroxysmal AF:
3 months after RFA in 41 and 7.5% of patients
(p=0.005) and one year later in 25 and 58.8%
(p=0.032) of patients from groups 1 and 2, re-
spectively.

When comparing atrial strain one year after
RFA between patients with and without recurrence
of atrial tachyarrhythmias among both groups

Note: hereinafter EF - ejection fraction; LV - left ventricle;
EDV - end-diastolic volume; ESV - end-systolic volume; AD -
anteroposterior dimension; LV - left atrium; LAV - left atrial volume;
LAVI - left atrial volume index; RA - right atrium; RAV - right atrial
volume; RAVI - right atrial volume index; RVSP - right ventricular
systolic pressure; MMI - myocardial mass index; peak E - early
diastolic filling (passive filling phase); peak A - late diastolic filling
(active filling phase); E/A - ratio of passive phase to active filling
phase); e’ - velocity of the lateral edge of the mitral valve fibrous
annulus (tissue Doppler); E/e’ - ratio of the passive filling phase to
the velocity of the lateral edge of the mitral valve fibrous annulus;
LARF - LA reservoir function; LACF - LA conduction function;
CFLA - contractile function of the LA
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DISCUSSION

During AF paroxysm, atrial deformation is signifi-
cantly altered: contractile function is lost, and reservoir
and conduction function are reduced due to impaired elas-
tic properties and stretchability of myocardial fibers of the
LA. Reliable and accurate assessment of atrial function
is provided by two-dimensional Speckle Tracking Imag-
ing Echo, which is an accurate quantitative ultrasound as-
sessment of deformation based on the analysis of spatial
displacement of speckles - spots in the seroscale image,
expressed as a percentage [11].

In our study, the generally recognized methodology
of estimation of peak longitudinal deformation of the RA
(change in the length of the atrial wall relative to its initial
value) and longitudinal deformation of the LA is applied
accordingly to the phases of the atrial cardiac cycle: con-

a < LAreservoir function
L -©- LA conduction function

150 \‘/—‘ﬂ

100 w

© LA contractile function
Peak longitudinal RA
deformation

Mean (M), %

Before RFA  After 3days After 3 months  After 1 year
b < LAreservoir function

© LA conduction function
LA contractile function

300 /v

- \///

Peak longitudinal RA
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Fig. 3. Changes in strain indices in patients with
paroxysmal (a) and persistent (b) atrial fibrillation,
where LA - left atrium, RA - right atrium.
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traction phase (atrial shortening in systole) - negative peak
of longitudinal deformation after the P plaque, conduction
phase - negative peak after mitral valve opening, and their
absolute sum represents the reservoir phase - positive peak
(atrial elongation in diastole) [10].

Analysis of literature data on changes in atrial de-
formation after restoration of sinus rhythm by different
methods allowed us to conclude that spontaneous, drug or
electrical cardioversion leads to the development of me-
chanical dysfunction of myocardium of both atria (stun or
stanning phenomenon), which can persist from 3-4 weeks
to several months [12, 13].

The damaging effect on the LA myocardium of
both radiofrequency and cryoballoon ablation in the ear-
ly postoperative period was proved in the works of dif-
ferent centers. Mamchur et al. (2018) in several papers
using two-dimensional speckle-tracking Echo describe a
significant effect of catheter ablation on LA mechanics,
especially on reservoir and contractile phases [14]. In the
study by E.S.Sitkova et al. (2023), the fact of PV contrac-
tility violation both during RFA and cryoballoon ablation
was confirmed by intracardiac Echo immediately after
their isolation [15].

We registered suppression of reservoir, conduction,
and contractile function of LA in the early postoperative
period in all patients regardless of the form of AF, which
confirms the damaging effect of RFA. Depression of con-
tractile function may be due to direct destructive effect
on LA myocardium and PV coupling and loss of their
contractility, reservoir function probably suffers due to
disturbance of elastic properties of cardiomyocytes and
operation of ion channels, and the change of conductive
function has secondary character against the background
of general mechanical stunting of atrium.

The timing of LA function recovery was considered
in the work of S.M.Khazhbiyeva et al. (2018), which de-
scribed the enhancement of reservoir, conduction, and
contractile functions of the LA 6 months after RFA for pa-
tients with paroxysmal, persistent, and long-term persistent
forms of AF [16]. The study by A.Lizewska-Springer et al
(2020) examined the change in both atria and demonstrat-

Table 3.
Deformations of the right and left atria
Stages of observation
Before After After 3 After 12 Reliability of differences
RFA 3 days months months
Paroxysmal AF
LARF, % 27.0+4.57 20.743.93 26.6+4.29 26.2+5.69 | p<0.001; p, ,<0.001; p, .<0.001; p, ,<0.001
CFLA, % 17.245.53 11.9[9.06;15.2] 16.744.32 16.8+5.02 | p<0.001; p,,<0.001; p, .<0.001; p, <0.001
SFLP, % 9.87+4.10 7.83+3.40 9.88+4.13 9.46+3.64 | p<0.001; p, ,<0.001; p, ,=0.004; p, =0.003
PDPP, % 28.0+5.66 31.4+6.73 30.9+6.55 33.6+6.27 [ <0.001; p, =0.006; p, ,<0.001; p, =0.018
Persistent AF
LARF, % | 21.1[19.0;27.5] 19.0+4.29 23.844.11 25.1£3.65 | p<0.001; p, , <0.001; p, , <0.001; p, , <0.001
LACF, % 16.2+4.71 14.0+3.85 16.7+4.59 16.5+3.19 | p<0.001; p,, <0.001; p, , <0.001; p, ,=0.001
CFLA, % 7.61£2.73 5.3242.61 7.20[4.80:9.10] | 8.64+2.71 | p<0.001; p, ,=0.001; p, =0.003; p, =0.008
PDPP, % 27.5£6.93 31.3+6.11 29.8+5.82 31.7+6.18 p=0.002; p, ,=0.044; p, ,=0.023

Note: RFA stands for radiofrequency ablation.
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ed a significant improvement in LA and RA contractility
6 months after RFA irrespective of the rhythm during the
baseline examination, which proves the effect of RFA of
AF on both atria [17].

The results obtained in the course of this study al-
low us to conclude that the recovery of LA functions in
all patients occurs in 3 months after catheter ablation with
preservation of the values of the studied parameters com-
parable with the initial ones until the end of one-year fol-
low-up, which can be interpreted as reverse structural and
electrophysiological remodeling of atria with restoration
of ion channels operation, cardiomyocyte contraction and
stretching ability, normalization of intra-atrial pressure.
This fact can be considered significant for determining the
timing and necessity of anticoagulant and antiarrhythmic
therapy after RFA.

In the world literature there are single works devot-
ed to the study of RA function in AF, but no information
about mechanical ability of RA in the early postoperative
period and during dynamic follow-up after catheter

ORIGINAL ARTICLES

In view of the obtained data, the importance of pres-
ervation of persistent sinus rhythm is directly associated
with reverse remodeling and preservation of normal struc-
tural and functional properties of atrial myocardium, which
may determine the long-term efficacy of RFA, as well as
the risks of thromboembolic complications and chronic
heart failure.

CONCLUSION

Radiofrequency ablation has a damaging effect on the
LA myocardium, as manifested by suppression of reservoir,
conduction, and contractile functions in the early postopera-
tive period, while RA mechanics are enhanced. LA deforma-
tion recovers 3 months after RFA and remains comparable
to baseline after one year. Preservation of persistent sinus
rhythm during one-year follow-up is associated with higher
indices of longitudinal RA deformation, reservoir and con-
duction functions of the LA compared to patients with the
presence of recurrent atrial tachyarrhythmias.

ablation was found. This study was the first to ana- o ) ) Table 4.
lyze the dynamics of changes in RA functions during ~ Changes in right and left atrial deformation
one year of follow-up after RFA: in the early postop- > >
erative period, a statistically significant increase in CT| Groupl, A% Group 2, A% P
peak longitudinal deformation of the PP was regis- 1-2 | 6.0[3.75; 8.25] 4.78+2.89 0.194
tered, probably due to compensatory strengthening . 2-3 -5.9+5.23 -4.76+2.24 0.255
of Eyoca“.halt tr;‘e‘l’)haiics OfdthELiAtand./ o i‘ltlrial FARE Y D3] 5530641 -5.9123.25 | 0767
SCPTII against Te baciground ot LA Saniine, Here 14| 0.783+5.00 1124336 | 0.157
was also an increase in RA deformation at the one-
year follow-up compared to the initial level, which 1-2 | 3.3[2.25;5.6] 2.46+1.70 0.039
can be explained by the influence of preservation of . 2-3 -3.76+4.22 -2.71£2.12 0.218
persistent sinlllls rh}{)thrg; aI.ld the ass.octilallted wii)h ‘[hii~ LACE, % 2.4 3.85+6.37 23[-12:-35] | 0.262
image, as well as by the increase in the number o
patients who had a high level of myocardial defor- 1-4] 0.41345.55 -0.106+2.62 0.634
mation. -2 1.8[0.4;3.7] 2.24+2.08 0.821

When comparing patients with and without . 2-3 | -1.55[-0.4; -3.65] -2.18+1.98 0.628
at;i;lﬁachyarrh;l/l’thmia re.currence;s duripg one year SFLA, % 2.4 1.64+3.78 3.1242.60 0.147
of follow-up, the association of persistent sinus
rhythm preservation with higher indices of LA res- 14 0.408+4.63 -0.880+2.88 0.209
ervoir and conduction functions, as well as peak 1-2] -4.3[0.2;-6.95] | -4.4[-2.3;-6.5] [ 0.780
longitudinal deformation of RA, was confirmed, . 2-3 0.474+8.32 1.514£3.76 0.519
re%ardles‘si of Fl;edipitiil formk 02 &F.GSirr.lilsr re- | PDPP. % 2.4 2284923 -0.382+5.7 0.437
sults are described in the work of M. Govindan et

. . . -5.63+ 416+

al (2017), in which they demonstrated an increase 0.63+7.74 4.16+5.08 0.478

in RA deformation after 3 months and after a year
with preservation of sinus rhythm on the back-
ground of antiarrhythmic therapy [18].
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LEFT VENTRICLE MECHANICAL DISPERSION IS ANEW UNIVERSAL MARKER OF MALIGNANT
VENTRICULAR TACHYARRHYTHMIAS IN PATIENTS WITH STRUCTURAL HEART DISEASE
E.V.Guseva, N.B.Shlevkov, G.S.Tarasovskiy, V.N.Shitov, H.F.Salami, V.G.Kiktev, M.A.Saidova
FSBI National Medical Research Center of Cardiology of the Ministry of Health of the Russian Federation,
15a Akademika Chazova str., Moscow, Russia

Aim. To evaluate the possibility to use parameters of global, segmental longitudinal left ventricle (LV) strain and LV
mechanical dispersion (MD) as new possible markers of malignant ventricular tachyarrhythmias (MVT) in patients with
structural heart disease and reduced and intermediate LV ejection fraction (EF).

Methods. The study included 113 patients (105 male, age 66 [59;73] year) with ischemic (n=89) or non-ischemic
(n=24) dilated cardiomyopathy and LVEF<50%, implanted cardioverter-defibrillators, cardiac resynchronization therapy
devices-defibrillators, pacemakers or documented MVT. All patients underwent transthoracic echocardiography with an
assessment of speckle-tracking echocardiography parameters (global and segmental longitudinal LV strain, LV MD).
Comparative univariate and ROC-analyses were performed between patients with and without MVT separately for pa-
tients with LVEF <35% (n=60) and LVEF 36-50% (n=53) LVEF.

Results. The group of patients with LVEF <35% with MVT (n=30) was characterized by lower values of longitudi-
nal strain of the basal segment of the LV septum wall (-5[-6,5;-0,5] vs -6,8[-11;-4.4], p=0,01, respectively) and the middle
segment of the LV inferior wall (-3[-6;2] vs -6[-9;-1,5], p=0,04, respectively). The group of patients with LVEF 36-50%
with MVT (n=33) was distinguished by a large value of LV end-diastolic volume (166,5[146,3;193] vs 156[133,8;165,5],
p=0,04, respectively). The greater values of LV MD were noted in both groups of patients with MVT. The optimal cut-
off value of LV MD was 120 ms (area under the ROC curve 0.817, sensitivity-73,3%, specificity-80%) for patients with
LVEF<35%, and 90 ms (area under the ROC curve 0.761, sensitivity-72.7%, specificity-75%) for patients with LVEF
36-50%.

Conclusion. Speckle-tracking echocardiography parameters may serve as additional markers of increased risk of
MVT in patients with structural heart disease and impaired LVEF. Only LV MD is useful for risk stratification of MVT in
patients with either reduced or intermediate LVEF.

Key words: speckle-tracking echocardiography; mechanical dispersion; longitudinal strain; ventricular tachycar-
dia; ventricular fibrillation; sudden cardiac death
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Paroxysmal ventricular tachycardia (VT) and ven-
tricular fibrillation occurring against the background of
structural myocardial damage are associated with an ex-
tremely high risk of sudden cardiac death (SCD) and
therefore are often referred to as «malignant» ventricu-
lar tachyarrhythmias (MVT) [1]. The current methods of
risk stratification of SCD risk in patients with structural
myocardial damage, based mainly on left ventricular
(LV) ejection fraction (EF) values, do not accurately
predict the probability of MVT [2]. The consequence of
the low sensitivity and specificity of the criteria used is

© Autors 2023

that more than half of the patients with cardioverter-de-
fibrillators implanted for the primary prevention of SCD
do not have a single device activation during the entire
lifetime of the device, while, on the contrary, most cas-
es of MVT and SCD are registered in individuals with
slightly reduced LVEF - from 36% to 50%. All this re-
quires the continued search for more accurate markers
of increased risk of MVT and SCD. Of particular inter-
est in this regard is the study of speckle-tracking echo-
cardiography (ST Echo), which can assess segmental
deformation and heterogeneity of myocardial contrac-
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tion, converting the obtained data into numerical values,
making possible a more accurate and detailed assess-
ment of myocardial contractility.

The aim of the study was to investigate the possibility
of using the parameters of global and segmental longitudi-
nal LV deformation, as well as LV mechanical dispersion
(MD) for predicting MVT in patients with structural heart
pathology and different degrees of LV contractile function
reduction.

METHODS

The study was performed in accordance with the
ethical provisions of the Declaration of Helsinki and the
National Standard of the Russian Federation - «Good
Clinical Practice Good Clinical Practice» based on
the National Medical Research Center of Cardiology
named after Academician E.I. Chazov in 2020-2023
and was approved by the local ethical committee. Pa-
tients who signed a voluntary informed consent and met
the inclusion criteria were included in the study: age
from 18 to 85 years, presence of structural myocardi-
al damage of ischemic (postinfarction cardiosclerosis,
ischemic cardiomyopathy), non-ischemic (dilated car-
diomyopathy or «hypertensive heart» in decompensa-
tion stage) or mixed genesis, decreased LV contractile
function (LVEF values less than 50% on Echo), pres-
ence of an implanted device (implanted cardioverter-

Fig. 1. Calculation of speckle-tracking echocardiography indices
in patients with the presence and absence of malignant ventricular
tachycardia (MV'T): time from the peak of the Q/R plaque to the
peak of each left ventricular (LV) segmental strain, used in the
calculation of LV mechanical dispersion, in a patient with the
presence (a) and absence (b) of MV'T; result of the calculation

of global (GS) and segmental LV strain in a patient with the
presence (c) and absence (d) of MV'T; the bull’s-eye image reflects
the longitudinal deformation of each segment (areas of preserved
deformation are represented by red color, disturbed deformation -

by pink and blue colors).
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defibrillator, cardiac resynchronization therapy device
with defibrillator function, pacemaker), which allowed
to assess the presence or absence of MVT for two or
more years. Patients without implanted devices who had
spontaneous or/and induced sustained MVT during int-
racardiac electrophysiologic study were also included in
the study, provided they met the other inclusion criteria.

LVEF was assessed at inclusion in the study, but
not earlier than 40 days after acute myocardial infarction
and 3 months after revascularization and/or optimal drug
therapy for congestive heart failure (CHF) according to
clinical guidelines [3]. Paroxysms of sustained (lasting
more than 30 seconds unless earlier management was
required) ventricular tachyarrhythmias (monomorphic
VT, polymorphic VT, flutter, or ventricular fibrillation)
that occurred outside of transient/correctable conditions
such as acute myocardial infarction, polymorphic VT,
flutter or ventricular fibrillation) that occurred outside of
transient/correctable conditions such as acute myocardi-
al infarction, electrolyte disturbances, acute ischemia,
thyrotoxicosis, arrhythmogenic effects of antiarrhyth-
mic drugs and others. The criterion for the absence of
MVT in patients without implanted devices was the in-
ability to induce any sustained MVT during the standard
protocol of endocardial ventricular stimulation during
intracardiac electrophysiologic study. Assessment of the
presence or absence of MVT in patients with implant-
ed devices was performed face-to-face with
regular (at least once every 6 months) device
checks, or in absentia using a remote device
monitoring system.

Patients with acute somatic patholo-
gy, including patients with thyroid dysfunc-
tion (hyperthyroidism), electrolyte imbalance
(hypo- or hyperkalemia), decompensation of
chronic diseases, including acute decompensa-
tion of CHF, were not included in the study,
with conditions requiring emergency/urgent
surgical intervention or hemodynamically sig-
nificant stenosis of coronary arteries according
to coronary angiography and other conditions
that limit participation and dynamic follow-up
of patients in the study.

Characteristics of the patients studied

Inclusion criteria were 113 patients
(105 male, 8 female), age 66 [59;73] years,
of whom 89 (79%) patients were diagnosed
with postinfarction cardiosclerosis/ischemic
cardiomyopathy and 24 (21%) patients with
non-ischemic cardiomyopathy, including di-
lated cardiomyopathy in 19 (79%) patients
and decompensated hypertensive heart in 5
(21%) patients.

Echocardiography

All patients underwent standard trans-
thoracic Echo and ST Echo on Vivid E9
ultrasound system (General Electric) with
ECG-synchronization. LVEF was deter-
mined by Simpson method in biplane mode.
The parameters of global longitudinal LV de-
formation, as well as segmental longitudinal
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deformation and myocardial mechanical dispersion in
17 LV segments according to ST Echo were assessed
by analyzing two-dimensional images of 3 apical pro-
jections - two-chamber, four-chamber and three-cham-
ber on a workstation using EchoPac version 6.1 soft-
ware (GE Healthcare, USA). Assessment of longitudinal
strain provided information on the mechanics of con-
traction of the subendocardial longitudinal fibers of each
myocardial segment from base to apex. The best strain
corresponded to the largest negative value, as illustrated
in Fig. 1. With respect to this parameter, the adjectives
«more» and «less» will be used according to absolute
values. Global longitudinal strain was estimated as the
average value of longitudinal strain of all LV myocar-
dial segments. The standard deviation from the peak of
Q/R on ECG to the peak of longitudinal strain in each of
17 LV segments was taken as LV MD.

ORIGINAL ARTICLES

Clinical and instrumental examination

In all patients, the duration of the QRS complex and
QT interval were determined based on 12-channel ECG
with calculation of the corrected QT interval using Bazett’s
formula at a heart rate (HR) of 60 to 80 beats/min or us-
ing Framingham’s formula at other values with HR. The
6-minute walk test was performed in patients to assess the
functional class of CHF according to the New York Heart
Association (NYHA) classification. The concentration of
N-terminal natriuretic hormone propeptide (NT-proBNP)
was determined in serum on an automatic analyzer Cobas
e 411 Roche HITACHI (Japan) with proBNP II kit (Cobas
Roche Diagnostics, Germany).

Statistical analysis

Calculations were performed using Statistica 12.0
(StatSoft) and SPSS 26.0 (Norman Nie, Hadlai Hull &
Dale Bent, IBM) programs. Continuous study features

Table 1.
Comparative characterization of the studied groups of patients depending on LVEF
LVEF <35% LVEF 36-50%.

Patients with | Patients without Patients with | Patients without

MVT 0=30) | MVT@=30) | P | MVT@=33) | MvT@m=30) | P
Age, years 66.0 [61;71] 64 [58;67] 0.35 65 [59;73] 73 [68;85] 0.003
Men, n (%) 30 (100) 28 (93) 0.49 31 (93) 16 (80) 0.18
ICMP, n (%) 25 (84) 20 (66) 0.24 29 (87) 15 (75) 0.27
MI AW LV, n (%) 14 (56) 10 (50) 0.76 14 (48) 6 (40) 0.75
MI IW LV, n (%) 18 (72) 11 (55) 0.34 17 (58) 8(53) 0.76
MI LW LV, n (%) 14 (56) 10 (50) 0.76 13 (44) 8(53) 0.75
LV aneurysm, n (%) 11 (44) 7 (35) 0.76 7 (24) 2 (13) 0.7
DCM, n (%) / 4(13) 9 (30) 0.29 2 (6) 4 (20) 0.18
HypCM, n (%) 1(3) 1(3) 0.98 2 (6) 1(5) 1
NYHA 2[2;3] 2[2;3] 0.4 2[1;3] 2[1;3] 0.3
Paroxysmal AF, n (%) 10 (33) 9(30) 1 15 (45) 6 (30) 0.39
Permanent AF, n (%) 7 (23) 6 (20) 1 309 5(25) 0.13
NT-proBNP, ng/mL 1234[660;2499] | 1279[591;2748] | 0.9 [ 481[201;913] | 947[638;1206] | 0.03
6WT, m 370[280;400] 382[296;407] | 0.53 | 415[382;500] | 382[300;521] | 0.37
QRS duration, ms 144[123;160] 132[119;152] 0.2 | 120[105;135] | 128[113;152] | 0.33
QTec duration, ms 457[438;506] 446[427:476] | 0.54 | 431[403;468] | 440[424;459.5] | 0.52
Type 2 diabetes mellitus 6 (20) 3(10) 0.47 309 6 (30) 0.07
Beta-blockers, n (%) 24 (80) 27 (90) 0.47 25 (76) 18 (90) 0.29
ACEIs or sartans, n (%) 28 (93) 30 (100) 0.49 31 (93) 19 (95) 1
Valsartan/sacubitril, n (%) 27 (90) 29 (97) 0.61 31(93) 19 (95) 1
MRA, n (%) 28 (93.3) 27 (90) 0.67 30 (91) 15 (75) 0.13
"Loop" diuretic, n (%) 20 (67) 20 (67) 1 13 (39) 9 (45) 0.77
SGLT?2 inhibitor, n (%) 22 (73) 24 (80) 0.76 29 (88) 15 (75) 0.27
Sotalol, n (%) - - - 4(12) 1(5) 0.63
Amiodarone, n (%) 16 (53) 12 (40) 0.43 17 (52) 3 (15) 0.01

Notes: hereafter, EF - ejection fraction; LV - left ventricle; MVT - malignant ventricular tachyarrhythmias; ICMP -
ischemic cardiomyopathy; MI - anamnesis of myocardial infarction; AW, IW, LW - anterior, inferior, and lateral walls,
respectively; DCM - dilated cardiomyopathy; HypCM - hypertensive cardiomyopathy; FC - functional class; NYHA -
New York Heart Association; AF - atrial fibrillation; NT-proBNP - N-terminal precursor of brain natriuretic peptide; 6WT -
six-minute walk test; ACEI - angiotensin-converting enzyme inhibitors; MRA - mineralocorticoid receptor antagonists;
SGLT2 - sodium-glucose cotransporter type 2; data are presented as median and quartiles.
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were denoted as medians and interquartile range - me-
dian (25-75 percentiles), discrete features were denot-
ed as fractions, denoted by percentages. The number of
cases in the groups was denoted as «n». Nonparamet-
ric methods were used for one-factor analysis of the
signs: Mann-Whitney U-test for comparison of contin-
uous values and Fisher’s exact two-sided test for com-
parison of discrete values. To compare the diagnostic
value of the indicators that demonstrated statistically
significant differences between the groups (p<0.05),
ROC-analysis (Receiver Operating Characteristic) was
applied by means of constructing characteristic curves
of the dependence of sensitivity and specificity of the
studied features.

RESULTS

Based on the current clinical recommendations
for implantation of cardioverter-defibrillator devices
to prevent SCD in patients with structural heart dis-
ease [2], all patients were divided into 2 observation
groups: patients with LVEF values <35% (n=60) and
patients with LVEF values >35% (n=53). Based on
follow-up results, half of the patients in the group of
patients with LVEF <35% had MVT (n=30), and the
remaining 30 patients did not have a single episode of
LVEF as measured by device parameter checks. In 33
(62%) patients who had structural heart disease with
LVEEF reduction from 36 to 50%, sustained paroxysms
of MVT were recorded, whereas in 20 patients (38%)
MVT was absent. The main clinical characteristics of
the studied groups are presented in Table 1.

Group of patients with LVEF less than or equal

to 35%

In the study group, in 45 (75%) patients, the decrease
in LVEF was the result of a previous myocardial infarc-
tion, dilated cardiomyopathy as a cause was identified in
13 (21.7%) patients, while decompensated hypertensive
heart was identified in 4 patients (3.3%). As can be seen
from Table 1, both subgroups were comparable in terms
of severity of CHF (functional class I-III according to
NYHA), both according to the 6-minute walk test and the
level of NT-proBNP biomarker. Single-factor analysis of

35

QRS complex duration and QTc interval also showed no
statistically significant difference. Widely used Echo pa-
rameters such as LVEF, end-diastolic volume, end-systolic
volume, pulmonary artery pressure, indices of diastolic LV
myocardial dysfunction were comparable in both groups,
as presented in Table 2.

When ST Echo parameters were evaluated, no sta-
tistically significant difference in LV global longitudi-
nal contractility was also obtained (Table 3). However,
single-factor analysis of segmental longitudinal defor-
mation revealed that patients with MVT had statisti-
cally lower values of longitudinal deformation of the
middle segment of the LV inferior wall (-3[-6;2] and
-6[-9;-1.5], respectively, p=0.04), basal segment of LV
anterior septal wall (-3[-6;2] and -6.5[-9.8;-3.3], respec-
tively, p=0.03) and basal segment of posterior septal
wall (-6[-8;-3] and -8[-11;-5.3], respectively, p=0.01).
In addition, the mean value of longitudinal deformation
of the basal section of the LV interventricular septum
(IVS) was analyzed; the highest values of longitudinal
deformation were characteristic of the group of patients
with MVT (-5[-6.5;-0.5] and -6.8[-11;-4.4], respective-
ly, p=0.01). No statistically significant differences were
obtained when analyzing the mean value of longitudinal
deformation of each LV wall.

The value of LV MD showed the highest diag-
nostic value out of all the putative markers of MVT we
studied when comparing patients with and without MVT
(143.1 [116.5;182.6;] and 90.2 [77.6;118.2], respectively,
p<0.001). Based on which, ROC analysis was performed,
which showed that the area under the ROC curve was
0.817, which is presented in Table 4, Figure 2. The opti-
mal cutoff point of LV MD, as a highly probable marker of
MVT in patients with LVEF <35%, based on the obtained
analysis was determined to be more than 120 ms with sen-
sitivity - 73,3% and specificity - 80%.

Thus, LV MD, as a parameter for assessing the
heterogeneity in the time of contraction of different
segments of LV myocardium, appears to be a promis-
ing marker for stratification of the risk of SCD, and the
assessment of segmental longitudinal deformation of the
basal sections of the LV MVT and the middle segment

Table 2.
Data of transthoracic echocardiography in groups of patients depending on LVEF
LVEF <35% LVEF 36-50%.

Patients with Patients without P Patients with Patients without P

MVT (n=30) MVT (n=30) MVT (n=33) MVT (n=20)
LVEF, % 29.5[27;32.8] 27[25;32.3] 0.35 40[38;44] 43[37.8;45.3] 0.58
EDV LV, ml 251.0[210;298.8] | 237.5[192.8;283] | 0.45 | 166.5[146.3;193] | 156[133.8;165.5] | 0.04
ESV LV, ml 191.0[158.3;240] | 172.0[140;205] [ 0.59 100[80;110.8] 84[64.5;102] 0.06
PASP, mm Hg 44.5[30;55] 40[29;48] 0.2 32[25;39.5] 30.5[30;39.5] 0.57
E 70[54.5;80.5] 68[46.5;89.25] 0.8 60[43.5;69] 64.5[45.3;83.3] | 0.38
a 64.5[60;81.3] 53[33;76.5] 0.19 73[56;80.5] 48[39;81] 0.18
E/a 0.9[0.6;1.2] 1[0.6;2.5] 0.34 0.8[0.6;1.1] 1.3[0.6; 2.1] 0.18
E/e' 11.7[8.1;19.4] 13[9;16.3] 0.72 8[6.6;11.3] 716;8.5] 0.93

Notes: hereinafter EDV - end-diastolic volume; ESV - end-systolic volume; SPLA - systolic pressure in the pulmonary

artery, EF - ejection fraction.
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of the LV inferior wall, may be an additional criterion
in the assessment of the risk of SCD in patients with
reduced LVEF. Figure 1 demonstrates patients in the 2
comparison subgroups with significant differences in ST
Echo parameters described above.

Group of patients with LVEF more than 35%

Among all patients, it was found that 44 (83%) pa-
tients had ischemic cardiomyopathy, 9 (17%) patients had
non-ischemic cardiomyopathy, out of which 6 (66.7%)
patients had dilated cardiomyopathy, 3 (33.3%) patients
had decompensated hypertensive heart. In the study group,
patients differed in age and were older in the group of pa-
tients without MVT. A higher level of NT-pro-BNP was
noticed, which could be related to the uneven age distri-
bution (Table 1). All patients had NYHA functional class
[-IIT CHF and were comparable in the 6-minute walk test

Table 3.
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in both subgroups. When evaluating the Echo data, it was
found that patients with MVT had a higher end-diastolic
volume value in contrast to patients without MVT (166.5
[146.3;193] and 156 [133.8;165.5], respectively, p=0.04).
No statistically significant difference in final systolic vol-
ume was found. LVEF value was also equal in both studied
subgroups (Table 2).

When analyzing ST Echo parameters, such as glob-
al longitudinal LV deformation and segmental longitu-
dinal deformation of each of 17 LV segments, no statis-
tically significant differences between the groups were
found (Table 3). However, in the studied patients, as
well as in patients with LVEF <35%, according to the
data of single-factor analysis, it was revealed that LV
MD value was significantly higher in the subgroup of
patients with MVT compared to patients without MVT

Speckle-tracking echocardiography data in groups of patients depending on LVEF

LVEF <35% LVEF 36-50%
Patients with MVT | Patients without Patients with Patients without
(n=30) MVT (n=30) P MVT (n=33) MVT (n=20) P
GLS, % -5.7[-6.9;-3.6] -6.5[-8.3;-4.8] 0.28 -8.5[-10.9;-7.2] -8.5[-10.8;-6.2] | 0.54
MD LV, ms 143.1[116.5;182.6] | 90.2[77.6;118.2] | <0.001 | 101.2[87.1;124.3] | 79.8[70.7;90.3] | 0.002
Segmental longitudinal deformation of basal LV segments
LVEF, % -3[-6;2] -6.5[-9.8;-3.3] 0.03 -8[-12;-5] -7[-10.3;-4.5] 0.62
PSW LA, % -6[-8;-3] -8[-11;-5.3] 0.01 -11[-14;-8] -10[-12;-7.8] 0.29
IVS*, % -5[-6.5;-0.5] -6.8[-11;-4.4] 0.01 -9.5[-10.5;-7] -9[-10.6;-6.4] 0.58
AW LA, % -7[-9;-2] -7[-11.65-4] 0.27 -11[-16;-7] -10[-12;-7.8] 0.48
LW LA, % -9[-12;-6] -8[-9.8;-6] 0.65 -12[-15;-7] -11[-14;-9.8] 0.93
LVEEF, % -7[-10;3] -8[-10.8;2] 0.61 -9[-11;-5] -10.5[-13;-6.75] | 0.36
AW LA, % S7[-11;-5] -7[-9.8;-5] 0.98 -8[-12;-6] -10[-11;-8.5] 0.4
Segmental longitudinal deformation of LA middle segments
LVEEF, % -5[-10;-2] -8[-9;-2] 0.85 -10[-13;-4] -7[-10.5-4] 0.46
PSW LA, % -4[-8;2] -7[-8.8;-4] 0.17 -11[-13;-8] -9[-12.5;-5.8] 0.26
AW LA, % -3[-6;2] -6[-9;-1.5] 0.04 -10[-12;-6] -10[-13;-6.8] 0.69
LW LA, % -5[-10;-3] -8[-10;-3.3] 0.46 -9[-13;-6] -9[-12;-6] 0.99
LVEEF, % -5[-10;-3] -8[-10;-2.3] 0.71 -9[-13;-6] -8[-11.3;-5.8] 0.5
AW LA, % -7[-9:-4] -7[-9:-3] 0.51 -10[-13;-8] -11[-13;-8.5] 0.93
Segmental longitudinal deformation of LA apical segments
IVS, % -5[-11;2] -5.5[-11;1.8] 0.72 -9[-14;-5] -9[-12.5;-6.8] 0.67
AW LA, % -5[-12;5] -4.5[-11.8;2.5] 0.71 -9[-16;-6] -8.5[-14.3;-4.8] 0.7
LVEEF, % -7[-10;2] -6[-8.8;-4] 0.92 -10[-13;-6] -8.5[-12.3;-4] 0.29
AW LA, % -6[-10;3] -4[-8;1.8] 0.61 -9[-13;-5] -8.5[-11;-5.5] 0.67
LA apex, % -3[-10;2] -5[-10;-0.3 0.63 -8[-12;-1] -7.5[-11.3;-3.8] | 0.91
Total regional longitudinal LA deformation
IVS, % -4.3[-6.8;-1.3] -7.1[-8.4;-2.8] 0.08 -9.3[-12.3;-6.3] -8.1[-11;-5.3] 0.38
IW and LW LA, % -4.8[-7.8;-3] -6.4[-8.9;-4.6] 0.12 | -10.3[-12.3;-7.5] | -9.5[-11.7;-8.2] | 0.99
LVEF, % -6.0[-10.5;-0.5] -7.8[-10;-0.4] 0.89 -9[-12.5;-6.5] -10[-11.6;-7.6] 0.88
AW LA, % -7[-8;-3.5] -7.5[-8.5;-3.5] 0.84 -9.5[-12.5;-7] -10[-11.5;-6.9] 0.99
Top**, %, in -1.8[-8.6; 1.6] -4.8[-9.5;-1] 0.6 -10.2[-13.4;-4.2] | -7.3[-11.8;-5.6] | 0.63

Note: hereinafter GLS - global longitudinal strain; MD - mechanical dispersion; ASW and PSW - anterior and posterior
septal walls; IVS - interventricular septum; PW - posterior wall; * - mean of two segments; ** - total of five segments.
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(101.2 [87.1;124.3] and 79.8 [70.7;90.3], respectively,
p=0.002). According to the results of ROC-analysis, the
value of MD LA exceeding 90 ms (area under ROC-
curve 0.761, sensitivity - 72.7%, specificity - 75%) had
diagnostic significance in relation to the development of
MVT, which is presented in Table 4, Fig. 2.

Thus, LV MD is the most diagnostically valuable
sign that can contribute to a more accurate stratification
of the risk of SCD in patients with CHF with both reduced
and intermediate LVEF due to structural heart pathology.

DISCUSSION

One of the main areas of research to improve risk
stratification for SCD is to find a way to determine which
patients with structural heart disease require implantation
of defibrillator devices and which patients will benefit from
optimal drug therapy, including beta-adrenoblockers. The
occurrence of MVT, as the most common cause of SCD,
reflects a complex multifactorial process that can vary over
time. Although LVEF assessment remains an important de-
terminant in the risk stratification of SCD, additional exam-
ination methods that will allow more accurate determina-
tion of both systolic and diastolic LV myocardial function,
if possible, without the use of invasive and expensive exam-
ination methods, should be integrated into clinical practice
to determine the probability of MVT. According to the re-
sults of our work, other components of the risk stratification
model for MVT can be parameters of LV MD and segmen-
tal longitudinal LV deformation obtained by ST Echo. On
the one hand, ST Echo allows to obtain information about
the features of LV systolic dysfunction more effectively and
more accurately than standard assessment of LVEF. And
on the other hand, unlike magnetic resonance imaging, this
technique is more budget-friendly, available in more medi-
cal institutions and can be widely used in patients with mag-
netically sensitive implanted devices.

Global and segmental longitudinal LV

deformation

It is well known that the majority of MVT arises from
areas of structural and electrical heterogeneity of the myo-
cardium within and/or around the scar [4]. This explains

Diagnostic significance of echocardiography and speckle-tracking echocardio-
graphy indices in relation to the presence of MV'T in the examined patients

according to ROC-analysis data
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the large number of studies to assess the risk of MVT by
analyzing the quantitative and qualitative characteristics of
ventricular myocardial scar lesions using cardiac magnet-
ic resonance imaging with contrast [5-6]. A more indirect
assessment of the severity of LV myocardial scarring is
achieved by assessing the total LVEF. In contrast to these
features, the method of assessing global and segmental
longitudinal LV deformation by ST Echo can detect sub-
clinical ventricular dysfunction and scar lesions beyond
volume measurements. Due to quantitative estimation of
amplitude and time of regional deformation, ST Echo tech-
nique allows to characterize more finely the contractility
of subendocardial layers of different LV segments, which
is especially important in the most common myocardial
lesions of ischemic etiology. All of this makes ST Echo
parameters promising markers of SCD risk.

In the study by T.Biering-Soren et al. (2017) [7], the
prognostic significance of longitudinal deformation pa-
rameters of 4 LV walls: anterior, septal, inferior and later-
al. It was found that the value of LV inferior wall longitu-
dinal deformation, namely the value of -7%, predisposes
to the development of MV T in patients with postinfarction
cardiosclerosis and reduced LVEF. In our study, this anal-
ysis was performed for each of the 17 LV segments, as
well as for groups of segments corresponding to differ-
ent LV sectors. The index identified by T.Biering-Soren
et al. corresponding in our work to the set of inferior and
posterior LV wall segments did not reach the criterion of
statistical significance when comparing the groups. This
may have been due in part to different patient sample sizes
and differences in the software used. At the same time,
our study revealed a significant decrease in the index of
longitudinal deformation of the middle segment of the LV
inferior wall in patients with MVT, which partially con-
firms the importance of assessment of this LV segment.

The obtained statistically significant indices of re-
duction of longitudinal deformation of basal segments
of LV septal localization, as possible prognostic criteria
of MVT in patients with reduced LVEF, have not been
previously described in the literature. We assume that the
presence of MVT in these patients may be associated with

Tuble 4. both more extensive scar lesion
of LV myocardium in ischemic
cardiomyopathy and more pro-
nounced myocardial changes on
the background of non-ischemic

| Area under ROC-curve | Sensitivity | Specificity cardiomyopathy. This requires
- - further study of ST Echo pa-
Patients with LVEF <35% rameters in subjects with the
MD LA >120 ms 0.817 (95%/111:0.705-0.928) 73.3% 80% presence and absence of MVT
LS BS PSW LA < (-)8% | 0.693 (95%J111:0.558-0.827) |  72.4% 66.7% depending on the etiology of
LS BS IVS < (-)6% 0.69 (95%111:0.556-0.824) | 62.1% 66.7% | cardiovasculardisease.
1w S - : > " LV mechanical dispersion
LS BSASW LA<(-)4.5% | 0.666 (95%/J111:0.524-0.808) |  65.5% 66.7% The most important re-
LSSSIW LA S(-)S.S% 0.654 (95%)11/10513-0795) 69% 63.3% sult of the present work was the
Patients with LVEF 36-50% identification of LV MD as a
MD LA >90 ms 0.761 (95%]J111:0.626-0.897) | 72.7% 75% universal and the most valuable
LVEF =165 ml 0.669 (95%]111:0.519-0.82) | 63% 75% Echo parameter associated with
= . i . the presence of MVT in patients

Note: CI - confidence interval, LS - longitudinal strain; BS and SS - basal and middle

segments.

with structural myocardial dam-
age and varying degrees of LV
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systolic dysfunction. The use of this marker for risk strat-
ification of MVT in patients with LVEF >35%, in whom
implantation of devices with defibrillator function is in-
dicated only as part of secondary prevention of SCD [2],
may be of value.

Several previous studies have also reported the prog-
nostic significance of LV MD. A large meta-analysis by
N.Kawakami et al. (2020) [8] collected data from 12 large
pro- and retrospective studies, according to which LV MD
may be an independent predictor of MVT in patients with
structural heart disease regardless of LVEF and etiology of
CHEF, which is consistent with the results of our study. Ac-
cording to the study by D.P.Leong et al. (2014) [9], which
studied patients with LVEF 38+10.5% on the background
of postinfarction cardiosclerosis, LV MD was an indepen-
dent predictor of MVT, and the incidence of monomorphic
MVT in patients with LV MD >90 ms was statistically
greater than in patients with LV MD <90 ms, which is con-
sistent with the results of LV MD calculations in our study
in patients in the group with LVEF 36-50%.

An important feature of our work was the identifica-
tion of the optimal cutoff value of LV MD for predicting
MVT in the group of patients with reduced (<35%) LVEF
- more than 120 ms, which is significantly higher than the
values found in most studies, including those included in
the meta-analysis by N.Kawakami et al. (2020) [8]. How-
ever, our study group had more severe manifestations of
CHF than patients in most of the studies performed, which
may explain the higher criteria of LV MD.

Several factors may explain the large values of LV
MD in patients with the presence of MVT. First, more
pronounced heterogeneity of myocardial contraction may
be due to its more widespread and heterogeneous fibrotic
lesion with involvement of multiple LV segments. Sup-
porting this explanation is the observation of more pro-
nounced deformities involving several left ventricular
segments in patients with LV ejection fraction (EF) <35%
and the presence of sustained
MVT. Another reason for high- %,
er values of LV MD may be im- ‘
paired conduction of electrical
impulses to more LV segments
and/or from more LV segments.
In heart failure, there is usually
a heterogeneous increase in the
duration of action potentials of
cardiomyocytes, which results
in dispersion of repolarization
processes in the LV myocar-
dium undergoing tension or
stretching, which may be the ba-

Sensitivity

ROC curves
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which explains the high value of this index in detecting
MVT in our study.

Thus, a rather large body of data indicating the poten-
tial possibility of using LV MD for stratification of patients
with structural heart pathology of various etiologies by risk
of MVT and SCD has been accumulated [8-9]. Although
LV MD cannot currently be considered as the sole factor
influencing the decision on the appropriateness of cardio-
verter-defibrillator implantation for primary prevention of
SCD, it may serve as an important additional marker to
facilitate this important decision.

Limitations of the study

Despite the demonstrated benefits of assessing LV
MD and LV longitudinal strain in the risk stratification
of SCD, ST Echo has limitations that may reduce its po-
tential. To perform ST Echo it is necessary to purchase
additional equipment, and the calculations themselves
should be performed on a separate workstation in the
post-processing mode, which requires additional time
expenditures. Poor quality of cardiac imaging observed
in constitutional features and pulmonary pathology can
lead to unclear definition of LV endocardial borders and,
therefore, to incorrect calculations of ST Echo parame-
ters. However, the most important limitation, in our opin-
ion, is the difference in LV MD values obtained using
software from different manufacturers [11], which may
lead to misinterpretation of the result.

At present, the prognostic role of LV MD in rela-
tively small groups of patients with accumulation diseas-
es (sarcoidosis, hemochromatosis of the heart), in isolated
LV noncompaction, and in congenital and acquired heart
defects is insufficiently investigated. Our study also did
not include patients with rare etiologies of structural myo-
cardial lesions, which may be promising for further stud-
ies in the field of studied parameters. In addition, we did
not include patients with very low LVEF values (<20%),
as they are primarily in need of implantable mechanical

b ROC curves
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Sensitivity
o
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=
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sis for the formation of arrhyth- 00 02 04
mogenic substrates of MVT in
it [10]. In addition, LV MD may
be affected by bundle branch
blockade and other conduction
disturbances outside the scar. In
summary, LV MD seems to be
a comprehensive parameter for
assessing structural and elec-

trical homogeneity of the scar, dispersion.
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Fig. 2. ROC curves for echocardiography parameters and speckle-tracking
echocardiography in relation to the development of malignant ventricular
tachycardia a) in patients with LVEF <35%; b) in patients with LVEF 36-50%,
where 1 segment is the longitudinal strain (LS) of the basal segment of the
anterior-posterior wall of the left ventricle (LV); 2 segment - LS of the basal
segment of the posterior septal wall of the LV; 9 segment - LS of the middle
segment of the LV inferior wall; LV end-diastolic volume; MD - mechanical
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circulatory support devices (LVADs, etc.) rather than ap-
plying schemes for risk stratification of MVT and ICD
implantation.

CONCLUSION

The obtained results indicate the prospectivity of es-
timation of LV mechanical dispersion parameter in the risk
stratification of «malignant» VT in patients with reduced

39

and intermediate LVEF against the background of struc-
tural heart pathology. In addition, in patients with LVEF
<35%, the use of segmental longitudinal deformation indi-
ces of basal segments of the LA MVT and middle segment
of the LA inferior wall can be quite informative. However,
further study of these ST Echo parameters on large samples
of patients is required to introduce them into clinical prac-
tice as possible markers of MVT.
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REMOTE MAGNETIC-GUIDED CATHETER ABLATION VERSUS MANUAL ABLATION IN PATIENTS
WITH REPAIRED CONGENITAL HEART DISEASE AND ATRIAL TACHYARRHYTHMIAS:
PROPENSITY-MATCHED OBSERVATIONAL STUDY OF LONG-TERM RESULTS
A.B.Romanov', A.G.Filippenko', V.V.Shabanov', V.V.Beloborodov', V.A.Boboshko',
S.E.Khrushchev!, P.S.Ruzankin'?

TFSBI «E.Meshalkin National Medical Research Center» of the Ministry of Health of Russian Federation,
Novosibirsk, 15 Rechkunovskaya str.; >FSBI « Sobolev Institute of Mathematics» of the Ministry of science and
higher education of Russian Federation, 4" Academic Koptuga str., Novosibirsk

Aim. To compare the long-term outcomes of the catheter ablation (CA) using remote magnetic-guided navigation
(RMN) and manual radiofrequency CA (MAN) in patients with congenital heart defect (CHD) and incisional atrial tach-
yarrhythmias (AT).

Methods. In this retrospective study cohort, 67 patients were included with CHD and AT. CHD were classified
based on complexity (simple, moderate, and complex) according to ACC/AHA guidelines 2008. Fifty-seven (85%) pa-
tients underwent at least one surgical procedure for CHD correction before CA. The patients were divided into the two
groups regarding CA approach: the MAN group (n=42) and the RMN group (n=25). The primary endpoitnts was long-
term freedom from any AT, including atrial fibrillation. Key secondary endpoints included perioperative and late com-
plications. To compare freedom from any AT between the groups, 1:3 propensity score matching was applied, and 63
patients were matched. The matching was exact on CHD complexity. The weighted matched observations were assessed
with univariate Cox regression with any AT as the outcome.

Results. The median follow-up period was 20 months. In the matched MAN and RMN groups, 92.3% and 83.3%
patients, respectively, had incisional AT (p=0.27), the other patients having additionally AF. The mean fluoroscopy time
was statistically significant lower in the RMN group compared with MAN (p=0.009) with longer procedural duration
in the RMN group (p<0.001). There was no statistically significant difference in perioperative and late complications.
The freedom from any AT 36 months after CA was 78.9% in the matched RMN group and 47.2% in the matched MAN
group. The comparison of freedom from any AT between the groups yielded p=0.040, hazard ration 0.32 [95% confidence
interval 0.11; 0.95].

Conclusion. RMN CA was superior over manual CA with respect to long-term freedom from AT in patients with
CHD with similar safety profile.

Key words: congenital heart disease; remote magnetic-guided navigation; magnetic navigation; radiofrequency
ablation; incisional flutter
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Nowadays congenital heart disease (CHD) remains
the most frequent congenital disorder of embryologic de-
velopment [1]. In the United States the number of CHD has
increased from 1.4 million to 2.2 million in the last decade
and continues to rise [2-4]. Cardiac surgical interventions to
correct CHD lead to scarring due to surgical access to heart

© Autors 2023

chambers and vessels, application of patches, prosthetic
valves, and formation of anastomoses [5, 6]. These factors
create prerequisites for the formation of re-entry circuits with
the development of arrhythmias, which negatively affect the
hemodynamics of patients, cause hospitalizations, progres-
sion of heart failure and increase the risk of mortality [7, §].
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In recent years, catheter ablation (CA) of incisional
atrial tachycardia (AT) has established itself as a promising
treatment strategy for this category of patients. Nevertheless,
the long-term efficacy using the standard, manual approach to
CA remains low [9]. The use of robotic magnetic navigation
(RMN) technologies for CA of incisional ATs after cardiac
surgery has been demonstrated to be safe and effective due
to more accurate positioning of the flexible ablation catheter
in complex anatomy as well as reduced fluoroscopy [10-13].

However, the available data in this patient popula-
tion is limited by the heterogeneity of the patient cohort
and the lack of direct comparison between the traditional
manual ablation approach and RMN. Thus, the aim of this
study was to comparatively evaluate the immediate and
long-term results of RMN and manual approach to CA in
patients with CHD and AT.

METHODS

Between 2017 and 2022 - 88 patients with correct-
ed CHD and arrhythmia refractory to antiarrhythmic

Patients with CHD and
tachyarrhythmias operated on
between 2017-2022 n = 88

\ 21 patients

l excluded: ablation
history n = 4
Patients with CHD and atrial Other arrhythmias
tachyarrhythmias n = 67 n=17

MAN RMN
n=43 n=25
¥ I
| Pseudorandomization 1:3 (RMN-MAN) |
! I
MAN RMN
n=39 n=24

| |

Median follow-up time 20 months
(minimum 5, maximum 28)

Fig. 1. Study design. Hereinafter: CHD - congenital
heart defect; MAN - manual approach to ablation;
RMN - robotic magnetic navigation.

Age -

Sex A [ ]

LA size 4 [ ]

RA size 4 [ J

.+ CHD complexity 14 © @

. CHD complexity 24 ©

® Unmatched

+ CHD complexity 34 © @ ® Matched

0.0 0.1 02 03
Absolute Standardized Differences

Fig. 2. Balance of variables before (unmatched) and
after (matched) matching, where LA and RA, left and
right atria (size according to echocardiography).
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therapy were operated on at the E.N. Meshalkin Nation-
al Medical Research Center. After excluding patients
with a history of ablation, the presence of ventricular
cardiac rhythm disturbances or typical atrial flutter, 67
patients had their primary CA procedure performed for
incisional AT, in some cases in combination with atri-
al fibrillation (AF). CHD was classified based on the
complexity of the malformation (simple, moderate, and
complex) according to the ACC/AHA 2008 recommen-
dations with modern modifications [14, 15].

Patients were divided into two groups according to
the method of CA: manual ablation group (MAN; n=42)
and robotic magnetic navigation group (RMN; n=25). The
primary endpoint is the absence of any AT, including AF.
Secondary endpoints: perioperative complications, intra-
operative findings, clinical events, and repeat CA proce-
dures in the distant period. A propensity score matching
analysis of 1:3 was performed to assess the primary end-
point between groups, resulting in 63 patients matched (24
in the RMN group and 39 in the MAN group). The compar-
ison was accurate for the complexity of CHD. The design
of the study is presented in Fig. 1.

Manual ablation

In patients with CHD complexity categories 2
and 3, preoperative computed tomography (CT) were
performed to detail the anatomy of the heart chambers
and surrounding structures for intraoperative matching
(merge) after 3D anatomical mapping. The manual ra-
diofrequency ablation procedure was performed using
the CARTO 3 3D electroanatomical mapping magnetic
navigation system (Biosense Webster Inc, Diamond Bar,
USA). The following catheters were used for mapping
and navigation: a 10-pole diagnostic catheter (Electro-
physiology catheter, Biosense Webster, Inc., Diamond
Bar, USA) an irrigated ablation catheter (ThermoCool
SmartTouch, Biosense Webster, Inc., Diamond Bar,
USA) and a circular Lasso catheter (Biosense Webster,
Inc., Diamond Bar, USA), which was used in the pres-
ence of AF. If access to the left atrium (LA) was neces-
sary, transseptal puncture followed by 3D reconstruction
of the left atrium was performed. When ablation was
performed, heparin at a dosage of 100 IU/kg was used in
the LA to prevent thrombosis. Pulmonary vein isolation
in the presence of AF was performed using the standard
method described previously [16]. During AT, anatomi-
cal 3D reconstruction of the right atrium (RA) was per-
formed with activation mapping of the region of interest,
identification of the area of critical slowing, pathologic
signals, followed by creation of ablation lines in target
arcas. Next, a standard electrophysiologic study was per-
formed to confirm the efficacy of the procedure.

Ablation with robotic magnetic navigation

Preoperative CT was performed on the same co-
hort of patients as in the MAN approach. The radiofre-
quency ablation procedure using RMN was performed
similarly to the manual technique, but under conditions
of a constant magnetic field of 0.08 or 0.1 Tesla, using a
special ablation flexible catheter (Navistar ThermoCool
RMT (Biosense Webster Inc., Diamond Bar, USA)) and
has been described in detail previously [17-20]. Cathe-
terization for positioning the ablation catheter into the
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heart chambers was performed by standard venous fem-
oral access, and if it was not possible to use it - by ve-
nous jugular or subclavian access, as well as retrograde
arterial femoral access using ultrasound navigation.
Heparinization during ablation in the LA was performed
similarly to the MAN approach. The distinctive features
of using RMN were that after all punctures were per-
formed and catheters were placed in the cardiac cavity,
the main stage of surgical treatment was performed from
the pulley using the Naobi system (Stereotaxis Inc., St.
Louis, USA). The ablation catheter movement is per-
formed using the Cardiodrive system (Stereotaxis Inc.,
St. Louis, USA) and a computer mouse or a special re-
mote control. For transfemoral access, a guided intra-ro-
ducer was used. The 3D cardiac chamber reconstruction
procedure and mapping technique did not differ from the
manual approach. Ablations were applied at a power of
45-50 W, irrigation rate of 17 ml/min, and ablation his-
tory index (power/time) in the range of 250-400. Direct
measurement of the contact force is not available in this
system. Catheter apposition was assessed using fluo-
roscopy data and a contact scale as part of the ablation
history module, a function that allows the assessment of
lesions at a specific site with respect to exposure power
and stable time at the ablation site.
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Supervisory observation

The primary endpoint was not assessed 3 months
(blanking period) after the ablation procedure. At 3 months
after surgery, antiarrhythmic therapy was discontinued,
and anticoagulant therapy was administered according to
the CHA DS -Vasc scale. Subsequent adjustment of drug
therapy or referral for reoperation was at the discretion of
the treating physician. Postoperative data were evaluated
3,6,9, 12, 24, 36, 42, 48 months after surgical treatment
depending on the duration of the postoperative period as of
01.02.2023. In all patients, Holter monitoring data during
the follow-up periods and documented AT recurrence epi-
sodes (if any) were available. Clinical data were collected
on an outpatient basis or by telephone interview.

Statistical analysis

A 1:3 pseudorandomization (propensity score match-
ing) was used to compare the absence of AT between
groups. We used nearest neighbor matching with no return
with a maximum intrapair distance (caliper) of 0.1 for the
probabilities. The comparison was accurate for the com-
plexity of CHD. The probability of treatment (propensi-
ty score) was estimated using logistic regression with the
following explanatory variables: age, sex, LA size, RA
size, and CHD complexity (as a categorical variable with
three complexity categories). Sixty-three patients (24 in

Table 1.
Type of CHD and surgical correction after PSM (matched cohort)

CHD [ Type of surgery | MANn=39 [ RMNn=24
Difficulty category 1

VSD VSD plastics 1 2
Dextracardia, ISD ISD plastics - 1
ISD ISD plastics 12 3
ISD, TI ISD Plastics, TI Plastics 2 2
ISD, left SVC ISD plastics - 3
ISD ISD occluder closure 2 1
Bivalve AC, MN Prosthetics AV, MV, TV plastics 3 -
ISD, ODA ISD plastics, ODA closure 3 1
Difficulty category 2

Fallot's tetrad Radical correction of Fallot's tetrad 3 2
Ebstein's anomaly Prosthetics/plastics TV 4 3
Total APVD Radical correction of total APVD 2 1
Partial APVD Radical correction of partial APVD 3 1
TMA Switching operation - 1
Full form AVC Radical correction of AVC 1 2
Partial form AVC TV prosthetics, MV prosthetics 1 -
Corrected TMA Closure of VSD, TV prosthesis 1 -
Difficulty category 3

SVH VSD, ISD CVA application Fontaine's operation - 1
TMA Mastard surgery 1 -

Notes: Hereafter AVC - atrio-ventricular communication; APVD - anomalous pulmonary vein drainage; AV - aortic
valve; SVC - superior vena cava; CHD - congenital heart disease; VSD - ventricular septal defect; ISD - interatrial
septal defect; SVH - single ventricle of the heart; CVA - cavopulmonary anastomosis; MAN, manual approach to
ablation group; MV - mitral valve; RMN - robotic magnetic navigation group; TMA - transposition of main arteries;
TV - tricuspid valve; TI - tricuspid insufficiency; ODA - open ductus arteriosus; PSM — propensity score matching.
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the RMN group and 39 in the MAN group) were matched.
To check the balance between groups after comparison,
absolute standardized differences were calculated as abso-
lute standardized differences of mean for continuous vari-
ables and as absolute differences of proportions for binary
variables, in addition, variance ratios were calculated for
continuous variables. A variable was considered balanced
between groups if the absolute standardized difference was
<0.1 and, in the case of a continuous variable, the ratio of
variance was <2 and >0.5. If a patient from the RMN group
was matched with 2 patients from the MAN group, each of
these two patients was assigned a weight of 1/2; if a patient
from the RMN group was matched with 3 patients from
the MAN group, each of these three patients was assigned
a weight of 1/3. The remaining matched patients were as-
signed a weight of 1.

Based on visual inspection of the histograms, all
continuous variables were not considered normal. Con-
tinuous variables are presented as: median (interquartile
range). Ablation time, fluoroscopy time, and total oper-
ative treatment duration time were compared between
matched groups using quantile regression. Distant out-
comes were compared for matched data using single-fac-
tor Cox regression. Binary variables for unmatched data
were compared by the chi-square test. Binary matched
variables were compared by one-factor conditional lo-
gistic regression. In addition, a multivariate Cox regres-
sion calculation was performed to examine variables
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associated with the absence of AT recurrence. A value
of p<0.05 was considered statistically significant. Statis-
tical calculations were performed using R (R Core Team
(2018). R: A language and environment for statistical
computing. R Foundation for Statistical Computing, Vi-
enna, Austria. URL https://www.R-project.org/.), as well
as Stata (Stata 12.2, StataCorp LP, USA).

RESULTS

Pseudorandomization and preoperative

characteristics

Pseudorandomization achieved acceptable balance
on all variables except age. The balance of variables is
presented in Figure 2. For the matched patients, the medi-
an age was 43.5 (34.5; 53.5) years in 25 (46.3%) patients
CHD was classified as moderate to high complexity (Ta-
ble 1). Preoperative characteristics (unmatched) and after
(matched) matching are presented in Table 2.

Intraoperative data

In 4 (16.6%) patients in the RMN group, due to the
impossibility of standard femoral access, the ablation
catheter was positioned in the right atrium by catheter-
ization of the jugular (n=1), subclavian (n=1) veins and
retrogradely through the femoral artery (n=1), as well as
in the LA retrogradely through the femoral artery (n=1).
In the MAN group, ablation catheter positioning into the
right or left atrium (in AF) was performed via standard
femoral venous access.

Table 2.

Preoperative characteristics of patients before (unmatched cohort) and after (matched cohort) PSM performed

Unmatched cohort Matched cohort
Group MAN (n=42) | RMN (n=25) ASD MAN (n=39) [ RMN (n=24) ASD
Age, years 47 (35;59.8) | 43 (32;50) 0.373 45.5 (35;56) | 43 (32.8;50.8) 0.132
15 (38.5%) 13 (54.2%)
0, (1) 0
Men, n (%) 16 (38.1%) 14 (56%) 0.179 (112 46.5%)] | [13 (54.2%)] 0.076
LA size, cm 53(5.1;5.7) | 5.4 (4.8;5.8) 0.121 53(5.1;5.8) [ 5.4 (4.9;5.8) 0.027
RA size, cm 5(4.8;5.6) |5.1(4.6;5.5) 0.074 52(4.8;57)|52(4.7,5.5) 0.033
. 23 (59%) [13 | 13 (54.2%)
0, 0, 0
CHD complexity 1,n (%) | 23 (54.8%) 13 (52%) 0.028 (54.2%)] [13 (54.2%)] 0
. 15 (38.5%) 10 (41.7%)
0, 0, 0
CHD complexity 2,n (%) | 15 (35.7%) 10 (40%) 0.043 [10 (41.7%)] | [10 (41.7%)] 0
. 1 (2.6%) 1 (4.2%)
0, 0 0,
CHD complexity 3, n (%) 4 (9.5%) 2 (8%) 0.015 [1(42%)] [1(42%)] 0

Notes: hereinafter LA - left atrium; RA - right atrium; ASD - absolute standardized differences. Data are presented as
median and quartiles, for matched binary variables as unweighted number (%) [weighted number (%)].

Table 3.
Ablation time, fluoroscopy, and total operative procedure time
Matched data
Difference RMN vs
MAN RMN MAN [95% CI] P-value
Ablation time, min. 16 (12;21) 14 (12; 23) -1[-6.3; 4.3] 0.71
Fluoroscopy time, min. 12 (10; 15) 6 (4;12) -5[-8.9; -1.1] 0.014
Procedure time, min. 133 (114; 155) 170 (140; 216) 30 [-4.4; 64.4] 0.092

Note: hereinafter CI - confidence interval. Differences and p-values were calculated as quantile regression results.
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In the matched MAN and RMN groups, 36 (92.3%)
and 20 (83.3%) patients, respectively, were found to have
incisional AT in the right atrium (p=0.27 between groups);
the remaining patients had incisional PT in combination
with AF.

Re-entry circulation and areas of slow conduction
were between scar margins and/or involving anatomical
structures. In the MAN group, re-entry circulation only
around scar margins was detected in 18 (46.2%) patients
compared to 10 (41.7%) in the RMN group, and around
scar margins and anatomical structures in 21 (53.8%) and
14 (58.3%) patients in the MAN and RMN groups, respec-
tively (p=0.72). In addition, areas of slow conduction were
located between scar margins in 11 (28.2%) and 9 (37.5)
patients in the MAN and RMN groups, respectively, while
areas of slow conduction between scar margins and anatom-
ic structures were identified in 28 (71.8%) patients in the
MAN group and 15 (62.5%) in the RMN group (p=0.44).

Ablation time, fluoroscopy time, and total opera-
tive treatment duration are summarized in Table 3. For
the matched data, fluoroscopy time in the RMN group
was significantly shorter than in the MAN group: (6 (4;
12) vs. 12 (10; 15) minutes, respectively, p=0.014).

For matched data, there was 1 (weighted 4.2%) case
of inguinal hematoma (resolved before hospital discharge)
in the MAN group, with no complications in the RMN
group (p>0.99). There were no other major complications
in the groups.

Primary endpoint and distant follow-up period

Median follow-up time was 20 months (minimum 5,
maximum 48 months). Comparison of the matched MAN
and RMN groups during the follow-up period showed a
significantly greater absence of any AT in the RMN group
(79.5%) compared with 49.4% in the MAN group (p =
0.042, OR =0.33 [95% CI: 0.11; 0.96]; Figure 3).

Table 4 shows the results of multivariate Cox regres-
sion for unmatched data with the outcome of no AT. There
was a significantly greater absence of AT in the RMN
group (p = 0.034, hazard ratio 0.30 [95% confidence in-
terval: 0.10; 0.91]), broadly replicating the results of the
post-pseudorandomization analysis. Other explanatory
variables in this multivariate model were not found to be
significantly associated with the outcome.

Among all patients, no serious adverse events includ-
ing death, stroke, myocardial infarction serious bleeding
during the follow-up period were observed in either group.

During the follow-up peri-
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DISCUSSION

The study of comparative evaluation of the im-
mediate and long-term results of CA of incisional AT
in patients after CHD correction in matched cohorts of
the RMN and MAN approaches demonstrated: 1) the
percentage of AT absence in the long-term follow-up
period is statistically significantly higher in the RMN
group compared to the MAN approach and is 79.5% and
49.4%, respectively (in addition, performing RMN re-
duces the risk of PT occurrence (risk ratio 0.33 [95%
confidence interval 0.11; 0.96]. p=0.042)); 2) the use of
RMN was associated with a significantly lower use of
fluoroscopy time compared to the MAN approach with
comparable ablation time and ablation procedure dura-
tion; 3) the number of repeat CA procedures during the
follow-up period was lower in the RMN group compared
to the MAN group (in addition, performing the MAN
approach for CA was a predictor of AT recurrence).

Over the past two decades, the use of RMN for the
interventional treatment of patients with various types
of arrhythmias has demonstrated its high efficacy and
safety, especially in patients with complex cardiac and
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Fig. 3. Absence of atrial tachyarrhythmias during the
follow-up period for matched data. Note: HR, hazard
ratio; RMN, robotic magnetic navigation; MAN, manual
approach to ablation. The graph shows the weighted
numbers of patients at risk.
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vascular anatomy, incisional tachycardias, and ventricu-
lar arrhythmias [13, 21-24].

Patients with incisional tachycardia after cardiac sur-
gery constitute the most challenging cohort to perform CA.
The mechanism of development of incisional ATs is related
to surgical access to the heart chambers (scar tissue forma-
tion), because of which a substrate for the occurrence of
macro re-entry circulation is created [25-26]. This mecha-
nism represents re-entry activation around a large obstruc-
tion, which may refer to the anatomical structure of the
heart chambers or have areas of slow conduction due to
the presence of scar tissue [13, 27]. All of this, combined
with the complex anatomy, presents challenges to achiev-
ing high CA efficacy.

In our work, we hypothesized that the use of RMN
leads to a greater likelihood of preserving sinus rhythm
compared with the MAN approach due to the flexibility of
the ablation catheter and the precise target areas for abla-
tion. The results of the work confirmed this hypothesis. In
addition, the results obtained in our work are comparable
to previously published data.

Data from A.Ueda et al. (2013) [23] in 84 patients
with CHD and various ATs showed the remote efficacy of
the RMN approach from 75.8% to 82.4% depending on
the complexity of vascular access to the heart chambers.
The median fluoroscopy time was 4.2 minutes. In turn,
X.Y.Liu et al. (2018) [13] et al. demonstrated a similar
long-term efficacy of 83% for ablation of incisional ATs
in CHD patients using the RMN approach, with no major
complications.

In a recently published systematic review, the use
of RMN in patients with CHD for ablation of AT with
a predominant macro re-entry mechanism was shown to
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result in an efficacy rate of 84.5% at a follow-up period of
more than 2 years [28].

A distinctive feature of our study was the direct
comparison of the RMN and MAN approach in a selec-
tive cohort of patients with CHD and incisional AT, which
has not been previously published in the available litera-
ture. The manual approach using a catheter with contact
force control has performed well in the treatment of tach-
yarrhythmias in patients with normal cardiac anatomy
[29], but demonstrated less efficacy in this study, which
may be due to anatomical features in CHD where accept-
able catheter pressure and positioning is difficult. On the
contrary, the surgeon was able to perform the necessary
maneuvers with the catheter in the robotic system and
achieve stable contact.

Limitations of the study

The study was a single-center, retrospective study.
Despite pseudorandomization and careful data collection,
the small patient sample and follow-up period do not al-
low us to fully extrapolate the results to a prospective
cohort of patients with CHD and incisional AT. Prospec-
tive, randomized studies are needed to confirm the role of
RMN as the method of choice for performing CA in this
category of patients.

CONCLUSION

Catheter ablation using robotic magnetic navigation
is superior to the manual ablation approach in terms of ef-
ficacy in preserving sinus rhythm in the distant period in
patients with CHD with a comparable safety profile. Pro-
spective, randomized studies are needed to confirm the role
of RMN as the method of choice for catheter ablation in
this category of patients.
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ARRHYTHMIC VARIANT OF POST-COVID MYOCARDITIS: SPECTRUM OF RHYTHM
AND CONDUCTION DISORDERS, TREATMENT APPROACHES
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Aim. To study the spectrum of rhythm and conduction disorders in patients with arrhythmic variant of postcovid
myocarditis and determine the treatment approaches.

Methods. The study included 23 patients with post-COVID-19 no abcrpakry pasnoe Harnucanue. Post-COVID
arrhythmias who had at least two of the three Lake-Louise criteria for myocarditis on magnetic resonance imaging of the
heart and/or elevated anticardiac antibody (ACA) titers. The period of occurrence of post-COVID arrhythmias was 4.0
[2.0; 8.0] months, from 2 to 34 months. Echocardiography, Holter monitoring, and ACA study were performed. Cardiac
magnetic resonance imaging was performed in 70% of patients (n=16). Coronary artery disease was excluded in 9 patients
with risk factors.

Results. In all patients’ arrhythmias were associated with COVID-19. Rhythm and conduction disturbances oc-
curred within 2 to 34 months after infection. Echocardiography revealed no left ventricle systolic dysfunction. In all
patients, an increase in ACA by 3 or more times was noted, in 65.2% (n=15) a specific antinuclear factor (ANF) was
detected, reflecting the high immunological activity of myocarditis. Ventricular arrhythmias in most cases were repre-
sented by frequent ventricular extrasystole. Among supraventricular arrhythmias, frequent extrasystoles, non-sustained
tachycardia, paroxysmal form of atrial fibrillation were detected. In one case, a transient atrioventricular block II-III de-
gree developed. Treatment approaches included antiarrhythmic and immunosuppressive therapy. All patients underwent
Holter monitoring, which showed regression of arrhythmias. Patients with high immunological activity of myocarditis
underwent immunosuppressive therapy with methylprednisolone 8-16 mg/day (n=13), with moderate - mild immuno-
suppressive therapy with hydroxychloroquine 200 mg/day (n=10). When controlling the ACA titers, their decrease was
noted. The decrease in the specific ANF titer was close to statistically significant (p=0.057). Interventional treatment of
arrhythmias was performed in three patients.

Conclusions. Arrhythmias that first developed after COVID-19 require the exclusion of subacute/chronic myocar-
ditis that develops 2-8 months after COVID-19. The spectrum of arrhythmias in patients with post-COVID myocarditis
is mostly represented by frequent symptomatic extrasystoles. Basic therapy of the arrhythmic variant of post-COVID
myocarditis with methylprednisolone and/or hydroxychloroquine makes it possible to increase the effectiveness of anti-
arrhythmic drugs with the opportunity of their complete withdrawal in some patients.

Key words: postcovid myocarditis; COVID-19; arrhythmias; immunosuppressive therapy; antiarrhythmic therapy;
anticardiac antibodies
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Pandemia of a new coronavirus infection COVID-19  more than 6.9 million deaths have been confirmed for the
(COronaVlrus Disease 2019) caused by SARS-CoV-2 (Se-  disease, making it one of the deadliest in history [1]. One
vere acute respiratory syndrome-related coronavirus 2)  of the distinctive features of the disease is the diversity of
has been declared in March 2020. As of May 2023, more  manifestations from asymptomatic and sterile forms to
than 765 million cases have been reported worldwide and  a developed clinical picture up to multiorgan failure and
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death [2]. A pressing issue in the pandemic of novel coro-
navirus infection is its potential impact on cardiovascular
morbidity and mortality.

Myocardial damage is an important pathogenetic fea-
ture of COVID-19, it is relatively common, accounting for
7-23% of cases, and is associated with a higher mortality
rate [3]. The presumed mechanisms of myocardial injury
are direct virus exposure to cardiomyocytes, systemic in-
flammation, myocardial interstitial fibrosis, interferon-me-
diated immune response, increased cytokine response of
Th-1 and Th-2 cells [4]. Scenarios of myocardial injury
include the development of myocarditis (both viral and
virus-negative lymphocytic), mild inflammation in the
presence of virus in the myocardium that does not reach
the criteria of myocarditis, lesions within generalized en-
dotheliitis, or cardiomyocyte damage due to exposure to
cytokines and autoantibodies [5].

In the three years of experience of introducing
COVID-19 to physicians, many cases of acute and fulmi-
nant forms of cardiac injury associated with infection have
been described in the literature. The
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However, data on the arrhythmic variant of COVID-19-as-
sociated myocarditis are scarce.

The aim of the present study is to investigate the
spectrum of cardiac rhythm and conduction disorders in
patients with arrhythmic variant of postcovid myocarditis
and to determine the tactics of their treatment.

METHODS

A single-center cohort prospective study included 23
patients (15 women and 8 men), mean age 46.4£16.9 (18
to 80 years). The study was conducted based on the cardi-
ology department of the [.M. Sechenov First Moscow State
Medical University.

Inclusion criteria

Laboratory and/or instrumentally confirmed survivor
of COVID-19, presence of verified cardiac rhythm and/or
conduction abnormalities first occurring after infection, at
least two of the three Lake-Louise criteria for myocarditis
on cardiac MRI with contrast, and/or significant elevation
of anti-cardiac antibody titers (AcAB).

view of W.Haussner et al (2021) [6] on . , L. . . . . Tabie 1.
the causes of heart failure during acute Patients’ characteristics with arrhythmic variant of myocarditis
COVID-19 infectiog i.s interesting: they Number of patients 23
cite viral myocarditis and takotsubo
syndrome as the main causes of acute Gender (male/female) 8/15
heart failure (52% vs 48%). However, | Age, years 46.4+16.9
data on subacute (lasting 1 month to six | COVID-19 survivor, mild form, n (%) 15 (65.2)
months) .and chronic myocar.dms 880 | COVID-19 survivor, moderately severe form, n (%) 8(34.8)
ciated with COVID-19 remain scarce. - - -

The gold standard for the diagno- History of CVD before COVID-19 (hypertension), n (%) 10 (43.5)
sis of myocarditis remains endomyo_ Time to symptom onset after COVID-19, months 4.0 [20,80]
cardial biopsy (EMB), which is infre- [ Time to contact the clinic after COVID-19, months 6.0 [3;16]
qusntl.ykusefd due t? sc?/eral I;rlrllitations Leukocytes, *10° 6.1<1.5
and risk of complications. The more -
relevant is our study, in which myo- Hemog?obm, g/l. 140.4514.6
carditis was verified morphologically | C-reactive protein, mg/L 1.0 [0.6;2.4]
in 18 patients with severe heart failure, [ ESR, mm/h 8.0 [5.0;12.0]
apil in 72% of themdSARS-CoV—E pe;— Detection of specific ANF, n (%) 15 (65.2)
SOy L HOCHEIII Was PIoved Increase of AcAB by 3 and more times, n (%) 23 (100)
including long-term persistence up to
one and a half years [7]. However, not Left ventricular LV thickness, mm 8.8+1.3
all forms of post myocarditis are so | Interventricular septal thickness, mm 8 [8;10]
severe. A separate problem is cardiac || oft ventricular EDD. cm 4.7+0.4
hyth ti liti ’
rhythm and (;onduc o abnorme.l S [ Left ventricular EDV, ml 86.3+23.4
occurring during or after acute infec- '
tion, the presence of which cannot be Left ventricular ESV, ml 34.3+12.9
explained by prior cardiac or extracardi- | Left ventricular ejection fraction, % 58.4+5.1
ac pathology. The literature describes a | [ oft atrium size. cm 3.540.6
case of unstable ventricular tachycardia . -

. . : A3+12.
(VT) in a 17-year-old patient with lab- Léft atrla.l volume, ml 4534127
oratory (troponin elevation) and cardi- | Right atrial volume, ml 40.1£11.6
ac magnetic resonance imaging (MRI) | Right ventricular size, cm 2.4+0.5
verified myocarditis associated with | pASp mm Hg 252 44.5
COVID-19 mRNA vaccination in the - .

L . Mitral regurgitation, degree 01[0;1]

absence of convincing evidence of pre-

vious infection. Transthoracic echocar-
diography revealed no structural heart
pathology, which allows us to consider
the condition as an arrhythmic variant

of vaccine-associated myocarditis [8]. diseases.

Note: AH - arterial hypertension, ANF - antinuclear factor, AcAB - anticardiac
antibodies, PW - posterior wall, EDV - end-diastolic volume, EDD - end-
diastolic dimension, ESV - end-systolic volume, PASP - pulmonary artery
systolic pressure, ESR - erythrocyte sedimentation rate, CVD - cardiovascular
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Exclusion criteria

Diagnosis of myocarditis verified prior to COVID-19
by cardiac MRI and/or EMB, prior immunosuppressive
therapy (IST), ischemic heart disease with hemodynami-
cally significant stenoses, history of myocardial infarction,
marked left ventricular wall hypertrophy (wall thickness
greater than 14 mm), valvular heart defects, systemic con-
nective tissue diseases.

In all patients, COVID-19 was confirmed by labora-
tory methods (during infection or retrospectively): in 39%
of patients (n=9) by detection of SARS-CoV-2 RNA in
nasopharyngeal swab material by polymerase chain reac-
tion) during the disease, in 1 patient by increase in specific
immunoglobulins of class M to SARS-CoV-2 during the
disease, subsequent appearance and persistence of specific
IgG (seroconversion) in all patients. Multispiral comput-
ed tomography (CT) of the chest organs was performed in
34.7% of patients (n=8), and signs of bilateral polisegmen-
tal pneumonia were detected in all of them: in 6 patients
the lesion volume was up to 25% of the lung parenchyma,
which corresponds to CT-1 severity, in 1 patient - 25-50% -
CT-2, in 1 patient - more than 50% - CT-3. Hospitalization
was required in 3 patients. None of the patients had any in-
dication of severe COVID-19, development of respiratory
failure, or need for respiratory support.

Seven patients (30.4%) were immunized with the
two-component vaccine Gam-COVID-Vac: 4 persons be-
fore COVID-19, 3 persons after the infection. One patient
underwent vaccination with single-component CoviVac
vaccine after undergoing COVID-19.

All patients underwent standard instrumental ex-
amination: registration of surface ECG on admission and
in dynamics, transthoracic Echo, daily ECG monitoring.
Cardiac MRI with intravenous gadolinium contrast was

Fig. 1. Magnetic resonance imaging data in patients with
arrhythmic variant of postcardiac myocarditis: a - signs of
increased trabecularity of the left ventricular (LV) myocardium,
subepicardial accumulation of gadolinium along the posterolateral
segment of the LV; b - local intramyocardial accumulation of
gadolinium along the anterolateral segment; ¢ - myocardial edema
along the posterior wall of the LV; d - T2 map, myocardial edema

along the posterior wall of the LV.
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performed in 70% of patients (n=16). Significant coronary
atherosclerosis was excluded in 6 patients with CHD risk
factors by coronarography/CT coronary angiography, and
ischemia was excluded in another three patients by exer-
cise testing.

Additionally, all patients underwent blood testing
for AcAB: antibodies to antigens of cardiomyocyte nuclei
(specific antinuclear factor - ANF), endothelium, cardio-
myocytes, smooth muscle, and fibers of the cardiac con-
duction system. On admission to the department, each pa-
tient had a nasopharyngeal swab tested for SARS-CoV-2
RNA by PCR to exclude current COVID-19.

Statistical analysis

It was conducted using IBM SPSS Statistics 23 pro-
gram. Quantitative traits in case of normal distribution
are presented as M+d (mean + one standard deviation),
as median with indication of Ist and 3rd quartiles in case
of non-normal distribution. Normality of distribution was
checked using the Kolmogorov-Smirnov test, reliability
of differences was checked using Student, Mann-Whit-
ney, and Wilcoxon criteria. For comparison of frequencies
(nominal data) in the compared groups we used construc-
tion of conjugation tables with determination of Fisher’s
exact criterion. Differences were considered statistically
significant at p less than 0.05.

All patients signed informed voluntary consent for
the study, approved by the Local Ethical Committee of
Sechenov University (protocol No. 22-21 0of 09.12.2021)

RESULTS

Patient characteristics and basic laboratory and in-
strumental parameters are presented in Table 1. The struc-
ture of cardiovascular pathology before COVID-19 was
represented by controlled arterial hypertension (AH) in 10
patients (43.5%). AH did not lead to the de-
velopment of significant (more than 14 mm)
left ventricular hypertrophy. Two patients had
type 2 diabetes mellitus with normal glycemic
levels achieved by taking oral sugar-lowering
medications. One patient was noted to have
grade 2 obesity. Body mass index was 25.2 +
4.3 (18.4 to 37.2 kg/m?). Two patients had a
history of cancer (childhood acute lymphoblas-
tic leukemia and prostate cancer with radical
prostatectomy) without evidence of recurrence.

Manifestations of postcovid myocarditis

There was no history of rhythm and con-
duction abnormalities before COVID-19. Prior
to COVID-19 infection, there were no com-
plaints suspicious for arrhythmias. In patients
observed for AH, no rhythm and conduction
abnormalities were recorded on dynamic ECGs
performed before the infection. A patient who
underwent radical prostatectomy for cancer in
2018 had no ECG changes in the perioperative
period. The time to arrhythmia occurrence after
COVID-19 was 4.0 [2.0; 8.0] months, ranging
from 2 to 34 months. The time to referral was
6.0 [3;16] (2 to 36 months).

Surface ECG recording, apart from
rhythm and conduction abnormalities, showed
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no changes in most patients. In one case, insufficient in-
crease in the amplitude of the R waveform in thoracic leads
V-V, was noteworthy. The phenomenon of early ventricu-
lar repolarization was registered in one patient.

Echo did not reveal chamber dilatation, valve pa-
thology, marked systolic dysfunction, pulmonary hyper-
tension, and effusion into the pericardial cavity (Table 1).
Cardiac MRI in all examined patients revealed diffuse or
local intramyocardial/subepicardial delayed accumulation
of gadolinium in myocardium, increased myocardial relax-
ation time in T2 mode, signs of hyperemia, in one patient
- dilatation of both atria, in one case - slight increase in
indexed left ventricular volume without signs of contractil-
ity reduction, in another case - signs of myocardial edema
(Fig. 1). Two patients showed signs of increased trabecu-
larity of the left ventricular myocardium not reaching the
criteria of noncompact myocardium. In all patients the in-
crease of AcAB in 3 and more times was noted, in 65,2%
(n=15) specific ANF in different titers was detected, which
is absent in norm and reflects high immunologic activity of
myocarditis (Fig. 2).

Structure of arrhythmias

Rhythm disturbances were represented by both iso-
lated cardiac rhythm disturbances and their combination
(Figs. 2, 3). The prevalence of ventricular or supraventric-
ular cardiac rhythm disturbances determined the division
of patients into two groups. The first group included 11 pa-
tients with predominantly supraventricular cardiac rhythm
disturbances, and the second group included 11 patients
with ventricular rhythm disturbances (Table 1). One patient
with transient atrioventricular (AV) block of grade II and
II1 is not included in either group and is discussed below.

The patients in both groups were comparable in age
and gender. Comparative analysis of the main Echo param-
eters, AcAB titers and severity of COVID-19 did not reveal
statistically significant differences between the groups (Ta-
ble 2). No reliable and significant correlations were found
between the increase in titers of individual AcAB classes
and types of rhythm and conduction disorders.

Ventricular rhythm disturbances in most cases
were represented by frequent ventricular extrasystole
(VES, from 4 to 41 thousand per day). In all patients,
extrasystole was symptomatic and was the primary rea-
son for seeking medical attention after COVID-19. In
one case, the development of malignant arrhythmias
drew attention - more than 1000 episodes of unstable
VT combined with 18 thousand monomorphic VEs in
a 55-year-old patient. From anamnesis it is known that
earlier he did not present active complaints from the
cardiovascular system, noted rare increases in blood
pressure, did not receive antihypertensive therapy, was
engaged in middle-distance running. 6 weeks after suf-
fering from moderate COVID-19 (pneumonia with up to
50% of lung parenchyma, CT-2), he noticed decreased
exercise tolerance and heart palpitations. On ECG and
during the daily ECG monitoring, the first time VES, un-
stable VT was registered. At the same time, no structural
pathology of the heart was detected by Echo, coronary
heart disease was excluded (negative result of the stress
test, absence of significant coronary atherosclerosis at
CT-coronary angiography). Therapy with amiodarone,
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IST with methylprednisolone 16 mg daily with gradual
dose reduction, and hydroxychloroquine was performed.
At control daily ECG monitoring the number of VESs
decreased to 700, no VT was registered.

Among supraventricular arrhythmias, frequent
symptomatic extrasystole, unstable supraventricular tachy-
cardia, and paroxysmal atrial fibrillation (AF) were iden-
tified. The latter was reported in 6 patients and developed
between a few weeks and 7 months after COVID-19. At
the same time, one patient was admitted to the hospital due
to the first registered paroxysm of AF, clinically manifested
as chest discomfort. After successful drug-induced cardio-
version, the patient underwent chest computed tomogra-
phy, which revealed multisegmental bilateral bilateral viral
SARS-CoV-2-associated pneumonia involving 15% of the
lung parenchyma. At the time of inclusion in the study,
none of the patients had effective antiarrhythmic therapy
(AAT), and paroxysms of AF persisted, including continu-
ously recurrent AF in one of the patients. One patient was
hospitalized in the ward with persistent AF.

A remarkable case was the development of persistent
cardiac conduction disorder - transient AV block of II
degree with 2:1 conduction, AV block of III degree in a
40-year-old patient. In October 2020, she suffered a new
coronavirus infection. December 2021 - unidentified acute
respiratory viral infection. In the same month, immuni-
zation with CoviVac vaccine was performed. On the 4th
day after vaccine administration, she noted weakness, AV
blockade 2:1 with pauses less than 2 s was registered for
the first time.

Cardiac MRI showed subepicardial delayed accumu-
lation of contrast agent, increased trabecularity of the left
ventricular apex, and ANF was detected in a titer of 1:160.
On examination in May 2022, transient AV blockade was
considered as part of myocarditis with signs of autonom-
ic dysfunction. Baseline IST with methylprednisolone 16

1:320

2
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Fig. 2. Titers of anticardiac antibodies in patients with
arrhythmic variant of postcardiac myocarditis, where
ANEF - specific antinuclear factor; AtACCS - antibodies
to angiogenes of fibers of the cardiac conducting system;
AtSMA - antibodies to smooth muscle antigens; AtCA -
antibodies to cardiomyocyte antigens; AtEa - antibodies
to endothelial antigens. The orange line indicates

the norm for SAF, the blue line for the other types of
anticardiac antibodies.
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mg daily in combination with bellataminal was started. AV
blockade completely regressed, but after a repeated acute
respiratory viral infection it started to be registered again
with increasing frequency, IST intensification had no per-
sistent effect, in 1-year persistent AV blockade of I degree
with episodes of AV blockade of III degree developed,
which required pacemaker implantation.

Approaches to therapy

Therapy included administration of AAT and IST.
The majority of patients (69.5%, n=16) received AAT with
IC class drugs - propafenone, etacizine, lappaconitine hyd-
robromide (including in combination with sotalol in 3 pa-
tients). Three patients received amiodarone due to ineffec-
tiveness of AAT with drugs of other classes. Beta-blocker
therapy was performed in 2 patients with frequent supra-
ventricular extrasystole.

All patients in the process of AAT selection under-
went control daily ECG monitoring, which showed re-
gression of cardiac rhythm disturbances. Twelve patients
(52.2%) with frequent supraventricular extrasystole and
VES showed a 75% or more reduction in ectopy frequen-
cy. In two patients, a 50% reduction in ectopy frequen-
cy. Three patients with baseline enrollments of 36,000,
22,000, and 16,000. VES per day achieved complete sup-
pression of ectopy. Three patients with paroxysmal form of
AF managed to achieve persistent sinus rhythm retention
against the background of AAT class 1C and amiodarone
administration. No proarrhythmic effect of the drugs has
been registered.

In addition, patients with high immunologic activ-
ity of myocarditis underwent IST with methylpredniso-
lone 8-16 mg/day (n=13), with moderate - mild IST with
hydroxychloroquine 200 mg/day (n=10). The criteria for
withdrawal of immunosuppressive therapy were suppres-
sion of both immunologic activity of myocarditis and re-
gression of cardiac rhythm disturbances at control daily
ECG monitoring. The timing of therapy ranged from 4 to
24 months. The prerequisites for prolongation of IST were,
first, preservation of high immunologic activity of myocar-
ditis according to AcAB.

@ Frequent VES (n=9)

® Frequent SVES + frequent
VES + paroxysmal AF
(n=1)

Frequent SVES +
unstable SVT (n=3)

@ Frequent SVES (n=1)

@ Frequent SVES + frequent
VES + unstable SVT
(n=1)

® Paroxysmal AF (n=3)

@ AV blockade of 2st and
3rd degree (n=1)

® Frequent SVES (n=1)

@ Frequent VES + unstable
VT (n=1)

© Frequent SVES +
paroxysmal AF (n=2)

o N\

Fig. 3. The spectrum of rhythm and conduction
disorders in patients with arrhythmic variant

of postcovid myocarditis, where AV blockade -
atrioventricular blockade, VT - ventricular tachycardia,
VES - ventricular extrasystole, AF - atrial fibrillation,
SVT - supraventricular tachycardia, SVES -
supraventricular extrasystole.
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When controlling the titers of AcAB (n=10; mean
follow-up period 4.5 [3.75;7.0] (3 to 15 months), their de-
crease was noted. The decrease in specific ANF titer was
close to statistically significant (p=0.057). No control car-
diac MRI was performed.

After 4-6 months, AAT withdrawal was attempted in
6 patients with extrasystole, and in five of them it was jus-
tified, no resumption of cardiac interruptions was noted.
In one patient with frequent VES (up to 16 thousand per
day) with complete suppression of ectopy on the back-
ground of etacizine administration in combination with
beta-blockers, the resumption of arrhythmia (more than
4 thousand VES per day) after withdrawal of AAT. The
remaining patients continued to receive AAT.

Interventional treatment of arrhythmias was per-
formed in three patients. In one patient, 2 attempts of ra-
diofrequency isolation of pulmonary vein orifices for AF
were ineffective, and the result was paresis of the right
dome of the diaphragm. A decision was made to contin-
ue amiodarone to maintain sinus rhythm. Radiofrequency
catheter ablation was successfully performed in two more
patients against the background of suppression of myocar-
ditis activity for AF and frequent monomorphic VES.

DISCUSSION

The present study demonstrates 23 cases of arrhyth-
mic variant of postcovid myocarditis that developed after
an infection and confirmed by laboratory and/or instru-
mental investigations. According to the World Health Or-
ganization, post-COVID syndrome («long-COVID») de-
velops three months after COVID-19 with symptoms that
last at least two months and cannot be explained by another
diagnosis. Symptoms include fatigue, shortness of breath,
and cognitive impairment. Dysautonomia of the autonomic
nervous system is seen as the leading cause. In a special
study including patients with complaints of palpitations
who had suffered SARS-CoV in 2002-2004, the authors
found no signs of cardiac or other organ damage and con-
cluded that sinus tachycardia was due to an adaptation dis-
order [9]. Thus, patients who have undergone COVID-19
may present with nonspecific complaints that require com-
prehensive diagnosis. It was episodes of palpitations and/
or heart palpitations that prompted all patients in our study
to seek medical attention.

Although the gold standard for the diagnosis of myo-
carditis is EMB, it is not always possible or appropriate
[10]. In our clinic, we have developed an algorithm for
noninvasive diagnosis of myocarditis, which is based on
comparison with myocardial biopsy, which showed high
sensitivity and specificity of AcAB [11]. These laboratory
markers are not only useful in the diagnosis of myocarditis,
but also help to determine the IST regimen. Thus, in our
study, patients with detected ANF, which is absent in the
norm and reflects high immunologic activity of myocardi-
tis, received more intensive IST with methylprednisolone
(compared with hydroxychloroquine). In the algorithm of
non-invasive diagnostics, in addition to complaints and
history (characteristic triad - acute onset, connection of
the debut with infection, duration of symptoms appearance
less than a year), laboratory markers, a prominent place in
the algorithm of non-invasive diagnostics is occupied by

JOURNAL OF ARRHYTHMOLOGY, Ne 4 (114), 2023



56

cardiac MRI, which helps to detect delayed accumulation
of contrast agent in the myocardium. Cardiac MRI is fa-
vored in the diagnosis of arrhythmic variant of myocarditis
due to its low severity.

MRI is widely used in the noninvasive diagnosis of
myocarditis. Thus, a group of physicians from Poland de-
scribed a series of clinical cases of «protracted myocardi-
tis» («long COVID-19 myocarditis») in November 2022
[12]. Three relatively healthy men who developed a pattern
of biventricular heart failure between 3 and 5 months after
the infection were included in the study. Echo revealed de-
creased EF and dilatation of the heart chambers, and in one
case, left ventricular cavity thrombosis. The diagnosis of
myocarditis was confirmed by cardiac MRI with gadolini-
um contrast according to Lake-Louise criteria.

The publication of July 2020, in which the results
of MRI in 100 patients at an average of 67 days after
COVID-19 [13] were presented, received a great reso-
nance: 60% of cases showed signs of inflammation (in-
creased T1 and T2 indices, delayed gadolinium accumu-
lation, increased signal from the pericardium). Patients
with the most severe changes underwent EMB (n=12),
demonstrating marked lymphocytic infiltration in the ab-
sence of viral genome. According
to the authors, the findings could
mean a big surge in heart rhythm
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disturbances in the postconvulsive period, especially in
the remote period. We present a clinical case of complete
AV block in an 89-year-old patient with postinfarction
cardiosclerosis who underwent stenting of the anterior
interventricular artery 8 years before the described events
[16]. The patient suffered from a persistent form of AF
and had undergone COVID-19 3 months prior to hospital-
ization. After complete examination, AV blockade was in-
terpreted because of B-adrenoblocker use in the post-onset
period (however, no resolution of the blockade was noted
on drug withdrawal), as well as a possible manifestation
of post-onset myocarditis. However, in such an elderly
patient with an aggravated cardiac history, the noninva-
sive diagnosis of myocarditis is particularly difficult; the
diagnosis remains probable.

Myocarditis associated with the administration of
mRNA vaccines has received special attention [17, 18].
The low frequency (1-2 cases per 100,000 patients) does
not allow to discredit vaccination as an effective method
of COVID-19 prevention but requires attention in terms
of developing approaches to prevention and effective
treatment of these complications. Putative mechanisms
involve molecular mimicry between the SARS-CoV-2

Table. 2.

Comparative characterization of patients with ventricular and supraventricular

disorders and chronic heart fail-
ure soon, which is what we are
currently witnessing [14]. The au-
thors’ main conclusion is that sur-
viving COVID-19 (even of mild
course) is associated with a high
risk of delayed cardiac damage.
The pathogenesis of arrhyth-
mia development in COVID-19
requires further investigation.
Mechanisms of arrhythmogenesis
such as angiotensin-converting
enzyme 2-mediated damage to
the cardiomyocyte by the virus,
massive pericardial edema, and
virus damage to pericytes in the
microcirculation may be relevant
in the acute stage of the disease.
COVID-19 may be responsi-
ble for the induction of cardiac
rhythm abnormalities because of
the catecholaminergic effects of
interleukins 6 and 1, tumor necro-
sis factor-alpha, which can pro-
long ventricular action potentials
by altering cardiomyocyte ion
channel function and displacing
plakoglobin from desmosomes.
In chronic myocarditis, post-in-

rhythm disturbances

Parameter Group 1 Group 2 p

Number of patients 11 11 -

Sex (male/female), n 5/6 3/8 0.659
Age, years 50.1+£16.4 43.3+18.2 0.375
MSF COVID-19, n 4 4 1.000
Identification of SANF, n 7 7 1.000
SANF titers 1:40 [0; 1:160] 1:40 [0; 1:160] 0.918
AtEA titers 1:80 [1:40; 1:160] | 1:160 [1:40; 1:320] | 0.709
AtCA titers 1:80 [1:80; 1:80] 1:80[1:80; 1:80] | 0.088
AtSMA titers 1:80[1:80; 1:160] | 1:80[1:80; 1:160] | 1.000
AtACCS titers 1:160 [1:80; 1:160] | 1:160 [1:80; 1:320] | 0.273
PWLYV thickness, cm 8.8+1.3 8.9+1.4 0.873
IWP thickness, cm 10 [8;10] 8 [8;10] 0.077
Left ventricular EDD, cm 4.8+0.8 4.7+0.4 0.587
Left ventricular EDV, ml 87.4+£29.7 84.3+17.5 0.770
Left ventricular ESV, ml 36.5+£13.2 35.1+£9.2 0.797
Left ventricular PV, % 58+4.2 58+5.3 1.000
LA size, cm 3.74£0.5 3.340.5 0.166
LA volume, ml 47.6+10.6 42.7+15.1 0.387
RA volume, ml 41.5+10.7 38.6+13.4 0.592
RV size, cm 2.4+0.5 2.4+0.5 0.768
PASP, mm Hg 25.343.8 24.6+5 0.705

flammatory fibrosis and chronic
inflammation cause re-entry type
arrhythmias [15].

There are few published
studies addressing the develop-
ment of rhythm and conduction

Note: AtACCS - antibodies to antigens of cardiac conducting system fibers;
AtSMA - antibodies to antigens of smooth muscle; AtCA - antibodies to antigens of
cardiomyocytes; AtEA - antibodies to antigens of endothelium; PWLV - posterior
wall of the left ventricle; EDV - end-diastolic volume; LA - left atrium; IS -
interventricular septum; RV - right ventricle; RA - right atrium; MSF - moderately
to severe form; SANF - specific antinuclear factor.
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spike protein and autoantigens and trigger previously
evolved and uncontrolled immune pathways. Our study
provides an example of significant deterioration and first
reported cardiac conduction disturbance in a patient who
had previously undergone COVID-19, occurring on day 4
after CoviVac vaccination. This fact does not allow us to
make hasty conclusions about the «guilt» of the vaccine
in the development of myocarditis but makes us think
about the contribution of vaccination to the activation of
the mechanisms of its development.

Treatment of myocarditis is based on IST with gluco-
corticosteroids. Their positive effect on prognosis and re-
duction of mortality in severe COVID-19 has been proven
[19]. Steroids may modulate inflammation-mediated lung
damage and reduce the progression of respiratory failure,
decrease the need for respiratory support, and reduce the
risk of death. To date, no other drug group has shown a
reliable improvement in prognosis in COVID-19 [20, 21].
This also applies to cases of acute myocarditis [22]. The
2013 guidelines for the treatment of myocarditis exclude
the administration of IST to virus-positive patients; in
acute (including fulminant) myocarditis, opinions differ on
the appropriateness of steroid therapy; however, in coro-
navirus myocarditis, steroid therapy is usually not a cause
for concern; its efficacy is due to high inflammatory activ-
ity and the ability of coronavirus to induce a spectrum of
autoimmune reactions, including prolonged reactions [23].
Studies in recent years have shown the efficacy and safety
of such therapy also when parvovirus genome is detected
in the myocardium in EMB [24, 25]. We have published
data on the efficacy of corticosteroid monotherapy in the
treatment of morphologically verified myocarditis with
systolic dysfunction, including the detection of coronavi-
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rus RNA in the myocardium [7]. Data on the successful
use of hydroxychloroquine in the treatment of postcovid
myocarditis are limited to small studies, one of which was
also conducted at our clinic [26, 27].

The presented results of complex treatment of ar-
rhythmic variant of postcovid myocarditis (including the
use of soft IST) indicate that pathogenetic (baseline) ther-
apy allows to improve the results of antiarrhythmic treat-
ment, and in case of arrhythmia persistence to optimally
prepare patients for interventional treatment. Further study
of this problem is needed.

CONCLUSION

Cardiac rhythm and conduction disorders first de-
veloped after COVID-19 require exclusion of not only
acute but also subacute/chronic myocarditis that devel-
ops 2-8 months after COVID-19. The arrhythmic vari-
ant is an independent form of myocarditis that manifests
with a variety of rhythm and conduction abnormalities
without significant dilatation of the heart chambers and
systolic dysfunction. The spectrum of arrhythmias in pa-
tients with postcovid myocarditis is represented by both
ventricular and supraventricular rhythm disturbances, to
a greater extent by frequent symptomatic extrasystole.
Cardiac conduction disturbances are relatively infre-
quent but may be persistent and require pacemaker im-
plantation. The pattern of arrhythmias is independent of
the severity of COVID-19. Baseline therapy of arrhyth-
mic variant of myocarditis with methylprednisolone
and/or hydroxychloroquine (depending on the degree of
immunologic activity) allows to increase the efficacy of
antiarrhythmic drugs with the prospect of their complete
abolition in some patients.
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LAPAROSCOPIC APPROACH FOR RENAL DENERVATION: AN EXPERIMENTAL STUDY ON ANIMALS
D.I.Bashta', L.I.Vilenskiy?, Yu.S.Krivosheev?, K.V.Modnikov?, M.A.Modnikova’, A.B.Romanov*
ISBIH «City Clinical Hospitaly Pyatigorsk, 33 Kalinin str; ’SBIH «Regional clinical cardiologic hospital» of Stavropol
region, Russia, Stavropol, 224-a Prigorodnaya str.; *FSBI «Meshalkin National Medical Research Centre» of the
Ministry of Health of Russia, Russia, Novosibirsk, 15 Rechkunovskaya str.

Aim. To study the efficacy and safety of laparoscopic mechanical renal denervation.

Methods. Thirty sheep with mean weight 92.3+2.1 kg were divided in 2 groups: control group (group I, n=15) and
mechanical laparoscopic renal denervation group (group II, n=15). The follow-up period was 6 months. The following
parameters were assessed: blood pressure in response to high-frequency electrical intraluminal stimulation, creatinine,
blood urea nitrogen test (BUN), damage to the renal arteries according to the result of angiography, the degree of destruc-
tion of nerve fibers according to histological examination.

Results. All animals were alive during the entire observation period. The creatinine and BUN were within the
normal ranges during the observation period. Angiography of the renal arteries did not reveal iatrogenic stenotic lesions.
After 6 months in group 2 there was hypertensive response of blood pressure to high-frequency electrical stimulation (in-
creased systolic blood pressure A70.27+5.31 (p>0.005), diastolic blood pressure A49.87+6.05 (p>0.005)). After 6 months,
the animals were euthonised, further histological examination was completed. Histological examination: in the group II,
there was swelling and vacuolization of the nerve fiber without signs of demyelination.

Conclusions. Laparoscopic mechanical renal denervation is a safe technique. However, the hypotensive effect is
short-term.

Key words: resistant hypertension; renal sympathetic denervation; animals; high-frequency stimulation; histologi-
cal examination; experimental study; renal arteries
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The primary approach to treating arterial hyper-
tension (AH) is antihypertensive therapy [1]. Numerous
studies have indicated that the prevalence of resistant AH
accounts for approximately 10% of cases within the over-
all population of patients with AH [2, 3]. However, within
specific patient cohorts, such as individuals with chronic
kidney disease (CKD), the prevalence of resistant AH can
reach as high as 30% [4]. Therefore, the exploration of al-
ternative technologies to complement drug therapy for AH
treatment is of significant interest.

Thoracolumbar sympathectomy was initially pro-
posed as a surgical treatment technique for resistant AH in
1931 [5]. This surgical treatment not only contributed to a
sustained reduction in blood pressure (BP) in most cases,
but also to an increase in life expectancy. This treatment
method has been associated with severe side effects, in-
cluding orthostatic hypotension, anhidrosis (lack of sweat-
ing), and bowel disturbances [6]. In the mid-20th century,
the use of the procedure was stopped due to its invasive-
ness and unfavorable safety profile.

© Autors 2023

The technique of intravascular renal denervation
(RD) has been actively studied since 2011. To date, this
technique of surgical treatment is included in the European
recommendations for the treatment of AH 2023 [7]. The
efficacy of RD has been studied in many studies, including
Symplicity HTN-3, where it was proved that there was no
long-term hypotensive effect [8]. The final analysis of this
study is published in 2022, which shows a positive outcome
after 18-36 months in the group where RD was performed
[9]. However, the time in the therapeutic range of BP was
only 18-30% [10]. A meta-analysis of 15 studies including
1416 patients showed that RD can reduce BP values from
5 to 10 mmHg, but without affecting office BP [11]. Thus,
the authors concluded that further RD studies with longer
follow-up periods as well as larger sample sizes and more
standardized procedural methods are needed. Another me-
ta-analysis published in 2022, including 9 studies and 1555
patients, showed that 2-6 months after treatment, renal de-
nervation reduced 24-hour ambulatory systolic BP by 3.31
mmHg compared with the placebo group [12]. RD also re-
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duced daytime systolic BP by 3.5 mmHg and nighttime BP
by 3.2 mmHg compared with the control group.

Animal studies have demonstrated significant limita-
tions of intravascular ablation for renal artery denervation,
particularly concerning the risk of damaging periarterial
nerve fibers [13-15]. Hence, the absence of a sustained hy-
potensive outcome from RD could be attributed to the lim-
ited damage inflicted on sympathetic nerve fibers within
the paraarterial fatty tissue by intravascular radiofrequency
ablation.

A study on ultrasound-guided renal denervation was
published in 2017 [16]. This paper shows optimistic re-
sults. The reduction in blood pressure was assessed three
months post-procedure and ranged from 9.7 to 10.6 mmHg.
Furthermore, in the 36-month follow-up of patients who
underwent ultrasound-guided renal denervation, the blood
pressure reduction reached up to 18 mmHg [17].

Since 2020, research has been conducted to inves-
tigate the safety and effectiveness of laparoscopic renal
denervation (LRD), a procedure that involves exposing
nerve fibers from the abdominal side. In a study involving
dogs, it was observed that after 8 weeks of follow-up,
laparoscopic renal denervation (LRD) was safe, and there
was a reduction of 14 mmHg in both systolic (SBP) and
diastolic (DBP) blood pressure [18]. A study of circum-
ferential renal sympathetic denervation showed an opti-
mistic result. Following the procedure, there was a blood
pressure reduction of 22.8 mmHg; however, it is worth
noting that this effect was assessed solely in the acute pe-
riod, without subsequent follow-up [19]. In 2022, a cir-
cular radiofrequency electrode was used for the first time
for LRD. This study established the safety of the tech-
nique by confirming the absence of iatrogenic renal artery
stenosis. Efficacy in lowering BP has not been evaluated
[20]. In summary, the existing studies on laparoscop-
ic renal denervation (LRD) have shown the procedure’s
safety, but they have not assessed its long-term impact on
blood pressure.

As of now, the denervation of nerve fibers in paraar-
terial fatty tissue has not been explored in the global sci-
entific community. In theory, because the neural fibers are
located superficially, the impact of this exposure may be
more potent than that of intravascular renal denervation.
We also hypothesized that mechanical laparoscopic renal
denervation may be a safe technique.

The objective of the study was to as-
sess the short- and medium-term outcomes of
laparoscopic mechanical renal denervation in
animals.

METHODS

The experimental work (laparoscopic
mechanical denervation) was performed on
the basis of the Regional Clinical Cardiology
Dispensary of Stavropol according to the eth-
ical standards governing animal experiments,
in accordance with the European Convention
for the Protection of Vertebrate Animals Used
for Experiments or Other Scientific Purposes,
No. 123 from March 18, 1986 (Strasbourg),
and Order of the Ministry of Health of Russia
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No. 199n of April 01, 2016 «On Approval of the Rules of
Good Laboratory Practice». The design and execution of
the work were conducted in collaboration with the person-
nel of FGBU NMIC named after Acad. E.N. Meshalkin.
The study protocol received approval from the commission
responsible for the care and use of laboratory animals of
FGBU NMIC named after Acad. E.N. Meshalkin. (Novo-
sibirsk).

The study included 30 sheep divided into two groups:
Group I, which served as the control (n=15), and Group II,
which underwent mechanical laparoscopic renal denerva-
tion (n=15) (Fig. 1). The following exposures were per-
formed in the animal groups:

Group 1. Blood creatinine and urea levels were mon-
itored, and intravascular high-frequency stimulation (HFS)
was performed to determine BP response.

Group II. Mechanical LRD was performed - destruc-
tion of nerve fibers in paraarterial fatty tissue with further
evaluation of creatinine, blood urea and BP response to
HFS.

The efficacy of surgery was evaluated after six
months of follow-up - absence of acute hypertensive re-
sponse to HFS from the renal artery lumen. The HFS meth-
odology has been chosen as the standard for evaluating the
effectiveness of RD [21, 22]. Safety was evaluated on the
first day after surgery, on the 14th and 30th day, and, after a
six-month period. The criteria for safety assessment were:
absence of iatrogenic damage to the renal artery wall, dy-
namics of creatinine and urea levels.

The primary end point was BP in response to HFS.
An increase in BP above 15 mmHg was considered a pos-
itive response to HFS. Secondary endpoints were chang-
es in blood creatinine and urea values (increased values
above the normal range, N creatinine 60-110 umol/L, N
urea 3-9.2 mmol/L), iatrogenic stenosis of renal arteries ac-
cording to angiography, results of histological examination
of paraarterial fatty tissue and renal artery wall (destruction
of nerve fibers).

Method of surgical intervention

The methodology of mechanical LRD is described in
detail in a paper published in 2017 [23]. The purpose of
the operation is to cross the nerve fibers of the paraarterial
fatty tissue of the renal arteries. To prevent perioperative
purulent-septic complications, 1 gram of ceftriaxone in
dilution with physiologic solution (NaCl 0.9%) of 10 ml

Group 2
Group 1 (control) (laparoscopic
N = 15 sheep mechanical LRD)
N = 15 sheep

Evaluation/Comparison

1 day - BP assessment, biochemical tests, angiography

14 day - BP assessment, biochemical tests, angiography

30 day - BP assessment, biochemical tests, angiography

6 months (185 days) - BP assessment, biochemical tests, angiography,
sampling of kidneys and renal arteries for histology

Fig. 1. Study design, where LRD is laparoscopic renal denervation,
BP is blood pressure.

JOURNAL OF ARRHYTHMOLOGY, Ne 4 (114), 2023



EXPERINENTAL RESEARCHES

was administered intramuscularly. To premedication, tra-
madol was administered at the rate of 3 mg/kg intramuscu-
larly. For intravenous anesthesia, propofol was used with
an infusion dose of 20 mg every 30 seconds intravenously
until clinical signs of anesthesia appeared. Intravenous ad-
ministration of propofol at a rate of 0.5 mg/kg/min using
a perfuser was subsequently maintained. The right femo-
ral artery was isolated under general anesthesia, the artery
was punctured according to the Seldinger technique. A 7
Fr hemostatic valve intraducer with a hemostatic valve
was placed into the femoral artery via a metal guidewire.
Around the area where the hemostatic introducer was
placed, a cicatellar suture was placed on the arterial wall.
Filling of the introdjuncer with hemostatic valve with hep-
arin solution in dilution with physiological solution 2500
U/mL was performed.

A JR 4.0 right coronary artery angiographic di-
agnostic catheter (Cordis, Miami, USA) was used to
contrast the renal arteries. Contrast agent - Xenetix 350
(GUERBET, France) or Ultravist 350 (Bayer, Germany)
was used at the rate of 10-20 ml to search and visualize
one renal artery. The JR 4.0 diagnostic catheter was in-
serted into the abdominal aorta through the established
hemostatic introducer. After positioning of the diagnos-
tic catheter in the renal artery ostium (left or right), the
renal artery was contrasted under X-ray control of an
electronic-optical converter (Arcadis Varic «Siemensy,
Germany) in the anteroposterior position to estimate its
diameter. The same technique was used to contrast the
opposite renal artery. The diagnostic JR 4.0 catheter was
removed, and a diagnostic electrophysiology catheter
was inserted alternately into the renal arteries through
the former intraducer with hemostatic valve to perform
HFS. For this procedure, a 6 Fr Celsius electrophysiol-
ogy catheter clectrode (Biosense Webster, USA) with
the possibility of electrical stimulation from its tip was

Fig. 2. Surgical instruments for performing mechanical laparoscopic renal

denervation: 1 - set of clamps for laparoscopic access (half wave, dissector, needle
holder), 2 - Veresch needle, 3 - trocar set, 4 - scalpel, 5 - hemostatic introducer, 6 -
syringe, 7 - Bilroth, Mosquito clamps, 8 - needle holders, 9 - scissors, 10 - forceps,
11 - claws.
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used. An electrophysiologic catheter-electrode was po-
sitioned in the lumen of the renal artery (left or right)
under radiologic control in the anteroposterior position.
HFS was performed from the tip of electrophysiologic
catheter-electrode with parameters: stimulus frequency
800 per 1-minute, current strength 20 mA, duration - 5
seconds. Stimulation was performed with the UHS «Cor-
delectro» (Lithuania) apparatus for high-frequency elec-
trical stimulation. This procedure was performed in three
control points in the lumen of the renal artery (distal,
medial, proximal) with blood pressure recording (using
Innomed InnoCareVet device (Innomed, Hungary), cuff
on the front left or right paw in the shoulder area).

After performing the above procedure, an elec-
trophysiologic catheter under radiologic control in the
anteroposterior position was positioned in the lumen of
the opposite renal artery, in which electrical stimulation
was also performed with BP response recording using the
above technique. After recording a control BP measure-
ment in response to HFS, the electrophysiologic cathe-
ter-electrode was withdrawn from the introdjuncture with
a hemostatic valve.

Rumenotomy (opening of one of the stomach cham-
bers - the rumen) was performed through a mini-access (8-
10 cm long incision along the white line of the abdomen
in the epigastrium). It was performed to empty the gastric
contents for further adequate insufflation of the abdominal
cavity. All four chambers of the stomach were emptied of
their contents. After its emptying, the scar was sutured with
continuous sutures. The mini access was sutured layer by
layer: the parietal peritoneal sheet together with the aponeu-
rosis was sutured with continuous sutures; the edges of the
muscles, subcutaneous fatty tissue, and skin were brought
together with knotted sutures. Following this, four trocars
were inserted: one with a diameter of 5 mm in the subx-
iphoid region, one with a diameter of 10 mm in the periapi-
cal region, and two trocars with
a diameter of 12 mm each along
the line between the iliac region
and the flank of the abdomen at
the points where they intersected
with the pararectal line, one on
the left and one on the right.

Working instruments were
inserted through 12 mm and 5
mm trocars (see Fig. 2). Initial-
ly, the parietal peritoneum cov-
ering the aorta and the anterior
surface of the renal pedicles was
released. Using laparoscopic
clamps, the bowel was pulled
aside. Subsequently, dissection
of the parietal peritoneum was
performed. The instruments
used to isolate the renal pedicle
were laparoscopic dissector and
scissors and laparoscopic half-
wave clamp. In case of capillary
bleeding from the soft tissues of
the abdominal cavity (peritone-
um, fatty tissue), a standard bi-
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polar coagulator for endoscopic operations was used for
hemostasis. Blunt isolation of the renal artery from the
aorta to the renal gate from the fatty tissue was performed
with a laparoscopic half-wavelength clamp as well as a dis-
sector. Additionally, the fatty tissue dissected from the ves-
sel was treated with a monopolar laparoscopic coagulation
electrode with a spherical tip. Renal artery isolation was
performed equally for the right and left vessels. Dissection
of fatty tissue was performed from the adventitial layer of
the renal artery to a depth of 3-5 mm.

After mechanical renal denervation was performed,
the instruments were removed. Through trocars placed at
the border of the iliac region and the flank of the abdomen,
2 drains were placed into the abdominal cavity in the renal
vascular pedicles. After positioning the drainage tubes in
the desired location, the trocars were withdrawn under en-
doscope monitoring to check for bleeding vessels from the
anterior abdominal wall. The trocar incisions were sutured
layer by layer with knotted sutures. To perform the lapa-
roscopic stage, we used (monitor, insufflator, illuminator)
AKSI «Aksioma-Service» (Russia). Electrocoagulation
was performed with KLS Martin ME 102 (Germany).

A JR diagnostic catheter was inserted into the abdom-
inal aorta through an intraducer with a hemostatic valve, in
the right femoral artery, under X-ray guidance. Renal artery
contrasting was performed to assess its diameter to exclude
stenosis, as well as to identify other structural changes in
the renal artery resulting from mechanical renal denervation.
After video and photofixation of the visualized renal arter-
ies, the diagnostic JR catheter was removed. A diagnostic
electrophysiologic catheter was inserted through the hemo-
static introducer, and HFS was performed from the lumen of
the renal artery with BP registration before and after stimula-
tion. HFS was performed at three points of the renal arteries
alternately with the previously described parameters.

EXPERINENTAL RESEARCHES

After performing a control BP measurement, the
diagnostic electrode was removed. The intraducer with
hemostatic valve was pulled up to 2/3 of its length, then
slowly removed. The cisternal suture was progressively
tightened during removal of the hemostatic introducer un-
til complete closure of the femoral artery puncture hole.
After removal of the hemostatic introducer and fixation of
the cicatricial suture, an additional 3 knotted sutures were
placed on the femoral artery wall, in puncture.

The soft tissues of the inguinal region were treated
with iodine-containing antiseptic solution and sutured lay-
er by layer. Subsequently, all study animals undergoing
laparoscopic renal denervation were injected with enoxa-
parin sodium 40 mg once daily, subcutaneously, for 3 days
after surgical intervention. After 3 days, enoxaparin sodi-
um was replaced with heparin. Heparin was administered
subcutaneously at a rate of 100 [U/kg/day - 3 times per
day for 14 days. To prevent purulent-septic complications,
1 gram of ceftriaxone in dilution with 10 ml physiologic
solution (NaCl 0.9%) was injected intramuscularly daily
for three days.

After surgery, measurements of serum creatinine
and urea levels to monitor possible renal failure were per-
formed according to the study design - on the first day af-
ter surgery, on the 14th day, on the 30th day, and after 6
months. Repeated HFS of renal arteries was performed at
14, 30 days after LRD and 6 months later. For this purpose,
local anesthesia of the inguinal region was performed un-
der intravenous propofol sedation. The femoral artery was
punctured according to the Seldinger technique. A 7Fr he-
mostatic introducer was inserted into the femoral artery.
The same equipment and instrumentation were used as in
the primary HFS. After control measurements were per-
formed, the hemostatic introdesicter was removed. Com-
pression hemostasis was performed for 10 minutes fol-

Table 1.
Creatinine (umol/L) and urea (umol/L) values
Creatinine level (N - 60-110 pmol/L) Urea level (N - 3.0-9.2 mmol/L)
Group I Group 11 Group | Group 11 p
Before LRD 72.2+4.41 73.1£3.87 0.543 7.1+£0.47 7.4+0.54 0.130
After LRD 72.2+4 .41 85.7£5.12 <0.001 7.1+0.47 8.5+0.73 <0.001
After 14 days 74.5£5.19 83.4+3.76 <0.001 6.7+0.67 7.7£1.02 0.004
After 30 days 74.9£3.43 80.9+3.89 <0.001 6.6+0.58 7.6£0.81 0.001
After 6 months 76.5+4.34 80.4+4.95 0.031 6.9+0.51 7.4+0.55 0.017

Note: LRD - laparoscopic renal denervation.

e Right kidney

== Right renal artery

Diagnostic catheter

Fig. 3. Angiography: contrast of renal arteries (a - before LRD, b - after LRD, c - after 6 months).

Right kidney
Right renal artery

Diagnostic
catheter
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lowed by compression hemostatic dressing. The next day
the bandage was removed.

Control angiography of renal arteries was performed
after 6 months. After performing HFS and BP measure-
ment, a diagnostic catheter was inserted through an estab-
lished hemostatic intraducer. Contrasting of the right and
left renal arteries was performed. For 6 months, the ani-
mals were observed in the conditions of the regional vet-
erinary center of the Federal State Budgetary Educational
Institution of Higher Professional Education «Stavropol
State Agrarian University» under veterinary control, with
free access to food and drink.

After 6 months, for further histologic examination
of the paraarterial fatty tissue and renal artery wall, ani-
mals were removed from the experiment by euthanasia
with sedation and inhalation of CO, through a mask. The
performance of euthanasia was performed according to the
ethical standards governing animal experiments, in accor-
dance with the European Convention for the Protection of
Vertebrate Animals Used for Experiments or Other Scien-
tific Purposes, No. 123 of March 18, 1986 (Strasbourg),
and Order of the Ministry of Health of Russia No. 199n
«On Approval of the Rules of Good Laboratory Practice»

Fig. 4. Histological study of nerve fibers around renal
arteries: a - control group, b - study group, longitudinal
sections, hematoxylin and eosin staining, magnification
1x400. Arrows: blue - axial cylinder (axon), red -
neuromyelocytes, yellow - lesion, green - edema, orange -
vacuolization of nerve fiber.opansicesasn - éaxkyonuzayusa
HEPeHO20 6ONIOKHA.
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of April 01, 2016, as well as the rules of good laboratory
practice approved by Order of the Ministry of Health of
Russia No. 199n «On Approval of the Rules of Good Lab-
oratory Practice» of April 1, 2016.

Material was taken for histologic examination. Re-
nal artery fragments were harvested from the surrounding
fatty tissue. Arteries were cut in transverse and longitu-
dinal sections, and the endothelial surface of the vessel
was inspected. Soft tissues were fixed in 10% buffered
formalin for 10 days, then washed in running water. Ves-
sel fragments were passed through alcohols of increasing
strength, then poured into paraffin. Sections 5-6 microns
thick were prepared from paraffin blocks and stained with
hematoxylin and eosin, Van Gieson’s picrofuchsin, Mal-
lory’s staining according to Heidengain’s modification.
Histochemical staining with toluidine blue was used.
Histological sections were viewed under a microscope,
the nature of histological changes was described, and vi-
sualization was performed.

Statistical analysis

Blood pressure analysis is presented in the form of a
box plot diagram, where the «box» represents the median,
Ist and 3rd quartiles, the «whiskers» of the box represent
the maximum and minimum values, and the «x» symbol
represents the mean value. Quantitative variables creati-
nine and urea are presented as mean =+ standard deviation.
The Shapiro-Wilk test was used to check the distribution
of the data set against a Gaussian distribution. Comparison
of quantitative data between groups was performed using
Student’s t-test. A value of p<0.05 was considered statisti-
cally significant. Statistical processing of the data was per-
formed using StatPlusPro programs and Excel Microsoft
office software package.

RESULTS

Edilbaev sheep breed, comprising both males and fe-
males, with a total of 30 heads, were selected as the surgi-
cal model. The mean age of the animals was 3+0.5 years.
The average weight was 97.3£9.12 kg. All animals were
healthy, according to the veterinarian’s report.

Primary endpoint

Before performing mechanical RD, there was an
increase in BP in response to HFS in both control and
study animals. On average, SBP increased by 64.9 mmHg
(p=0.074) and DBP increased by 39.4 mmHg (p=0.115).
After performing the surgical intervention, there was no
significant increase in BP in response to HFS in the sec-
ond group. In the control group, SBP increased by 68.3
mmHg and DBP increased by 33.9 mmHg, while in the
study group, SBP increased by 2.9 mmHg (p<0.001) and
DBP increased by 1.9 mmHg (p<0.001).

After 14 days, all animals from the three study
groups underwent control measurement of BP response
to the conducted HFS from the lumen of renal arteries.
According to the obtained data, the hypotensive effect
was absent in the studied animals of group II already
after 14 days. On average, the increase of SBP against
HFS from the renal artery lumen in both groups I and
IT was 63.7 mmHg (p=0.131), and of DBP 48.7 mmHg
(p=0.241). Subsequently, after 30 days, BP measurement
was repeated in all study animals, after which HFS was
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performed from the lumen of renal arteries with recording
of BP response. There was no hypotensive effect in the
IT study group. In groups I and II, the mean increase in
SBP against HFS from the renal artery lumen was 69.0
mmHg (p=0.034) and in HFS 43.3 mmHg (p=0.114). Af-
ter 6 months, on study day 185 from the last surgery, all
animals underwent a final BP measurement before and
after HFS from the lumen of the renal arteries. There was
no effect of mechanical RD. In both groups, there was an
increase in SBP by 70.27 mmHg (p=0.333) and in DBP
by 49.87 mmHg (p=0.569).

Secondary endpoints

There were no fatal outcomes in the study groups.
Table 1 shows creatinine and urea values, the values ob-
tained were within the normal range. Comparative angi-
ography of renal artery stenoses and other anatomic iat-
rogenic anomalies did not reveal any stenoses (Fig. 3).
The histological study showed that in the II experimental
group, in all 15 sheep (Fig. 4), the histological structure of
the nerve fiber located in the adventitial layer of the renal
artery was not disturbed: edema, vacuolization of nerve fi-
bers, and accumulation of edematous fluid under the basal
membrane were noted. In edema, compression of the fibers
by the edematous fluid is noted.

DISCUSSION

The experiment performed is part of a larger study
investigating different techniques of laparoscopic renal
denervation. This pilot animal study demonstrated the
safety of mechanical laparoscopic renal denervation. The
values of blood urea and creatinine were within normal
limits in the studied groups of animals. All renal arteries
treated were free of iatrogenic lesions according to an-
giographic examination. The performed study showed a
short-term hypotensive effect, after 6 months there was
no hypotensive result. In our assessment, the short-term
hypotensive effect can be attributed to the fact that the
existing nerve fibers within the adventitial layer of the re-
nal arteries were not exposed and, consequently, not sub-
jected to damage. The efficiency of this type of surgical
intervention compared to the control group was 14 days.
After 2 weeks, the laparoscopic mechanical renal dener-
vation group showed a similar increase in BP in response
to HFS as the control group.

EXPERINENTAL RESEARCHES

Throughout the experimental phase on animals in
the Russian Federation, as well as in other countries, there
were no studies conducted to assess the safety and effec-
tiveness of mechanical laparoscopic renal denervation.
Starting in 2020, the initial foreign findings of performing
laparoscopic RD on animals emerged, but these studies
did not involve the destruction of nerve fibers within the
paraarterial fatty tissue. The performed work demonstrated
that mechanical RD does not result in a persistent long-
term hypotensive effect. Given that isolated nerve fiber
injury in the adventitial layer of renal arteries during intra-
vascular RD also demonstrates a short-term hypotensive
effect, further investigation of this topic and the refinement
of laparoscopic RD procedures are warranted. In the fu-
ture, the exploration of a RD technique that simultaneously
damages nerve fibers located in the adventitial layer of the
renal arteries and in the paraarterial fatty tissue may pro-
vide a solution to the challenge of achieving a sustained
hypotensive effect in clinical trials.

Limitations of the study

The results of the study may have been affected by
the fact that blood pressure was measured with an exter-
nal electronic device, which has measurement error. Also,
any contraction of the forearm flexor and extensor muscles
provoked deviations within +£5-10 mmHg. The result of the
study could also be influenced by the fact that the animal
model of AH was created using HFS from the lumen of
the renal artery. Thus, an acute hypertensive response oc-
curred. It is important to acknowledge that in certain exper-
imental studies, the BP response to renal artery stimulation
was not consistently replicated [24]. This inconsistency
significantly limits the use of this approach as a control for
evaluating the efficacy of renal denervation.

CONCLUSION

A pilot animal study performed showed the safety
of laparoscopic mechanical RD. There were no renal ar-
tery stenosis after radiofrequency exposure, and no renal
dysfunction was also detected. Compared with the con-
trol group, laparoscopic mechanical RD demonstrated a
short-term effect in the form of loss of hypotensive result
in response to renal artery stimulation. Thus, further re-
finements of this technique are needed to obtain a per-
sistent effect.
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TRANSCATHETER OCCLUSION OF THE CORONARY SINUS INCREASES RADIOFREQUENCY
ABLATION LESION SIZE IN THE LEFT VENTRICULAR MYOCARDIUM:
A NEW APPROACH TO IMPROVE THE EFFICIENCY OF VENTRICULAR TACHYARRHYTHMIA SUB-
STRATE DESTRUCTION
L.E.Korobchenko, H.I.Condori Leandro, A.D.Vakhrushev, E.M.Andreeva, D.S.Lebedev, E.N.Mikhaylov
FSBI «Almazov National Medical Research Centre» of the Ministry of Health of the Russian Federation, Russia,
Saint-Petersburg, 2 Akkuratova str.

The aim. The results of ventricular tachyarrhythmia catheter ablation in patients with structural heart diseases re-
mains to be improved. Both evolution of the arrhythmia substrate and its deep location are the main reasons for standard
endocardial ablation limitations. Theoretically, the reduction of myocardial perfusion rate may improve convective heat-
ing of the myocardium during radiofrequency (RF) ablation, expanding the volume of damage. The purpose of this study
was to assess the effect of coronary sinus (CS) occlusion in order to reduce myocardial perfusion during RF ablation on
the volume of myocardial damage.

Methods. The study was performed on 13 pigs. Following vascular access accomplishment, a balloon catheter was
inserted into the lumen of the CS. A 3.5-mm open-irrigated RF ablation catheter was inserted into the cavity of the left
ventricle. RF applications were applied in an alternate order, with and without CS occlusion (power 30 and 40W, applica-
tion time 40 and 30 s, respectively). Each ablation point was marked on a three-dimensional electroanatomic map. After
euthanasia, myocardial lesions were analyzed.

Results. The analysis of 50 RF applications was performed (22 with CS occlusion and 28 without CS occlusion).
At the same time, 28 applications (13 with occlusion and 15 without occlusion) were performed at a power of 40W, and
22 applications (9 with occlusion and 13 without occlusion) at a power of 30 watts. There was a trend toward the increase
in lesion sizes created during CS occlusion. Significantly larger lesions were detected with 40W applications during CS
occlusion when compared with open CS applications: depth 11.6+3.9 vs. 8.8+3.8 mm (p=0.04), diameter 11.7+4.6 vs.
8.5£3.9 mm (p=0.03), volume 504.2+499.5 vs. 183.0+157.5 mm?® (p=0.01). Transmural myocardial lesions were more
often encountered during applications with CS occlusion with both power settings, 30 and 40W: 68.2% of transmural
lesions versus 39.3%; p=0.046.

Conclusion. RF applications with a power of 40W and CS occlusion are characterized by greater depth, diameter,
and volume of damage, as well as a greater frequency of transmural necrosis. Temporary transcatheter occlusion of CS
can be proposed for ablation of ventricular arrhythmia with extended and deep substrate.
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Ventricular arrhythmias are potentially life-threaten-
ing conditions associated with risk of sudden cardiac death.
Nowadays, implantable cardioverter-defibrillators and an-
tiarrhythmic therapy have been used to prevent sudden
cardiac death [1]. However, in the long term, each shock
worsens the patient’s prognosis [2]. Catheter ablation (CA)
is a method of interventional treatment of arrhythmias by
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destroying the area of myocardium responsible for main-
taining pathologic activation or electrical conduction,
which, among other things, is used to suppress ventricular
tachyarrhythmias (VT). The advantage of CA over antiar-
rhythmic therapy has been shown in terms of the number of
sustained ventricular tachycardias, time to first shock, and
number of hospitalizations in patients with both ischemic
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and non-ischemic VTs [3, 4]. Currently, CA is recommend-
ed in patients with VT refractory to antiarrhythmic drugs
and/or frequent shocks [1]. Radiofrequency current (RF) is
most used for CA of ventricular tachyarrhythmias.

In the treatment of ventricular tachycardia, the aim
of CA to destruct the sufficient size pathologic area of
myocardium. Typically, when RF application
is applied to the endocardial surface of the left
ventricle (LV), the diameter of the lesion is up
to 5-8 mm and the depth of the lesion is up to
7 mm [5]. Deeper location of the substrate of
ventricular arrhythmias in the myocardium
may be an obstacle to effective CA [6, 7].

It is known that the size of myocardial
necrosis depends on the RF application power,
the catheter-myocardium contact force, and the
duration of application [8]. From biophysics
point of view necrosis during RF application is
formed by resistive heating (at the point of con-
tact between the catheter tip and the tissue) and
conductive heating (heat conducted through
the tissue). Large coronary vessels located in
the projection of RF application can effectively
dissipate heat, reducing the zone of conductive
heating, which prevents complete destruction
of the arrhythmogenesis focus [9].

This study is based on the hypothesis that
the blood flow of the ventricular myocardial
microcirculatory bed itself has sufficient heat
capacity to limit the size of RF application.
One of the potential approaches to limit the
volume of blood passing through the myocar-
dial microcirculatory bed may be temporary
occlusion of LV myocardial venous outflow.
It has been shown that short-term occlusion of
the coronary sinus (CS) is safe and not asso-
ciated with significant global myocardial isch-
emia and/or the occurrence of life-threatening
arrhythmias: for example in procedures of left
ventricular electrode implantation for cardiac
resynchronization therapy when CS occlusion

EXPERINENTAL RESEARCHES

venography is performed, in procedures of mitral isthmus
isolation for atrial fibrillation treatment, and in studies of
permanent CS narrowing for the treatment of refractory an-
gina pectoris [10-12].

The aim of this study was to evaluate the possibility
of using coronary sinus occlusion to increase the size of

Fig. 1. Fluoroscopic image of coronary sinus (CS) occlusion, where
a - venography of the CS without occlusion (black arrow - v.azygos
flows into the distal part of the CS, white arrow - the middle part of
the CS); b - balloon catheter placed in the CS (black arrow); c - non-
selective coronary angiography at occlusion of the CS (black and
white arrows - slowing down of contrast passage in the left and right
coronary arteries, respectively, gray arrow - balloon catheter inside
the CS); d - venography at CS occlusion (black arrow - balloon
catheter placed in the CS, white arrow - retrograde contrasting of v.
azygos, absence of washout of v. azygos, no washout of contrast into
the right atrium).

Table 1.
Lesion size and transmurality, percent necrosis from wall thickness for nontransmural lesions after radiofrequency
applications
CS condition Al a(};p:h;z)a)tlons p 30 W (n=22) p 40 W (n=28) p
Occluded CS 9.7+4.0 7.0+£2.3 11.6£3.9
Depth, mm 0.44 0.24 0.04
Opened CS 9.0+3.9 9.3+4.2 8.8+3.8
) Occluded CS 9.1+4.9 5.4+2.7 11.7+4.6
Diameter, mm 0.11 0.86 0.03
Opened CS 7.243.5 5.8+2.6 8.5£3.9
Occluded CS 326.2+406.7 106.2+136.8 504.2+499.5
Volume, mm? 0.14 0.69 0.01
Opened CS 147.4+150.7 69.1£72.8 183.0+£157.5
) Opened CS 68.2% 55.6% 76.9%
Transmural lesions 0.046 0.70 0.03
Occluded CS 39.3% 50.0% 33.3%
9% of necrosis as a func- Opened CS 67.1£15.0% 67.5+£20.6% 66.7+£5.8%
. . 0.95 0.76 0.86
tion of wall thickness | Occluded CS 67.6£9.0% 67.1x7.6% 68.0+10.3%

Note: statistical significance was assessed by the Mann-Whitney test. CS - coronary sinus.
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radiofrequency injury to the left ventricular myocardium
in an experimental model.

METHODS

The study group included 13 pigs with an average
weight of 45.6+4.8 kg. The study protocol was approved
by the ethical committee for laboratory animals use. The
study was conducted in an experimental operating room
setting at the Center for Preclinical and Translational Re-
search of the Almazov National Medical Research Centre.

Under general anesthesia (Zoletil+Isoflurane), vas-
cular access to the femoral artery and internal jugular
vein was performed according to the Seldinger technique.
Under fluoroscopic control (BV Endura C-Arm, Philips,
Veenpluis, The Netherlands), the Preface introducer (John-
son & Johnson Medical NV/SA, USA) was inserted into
the CS, and the position was confirmed with contrast ve-
nography. A Valver valvuloplasty balloon (Balton Sp.,
Warszawa, Poland) with the dimensions of 40x15 mm was
positioned through the Preface in the CS lumen, at the site
of the confluence of the azygos vein. Due to the peculiarity
of the porcine venous system - the presence of the azygos
vein flowing into the distal part of the CS, the effective

b
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Fig. 2. Necrosis depth (mm) with coronary sinus
occlusion (black) and with open coronary sinus (gray):
a - total sample; b - 30-W applications; c - 40-W
applications.
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Fig. 3. Necrosis diameter (mm) with coronary sinus
occlusion (black) and with open coronary sinus

(gray): a - total sample; b - 30 W applications; c - 40 W
applications.
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occlusion could be achieved only by obturation of both the
main CS body itself and the ostium of the azygos vein. For
this purpose, a «longer» balloon - 40 mm - was preferred.

To prevent thrombotic complications, heparin sul-
fate (300 U/kg/hour) was administered parenterally with
monitoring of activated clotting time every 30 minutes.
To maintain intravascular volume, infusion with isotonic
sodium chloride solution, sterofundin and gelofusine was
performed, and body temperature was maintained at 38°C
using a warming system (WarmTouch™, Medtronic, MN,
USA).

A Navistar ThermoCool ablation catheter with an
open irrigation circuit (Biosense Webster, Inc., Irvine, Cal-
ifornia, USA) was inserted into the LV cavity through arte-
rial access; the size of the electrode was 3.5 mm. Three-di-
mensional reconstruction of LV endocardial surface was
performed using the Biotok Unity system (Biotok, Tomsk,
Russia). RF applications were performed on the endo-
cardial surface of LV myocardium (RF energy generator
ATAKR 1II RF, Power generator, Medtronic, MN, USA)
with or without CS occlusion. Each application was labeled
on a three-dimensional map of the LV. The RF power was
40 or 30 watts, the duration of applications was 40 s or 30
s, and the ablation catheter irrigation rate with NaCl 0.9%
solution was 30 and 17 ml/min, respectively). CS occlu-
sion was verified before each exposure by injecting a small
amount of contrast agent through the catheter lumen (3-5
mL, Omnipac 300, GE Healthcare AS, Oslo, Norway).

The main criterion of effective CS occlusion was
the absence of contrast agent washout from the cardiac
venous system and the absence of its discharge into the
right atrium (Fig. 1). Additionally, in several animals,
when the main criterion was not obvious, non-selective
coronarography was performed to confirm effective oc-
clusion of the CS to assess the slowing of coronary blood
flow velocity. Before RF applications with CS occlusion,
inflation of the balloon located in the CS was first per-
formed, and the degree of occlusion was assessed (Fig.
1). If there was a blood discharge from the CS into the
right atrium, balloon repositioning was performed with
reattempted occlusion and its verification. RF applica-
tions were applied immediately after occlusion. After the
end of the application, the balloon was deflated with ve-
nous blood flow restored. In applications without CS oc-
clusion, the balloon remained in the lumen of the CS but
was not inflated. Applications were applied in the apex,
septal, and lateral walls of the LA.

After the experiment, the animal was euthanized by
intravenous injection of a lethal dose of potassium chlo-
ride; for pathomorphological examination, the heart-lung
complex was extracted and fixated in 10% formalin solu-
tion for at least 24 hours. During morphologic study the
diameter and depth of the lesion were measured, and the
necrosis volume was calculated using the formula for cal-
culating the cone volume (0.333*nr’*h, where r is the radi-
us of the necrosis zone, h is the necrosis depth).

Statistical analysis

The Kolmogorov-Smirnov test was used to assess
the normality of distribution. Data values were expressed
as mean + standard deviation, categorical variables were
expressed as percentages. Comparison of mean was per-
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formed using Wilcoxon and Mann-Whitney tests. Calcu-
lations were performed in the R-studio (©2023 Posit Soft-
ware, PBC formerly RStudio, PBC).

RESULTS

Effective CS occlusion was achieved in all cases.
Additional verification of blood flow slowing in coronary
arteries was performed in 4 animals - slowing of contrast
passage from coronary arteries during coronarography
with occlusion of CS and fast passage of contrast from cor-
onary arteries without occlusion were observed.

A total of 60 applications were performed (28 with
CS occlusion and 32 without CS occlusion). At that, 30
applications (14 - with occlusion and 16 - without occlu-
sion) were performed at 40 W power with 40 s duration,
and 30 applications (15 - with occlusion and 15 - with-
out occlusion) at 30 W power with 30 s duration. At 40 W
power 8 episodes of «steam pop» effect (intramyocardial
steam formation accompanied by myocardial micro rup-
ture) were observed regardless of the presence or absence
of CS occlusion. At 30 watts, 2 steam pop occurs (one in
each group). Applications with a «steam pop» effect were
excluded from subsequent analysis, thus 50 applications
were included in the final analysis (Table 1).

Analysis of LV myocardial thickness showed a mean
thickness of 5.2+1.8 mm at the LV apex, 10.9+1.5 mm at
the interventricular septum, and 11.9+1.3 mm at the LV
lateral wall. In some cases, myocardial thickness was up
to 22-23 mm at the apex and interventricular septum (2
animals).

When analyzing all lesions, i.e. performed at the
power of 30 and 40 W, there were tendencies to increase
the depth, diameter and volume of RF applications against
the background of CS occlusion, however, statistical sig-
nificance was not achieved. When 40 W power was used
(n=28), there was a significant increase in all three RF le-
sion parameters for CS occlusion compared to open CS.
When 30 W power was used (n=22), there were no statisti-
cally significant differences in ablation lesion size with and
without CS occlusion (Table 1, Fig. 2-4).

Transmural (full thickness myocardial) lesions
were more in occluded CS (15 of 22 applications, 68.2%)
compared to open CS (11 of 28 applications, 39.3%),
p=0.046. For CS occlusion, a higher incidence of trans-
mural lesions was achieved using 40 W power (76.9%
for CS occlusion vs. 33.3% for open CS; p=0.03) than at
30 W power (55.6% for CS occlusion vs. 50.0% for open
CS; p=0.70) (Table 1).

For nontransmural lesions (n=24 appli-
cations), relative necrosis depth (percentage of
necrosis depth as a percentage of myocardial
wall thickness at a specific point) was calcu-
lated. Without power differentiation, the mean
relative depth of non-transmural myocardial
injury was 67.1+15.0% in occluded CS and
67.6+£9.0% in open CS, no statistical signifi-
cance was achieved (p=0.95).

When the effects was analyzed at 40 W
power (n=13), the parameter of relative depth
of nontransmural injury did not differ between
applications with and without CS occlusion
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(66.745.8% with occlusion versus 68.0+10.3% with open
CS; p=0.86). The same results were observed with 30 W
applications (n=11): 67.5£20.6% vs. 67.1+7.6%, respec-
tively; p=0.76).

DISCUSSION

This study shows the possibility of CS occlusion
technique usage to increase the size of RF lesions to the
ventricular myocardium, which may be necessary for RF
ablation of the deep substrate VTs.

The results of the study demonstrated an increase in
the frequency of transmural myocardial lesions with CS
occlusion at 40 W exposure power. Importantly, these re-
sults were obtained using an open-loop irrigated catheter,
which itself has advantages in lesion depth compared with
non-irrigated catheters. Moreover, the results of damage
zone expansion are obtained in an in vivo experiment that
fully mimics real clinical conditions.

Another important aspect of the study is the com-
parative analysis of the relative depth of nontransmural
lesions, which did not show an advantage of CS occlusion.
We believe that CS occlusion leads to an increased likeli-
hood of transmural injury by increasing conductive myo-
cardial heating, but some other ablation parameters, such
as ablation catheter-myocardial contact (contact force),
remain beyond the scope of the study. With insufficient
contact force, myocardial heating by RF current and, con-
sequently, the size of necrosis could be reduced. This may
have reflected the insufficient relative depth of necrosis in
non-transmural injury.
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Fig. 4. Necrosis volume (mm?3) with coronary sinus
occlusion (black) and with open coronary sinus

(gray): a - total sample; b - 30 W applications; c - 40 W
applications.
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conductive heating zone
Fig. 5. Schematic of the mechanism of radiofrequency current
lesion volume increasement in balloon occlusion of the coronary
sinus.
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The effect of our proposed approach is a short-term
slowing down or even complete stoppage of intramyocar-
dial blood flow, while the total specific heat capacity of the
tissue decreases due to a decrease in the heat-dissipating
blood flow. Consequently, there is no cooling of the con-
ductive heating zone during RF application (Fig. 5). The
necessity of using a sufficiently large balloon catheter for
valvuloplasty was motivated by the peculiarity of the struc-
ture of the venous system of the pig heart, in which the
unpaired vein (v. Azygos) drains into the distal part of the
CS, which is described in the literature [13].

Temporary occlusion of the CS is known in interven-
tional arrhythmology and is used for a higher frequency of
achieving electrical conduction blockade in the mitral isth-
mus during its endocardial ablation [11]. In addition, the
evidence base for efficacy and safety for the treatment of
refractory angina pectoris is provided by systems of chron-
ic limitation of blood flow in CS [12].

Nowadays, epicardial ablation [6, 14], transcoronary
alcohol ablation [14], bipolar radiofrequency ablation [15],
irrigation of RF catheters with hypotonic solutions [6], and
stereotactic radiotherapy [6] are used for the interventional
treatment of ventricular arrhythmias of deep location and
complex localizations. However, the described techniques
have significant limitations in the form of high frequency
of adverse events, the need for additional equipment and
additional operator qualification. Compared to the meth-
ods described, CS occlusion requires minimal additional
instrumentation. Also, because CS catheterization is a rou-
tine procedure in interventional arrhythmology, there is no
need for special operator training to use this technique.
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Limitations of the study

Limitations of the study include the peculiarities
of the anatomy of the venous system of the animal
model heart. Specifically, in pigs, the CS is formed by
the confluence of the great cardiac vein and the azy-
gos vein, and the body dimensions of the CS do not
differ from those of humans and averaged 2.9+0.5 cm
and 1.2+0.2 cm at the orifice for length and width, re-
spectively, for adult pigs weighing 90 kg [13]. Other
potential limitations of this model include anomalies
of cardiac embryogenesis; however, their incidence is
low. At the same time, anomalies of venous system de-
velopment, manifested mainly by the presence of an
additional persistent superior vena cava, account for
only 1% of all embryogenesis anomalies [16]. Also,
the limitations of the study include a small sample and
the lack of the ability to quantify the relationship be-
tween the degree of slowing of microcirculatory blood
flow and lesion size during RF application. Catheters
without pressure force control were used for RF ap-
plications; differences in catheter contact with the LV
surface may have affected lesion size.

CONCLUSION

RF applications with temporary CS occlusion with
slowing of LV intramyocardial blood flow are character-
ized by a higher frequency of transmural damage, as well
as an increase in the average volume of damage at an ex-
posure power of 40 W. No significant differences in lesion
depth, diameter and volume were observed at 30 W appli-
cation power.

REFERENCES

1. Lebedev DS, Mikhailov EN, Neminuschiy NM, et al.
Ventricular arrhythmias. Ventricular tachycardias and sud-
den cardiac death. 2020 Clinical guidelines. Russian Jour-
nal of Cardiology. 2021;26(7): 4600. (In Russ.) https://doi.
org/10.15829/1560-4071-2021-4600

2. Poole JE, Johnson GW, Hellkamp AS, et al. Prognos-
tic importance of defibrillator shocks in patients with
heart failure. The New England Journal of Medicine.
2008;359(10). https://doi.org/10.1056/NEJMoa071098.

3. Sapp JL, Wells GA, Parkash R, et al. Ventricular Tachy-
cardia Ablation versus Escalation of Antiarrhythmic Drugs.
The New England Journal of Medicine. 2016;375(2): 111-
121. https://doi.org/10.1056/NEJMoal513614.

4. Okubo K, Gigli L, Trevisi N, et al. Long-Term Outcome
After Ventricular Tachycardia Ablation in Nonischemic
Cardiomyopathy: Late Potential Abolition and VT Non-
inducibility. Circulation. Arrhythmia and Electrophysiol-
ogy. 2020;13(8): e008307. https://doi.org/10.1161/CIR-
CEP.119.008307.

5. Glashan CA, Stevenson W, Zeppenfeld K. Lesion Size
and Lesion Maturation After Radiofrequency Catheter
Ablation for Ventricular Tachycardia in Humans With
Nonischemic Cardiomyopathy. Circulation. Arrhythmia
and Electrophysiology. 2021;14(8): ¢009808. https://doi.
org/10.1161/CIRCEP.121.009808.

6. Cronin EM, Bogun FM, Maury P, et al 2019 HRS/
EHRA/APHRS/LAHRS expert consensus statement on
catheter ablation of ventricular arrhythmias. Europace.

2019;21(8): 1143-1144. https://doi.org/10.1093/europace/
euzl32.

7. Tokuda M, Kojodjojo P, Tung S, et al. Characteristics
of Clinical and Induced Ventricular Tachycardia Through-
out Multiple Ablation Procedures. Journal of Cardiovas-
cular Electrophysiology. 2016;27(1): 88-94. https://doi.
org/10.1111/jce.12873.

8. Nath S, DiMarco JP, Haines DE. Basic aspects of ra-
diofrequency catheter ablation. Journal of Cardiovascu-
lar Electrophysiology. 1994;5(10): 863-876. https://doi.
org/10.1111/j.1540-8167.1994.tb01125.x.

9. Fuller TA, Wood MA. Intramural coronary vascu-
lature prevents transmural radiofrequency lesion for-
mation: implications for linear ablation. Circulation.
2003;107(13):  1797-1803.  https://doi.org/10.1161/01.
CIR.0000058705.97823.F4.

10. Duan J, Yang D, He J, et al. Initial Experience in
Transvenous Implantation of a Left Ventricular Lead
With a Novel Venogram Balloon Catheter. Frontiers in
Cardiovascular Medicine. 2022;9: 892122. https://doi.
org/10.3389/fcvm.2022.892122.

11. D’Avila A, Thiagalingam A, Foley L, et al. Tempo-
rary occlusion of the great cardiac vein and coronary si-
nus to facilitate radiofrequency catheter ablation of the
mitral isthmus. Journal of Cardiovascular Electrophysiol-
ogy. 2008;19(6): 645-650. https://doi.org/10.1111/j.1540-
8167.2008.01185.x.

12. Verheye S, Jolicceur EM, Behan MW, et al. Efficacy of

JOURNAL OF ARRHYTHMOLOGY, Ne 4 (114), 2023



74

a device to narrow the coronary sinus in refractory angina.
The New England Journal of Medicine. 2015;372(6): 519-
527. https://doi.org/10.1056/NEJMoa1402556.

13. Reyes DM, Rivera JJ, Gomez FA, et al. Study of
coronary sinus and its tributaries in pigs. Spei Domus.
2015;11(23). https://doi.org/10.16925/sp.v11i23.1365.

14. Kumar S, Barbhaiya CR, Sobieszczyk P, et al. Role
of alternative interventional procedures when endo- and
epicardial catheter ablation attempts for ventricular ar-
rhythmias fail. Circulation. Arrhythmia and Electrophys-

EXPERINENTAL RESEARCHES

iology. 2015;8(3): 606-615. https://doi.org/10.1161/CIR-
CEP.114.002522.

15. Koruth JS, Dukkipati S, Miller MA, et al. Bipolar ir-
rigated radiofrequency ablation: a therapeutic option for
refractory intramural atrial and ventricular tachycardia cir-
cuits. Heart Rhythm. 2012;9(12): 1932-1941. https://doi.
org/10.1016/j.hrthm.2012.08.001.

16. Hsu FS, Du SJ. Congenital heart disease in swine.
Veterinary pathology. 1982;19(6): 676-86. https://doi.
org/10.1177/030098588201900613.

JOURNAL OF ARRHYTHMOLOGY, Ne 4 (114), 2023



EXPERINENTAL RESEARCHES

JOURNAL OF ARRHYTHMOLOGY, Ne 4 (114), 2023

75



76

https://doi.org/10.35336/VA-1287

EDITORIAL

LATEST NEWS IN THE JOURNAL OF ARRHYTHMOLOGY»
N.Z.Gasimova, M.M.Medvedev

Dear colleagues!

In recent years, the cardiological scientific com-
munity has faced numerous new challenges, prompting
the need for ongoing updates and revisions to the current
guidelines and editorial policies of the Journal. This ed-
itorial note focuses on the latest innovations introduced
in the Journal of Arrhythmology (hereinafter referred to
as the Journal).

Editorial Board. In recent years, we have ob-
served a rising interest in the Journal, evidenced by an
increasing number of submissions, including those from
international contributors. To maintain quick review
times and high-quality assessments, we have expanded
our team of experts. This expansion includes the addi-
tion of the Journal’s Editorial Council (details at https://
vestar.elpub.ru/jour/pages/view/EditorialS) and the re-
cruitment of new reviewers. Currently, the Journal fa-
cilitates reviews in both Russian and English. Moving
forward, our plans focus on further engaging national
and international experts in clinical and experimental
arrhythmology.

“Image” Section. The Journal’s categorization has
been expanded with the addition of a new article cate-
gory, “Image”. This section features rare and intriguing
clinical images, such as noteworthy electrocardiograms,
echocardiograms, X-ray images, Holter monitoring
data, electrophysiological and pathomorphological stud-
ies. The section’s guidelines allow posing questions to
the journal’s audience regarding the interpretation of
these images, providing access to their original sourc-
es, and publishing detailed responses to these questions
in the following issue. You can find the article submis-
sion guidelines for this section on the Journal’s web-
site (https://vestar.elpub.ru/jour/about/submissions#-
authorGuidelines). The Journal’s editorial team invites
you to submit interesting cases from your practice for
this section.

“Online First” Section. Now, articles receiving
positive reviews will be pre-published on the Journal’s
website within the “Online First” section. Both the Jour-
nal’s scientific editor and the article’s authors review
each article here. It is crucial to note that once articles
are published in this section, no further modifications
are possible. Articles in the “Online First” section are
citable, and their official publication date is the date they
were accepted for printing. While the final published
versions might slightly vary from those initially present-
ed, mainly in page layout in the final issue, the content
generally remains the same. Additionally, each article is
assigned a unique Digital Object Identifier (DOI), en-
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suring they are distinctly identifiable in the digital land-
scape.

Electronic Pages. In response to a surge in submis-
sions and mindful of financial limitations, the Journal
has launched “electronic pages.” These are not featured
in the print edition but are in every other way equiva-
lent to regular articles. They have been through the same
thorough review process, each assigned a unique DOI,
listed in the Journal’s table of contents, and made avail-
able on the Journal’s websites, electronic libraries, and
other platforms. The sole distinguishing feature of these
articles is the prefix ‘e’ before their page numbers.

Paid Publications. Starting in 2024, the Journal
will introduce a publication fee for articles with exter-
nal funding, including those published as part of grants,
government projects, or other sponsored initiatives.
This fee will be applied only after the article success-
fully passes the review process and is approved by the
editorial board. For payment processing, authors will
need to submit the complete name and details of the in-
stitution for contract and invoice issuance. The fee for
such publications will be 25,000 rubles.

Journal Library. In 2023, with the proactive in-
volvement of the Russian Cardiology Journal, the Li-
brary of Journals in Cardiology and Cardiovascular
Medicine was established. This library includes leading
Russian cardiology journals, such as the Journal of Ar-
rhythmology. The library’s website (https://www.car-
diojournal.online/) features both archives and current
issues of these journals.

Citation Challenges. The editorial board has ob-
served a recent decrease in citations for articles pub-
lished in the Journal, negatively affecting crucial met-
rics such as the Science Index, Hirsch index, and impact
factor, which are pivotal in determining the Journal’s
standing in top electronic libraries. To counter this, the
board aims to boost the citation of articles from domes-
tic publications, including those in the Journal of Ar-
rhythmology. A key strategy involves leveraging search
tools from the Library of Journals in Cardiology and
Cardiovascular Medicine and actively promoting Jour-
nal articles within professional networks and on social
media. To aid in finding and citing articles, the Journal
consistently updates its “References” (https://vestar.el-
pub.ru/jour/issue/archive), presented in citation-friendly
formats in both Russian and English. The editorial team
encourages the arrhythmological scientific community
to contribute to improving the ratings of domestic jour-
nals and is open to suggestions from colleagues, readers,
and the Journal’s authors.
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DYSFUNCTION OF CRT-D IN ACUTE MYOCARDIAL INFARCTION: IS THERE
A PLACE FOR PROGRAMING?
A.S.Postol, G.N.Antipov, A.V.Ivanchenko, V.V.Lyashenko, D.A.Kalinin, S.N.Kotov, A.B.Vygovsky, Yu.A.Shnejder
FSBI Federal Center for High Medical Technologies of Healthcare Ministry of Russia, Russia, Kaliningrad reg.,
Rodniki, 4" Kaliningradskoe road.

The article describes a clinical case of a patient with a previously implanted cardiac resynchronization therapy
with defibrillator function (CRT-D). For a long time, the patient was observed in the implanting clinic and the data was
also transmitted via remote monitoring. The developing acute myocardial infarction in the right coronary artery caused
a change in the parameter of the amplitude of the spontaneous R-wave in the patient. Subsequent ventricular fibrillation
(VF) due to stent thrombosis was undetected by the defibrillator and resulted in no detection and cessation of VF, despite
the implanted CRT-D. Changing the programming parameters did not affect the possibility of detecting a recurrent VF.
The VF that occurred twice was stopped by the first discharge of the external device. In view of the remaining low hypo-
sensing, a decision was made to reimplant the detecting part of the right ventricular electrode, after which defibrillation
test proved to be effective for termination induced VF. We believe that at critically low parameters of spontaneous R-wave
hyposensing, for the device to detect low-amplitude ventricular arrhythmias, programming the parameters does not solve
the problem of hyposensing. Current myocardial infarction as the cause of hyposensing may require active surgical tactics
replacement of the pacing and sensing electrode, in cases where the device connector allows this.

Key words: hyposensing; ventricular fibrillation; spontancous R-wave amplitude; defibrillator; parameter pro-
gramming
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Implantable cardioverter defibrillators (ICDs) are de-
vices whose primary function is to detect, recognize and
manage life-threatening ventricular arrhythmias such as
ventricular tachycardia and ventricular fibrillation (VF).
The effectiveness of ICDs in preventing sudden cardiac
death in patients has been repeatedly proven by several
large studies [1-3]. The ICD effect is realized due to se-
quential activation of the device functions: monitoring by
the device of all heart potentials, diagnostics of «abnormal
from the initial heart rhythm. Once an «abnormaly» rhythm
is recognized by the device, it is followed by its identifi-
cation according to the discriminators’ criteria and the ap-
plication of an ICD interrupting the ventricular arrhythmia
that may have led to cardiac arrest [4, 5]. The main param-
eter for correct detection of ventricular arrhythmias by the
device is the perception of the R-wave of the ventricular
electrogram on a spontaneous rhythm and the subsequent
correct recognition of the resulting life-threatening ventric-
ular arrhythmias.

The threshold for arrhythmia detection by the de-
vice depends on the programmed sensitivity parameter
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and the ability to perform automatic sensitivity adjust-
ment by the device to maintain adequate detection of VF
[6-9]. ICD perception disorders of the type of hypersens-
ing, defibrillator oversensing, or hypersensing can lead
to the delivery of erroneous, unwarranted shocks. These
situations occur, for example, in T-wave hypersensing,
perceptual electrode fracture (RVs). Insufficient percep-
tion (hyposensing) of signals by the defibrillator can lead
to a lack of detection and management of life-threatening
arrhythmias [10]. It is known that in low-amplitude ven-
tricular arrhythmias, which include VF, the probability
of not recognizing the arrhythmia is high [11]. Implan-
tation of cardiac resynchronization therapy devices with
defibrillator function (CRT-D) and ICDs for patients with
heart failure and high risk of sudden cardiac death with
follow-up care has been performed at the Federal Center
of High Medical Technologies in Kaliningrad since 2012.
In our practice, we have repeatedly encountered episodes
of impaired detection by implanted devices. At the same
time, ICD over-sensitivity was diagnosed in most cases.
Programming defibrillator parameters has always solved
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the problem of detection in cases of T-wave hypersens-
ing. In situations of oversensing with electrode fractures,
additional electrode implantation and programming were
required for stimulation and perception. We present a
case where the dysfunction of the device could not be
eliminated by programming the parameters.

Patient L., 64 years old, was long-term observed in
the Federal Center of High Medical Technologies of Ka-
liningrad in connection with implanted in August 2014
CRT-D for chronic heart failure of functional class 3 ac-
cording to NYHA with reduced left ventricular

CASE REPORTS

lar stimulation spikes. According to the data of urgently
performed CRT-D programming, a sharp increase in the
parameters of effective stimulation was revealed - capture
onthe RV -45V, LV - 5.5 V. Reprogramming the param-
eters of stimulus amplitude and duration at the electrodes
resulted in restoration of effective biventricular stimu-
lation. To exclude acute coronary syndrome, emergen-
¢y coronary angiography was performed, the results of
which diagnosed thrombosis of the right coronary artery
(RCA), thromboextraction and stenting of the RCA were

Device Status (Implanted: 13-Sep-2018)

(LV) ejection fraction - 20% and complete left

X . Battery Voltage (RRT=2.63V) 263V (24-Jan-2023)
bundle branch block with QRS complex width | a5 Full Charge 12.0 sec (19-Aug-2022)
of 190 ms. Cllnfcal and {nstrumentql examina- Kisial R i
tion revealed signs of dilated cardiomyopathy SVC
(LV end-diastolic volume - 243 ml, LV end-sys-  Pacing Impedance 456 ohms 342 ohms 380 ohms
tolic volume - 203 ml)) permanent form Of Defibrillation Impedance RV=43 ohms
. . . . SVC=57 ohms
atrial fibrillation. The coronary genesis of the
decrease in LV Systolic function was excluded Programmed Amplitude/Pulse Width 150 V/0.40 ms 425V /040 ms
according to coronary angiography, which did — Measured P/R Wave 0.4mv 10.4 mV
not reveal hemodynamically significant ste-  Programmed Sensitivity 0.30/mV 0.30 m
noses at the time of device implantation. To
achieve an adequate percentage of biventric-  Parameter Summary
ular stimulation, radiofrequency ablation of —Mo% VMR Eowerinats sUibpm
X . . X K V. Pacing LV->RV Upper Sensor 120 bpm
the atrioventricular junction was performed in
D, r2014. Detection Rates Therapies
ecembe . 014 AT/AF Monitor >171 bpm All Rx Off
During further follow-up 6 months after On >188 bpm ATP During Charging, 35J x 6
the device implantation positive clinical and — FVT OFF All Rx OFf
VT OFF All Rx Off

instrumental dynamics in the form of com-

plete regression of biventricular failure signs,
normalization of contractility parameters and
heart chamber dimensions (ejection fraction -
54%, LV end-systolic volume 60 ml, LV end-di-
astolic volume 130 ml) were observed. The fol-
lowing years the patient was clinically stable,
the parameters of the implanted device were
within normal values: QRS complex width at
biventricular stimulation was 135 ms, alpha
angle +15°, right ventricular (RV) capture pa-
rameters - 0.5 V, LV capture parameters - 3.0 V.
In 2018, the patient underwent a scheduled de-
vice replacement due to depletion of the power
source and the patient continued to be moni-
tored through both in-person clinic visits and
remote monitoring. An example of data trans-
mission via remote monitoring system from
24.01.2023 with parameters of spontaneous
R-wave amplitude and data of programmed
parameters are presented in Fig. 1.

The patients condition remained stable
until 26.01.2023, when pain, tiredness, lethar-
gy appeared, in connection with which the pa-
tient applied on an outpatient clinic. The con-
dition was considered as an acute respiratory
viral infection of mild course, non-steroidal
anti-inflammatory drugs were prescribed with
positive effect. On 29.01.2023, an episode of
loss of consciousness, hypotension occurred,
he was urgently taken to the intensive care
unit by an ambulance. The ECG recorded id-
ioventricular rhythm, unresponsive biventricu-

Fig. 1. Report received during routine data transmission using
remote monitoring system dated 01/24/2023. A bipolar sensitivity of
0.3 mV is programmed. Explanation in the text.
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Fig. 2. Remote monitoring system data: application of shock to
induced ventricular fibrillation during defibrillation test in the

operating room.

Fig. 3. Morphology of the stimulated QRS complex during
biventricular stimulation after reimplantation of an electrode for
stimulation and perception.
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performed. According to echocardiography on 30.01.2023,
local akinesia of the lower segments of LV was detected,
ejection fraction decreased to 25%, moderate dilatation of
LV cavity (LV end-diastolic volume - 172 ml). Thus, the pa-
tient's diagnosis was formulated as myocardial infarction.
The patient received therapy: Sacubitril+Valsartan 50 mg
2 times, Metoprolol tartrate 12.5 mg 2 times, Atorvastatin
40 mg, Eplerenone 25 mg, Torasemide 10 mg, Warfarin 2.5
mg 2 tablets, monitored by INR, Ticagrelor 90 mg 2 times,
Acetylsalicylic acid 100 mg daily, Pantoprazole 20 mg.

A day later, the patient was transferred to the spe-
cialized department in stable condition. However, on
07.02.2023, an episode of loss of consciousness devel-
oped again and resuscitative measures were performed.
According to the external ICD monitor, VF was recorded,
and rhythm was restored by a single external defibrillator
discharge. ICD dysfunction was suspected in view of the
absence of ICD activation during an episode of VF. The
patient was again transferred to the intensive care unit,
where emergency ICD programming was performed, which
revealed the absence of VF detection in the device memory.
Hyposensing at the RV electrode was suspected in a pa-
tient with ongoing myocardial infarction. Due to the sever-
ity of the patient s condition, determination of spontaneous
R-wave amplitude at ventricular extrasystole was not per-
formed. The ICD programming parameters were changed
to overcome hyposensing - the detection vector was
changed from bipolar to tip-coil, sensitivity from 0.3 mV to
0.15 mV. However, reprogramming the device settings was
ineffective: during a repeat episode of VF that occurred
immediately during programming, there was again no de-
tection of VF by the implanted device and no defibrillator
activation. Rhythm was restored by the first exposure to an
external defibrillator. The patient was re-emergency deliv-
ered to the radiology operating room, stent thrombosis was
registered according to coronary angiography. Repeated

Fig. 4. Electrode position after reimplantation.
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thromboextraction with RCA stenting was performed, on
the background of which the condition stabilized, further
observation was carried out in the intensive care unit. The
results of ICD programming on the following day revealed
a critically low R-wave amplitude on spontaneous ventric-
ular extrasystole of 1.0 mV with bipolar detection and 0.9
mV with tip-coil detection configuration, which persisted
with multiple retesting of sensing and capture parameters
in the intensive care unit. In addition, the device's battery
was diagnosed with signs of battery depletion - the device
had a charge of 2.63V. In view of unsatisfactory parame-
ters of CRT-D testing, signs of device charge depletion and
high risk of recurrence of absence of detection of episodes
of VF on 09.02.2023, the patient underwent replacement of
the stimulation and perception electrode with DF-1 (RVs)
connector in the apex of the RV and replacement of CRT-D.
The position of the stimulation and perception electrode
was finally determined after testing the parameters in the
operating room: the amplitude of the spontaneous R-wave
on the previously implanted electrode is 1.0 mV, the ampli-
tude of the effective capture is 3.0 V. The amplitude of the
spontaneous R-wave from the apex of the RV when tested
intraoperatively is 7.6 mV, and the amplitude of the effec-
tive capture is 0.5 V. Considering the clinical situation, a
defibrillation test (DFT) was performed in the operating
room, which confirmed adequate detection of induced VF
and control of the episode by the first discharge of the im-
planted device (Fig. 2).

Subsequently, the patient’s condition remained sta-
ble. When testing the parameters of implanted device
operation, the capture at the RV was 0.5 V and at the
LV was 4.5 V. The morphology of the stimulated QRS
and electrode position after electrode replacement for
stimulation and perception are shown in Figs. 3u 4. The
patient was discharged 12 days after reimplantation in
satisfactory condition.

DISCUSSION

The presented clinical situation demon-
strates a case of ICD dysfunction due to a sharp
deterioration of the R-wave recognition param-
eter in myocardial changes on the background
of ongoing acute infarction. The disturbance
of capture at the electrodes in this case can be
explained both by local pathologic changes in
myocardium, due to the current acute infarc-
tion in the RCA basin, and by the preceding
episode of viral infection, probably leading to
changes in the tissue of the entire myocardium.
Programming of the implanted device param-
eters made it possible to eliminate the seizure
disorder, but it was not possible to restore the
detection of VF by the device during acute
thrombosis of the RCA stent, which resulted
in the absence of device activation on the de-
veloped episode of VF. The important question
we asked ourselves in determining the need for
implantation of a new RV electrode, «Should
we wait for recovery, for an increase in spon-
taneous R-wave amplitude after resolution of
myocardial infarction?», led us to realize the
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high probability of scar formation at the site of the stim-
ulation and receptor electrodes (RVs) with the possibility
of recurrence of a life-threatening situation for the patient.
After implantation of the new electrode and defibrillation
test (DFT), it became clear that the probability of recur-
rence of episodes of non-detection and cessation of VF de-
spite the implanted ICD in the patient decreased.

In the current literature, the issue of ICD dysfunc-
tion due to failure of the device to recognize low-amplitude
ventricular arrhythmias seems to be very relevant. Howev-
er, in half of the hyposensing cases presented in the litera-
ture, the fatal outcome cannot be prevented [12]. Modern
approaches to solving the problem of detection of low-am-
plitude ventricular rhythm disturbances are realized in the
form of development and implementation of additional al-
gorithms for recognition and analysis of signals with am-
plitude less than 0.6 mV using the far-field channel. When
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the device detects such a low-amplitude signal at critical
time points, the defibrillator checks whether the discrimi-
nation criteria are met, and if so, it classifies the episode as
VF and defibrillates [13-15].

CONCLUSION

When the amplitude of the spontaneous R-wave
decreases, causing the inability to detect low-amplitude
ventricular arrhythmias, parameter programming does
not always solve the problem of ICD dysfunction. In the
presented case, hyposensing was probably due to ongoing
infarction at the site of right ventricular electrode implanta-
tion. Active surgical tactics, particularly replacement of the
stimulation and sensing electrode, may likely be required
to reduce the risk of non-detection and management of VF
despite an implanted ICD, where the device connector al-
lows this to be accomplished.
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THORACOSCOPIC ABLATION OF PERSISTENT ATRIAL FIBRILLATION AFTER LEFT ATRIAL
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A clinical case of successful radiofrequency thoracoscopic ablation of persistent atrial fibrillation after implantation
of an occluder in the left atrium appendage is presented.
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Atrial fibrillation (AF) is the most common arrhyth-
mia and is associated with an increased risk of mortality
from thromboembolic complications [1]. In more than 90%
of cases, thrombi are localized in the left atrial appendage
(LAA), and the risk of ischemic stroke increases 5-fold in
patients with AF [2]. Anticoagulants are traditionally pre-
scribed to prevent thrombosis. However, such therapy can
increase the risk of hemorrhagic LAA may be a viable alter-
native to anticoagulant therapy [3].

The primary indications for implanting an occluder
in the LAA include the ineffectiveness of anticoagulant
therapy, a high risk of bleeding while on anticoagulants, a
history of bleeding and recurrent strokes, contraindications
to anticoagulant therapy, as well as low patient compliance
and refusal to take anticoagulant therapy.

While most cases of AF are managed with conserva-
tive treatment, in many patients with long-standing persistent
AF, the efficacy of medications may be inadequate. In recent
years, interventional methods for treating AF, including ra-
diofrequency catheter ablation (RFA), have been actively de-
veloped and integrated into clinical practice. In modern med-
ical practice, RFA in the left atrium is a commonly employed
method for controlling heart rhythm in patients with AF es-
pecially when anticoagulant therapy is not possible or when
there are contraindications to its use, or when anticoagulants
are not effective enough [4].

The advent of RFA surgeries has made it possible to
replace traumatic surgeries with more gentle surgeries with
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a lower risk of complications. This technique is a minimal-
ly invasive intervention using a bipolar surgical ablation
system to create pulmonary vein isolation (PVI) with or
without substrate modification [5, 6].

Endocardial catheter-based PVI has become
the first-line therapy in patients with paroxysmal AF.
However, the results of this procedure in patients with
nonparoxysmal forms of AF remain unsatisfactory even
with multiple procedures. In such cases, the use of Cox-
Maze surgery, the effectiveness of which has been prov-
en by numerous studies, is promising for the treatment
of nonparoxysmal forms of AF. The Cox-Maze proce-
dure, despite its high effectiveness, is considered high-
ly invasive and carries a risk of severe complications.
As a result, minimally invasive interventions have been
developed and adopted to achieve similar efficacy in
treating persistent forms of atrial fibrillation (AF) while
avoiding or reducing the number of complications. Tho-
racoscopic ablation is thus the most promising method
that has proven to be highly effective and safe in patients
with various forms of AF [7].

In some patients, the implantation of an occluder in
the LAA may pose a risk of device dislocation. In such cas-
es, thoracoscopic RFA remains one of the primary surgical
methods for the long-term control of sinus rhythm in the
treatment of persistent AF.

The aim of this publication is to present a clinical
case of successful radiofrequency thoracoscopic ablation
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of persistent atrial fibrillation after implantation of an oc-
cluder in the LAA.

Patient P, 68 years old, has been observed since
2005 with the diagnosis: paroxysmal tachysystolic AF.
Mild regurgitation on the mitral and tricuspid valves.
Heart failure 114 (AHA C), NYHA II. Hypertension with
very high risk of cardiovascular complications.

At examination in 2014 and 2018, no occlusive ste-
notic changes were detected by coronary angiography.

Since 2019, the patient had an increase in the fre-
quency and prolongation of episodes of AF. The patient
was routinely hospitalized in May 2019, diagnosed with
persistent form of AF. Upon admission to the hospital, the
patient was receiving the following medications: 1. Warfa-

rin at a dose of 6.125 mg/day. 2. Amiodarone at a dose of

h
3L 21cm
2L 19cm
1L 21cm

+

(]

3L 28cm
2L 23cm
1L 24cm

Fig. 1. Measurement of the left atrial appendage diameter for
occluder implantation in the projections: a - 45°, b - 90°, ¢ - 126°.
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200 mg/day. 3. Losartan + hydrochlorothiazide combina-
tion at a dose of 50/12.5 mg/day. No effect of taking anti-
arrhythmic therapy (AAT) was noted. From the anamnesis
it was established that against the background of taking
warfarin in 2018 and 2019, hemarthrosis of the right knee
joint occurred repeatedly.

In the hospital, due to the high degree of symptom-
atic arrhythmia and the ineffectiveness of AAT, the patient
underwent surgical treatment, specifically cryoballoon iso-
lation of the pulmonary veins, on May 15, 2019. The right
common femoral vein was punctured, and then a guidewire
was inserted into the right atrium, through which Preface
MP was introduced. By Preface MP, a needle was inserted
to puncture the interatrial septum. Next, a left common fem-
oral vein was punctured, and an intravascular ultrasound
transducer was passed into the right atrium.
An atrial septal puncture was performed. Flex-
Cath is inserted into the left atrial cavity. Cryo-
balloon PVI of 240 seconds duration was per-
formed alternately. Due to the high calculated
risk on the CHA,DS -VASc scale of 3 points,
the patients unwillingness to take anticoag-
ulants for a long time, the patient underwent
endovascular occlusion of LAA (June 11, 2019)
as a planned second stage (Fig. 1). The patient
was recommended to take AAT - amiodarone
200 mg per day in the postoperative period.

In August 2019, the patient experienced
heart palpitations and took propafenone at a
self-administered dose of 300 mg to manage
her AF episodes, as she failed with emergency
medical calls. The patient was re-hospitalized
to the cardiology department due to persisting
AF confirmed by electrocardiography data dat-
ed August 2019.

According to the transesophageal echo-
cardiography (Echo) data from August 22,
2019, an occluder is positioned in the LAA
area, and the placement of the occluder ap-
pears to be correct. Additionally, there were
no thrombi detected in the heart cavities (Fig.
2). 3 months after occluder implantation and
transesophageal Echo, the patient was recom-
mended to discontinue anticoagulant therapy,
start acetylsalicylic acid at a dose of 75 mg/
day together with clopidogrel at a dose of 75
mg/day, AAT - amiodarone 200 mg/day,

An electrophysiologist was consulted,
and indications for thoracoscopic ablation
were determined because of low efficacy of
previously performed cryoballoon PVI, lack
of sinus rhythm control, and persistence of
AF. The patient was hospitalized in October
2020 in the cardiac surgical unit. At the time
of admission, she complained of periodic
heart palpitations and palpitations accom-
panied by a pressing pain behind the ster-
num. Based on the results of the transesoph-
ageal Echo performed on October 14, 2020,
the following findings were observed: LAA -
occluder, occluder position is correct, no
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thrombi in the heart cavities were detected. According
to transthoracic Echo data of October 13, 2020 - rela-
tive insufficiency of mitral and tricuspid valves, signs of
pulmonary hypertension, sclerotic changes of aorta and
aortic valve.

Due to the persistence of paroxysms of AF, absence
of sinus rhythm control against the background of taking
amiodarone at a dose of 200 mg per day in the postoper-
ative period for a year, thoracoscopic ablation was per-
formed on October 16, 2020. The procedure was carried
out to minimize the potential risk of dislocation of the oc-
cluding device from the LAA during endovascular RFA and
cryoballoon PV in the left atrium. Thoracoscopic ablation
was chosen as a method that is performed under visual
control, reducing the risk of occluding device dislocation.
This approach helps ensure the stability and effectiveness
of the occluding device in maintaining sinus rhythm.

Thoracoscopic ports were placed by access at the
3rd, 4th, and 5th intercostal spaces along the mid and pos-
terior axillary line on the right and left. Thoracoscopy was
performed under positive pressure conditions in the pleural
cavities. The pericardium was opened, oblique and trans-
verse sinuses of the pericardium were isolated, the zone of
isolation of the pulmonary veins and left atrium (box lesion)
was formed with AtriCure (bipolar) and MLP ablators. Iso-
lation of the PV and posterior wall of the LA was verified.
Pericardial and thorascopic suturing was performed. The
pleural cavity drained actively on both sides. At the end of
the procedure, sinus rhythm was observed with a HR of 64
beats/min (see Figs. 3, 4).

In the postoperative period for three days the pa-
tient was under observation in the anesthesiology and
resuscitation department with subsequent transfer to

Fig. 2. Correct positioning of the occluder in the left
atrial appendage.

CASE REPORTS

the cardiac surgery department, no rhythm disturbances
were observed. During ten days of observation, cardiac
rhythm disturbances did not recur, and the patient’s con-
dition was considered satisfactory. According to the data
of daily electrocardiogram monitoring, sinus rhythm
with an average HR of 74 beats/min (60-136 beats/min)
was maintained throughout the observation period. Ac-
cording to transthoracic Echo data of October 21, 2020,
no pericardial sheet divergence was detected, contractil-
ity of the left ventricular myocardium was satisfactory.

The patient was discharged to the outpatient stage
of treatment on the tenth day after surgery, and it was
recommended to continue taking amiodarone at a dose of
200 mg/day, as well as atorvastatin, losartan, spironolac-
tone and thorasemide. Repeat examinations after 3 and 6
months revealed no clinically significant paroxysms of AF
or other rhythm disturbances, which allowed to stop the
patient’s AAT. In dynamics the patient s tolerance to physi-
cal activity increased. At the visit 10 months after surgery,
according to the data of transesophageal Echo, the occlud-
er position in the LAA was correct, no thrombi in the heart
cavities were detected.

DISCUSSION

In the presented case, thoracoscopic ablation was re-
quired to achieve PV reisolation and cardiac rhythm resto-
ration in a patient with long-term persistent AF after place-
ment of an occluder in the LAA due to the ineffectiveness
of previously performed interventional cryoballoon inter-
vention.

Fig. 3. Thoracoscopic ports in the 4th, 5th and 6th
intercostal spaces.

Fig. 4. AtriCure bipolar ablator.
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Exploring the available literature sources - PubMed,
Google Scholar, Elibrary - we did not find any similar clin-
ical cases. We found clinical cases of efficacy of catheter
ablation after previously failed PVI surgery and LAA oc-
clusion in patients with non-valvular AF and no cases of
thoracoscopic ablation [8-10].

D.T.Walker and K.P.Phillips in 2015 reported 10
cases of successful catheter ablation in the left atrium in
AF in patients with implanted WATCHMAN device [8].
Christian-Hendrik Heeger et al. in their article described
their experience with catheter ablation in 8 patients with
symptomatic paroxysmal or persistent AF and previous-
ly implanted WATCHMAN or AMPLATZER devices for
LAA closure. Successful PV aperture RFA was achieved
without periprocedural complications. The authors not-
ed no device dislocations, 1 patient was found to have a
device-related thrombus despite dabigatran therapy, 5 pa-
tients maintained stable sinus rhythm, and no bleeding or
stroke occurred during 554 days of follow-up [9]. Mohit
K. Turagam et al. described their experience with catheter
ablation in 60 patients with AF and a WATCHMAN oc-
cluder. Among the patients, electrical activity of LAA was
observed in 56% and reciprocal tachycardia and triggers
of AF were observed in 28% of cases. Electrical isolation
was attempted in 17 patients, and complete isolation of the
LAA was achieved in only 10 of these patients. Post-pro-
cedure imaging revealed endoleaks in 30% of patients and
new significant endoleaks (=5 mm) in 10% of patients after
successful RFA, which required continued anticoagulant
treatment. However, the authors point out that electrical
isolation of the LAA can be difficult and attempting to per-
form it may lead to an increased risk of paracluder blood
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flow and recurrence of AF in almost all patients [10].

Although RFA is the main method of treatment of AF
because of its safety and low invasiveness, it is accompa-
nied by a high rate of recurrence of AF, which reaches 43%
during the first year of follow-up. Recurrent symptomatic
AF or atrial tachycardia after RFA procedure requires repeat
ablation in 20-40% of patients. However, repeated ablation
may lead to scarring of atrial tissue, which may contribute to
the formation of a proarrhythmogenic substrate in the atria,
subsequently leading to new nonpulmonary venous triggers
or atypical atrial flutter in the future. Total thoracoscopic ab-
lation may be a good treatment choice due to the high possi-
bility of achieving transmurality in patients with refractory
AF. According to recent data, this method eliminates AF in
80-90% of patients [11].

In this aspect, thoracoscopic ablation after unsuc-
cessful catheter based RFA in patients with persistent AF,
in combination with an existing occluding device in the
LAA, is a reasonable manipulation in terms of effective-
ness in long-term preservation of sinus rhythm and preven-
tion of complications.

CONCLUSION

This clinical case demonstrates that thoracoscopic
ablation can be an effective and safest treatment option,
especially in patients with an already established LAA
occluder for long-term sinus rhythm control. Our clinical
case is the first in the practice of our center and, consid-
ering no previously described similar clinical cases in the
available literature, is original and important in practical
terms, which may help practitioners to personalize therapy
and achieve efficacy in the treatment of patients with AF.
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We report a case of two patients with frequent idiopathic premature ventricular contractions. One of them had more
than 25% of ventricular contractions per day leading to fast development of cardiomyopathy and its complete regression
upon ventricular arrhythmia elimination. The second one had from 40% to 73% of ventricular contractions per day including
non-sustained and sustained ventricular tachycardia without any structural changes of the heart during 28 years of follow-up.
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Frequent premature ventricular complexes (PVC) in
people of different ages are associated not only with a high
risk of sudden cardiac death, which is well known [1-5],
but also with the formation of arrhythmia-associated car-
diomyopathy (ACMP). Current guidelines for the manage-
ment of ventricular arrhythmias and prevention of sudden
cardiac death [1,3] have special sections on ACMP. It is
worth mentioning that ACMP is a newly coined term used
to describe cardiomyopathy resulting from high heart rates
during atrial fibrillation or supraventricular tachycardia,
along with a significant number of ventricular ectopic con-
tractions. This term has been adopted by working groups in
the Russian recommendations on the diagnosis and treat-
ment of arrhythmias [3,6,7]. As it is known, the number of
PVCs per day of Holter monitoring (HM) of electrocardio-
gram (ECQ) is considered to be the determining factor in
the formation of ACMP in ventricular arrhythmias. Thus,
the Russian recommendations of the Ministry of Health of
the Russian Federation in 2020 [3] states that drug treat-
ment of PVC is recommended in cases when arrhythmia is
accompanied by clinical symptoms or leads to dilatation of
heart cavities and decreased myocardial contractility of the
left ventricle (LV) against the background of frequent ven-
tricular ectopic activity exceeding 15% of the total number
of heart beats per day according to HM data. In the ESC
2022 recommendations [1], it was proposed to consider
the probability of ACMP in patients with unexplained de-
crease in LV ejection fraction and «burden» of ventricular
PVCs of at least 10%. The feasibility of catheter ablation
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for the prevention of ACMP is suggested to be considered
in asymptomatic patients with idiopathic PVC if its amount
exceeds 20% per day. The same criteria can be seen in
the currently discussed Russian Ministry of Health 2023
recommendations. The document «Antiarrhythmic drugs
- clinical use and decision-making algorithms: consensus
opinion of experts» [8] states that a strict correlation with
ACMP formation is demonstrated by the number of PVCs
more than 24% or 20000 per 24-hour ECG HM. Thus, it
is the number of PVCs that is considered to determine the
risk of ACMP formation.

However, this criterion, while certainly important, is
not the only one. Thus, the same document [8] states that
such features of PVC as the width of the QRS complex (an
indicator of ventricular dyssynchrony), prematurity index,
its polymorphism, and duration of existence are also as-
sociated with the formation of ACMP. Some other criteria
have been proposed, such as morphology and fragmenta-
tion of ectopic QRS complexes [9-11].

Below we present two clinical observations that sug-
gest that the number of PVCs is an important, but not the
only, cause of ACMP formation.

Clinical case 1

Patient D. came to the clinic in 2008 (41 years old
at the time of his treatment) with complaints of increased
fatigue, weakness, dyspnea at physical load exceeding the
daily load that had appeared for six months. Deteriora-
tion of well-being was associated with increased emotional
stress (mother s illness). Infrequent rises in blood pressure
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(BP) up to 140/90 mmHg were registered. He had no pre-
vious history of any disease and did not take any medi-
cations. Rhythm disturbances were detected incidentally
during BP measurement. The presence of frequent PVCs
in the bigeminy pattern is documented on ECG. HM from
22.08.2008: on the background of sinus rhythm there was
registered frequent monomorphic single PVC (Fig. 1) in
the amount of 27308 (25,6%), of which 16515 (26,1%)
during the day and 10793 (24,8%) at night. Echocardiog-
raphy (Echo) dated 22.08.2008:

CASE REPORTS

Magnetic resonance imaging of the heart with contrast
from 26.02.2023 (at the patients initiative): no structural
changes of the heart were detected, LV global contractility
was preserved. Currently taking bisoprolol 1.25 mg daily,
perindopril 2.5 mg + indapamide 0.625 mg daily on a con-
tinuous basis. The patient has no complaints at this time.

Clinical case 2

Patient A. came to the clinic in 2009 (35 years old
at the time of referral). She was asymptomatic. At the age
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ceased within 1 year after inter- -

ventional treatment. During HM  Fig. 1. Electrocardiogram of patient D. Single monomorphic premature
with blood pressure monitoring  ventricular complex, 25 mm/sec.

over time, the number PVCs
does not exceed. The morphol-
ogy of these PVCs is different
from what was observed before
catheter ablation. Periodical-
ly, there are mild episodes of
systolic —arterial hypertension
during the daytime. Echo in dy-
namics: gradual decrease of LV
dilatation (decrease of end-dia-
stolic and end-systolic size) and
increase of LV global contrac-
tility to normal values with for-
mation of small concentric LV
hypertrophy in recent years (as
a consequence of existing arte-
rial hypertension). Echo dated
16.06.2022 (last performed):
concentric LV hypertrophy
(interventricular septum wall
thickness 1.1 cm, posterior wall
thickness 1.1 cm) with signs of
relaxation disorder. End-diastol-
ic dimension 5.30 ¢cm (normal),
end-systolic ~ dimension  3.70

cm (normal). Left atrial dimen- ™ oanwe: s

Vi 25amic A: 10mm

sions are 4.0 cm (normal). LV  Fig. 2. Electrocardiogram of patient A. Single monomorphic premature
ejection fraction 62% (normal).  ventricular complex from the right ventricular outflow tract, 25 mm/sec.
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of 21 years, a frequent PVC in the bigeminy pattern was
detected for the first time on a randomly recorded ECG.
No structural cardiac changes were detected on echo-
cardiogram. ECG HM revealed more than 40000 single
and paired PV Cs, unstable ventricular tachycardia (VT).
The study was a three-channel study, and the topicality
of the PVC was not determined. Over the next 14 years,
the patient was consistently prescribed almost all known
beta-blockers and non-dihydropyridine calcium antag-
onists, as well as class I and III antiarrhythmic drugs
(disopyramide, procainamide, quinidine bisulfate, mex-
iletine, phenytoin, lappaconitine hydrobromide, propafe-
none, etacizin®, amiodarone, sotalol) registered in Rus-
sia at that time. No antiarrhythmic effect was obtained.
At the same time, the only worsening of well-being for
the whole time, excluding side effects of drugs, was re-
lated to amiodarone-induced thyrotoxicosis, which re-
quired drug therapy for six months (with normalization
of thyroid function). On referral to the clinic: HM from
13.01.2009 - on the background of sinus rhythm there
was registered frequent monomorphic single PVC (Fig.
2) in the amount of 43072 (37,9%), of which 26735
(31,9%) during the day and 16337 (45,9%) at night.
In addition to a single PVC, the patient had about 250
paired PVCs (Figure 3), more than 300 episodes of un-
stable VT (Figure 4), and 17 paroxysms of VT lasting
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from 35 seconds to 18 minutes with a heart rate of 112 to
132 per I minute (Figure 5). The cumulative number of
ectopic contractions per day exceeded 50%. Localization
of arrhythmogenic substrate by 12-lead ECG, as can be
seen, right ventricular outflow tract [12-15]. Echo from
13.01.2009: heart chambers are not dilated. The left ven-
tricular myocardium is not thickened. LV contractility is
preserved, local contractility disorders are not revealed.
LV diastolic function is not impaired. Right ventricular
function is not impaired. The walls of the aortic root,
aortic valve flaps are not changed. The mitral valve leaf-
lets are elongated. Prolapse of both flaps (anterior - up
to 5 mm, posterior - up to 3 mm) into the left atrial cavity.
Blood flow on the valves is not accelerated, their open-
ing is sufficient. Mild mitral and tricuspid regurgitation.
Systolic pressure in the pulmonary artery - 35 mmHg.
Magnetic resonance imaging of the heart with contrast
from 18.02.2009 (the study could be performed despite a
large number of ectopic contractions): no signs of myo-
carditis or fibrotic changes of myocardium, as well as
lipomatosis were revealed. Global ventricular systolic
function is preserved. The heart cavities were not dilat-
ed. On 22.01.2009 and 28.09.2009 in 2 different clinics
(Russia, Germany) attempts of radiofrequency catheter
ablation of arrhythmogenic substrate in the mid-septal
zone of the right ventricular outflow tract were made,

which were unsuccessful. The
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Fig. 4. Holter monitoring data of patient A. Unstable monomorphic ventricular
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localized contractility impair-
ment. Global contractility of LV
myocardium is preserved. Dia-
stolic function is not impaired.
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substrate by thoracoscopic ac-

cess, which she declined. Does
not receive drug therapy.
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DISCUSSION

These clinical examples, from our point of view,
quite convincingly illustrate the notion that many PVCs is
an important, but not the only cause of ACMP formation. In
the first patient presented, the arrhythmic history was quite
short. To be more specific, we do not know its age, but the
complaints characteristic of ACMP only started occurring
during the 6 months leading up to the identification of the
gastrointestinal issues. Has no significant doubts regarding
the diagnosis of ACMP, as it is confirmed by the complete
reversal of the existing changes in heart structures after the
elimination of arrhythmia. The second clinical example
is opposed to the first. In this case, it seems obvious that
the patient, despite at least 28 years of arrhythmia history

CASE REPORTS

with the number of ventricular ectopic contractions reach-
ing 73% of the total number of heart beats per day (not
only PVC, but also unstable and paroxysmal VT), did not
have and did not have any structural changes of the heart
chamber dilatation of its chambers and decreased pumping
function during the entire period of observation.

Thus, there must be other characteristics of PVCs
that, in addition to quantity, possibly determine their hemo-
dynamic significance and may be associated with ACMP
formation. Such of them as width, morphology, polymor-
phism and fragmentation of QRS complexes have already
been listed above. Obviously, they are largely related to the
localization of the arrhythmogenic substrate. Identifying
the most significant ones is an important task for determin-
ing the treatment of PVCs.
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FIRST PRESENTATION OF ATRIAL FIBRILLATION WITH PRE-EXCITATION SYNDROME
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Palpitation is a symptom of cardiac arrhythmia commonly presented at hospital admission. It has a wide range of
clinical importance, from subtle insignificant cardiac ectopic beats to life-threatening cardiac arrhythmias with a risk of
sudden cardiac death. Approach to palpitation emphasizes on the identification of its primary cause which relies strongly
on the underlying risk factors and age groups. Cardiac arrhythmias due to innate cardiac conductive disorders such as
accessory pathway in Wolff-Parkinson-White syndrome tend to present at a younger age while arrhythmias related to
ischemic heart disease occur mostly in the elderly population. We report a case of first diagnosed atrial fibrillation in an
81-year-old patient with previously unknown pre-excitation syndrome.
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Palpitation is one of the common patient complaints
at hospital admission. Beyond insignificant idiopathic car-
diac ectopic beats in some subjects, other cases have prima-
ry causes of palpitation ranging from dehydration, systemic
illnesses such as sepsis, thyroid diseases to disabling struc-
tural heart diseases, and arrhythmias may be life-threaten-
ing. Thus, the initial approach to patients with palpitation
focuses on identification of the primary etiologies by a fo-
cused history taking, physical and laboratory examinations,
a 12-lead electrocardiogram, and
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and correct acute management of cardiac arrhythmia before
subsequent referral to the cardiac electrophysiologists [1].

The aim of the present case report is to demonstrate
the rare case of late preexcitation syndrome diagnosis in an
octogenarian hospitalized with first ever atrial fibrillation
episode. Since atrial fibrillation against the background of
ventricular preexcitation is a potentially life-threatening
dysrhythmia, catheter ablation of the accessory pathway
should be performed.

cardiac imaging.

A 12-lead electrocardio-
gram is one of the most import-
ant tools in diagnosing a cardiac
arrthythmia. A correct diagnosis
from an electrocardiogram al-
lows cardiologists to carry out
necessary interventions such as
electrophysiological study and
ablation of an accessory pathway.
On the other hand, a wrong inter-

pretation of an electrocardiogram -~ - 1 =

can lead to incorrect treatment N =
that may result in disastrous out- T g =
come including death. A phy- L‘lh o SN ?'Ju:q«

sician should therefore be well
trained in interpreting electrocar-
diograms to ensure appropriate
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Fig. 1. Electrocardiogram on admission. Electrocardiogram showed irregularly
irregular wide-complex tachycardia with slurred upstrokes in QRS complexes with
the absence of P wave to suggest atrial fibrillation with pre-excitation.
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An 81-year-old man presented with a two-week-dura-
tion of intermittent palpitations. The palpitation episodes
had no precipitating factor and were not associated with
physical exertions. He had a background medical condi-
tion of hypertension and diabetes mellitus, but there was
no history of palpitations or other cardiac diseases. Upon
presentation, his physical examination revealed irregular-
ly irregular peripheral pulses with a heart rate range from
180 to 200 beats per minute and a blood pressure of 120/70
mmHg. Other systemic examinations were otherwise unre-
markable particularly no extra heart sounds and murmurs.

His initial electrocardiogram showed irregularly
irregular wide-complex tachycardia with a ventricular
rate of 180 beats per minute. There was no P wave ob-
served and the QRS complexes had slurred upstrokes
(Fig. 1). A serial electrocardiogram revealed regular
wide-complex tachycardia with a ventricular rate of
250 beats per minute representing atrial flutter with 1:1
conduction (Fig. 2), which subsequently reverted spon-
taneously to sinus rhythm with slurred upstrokes in QRS
complexes (Fig. 3). The presence of broad QRS com-
plexes with slurred upstroke representing delta waves
suggested the presence of an accessory pathway. The
upright QRS complexes in VI and positive delta waves
in all inferior leads suggested the location of accesso-
ry pathway was at the lateral wall of the left ventricle.
He was not given any atrioventricular nodal blocking
agent in view of the risk of ventricular tachyarrhythmia
in atrial fibrillation and flutter with pre-excitation.

His blood tests including serum electrolytes, tro-
ponin I, and thyroid function test were normal. An echo-
cardiography during sinus rhythm showed good left
ventricular systolic function with an ejection fraction
of 61% and no regional wall motion abnormalities. The
cardiac chambers were normal in size. Invasive elec-
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Fig. 2. Electrocardiogram showed regular wide-complex tachycardia representing
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trophysiology study revealed the presence of a left lat-
eral atrioventricular accessory pathway, and inducible
atrial flutter with atrioventricular conduction over the
accessory pathway. Successful radiofrequency cathe-
ter ablation of the accessory pathway was done with-
out complication. The patient was given an oral anti-
coagulant for stroke prophylaxis in atrial fibrillation
and did not have further episodes of palpitation during
a 6-months follow-up period.

DISCUSSION

The main finding of our case report is that pre-
viously asymptomatic ventricular preexcitation due to
atrioventricular accessory pathway may be associated
with the development of symptomatic atrial fibrillation
and atrial flutter in older ages. Standard and sometimes
extended electrocardiographic evaluation may be neces-
sary for correct diagnosis.

The prevalence of Wolff-Parkinson-White pattern
on electrocardiogram is estimated to be 0.1% - 0.3% in
the general population [2,3]. It is more common in men
than in women, with half of the patients being asymp-
tomatic at diagnosis and tend to remain so thereafter [3].
The Wolftf-Parkinson-White pattern in an asymptomat-
ic patient may be intermittent and usually disappears
permanently later in life [4]. However, elderly patients
remain at risk of a dangerous form of Wolff-Parkin-
son-White and that sudden death may be the first event
in an asymptomatic patient [5].

Wolff-Parkinson-White syndrome can manifest as
different types of supraventricular arrhythmias, includ-
ing atrioventricular reciprocating tachycardia (AVRT),
atrial fibrillation and atrial flutter [6]. AVRT remains the
most common arrhythmia in patient with Wolff-Parkin-
son-White syndrome [7]. Atrial fibrillation in the pres-
ence of accessory pathway is
not uncommon and has a prev-
alence rate of 10-30% [8]. Atri-
al fibrillation occurs earlier in
patients with AVRT compared
to those without documented
AVRT and is more common in
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The prevalence rate of atrial

| fibrillation in asymptomatic

| ] patient with pre-excitation syn-
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~  drome is 8% [3].

5 Atrial fibrillation with

-~ pre-excitation is  potentially

life-threatening as it may degen-

| s erate into ventricular fibrillation

s | and result in sudden -cardiac

death. Treatment with atrioven-
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tricular nodal blocking agents

such as adenosine, calcium

] T channel blockers, beta block-

A

| ers and possibly amiodarone

Commle Iomm/mv  150Hz 909 1250239 CID: 1 E

Fig. 3. Electrocardiogram showed sinus rhythm with slurred upstrokes in QRS
complexes, which suggested the presence of an accessory pathway.
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are contraindicated as impulses
from the atria would preferen-
tially conduct through the acces-
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sory pathway to the ventricle, resulting in the degeneration
of the rhythm into ventricular fibrillation [10,11]. Hemo-
dynamically stable patients may be treated with procain-
amide or ibutilide. Synchronized electrical cardioversion is
recommended for hemodynamically unstable patients. The
treatment of choice in long term is catheter ablation of an
accessory pathway [12].

Despite the relative awareness of Wolff-Parkin-
son-White syndrome among medical doctors, the recogni-
tion of atrial fibrillation with pre-excitation syndrome on
an electrocardiogram can be challenging. In one survey,
electrocardiograms of Wolff-Parkinson-White with atri-
al fibrillation was identified as Wolff-Parkinson-White in
only 18% of the emergency physicians, and only less than
10% were able to identify atrial fibrillation [13]. In our
case, the man had remained asymptomatic in the past eight

CASE REPORTS

decades with undiagnosed accessory pathway until the
current presentation. The differential diagnosis of a broad
QRS complex tachycardia includes ventricular tachycar-
dia, supraventricular tachycardia with aberrant atrioven-
tricular conduction, antidromic atrioventricular recipro-
cating tachycardia, and atrial fibrillation with the presence
of an accessory pathway as in our case. A monomorphic
ventricular tachycardia was ruled out as the initial electro-
cardiogram had revealed an irregularly irregular rhythm.

CONCLUSION

Pre-excited atrial fibrillation can be the first form of
presentation in a previously asymptomatic individual with
an undiagnosed accessory pathway. Prompt recognition of
the diagnosis on an electrocardiogram is crucial in manag-
ing this potentially fatal arrhythmia.
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