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3a aBa pecstunetvs, NpPOoLUEALUVX MOCAE BHEAPEHWST BHYTPUCOCYANCTbIX METOAVK BU3Yann3aumy B KIIMHUYEe-
CKYIO MPakTuKy, 3TV TEXHOJI0MMM 3aHsiiM [OCTOMHOE MECTO B apCeHasle CPeACTB JIeYEHUsI KOPOHapPHOro
arepocksiepo3sa v, 6e3 rnpeyBeIndeHus, MoJIHOCTbIO TPAHCHOPMUPOBAIN Kak KOHOUIrypaLumio npouecca, Tak v
exefHeBHYI0 paboTy B PEHTreHornepaumoHHO. [TOMUMO 4OCTUrHYTOro TEXHOJI0MM4YEeCKOro rnporpecca, caeany-
€T OTMETUTb COJINAHbIVI 0ObEM HaKOMIEHHbIX 3@ 3TO BPEMS Ka4€CTBEHHbIX A0Ka3aresbHbIX AaHHbIX, CBUAE-
TEIbCTBYIOLUMX O MPENMYLLECTBE METOAMK BHYTPUCOCYANCTON BU3Yann3aLmmy B CPaBHEHUN C TPaANLMOHHOM
aHrvorpagueri B onTUMU3aLmmy YpeCcKOXHbIX KOPOHaPHbIX BMeLuaTesibCTB. OCHOBbLIBAsICb Ha MOLLHOW [0Ka3a-
TesIbHOM 6a3e 1 60JIbLLIOM JIMYHOM OrbITE, aBTOPbI AaHHOIrO AOKYMEHTa AarT 000CHOBaHWE )15 IPUMEHEHUS
MEeToANK BHYTPUCOCYANCTOM BU3Yyann3aumy B €XEOHEBHOV KIMHUYECKOV MpPakTuKe, OLEHUBAaKOT VX POJIb
B YJIYHLUEHUN PE3YJIbTATOB YPECKOXHbIX KOPOHAPHbIX BMeLuaresnscTB. Kpome Toro, npeanaaraercs TpexypoB-
HeBasi cuctemMa 0Oy4eHWsT CreLnaancToB 1 CriIoCOOCTBOBAHUSI MPOABUXEHNIO METOANK BHYTPUCOCYANCTOM
BU3yann3aumm C LeJbio X BHEAPEHWS B KIIMHUYECKYIO MPAaKTUKY KaXXA0V PEHTreHoNnepaLmnoHHOM CTPaHbI.
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Two decades have passed since the introduction of intravascular imaging techniques into clinical practice.
These techniques have taken their rightful place in the treatment toolset for coronary atherosclerosis and,
without overstating, have completely transformed both the procedure configuration and the daily work in the
CathLabs. In addition to the technological advances achieved, it should be noted that substantial amount of
qualitative evidences have been accumulated during this time, suggesting the superiority of intravascular
imaging techniques over conventional angiography in optimizing percutaneous coronary interventions. Based
on the strong evidential base and extensive personal experience, the authors of this paper provide a rationale
for the use of intravascular imaging techniques in routine clinical practice, evaluating their role in improving the
results of percutaneous coronary interventions. In addition, we propose a three-level system to train specialists
and promote intravascular imaging techniques in order to introduce them into the clinical routine of every
CathLab in Russia.

Keywords: intravascular imaging, percutaneous coronary interventions, IVUS, OCT, optimal stenting
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AKTyanbHOCTb BOMNpoca

ExerogHo B Mupe BbInonHsaeTca 6onee
1 MJTH YPECKOXXHbIX KOPOHAPHbIX BMELLATENLCTB
(HKB) no noBoay aTtepocCKNepoTnyecknx no-
paXXeHin KOPOHaPHbIX apTepui, 1 NPUMEPHO
NONOBMHA Npouenyp BbINOJHAETCA Npu Xpo-
HMYEeCKOM KopoHapHoOM cuHgpome (XKC) (1).
OCHOBHbIM METOAOM MHBA3MBHOIO KOHTPOJIS
HenocpencTBEHHbIX pe3ynbratoB YKB saBns-
eTcsa aHrmorpadpua (kKopoHaporpadpud).
Mexpagy Tem, no paHHbIM aBTOPOB MpOC-
MEKTUBHOIO MHOMOLLEHTPOBOro mccrnenoBa-
Husa STLLR, n3yyaBwunx 4acTtoTy M BAUAHUE
cybonTumanbHbix pedynbratoB YKB Ha oTaa-
JNleHHble pe3ynbTaTbl BMelwartensctea y 1557
nauneHToB U3 41 knuHnyeckoro uentpa CLUA,
OblNI0 YCTAHOBJIEHO, HYTO MNPUMEPHO 2/3 CTEH-
TOB OblI UMMNIAHTUPOBAHbI HEKOPPEKTHO.
B wacTtHOCTU, B 66,5% cnyyaeB HeNpaBUJIbHO
OblNM BbIOpPaHbl NPOKCUManbHbIE WU/ AUC-
TanbHble TOYKM MMMJAHTALUWN CTEHTOB (Tak
HasblBaeMblli geographic miss), B 47,6%
c/lydaeB oTMevanacb manannos3uums 6anok
cTeHToB 1 B 16,5% cny4aes oba BapunaHTa (2).
O6LWwen3BecTHO, 4TO cybonTMMalbHble HENo-
CpeaCcTBEHHbIE pe3ynbTaTbl HEraTUBHO BUS-
IOT Ha OTOa/IEHHbIE KIIMHUYECKNE U aHrmo-
rpadunyeckmne pesdynstatel HKB. Tak, B TOM Xe
nccnepgosaHum STLLR dpeHomeH “geographic
miss” dBNANCA MPUYNHON TPEXKPaTHOro
yBeJIMYEeHNSA 4acToTbl MHdapKTa Mumokapna
(MM) n HezaBUCUMBIM PUCK-DAKTOPOM MMO-

BTOPHbIX BMELLATENIbCTB Ha LLENIeBOM COCyae
yepes 1 rog nocne YKB (2).

KoHTpacTHasa KopoHapHasa aHrmorpadus,
nnm “nymmHorpadusa”, Ha NPOTXKEHUM Nocnea-
Hux 40 neT cumTaeTcd “30/10TbiM CTaHAApPTOM”
JONarHOCTUKN COCTOSAHMSA KOPOHAPHbIX apTeEPU,
1, KPOME TOro, CNYXUT MHCTPYMEHTOM KOHTPO-
N9 BbINOJIHEHUS MPOLEaypbl U OLLEHKN Pe3yJib-
Tata YKB. OpHako W3y4eHUE TPEXMEPHON
CTPYKTYPbl, KOTOPOWN SBNSETCA KOPOHapHasi
apTepusi, C NOMOLLbIO METOAMKU OBYXMEPHOIO
(MNOCKOCTHOrO) mnccnenoBaHUss MMEET CBOU
3HaunTeNbHblE OrpaHuyeHusa. Kpome TOro,
KopoHaporpadusa gaeT npencraBieHne Nullib
O COCTOSIHMM NMPOCBETA apTeEPUN 1 HE NO3BONS-
€T Mn3y4aTb XapakTepuUCTUKU BMONOrnM4ecKux
TKaHen n cyomTb O npoueccax, npoTeKaroLLmx
B CTEHKe apTepun.

MIMEHHO 3T orpaHnyeHnsd KOPOHAPHOM aH-
ruorpadumn 3aganm MOLLHbIA UMMYNbC Pa3Bu-
TUIO OOMOJIHUTESIbHBbIX METOLOB BHYTPUCOCY-
ancrton Buayanmsaumm (BCB) ona yBenuue-
HUS HALLWX ANArHOCTUYECKUX BO3MOXHOCTEMN,
OCOOEHHO B TOM, 4TO KaCaeTcs N3yyeHuns xa-
pakTepucTuk n Mopdonornm aTepoCcKepoTu-
4yeckoW BFLKN N NSBMEHEHWUIN B CTEHKE apTe-
pun. B coBpeMEHHON KIIMHNYECKOW NpakTuke
Hanbosbllee pacnpocTpaHeHMe MoayyYnnu
[JBa MeTo[a BHYTPUCOCYOAUCTOW Bu3yasnu3a-
UMM — BHYTPUCOCYAUCTOE YbTPa3BYKOBOE
nccnegosaHue (BCY3U) 1 onTuko-KOrepeHT-
Hasa Tomorpadpusa (OKT).
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KpaTkuii TexHu4yeckuii 063op
COBpEeMeHHbIX CpeacTB
BHYTPUCOCYAUCTON BU3yasn3auumn

MepebiM MeTogom BCB, pa3sButme KOTOpO-
ro Hayanochb euie B 1970-e roapl, 6bISIO0 BHY-
TPMCOCYANCTOE YNbTPa3BYKOBOE WCCrenoBa-
HMe. A nepBbl cnydan npumeHeHmns BCY3U
in vivo 6bin onucaH B 1988 1. (3). B ocHOBY Me-
TOAMKW NOSIOXEH NMPUHLUMMN FrEHepaumn n otTpa-
>KEHUS YNbTPa3BYKOBbIX BOJIH OT MOBEPXHOCTEN
BuonornMyecknx CTpPyKTyp. YnbTpasByKOBbIE
BOJIHbI pasnuyHon yacTtoTtbl (20, 40 n 60 ML)
reHepupylTCa MNbe303/IeKTPUYECKUM KPWU-
cTaJINIoM, KOTOPbIN 3akpensieH Ha KaTeTepe, U
pacrnpocTpaHATCa Mo OKpYyXHocTn 360°.
Bnaropaps nx B3aMMoOeNncTBUIO CO CTPYKTY-
pamMn CTEHKU apTepumn (padHas CTerneHb oTpa-
XEHUS N MOMOLWEHNS B 3aBUCMMOCTUN OT Xa-
pPakTEPUCTUK BMONOrMYECKNX TKAHEN) Mbl MO-
XEM MNONy4YnTb M3ob6paxeHne MNonepeyHoro
ceyeHns npoceeTa apTepun (360°) B pexume
peanbHoro BpemeHu. OObIMHO Oonee nnoT-
Hble — GMOPO3HbIE N KalbLUMHNPOBAHHbIE TKa-
HM B OOSbLUEN CTEMEHW OTpaxkatT 3BYKOBbIE
BOJIHbI, YEM MOIOLLAIOT, U, COOTBETCTBEHHO,
BUOHbI KaK 9XOreHHble curHasnbl. 1 HaobopoT,
MeHee MNOTHbIe TKaHW (Hanpumep, IMnmaoHoe,
HEeKpoTUYeckoe aa4po ONALWKY, CyOuUHTUMANb-
Has rematoma) B OonbLUEN Mepe MOornoLwatT
3BYKOBOW CUrHanm U SABASOTCA “9xonpo3pad-
HbIMW” CTPYKTypamu.

Ha coBpemeHHOM 3Tane B 3aBUCUMOCTU OT
OmnsariHa katetepa noslyunan pacnpocTpaHe-
Hue gea Tna BCY3W: ¢ MmexaHn4eckum (C Kpy-
TAWMM TPAHCOBIOCEPOM) U Tak Ha3blBAEMbIM
conuaHbIM (C HENOOBUXHBLIMW TpaHcAbloCcepa-
MU) kaTeTepoM. [epBbii TUN kKaTeTepa CHab-
>XEH BpaLLAOLLMMCS OaTYMKOM Ha OMCTasIbHOM
KOHUEe kaTeTepa. BpalleHue partyumka npowuc-
XOOUT C MNOCTOSIHHOM CKOPOCTbLIO (MPUMEPHO
1800 06./MW1H) Ans paBHOMEPHOIro pacnpege-
JIEHNS U3/Tly4aeMoro 1 OTPaXEHHOro curHana.
BTopon Tun katetepa COAepXUT psan Henoa-
BUXKHbIX TPaHCObIOCEPOB, 3aKPEMEHHbIX MO
Kpyry Ha OucTanbHOM KOHLe kaTeTepa, KOTo-
pble aKTMBU3UPYIOTCS NOOYEPEOHO A1 CUHTE-
3a MNOJIHOrO M300paxeHns MO OKPYXHOCTW
360°. B 3aBMCUMOCTM OT AM3aliHa onpenens-
IOTCS U apyrme TEXHMYECKMEe NapaMeTpbl KaTe-
TepoB (NMpodunb, PpacCTOAHME OT KOHYMKA Ka-
TeTepa OO0 TpaHcapkocepa, AJIMHA MOHOpPEesb-
CoBOMNYaCTU), KOTOPbIE HEOOXOAVMO Y4MUTbIBATb
npu peweHnn 3agay BCB B KOHKPETHbIX aHATo-
MUYECKUNX CUTYaLMSX (XPOHNYECKNE OKKITIO3UN,
N3BUTOCTb M KaNlbLMHO3 apTepuun, CTEMEHb
cTeHo3a n T.4.). KateTtepbl C MexaHMYeCKM Bpa-

LWaLWMMCS TPaHCObIOCEPOM UMEIOT Mpenmy-
LWeCcTBO BBUAY WX MPOCTOro Au3aiiHa, MeHb-
wero nNpodunsa v ny4wero COOTHOLLEHUSI CUr-
Has/WyMm, 4TO, B UTOre, OnpeaenseT nyywee
KayecTBO M300paxeHUss B CPaBHEHUM C KaTe-
TepaMmy C HENOABWXKHbIMWU TpaHcObloCepamu.
OpHako nocnegHWin UMeeT MPEenMYLLECTBO
B npouenypax BCY3W-ynpaBnsemMbix pekaHa-
NN3aLNI CIIOXHBIX XPOHNYECKUX OKKJTIO3UIN KO-
poHapHbIx apTepuin (XOKA), Nockobky NO3BO-
naet 6onee AuCTasbHO MO3UUMOHMPOBATL
TpaHcOblOCEPbl N3-32 MEHbLUEro pacCToAHMS
OT KOH4YMKa kateTepa OO0 AatymkoB. Kpome
TOro, ny3blpbkXM BO3Ayxa, KOTOPble MOryT
MMEeTbCA MeXay MexaHM4eCckM BpaLlaoLLmMMCS
0AaTYNKOM 1 YEXTTOM KaTeTepa, CNOCOOHbI yYXy/-
WnTb n300paxeHne, NO3TOMY HeobXoanMbl
TWaTeNbHasa NPOMbIBKA M OCBODOXAEHME Y3KO-
ro NPOCTPaHCTBa MeXAy OAaTYMKOM U KaTeTe-
pomM OT Bo3ayxa. [Ansa kaTeTepoB C HENOOBUXK-
HbIMM TpaHCObOCEPAMM Takas npoleaypa He
HY>XHa.

Paspelwatowiass crnocobHOCTb U Ka4eCcTBO
n306paxkeHns NOCTOSHHO yNy4llanmnchb B Teve-
HMe nocnegHUX OBYX OECATUNEeTUI BNOTb OO0
HepaBHero nogasneHna BCY3U BbicOKOro pas-
peweHus (High Definition IVUS). MNpu atom
MEeTOLE NCMNOJb3YIOTCS KaTETEPbI C BbICOKOYAC-
TOTHbIM TpaHcabiocepom 40-80 MI'u. B uenom
akcuasbHasa paspellarouas cnocobHOCTbL 3a-
BUCUT OT YACTOTbl U LUNPUVHBI YIIbTPA3BYKOBOIO
uMmnynbca u coctaBnaetr npumepHo 100-
120 mkm. OpgHako BCY3W BbICOKOro paspetle-
HMSA MNO3BONSET YBENNYUTb 3TOT NokasaTteslb
0o 70 mkm (4). Tem He MeHee ynydleHue
kadyectBa BCY3U-nsobpaxeHunss npoucxoout
3a CcYET YMEeHbLUEHUS MYyOUHbI MPOHUKHOBEHUS
(rnyBuHBbI CKaHNPOBaHNS) 3BYKOBbIX BOJIH.

PaanoyacTtoTHbIN aHanM3 OTpaXeHHbIX 3BY-
KOBbIX CUFHa/IOB (KOAVPOBKA B 3aBUCMMOCTU
OT 4acTOTbl OTPAXEHHOrO0 CUrHana) NO3BoNnseT
MosyYnuTb TakK HasbiBaemMoe un3obpaxeHue
BMPTYaNIbHOM MMCTONOMMK, NMOCKOJIbKY YacToTa
OTPaXEHHOro curHana 3aBMCUT OT XxapakTepu-
CTUK BMONOrNYECKOM TKaHM 1, Taknm 06pasom,
passinyHble TUMbl TKAHEW MOTYT MOJIYYUTb LBE-
TOBYIO KOOMPOBKY Npu obpabotke BCY3U-
n3obpaxeHus. Takol aHann3, B CBOIO o4epeb,
nomMoraeT yTOYHWUTb TKaHEBOW COCTaB aTepo-
CKNepoTuyeckon O6nawKn (kanbumHo3, ub-
PO3HO-NMNMAHasa 6nsLKa UM Hanndne HeKpPo-
TUYECKOro aapa), a Takke COCTOsSHUE COoCyaun-
CTON CTEHKU U PUBPO3HOI Kancynbl BASALLKN.
Kpome TOro, BupTyanbHas rmcTonormsa no3so-
naeT  mnpeHTMduumpoBaTb HecTabunabHYIO
ONSALIKY 1 aTepoMy C TOHKON pnOPO3HONM Kan-

COITIACUTEJIbHbBIVI JOKYMEHT SKCINEPTHOW IPYrIrbl POCCUNCKOIO
HAYYHOIO OBLLECTBA MHTEPBEHLIMOHHBIX KAPAWMOAHIMOJIOOB



ANATHOCTUKA U JIEHEHUWE

cynoin (5, 6). HyBCTBUTENBHOCTbL OOHAPYXXEHUS
6NAWKN ¢ TOHKON GMOBPO3HOW Kancynow ¢ no-
MOLLIbIO Paano4acTOTHOro aHanmsa (BupTyasb-
HOM TMCTONOMMKM) OOBOJILHO BbICOKA, OAHAKO
cneumduyHOCTb OCTAeTCSH HU3KOW U3-3a HEBbI-
CcokoW paspeliatoulen cnocobHocTu. MNMpaBaa,
cneunduyHOCTb MOXHO MOBLICUTbL MYTEM KOM-
OVMHUPOBAHHOIO MPUMEHEHUS PaJMOYaCTOT-
Horo ananmaa n OKT (7).

dDyHKUMA aBTOMATUYECKOM 0OpaTHOWM Mpo-
TSXKKM KaTeTepa C MNOCTOAHHOM CKOPOCTbIO
(0,5-1,0 mm) no3BonseT NoOAy4UTb MHDOPMa-
LMIO O OJIMHE MOPaXEHUs U KONMYECTBEHHO
U3mMepnTb 00beM BNALLIKU, YTO OCOOEHHO BaXkKHO
npuv NnNaHMpoOBaHUM MpoLeaypbl CTEHTUPOBA-
HUs. Takke OJIMHY NoOpaXXeHUs MOXHO OLEHUTb
1 C NOMOLLbIO COBPEMEHHbIX CUCTEM TaK Ha3bl-
BaeMOM aHrnmorpaduryeckom Ko-permcrpauuu,
Korga MoJsIoXeHue TpaHcablocepa B apTepumn
KOHTPOSIMPYETCS Ha COBMELLEHHOM aHruorpa-
duryeckom n3obpaxeHunn.

B otnnume ot BCY3U, OKT B kavyecTBe MH-
CTPYMEHTa AUCTAHUVMOHHOIO 30HAVUPOBaHUS
B10NOrnM4ecKmX TKaHEW N CTPYKTYP UCMNOSb3YEeT
CBETOBble BOJIHbl O/M3KOro MH$pPakpacHoro
cnekTpa. KoHuenuna OKT 6bina paspadoTaHa
B Hayane 90-x rogos XX Beka (1991), a nepBoe
coobuWeHne O KIMHMYECKOM MNPUMEHEHUN
OKT-TexHOonornm B KOPOHaPHbIX apTEPUSIX MNOSA-
Bunocb B 2006 r. (8, 9). Katetep ana OKT-
nccnegoBaHms npeacTaBnseT cobon BpaLlato-
Lieecs BOKPYr OCW OMTUYECKOE MOHOBOJIOKHO
C COBMELLEHHON MUHWU-TIMH30M O/ OTPaXeH-
HOro CBETOBOrO CUrHana, KoTopbl 3aTemM nofa-
BepraeTcss KoMnbioTEPHOW undpoBon obpa-
60TKe B pexmmMe peanbHOro BPEMEHU C Moy-
YyeHMeM Kn300paxkeHUn Kak B MoMNepevyHom
cpese (nnockocTHoe 2D-n3obpakeHune), Tak u
B NPOCTPaHCTBEHHOM (3D-n3obpaxeHne) Buge
(10). OKT o6napaet Hawny4ywnm MNPOCTPaH-
CTBEHHbIM pa3peLleHneM cpeam N3BECTHbIX Ha
cerogHa mopanbHocTen BCB (akcuanbHoe
paspewieHne — 10-20 MkMm, nonepeyHoe uim
natepanbHoe — 20-90 MKM), YTO NPUMEPHO B
10 pa3s Bbiwe, 4yem y BCY3W. OgHako rmybuHa
NPOHNKHOBEHWSI CBETOBbIX BOJIH B COCYAUCTYIO
CTeHky B 2—3 pa3a MeHblue, 4em y BCY3U (11,
12).

MocKkonbKy CBETOBble BOJIHbI, WUCMOJNb3ye-
mble B OKT-uccnepgoBaHuu, nornowaoTcs
KPOBbIO, AN NOJy4EeHUS KayeCTBEHHOro N30-
OpaxkeHuns TpebyeTcs o4McTKa onepaumMoHHOro
nonga (NpoceeTta cocyaa) OT KPOBSIHOW cpefpbl.
Kak npaBwnio, ong 3Toro Mcnosib3yeTca KOH-
TpacTHOe BELWECTBO, BBOOMMOE MHTPAKoOpO-
HapHO NOA4 AaBfIEHMEM, HEOOXOoAUMbIM ANs

MOJTHOM OYUCTKM MPOCBETA apTeEPUM OT KPOBU.
Takast ocobeHHocTb OKT-mnccnemoBaHust Hakna-
OblBaeT OnpeneneHHbie OrpaHnyeHusa Ha ero
NPUMEHEHNE — HanpMMep, y NauMeHTOB C Ha-
PYLWIEHHON YHKUMEN MNO4YeK UM B Cchay4asix
aopTOOCTUASIbHbLIX MOPaXeHUN KOPOHAaPHbIX
aptepuin. Opyrne aHaTtoOMMYECKUE YCIOBUS,
Takme, Kak HeobXxoOauMOCTb WCCenoBaHUS
O4Y€Hb KPYMHbIX (5 MM 1 Gonee) N Menknx
(MeHee 2 MM) apTepuii, KPUTUYECKMX CY>KEHUIA
(90% n 6bonee), TakxKe ABNAOTCS NMPENATCTBU-
emM ana nHpopmatuBHoro OKT-uccnenoBaHus
C MNOJIyYEHUEM NPUrOAHLIX ON9 OUEHKW UN30-
6paxeHuin (13, 14). OgHako npu yYCrnoBUU
a[eKBaTHOM OYMUCTKM ONepaunoHHOro nons
KOHTPACTHbIM  BELLECTBOM MoJly4aemble
OKT-n306paxeHns alT aeTanbHylo MHOOpP-
MaLMI0 KaK O COCTOSIHUM CTEHKU apTepun
(cTpoeHne u CTPYKTYPHbIE U3MEHEHUS CJIOEB
CTEHKM cocyna), Tak M 0O Mopdosornm
aTtepocknepoTuyeckon onawkn (15, 16).

CoBpemMeHHble OKT-cucTtembl MO3BOJSIOT,
MOMMMO N3YYEHUSA MOPDONOrNM CTEHKM apTe-
pUn 1 aTEPOCKNEPOTUYECKOW BAALLKM, BbINOJI-
HUTb TOYHbIE UBMEPEHNS FrEOMETPUN NMPOCBETA
apTepun (OanHa nopaxeHus, pedepeHCHbIN
M MMUHUMAJIbHBLIA guamMeTp U naowads none-
peyHoro cedeHms npoceeTa). CoBmelleHHas
c OKT aHrmorpadunyeckas ko-permcrpaums
npeaocTaBasgeT BO3MOXHOCTL elle 6osiee To4-
HOro “kKapTUPOBaAHUA” NOPaAXEHHOro cerMmeHTa
N N3MEPEHMNS ero reoMeTpun4ecknx napamerT-
poB. ABTOMaTtuyeckas obpadboTka msobpaxe-
HUA C OOHapyXeHWeM KallbLMHMPOBAHHbIX
y4yacTKOB TakXXe No3BOJIIET pa3paboTaTb ONTU-
MarnbHbIV anropuTMm neyeHusa. U, HakoHel, no-
cnegHue TexHonoruyeckme paspaboTku ans
KoMbuHmposaHHol (BCY3U + OKT) Buayanu-
3auMn AT YHUKAJIbHLINA LLAHC YBUOETb COB-
MelleHHOEe N300paxeHne LeneBoro cermeHTa
apTepun c NOMOLLBIO OOHOro KateTepa.

Mpwn BbIGOpPE TOM UAN NHOW MOAANILHOCTU
BU3yannsaumun, KOTOPYK crlenyeT NPUMEHUTb
BO BpeMs ONarHOCTUYECKOro mny 9HO0BaCKY-
JNIIPHOro BMellaTeNnbCcTBa, HeobXoOMMO MNpu-
HUMaTb BO BHMMaHWE CPaBHUTESIbHYIO Xapak-
TepucTuky asyx metoamk BCB (Tabn. 1).

Ncxonosa n3 pusanveckmnx xapakTepucTmk Uc-
TOYHMKA CKaHUPYIOWErO W3JTyYEHUS, MOXHO
CpPaBHUTb OCOOEHHOCTU ABYX YKa3aHHbIX MO-
nanbHocTen BCB. Hanpumep, BCY3U He Tpe-
OyeT 0O4MCTKM onepaumoHHOro NoJsst KOHTpacT-
HbIM BELLLECTBOM, YTO CYLLLECTBEHHO BaXKHO AJ151
OLLEHKM aOpPTOYCTbEBbLIX MOPaxXeHWin, Onsa pe-
KaHanMsaunm XPOHUYECKUX OKKJIIO3UIN, Korga
BBELEHME KOHTPaCTHOro BeLlecTBa MOXET
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Ta6nuua 1. CpaBHUTEbHAA XapPaKTEPUCTMKA ABYX MOAANbHOCTEN BHYTPUCOCYANCTON BU3yanM3aLmm

XapakTtepucTtuka

BCY3H OKT

NCTOYHUK n3nyyeHns

[nnHa BONHbI, MKM

Paspeluatowas cnocobHOCTb, MKM

MakcumanbHbIn AuaMeTp CKaHMPOBaHUS, MM

MpoHuKatoLlas cnocobHOCTb, MM

OumcTka onepaunoHHOro nonaga OoT KPoBU

40-200 (akcuanbHoe),
200-300 (natepanbHoe)

CBeToBbI€ BOJHbI 6/IM3KOr0
nH@pPakpacHoro cnekTpa

35-80 1,3

YnbTpasByk

15-20 (akcuanbHoe),
20-40 (naTepanbHoe)

15 7
10 2-2,5
He Tpebyetcsa Tpebyetcs

npmMBECTU K 60/bLION CYOUHTMMAaNbHOW rema-
TOoMe U Heygade npouenypbl. Kpome Toro, oT-
CyTCTBME HEOOXOAMMOCTU BBEOEHUS KOH-
TPaCTHOro BELLECTBA SBASETCSH AOMOJHUTESb-
HbIM APryMEHTOM B MOJIb3y MPUMEHEHUS
BCY3W y naumeHTOB C HapyweHnemMm OyHKUUn
no4yek. bnaropaps OJIHHOM BOJSIHE U3NYYEHUS
yNbTPa3BykK MPOHUKAET rnybxe B CTPYKTYpPbI
CTEHKM apTepun n, Takum obpasom, npeno-
CTaBNgeTCsl BO3MOXHOCTb U3YHYEHUS apTepuii
6onblioro kannbpa (Hanpumep, CTBOJ NEBOM
KOPOHApPHOM apTepun) mnn aHeBpusMaTuye-
CKW paclUMpeHHbIX y4acTKkoB cocydoB. M3-3a
MeHbLUEN MpOHUuKalouwieln crnocobHocTn OKT
B cpaBHeHun ¢ BCY3W Bo3HMKaeT puck Heao-
OLUEHKN OCTaTo4yHoro obbema 6nawkM nog
HankamMmmy CTeHTa WM Ha Kpak CTEHTUPOBAH-
Horo yvactka (17, 18). MNpumeHeHne dusmno-
JIOrMY4EeCKOro pacTeopa BMECTO KOHTPACTHOMO
BellecTBa 411 OYNCTKM OMnepaumMoHHOro rnons
cenyac HaxoaUTCs B CTaaun OLLEHKMU.

Tem He MeHee Gnarogapsi CBOeN Hecpas-
HEeHHO Oornee BbICOKOW paspeLluatoLlen cro-
cobHocTn OKT nosBonsieT nony4yntb Oonee
OeTanbHylo MHPOPMaLMIO O CTPOEHNU COCTaB-
HbIX 3JIEMEHTOB COCYAUCTON CTEHKWU (MHTUMA,
Menua), aTepoCKiepoTuyeckomn 6nawku (nu-
nuaHasi, GubposHaa UNM KalbLMHMPOBAHHAsA
6nawka) n ee GrubposHonm kancynbl. C Nnomo-
wbto BCY3U ¢ TpaaULMOHHOW ONIMHOW 3BYKO-
BbIX BOJIH (20—40 MTI4) HEBO3MOXHO NONY4YUTb
Takylo geTanbHyo nHdopMaumio O BbllLEOTME-
YeHHbIX BMONOrNYECKNX TKaHAX U CTPYKTypax.
Tem He meHee BCY3W BbicOkOro paspelleHusa
(Hanpumep, katetep 60 MIy) ynyywaeT kade-
CTBO M3006paxeHusa B cpaBHeHUn co BCY3U-
KaTeTepamMu CTaporo NnokKoJIeHus .

Kpome Toro, 6narogaps BbICOKOW paspeLua-
towenn cnocobHocTn OKT onepartop nonyyaer
BO3MOXHOCTb 0Oosiee rnyboko uccnenoBaTtb
npoLecc pecTeHO3a BHYTPU CTeHTa, OOHapy-
XNUTb U N3Y4NTb HEOATEPOCKIEPO3 N E€ro pas-

HoBUAHOCTU. Takxke ¢ nomMmoLlbio OKT BO3MOX-
HO Oonee pOeTanbHOE U3y4eHUE KanbUMHO3a
CTEHKM apTepum (pacnpoCTPaHEHHOCTb, TOJLLM-
Ha, flokanusaums), NocKOJIbKY CBETOBbIE BOJIHbI,
B OT/IMYUME OT yNbTpasByka, He NOJIHOCTbLIO OTpa-
KalTCS OT KaNbUVHMPOBAHHOIO cybcTpaTa.

Bo Bpems npouenypbl HKB OKT nossonser
6onee petanbHO BU3yanm3mpoBaTb OOKOBbIE
BETBM, CTEHT (Manannosmuud, gedpopmaums).
OKT Takxe obnagaeT BbICOKOW Y4yBCTBUTEIb-
HOCTbIO NPU 0OHAPYXXEHUN MHTUMaSIbHO-Meau-
anbHOM guccekuuy (B TOM 4YuCHe M Ha Kpasix
CTEeHTa), NPOTPY3UN TKAHEW 4Yepesd CTPYKTYPY
cteHTa. 3D-pekoHcTPyKuma OKT-ns3obpaxeHus
oKasblBaeTCHd MNoJIe3HOM MNpU CTEHTUPOBaAHUU
6udypKaLMOHHBIX NopaxeHun. HecmoTpsa Ha
JOCTOMHCTBA U HEOOCTaTKM KaxAon mopalb-
HOCTW BHYTPUCOCYAUCTOWM BM3yanm3aumun, obe
TEXHOIOMMN NMEIOT NPEUMYLLECTBO NMepen aH-
rmorpaduyecknm mccnegoBaHmem (“nymMmmHo-
rpadpusa”) ¢ TOYKM 3PEHUSA TOYHOCTU AMArHO-
CTUKU NMPU 3HO0BACKYSAPHOM JIEYEHUN KOPO-
HapHOro aTtepockieposa.

0630p pokasaTenbHOW O0a3bl
M pe3ynbTaToOB UCcnefoBaHUN
metToauk BCB anga onarHoCTUKu
KOPOHapPHOro atepocksiepo3a
n onTuMmu3sauum npoueanypsl HKB

Ewe B anoxy cteHTOB 6e3 /IEKApPCTBEHHOIO
MOKPbLITUS OTAESIbHbIE NCCNE0BAHUS NOKa3bl-
Bann npeumyuiectso BCY3U-ynpaBnsemoro
YKB nepen YKB nog aHruorpaduyecknm KoH-
TPOJNIEM C TOYKN 3PEHUSA YMEHbLUEHUS YACTOThI
PECTEHO30B BHYTPU CTEHTOB B OTAASIEHHOM
nepuoge (19, 20). B uenom BeiBOgbLI 8 13 9 ca-
MbIX KPYMHbIX PaHAOMU3NPOBaHHbIX MUCCNeno-
BaHW, cpaBHMBaKOLWMX pesynbraTtbl HKB nopg,
BCY3N u aHrmorpadpuyeckmm KOHTPOJIEM,
cBuaeTenbcTBOBaiM B nonb3dy BCB, n nuuwb
onHo nccneposanme (OPTICUS) (20) gano Hen-
TpasnbHble pea3ynbratbl. MeTaaHanma, BKlOYa-
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IOWMIA pe3ynbTaTtbl BCEX 3HAYMMbIX CpPaBHU-
TeNbHbIX MCClegoBaHUN (BHYTpUCOCyaucTasd
BM3yanmsauusa npoTuB aHrmorpadum) npu
onTumMmmnsaumn pedynetatos HYKB B anoxy cteH-
ToB 6€3 NeKapCTBEHHOrO MNOKPbLITUSA, NMokasarn,
410 BCY3U-ynpasnsemoe HKB nmeet npenmy-
LLEeCTBO rnepen, aHrmorpadpuyeckm KOHTPON-
pyembiM YKB B ymeHblUueHun yactotel MACE
(19% npotmne 23%, oTHoweHMe puckoB (OP)
0,69, 95% AW 0,49-0,97, p = 0,03) n pecTeHo-
30B 4yepes 6 mec (22% npoTtue 29%, OP 0,64,
95% AWM 0,42-0,96, p = 0,02), Toroa kak pas-
HUUbI B 4YacTtoTe netanbHoctTn (p = 0,18) n B
puCKe BO3HUKHOBEHUS CNOHTaHHOro VIM B oT-
naneHHom nepuoge (p = 0,51) He 6bin1o (21).

MosiBneHue n pasBmuTmMe TEXHONOIMIA nekap-
CTBEHHbIX CTEHTOB 3HAYUTENIbHO YMEHbLLUUIIO
yactoty MACE, » 3TOT nokasartenb okasascsi
HaCTOJIbKO MaJibiM, YTO CTa10 3aTPYOAHUTENIbHO
[okasaTb pasnuume B nonb3dy metomos BCB
B ontumMuzauumn pesynstatoB HKB B ob6uien
nonynsaumn naymeHToB. TeM HE MEHEE CO Bpe-
MEH LWNPOKOro BHEOPEHUS NEKAPCTBEHHbIX
CTEHTOB B KJIMHMYECKON MNpakTuke Obiinm npo-
BeOEHbl 3HA4YVMble PaHAOMU3NPOBAHHbIE UC-
cnegoBaHus C LUENbio CPaBHEHUST PE3Y/IbTaToB
YKB, KOHTPOIMPYEMBbIX C MOMOLLLIO aHrmorpa-
b N BHYTPUCOCYONCTBIX METOO0B BM3yanu-
3aumn. JIOrMYyHO, 4TO yXe BbIMOJSIHEHHbLIE WU
npoLoJKaLWMeCa mnccnegoBaHns BKIIOYAOT
NMaLMeHTOB CO CJIOXHBLIMU NOPaXXEHUSIMN KOPO-
HapHbIX apTepuin, U 3TO Bonee peanbHO OTpa-
XaeT cuTyaumio, Habngaemyio B NOBCEOHEB-
HOW KJIMHMYECKOW npakTuke (Tabn. 2).

PesynbtaTthl 10 U3 10 nccnepoBaHuii, BKIO-
YeHHbIX B Tabn. 2, ABNSIOTCA NO3UTUBHLIMW 0151
BU3yann3npylowmx MO4AIbHOCTEN, Kak cpen-
cTtBa ontuMmudaumm YKB, n nmwb ogHO nccne-
OOBaHMe [ano HeuTpasibHble pe3ynbTaThl.
Hwn B 0AHOM 13 nccnenoBaHuii He Oblv Nosy-
YeHbl HeraTuBHbIE pPe3ynbTaTtbl O/ BHYTPUCO-
CYOUCTbIX MOAANIbHOCTEN, KakK WHCTPYMEHTa
onga ontummndaumm YKB B cpaBHEHUU aHrmorpa-
dunyeckm KoHTponmpyemoro YKB.

Ocob6eHHO OTMETUM BbICOKYIO BOCMPOWN3BO-
OMMOCTb pe3ynbTaTOB CPaBHUTENbHbLIX UCCe-
OOBaHM (BHYTpUCOCyAucTasa BuU3yanmsaums
MPOTUB aHrnorpadum ongd KOHTPOAA 1 ONTUMN-
3aumu pesynsratoB HKB), npoBeaeHHbIX B pas-
Hoe Bpems. Cneanyet ob6paTuTb BHMMaHME Ha
Ha pes3ynbTaTbl ABYX MOXOXUX UCCNEA0BAHUN —
IVUS XPL (2015 r.) n ULTIMATE (2018 r.)
(Tabn. 3).

YkasaHHble B Tabs. 3 ABa paHAOMU3VPOBaH-
HbIX MCCNef0BaHMs, KOTOpPblEe MPOBOAUSINCH
B pa3HOe BpeMSA U B pasHbIX KIIMHMKAX, BKIIHO-

yanu npakTU4eCcku OAUNHAKOBOE KOJMYECTBO
CpPaBHMMbIX Fpynn naymeHToB (“BCe BXoAs-
wme”, nogasngaooLliee 60SbLLUNHCTBO C OJIMHHbI-
MW MNOPaXEHUAMN apTepuin) C WNOAEHTUYHON
MepPBMYHON KIIMHUYECKOW TOYKON (Kapawvasb-
Hasa neTanbHOCTb, VIM, NoBTOpHas peBackyns-
pur3aumns, CBA3aHHasa C LLesieBbIM MOPaXeHnem
WU LenesbiM cocynom). MNMonyy4nnoce, 4To Yac-
TOTa Pas3BUTUSA NEPBUYHOW KIIMHNYECKOMN TOYKM
B OBYX MCCNenoBaHusx Obla oauMHAKOBOW Ye-
pe3 12 mec B nonb3dy BCY3U (2,9% npoTtus
5,8% B nccnepgosanum IVUS XPL n 2,9% npoTtme
5,4% B nccnegosaHun ULTIMATE), uTo cBuae-
TeNnbCTBYET O XOPOLIEN BOCMPOU3BOANMOCTU
peaynsTatoB npuMeHeHns BCY3W y aTow cnox-
HOM KkaTeropun naumeHToB. O6paTMM Takxe
BHMMaHME Ha OO0CTOBEPHOE N 3HAYUTENbHOE
CHMXEHMNE 4acToTbl TPOMOO30B CTEHTOB B 60-
nee otpaneHHble cpokn (36 mec) nocne YKB,
BbINOSIHEHHOrO nop, BCY3WM-koHTponem (mc-
cneposaHue ULTIMATE). MoxHO npeanono-
XWUTb, YTO TakMe pe3yNbTaTbl OTY4ACTU Oblin
OOCTUTHYTbl 32 CYET YJy4YlEHUS FeoMeTpumn
MpocCBeTa apTepmm Nocne MMnaaHTaumMn CTEH-
Ta nop kKoHTponem BCY3W. Hanpuwmep, B nc-
cnepoBanmn IVUS XPL B rpynne ¢ KOHTPOJIEM
BCY3WM noctaunataumsa npoBoamnacb AOCTO-
BEPHO 4Yaule, yem B rpynne YKB ¢ aHrmnorpa-
dunyecknm KoHTponem (76,3% npotme 57,4%
cooTBeTcTBEHHO, p < 0,001), a dunHanbHbIN
onameTp 6annoHa gnsa noctgunaraumm Obin
3Hayumo Bbiwe (3,14 = 0,43 MM nNpoTuB
3,04 + 0,42 mm cooTBeTCcTBEHHO, p < 0,001)
(22). MNockonbKy BbILLEYNOMSIHYTbIE MCCNeno-
BaHMSA Ookasanu npeumyliectso BCY3U ne-
pen aHruorpaduven gns koHtpons YKB npoTs-
>KEHHbIX MOPAaXEHUN 1N NPU MMNAaHTaunum OByxX
n 6onee CTEHTOB, TO HEYOMBUTESNIbHO, YTO OBa
paHOOMM3NPOBAHHLIX uccneposaHus — AlR-
CTO umn CTO IVUS nokasanu [0OCTOBEpPHOE
YMEHbLLEHME 4acTOTbl PECTEHO3a U MOBTOP-
HbIX peBacKynapunsauuin Lenesoro cocyna no-
cne pekaHannsauum XOKA nopn KOHTponem
BCY3WM B cpaBHeHun ¢ YKB nopn aHrnorpadpu-
yeckumM KoHTponem. Kpome Toro, B CTO IVUS
O6b1N10 NOKa3aHOo U yy4LLEeHME OTAANEHHbIX K-
HNYECKNX WMCXOO0B; B YaCTHOCTW, 4acTtoTa
MACE 3HaumMTenbHO CHM3uIacb B rpynne pe-
kaHanm3aumn XOKA non BCY3UM-koHTponem
B CpPaBHEHUWN C aHrmorpaduryeckm KOHTPOIu-
pyembim YKB (2,6% npoTtuB 7,1% cooTBeT-
CTBEHHO, p = 0,035). Takasa xe kapTruHa Habnto-
janacb nNpu CpaBHEHUN KOMOUHMPOBAHHOW
TOo4Ykn — netanbHOCT/MIM B AByx rpynnax
(0% npotme 2% cooTBeTcTBEHHO, p = 0,045)
(25, 26).
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TaGnuua 2. Xapaktepuctuka u KpaTkoe onvcaHmne pesynbTaToB 3HAYNMbIX CPABHUTESbHbIX UCCIEA0BAHNIA MO MPUMEHEHMIO
MOAaJIbHOCTEN BHYTPUCOCYANCTON BU3yannaaumm Bo Bpems HKB

Konu- OTpa-
yecTtBOo | Mopanb- | NneHHbIN
UccnepoBaHue lopn, naLu- HOCTD nepwoa, OnucaHue pe3ynbLTaToB
€HTOB mec
IVUS-XPL* (22) 2015 1400 BCY3U1 12 + Yactota MACE 3Haummo Huke B rpynne BCY3U -

2,9% npotme 5,8% (p = 0,007)

+ YacToTa peBackynsipusaumm LeneBoro nopaxeHns —
2,5% npotme 5,0% (p = 0,02)

« Moctaunartauuio yalle nosogwnu B rpynne BCY3U —
76% npoTnB 57% (p < 0,001)

ULTIMATE* (23) 2018 1448 BCY3M 12 + 3HauYMMOE CHMXEHME HexenaTenbHbIX COBbITUIA,
CBSI3aHHbIX C LieNieBbiM cocynoM B rpynne BCY3U
(2,9% npotue 5,4%, p = 0,019)

+ 3HAYMMOE CHUXEHME YaCTOTbl MOBTOPHbIX
peBackynspuaauuii u Tpom60308 cteHToB (OP 0,407,
95% A1 0,188-0,880, p = 0,029) B rpynne BCY3U

+ B rpynne BCY3W HexenaTenbHble cobbITUS,
CBSI3aHHbIE C LieeBbiM COcyaoM, coctaBmnm 1,6%

B CNyyasix, rae Obinm oTMeyeHbl onTuManbHbele BCY3U-
KpUTEpWM MMNAaHTaumm ctenTa, u 4,4% B cnyyasix,
rae 3T KpuTepum He bl ocTurHyThl (p = 0,029).

ADAPT-DES IVUS | 2014 3349 BCY3M 12 + 3Haunmoe ymeHblueHne MACE B rpynne BCY3U

subgroup (24) (2,5% npotue 3,7%, p = 0,004), peBackynsapusaumm
uenesoro cocyaa (1,5% npotus 2,4%, p = 0,007)
1 ueneBoro nopaxexus (2,4% npotus 4,0%,
p =0,0001)

+ 3HAYMMOE YMEHbLLEHME YaCTOTbl CMOHTaHHOro VIM
(2,5% npotue 3,7%, p = 0,004)

+ 3HaYMMOE YMeHbLLIEHNE YacTOThl TPOMOO3a CTeHTa
(0,6% npotue 1,0%, p = 0,003)

+ MNop BnnsiHMem gaHHbIx BCY3W onepaTopbl MeHsinm
ctpareruto YKB B 74% cnyyaeB

AIR-CTO* (25) 2015 230 BCY3M 12 * YMEHbLUEHME OMHBI CYOUHTUMANBHOIO KaHana
B rpynne BCY3WM (10,8 £ 3,9 mm npotue 17,2 £ 9,4 mm,
p =0,002)

+ 3HauYMMOoe ynyylleHne reoMeTpun NpoceeTa:
YBEJIMYEHME NNOLLaAM NONEPEYHOr0 CeYeHNsl MPOCBETa
nocne YKB (5,92 + 2,2 mm? npotuB 4,37 £ 1,1 Mm?,
p=0,01)

+ 3Ha4YMMOE YMEHbLLIEHME YaCTOTbl PECTEHO3A
(8,9% npotue 13,7%, p = 0,021)

+ HeT 3Haummoit pasHuupl B 4actote MACE
(18,3% npotue 22,6%, p = 0,531) 1 B NOBTOPHOM
peBackynapusaumm (4,3% npotus 9,6%, p =0,314)

CTO-IVUS* (26) 2015 204 BCY3M 12 + 3HaunMoe ymeHblueHmne yactoTel MACE B rpynne
BCY3W (2,6% npotus 7,1%, p = 0,035)

+ 3HaYMOe yMeHbLLEHNE KOMOMHMPOBAHHOMN TOYKM —
netanbHocTb/MIM B rpynne BCY3UM (0% npoTue 2%,
p =0,045)

+ HeT 3HauMMoli pa3HuLLbl B peBacKynspu3aumm
ueneson aptepun (2,6% npotms 5,2%, p =0,186)

J.M. De la Torre 2014 1670 BCY3M 36 + 3HaunmMoe yBennyeHue BblxmnsaemocTn 6e3 MACE
Hernandez et al. B rpynne BCY3U (88,7% npotue 83,6%, p = 0,04)
(27) + 3HAYMMOE YBENNYEHWNE BbIXIBAEMOCTU C

BudypKaLMOHHBIMU NopaxeHusMmn cteona JIKA
B rpynne BCY3U (90% npotme 80,7%, p = 0,03)

+ 3HaYMMOE YMEHBLLEHWE YacTOTbl TPOMOO3a CTEHTOB
B rpynne BCY3U (0,6% npotume 2,2%, p=0.04)

+ BCY3U-koHTponnpyemas pesackynsapuaaums
ABNSETCS HEe3aBncMbIM npeankTopoMm MACE
(OP 0,70, 95% AW 0,52-0,99, p = 0,04)
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Tabnuua 2 (okoHYaHue).

UccnepoBaHue

Konum-

fon naum-

€HTOB

4ecTBO

Mopanb-
HOCTb

Otpa-
JIeHHbIN
nepvoga,

mec

OnucaHue pesynbTaToB

J.S.Kimetal.*
(28)

2013 543

BCY3N

12

* ﬂ,OCTOBepHOG yBenn4yeHne MMHMManbHOro gnamMmeTpa

aptepwum nocne YKB B rpynne YKB (2,58 mm npoTms
2,51 mm, p=0,04)

+ HeT 3Haummoit pasHuupl B 4actote MACE B aByx

rpynnax (4,5% npotue 7,3%, p = 0,16)

DOCTORS™ (29)

2016 120

OKT

+ JlocTOBEPHO BLICOKMIA NoKasaTtesib GpakLMOHHOro

pesepBa kpoBoToka nocne OKT-ynpasnsemoro YKB
(0,94 £ 0,04 npotne 0,92 = 0,05, p = 0,005)

+ MeHblue pesvayanbHbiin cTeHo3 nocne OKT-

koHTponupyemoro YKB (7,0 = 4,3% npoTtue 8,7 = 6,3%,
p=0,01)

+ HacToe ncnonb3oBaHue noctamnaTaumm ns-3a

Mananno3vuum, He[OPaCcKPbITUS CTEHTOB, KPAEBOW
anccekuun B rpynne ¢ OKT-koHTponvpyembim YKB
(43% npotne 12,5%, p < 0,0001)

OCTACS* (30)

2015 50

OKT

* YMeHbLUEHMe konnyecTBa 6anok CTEHTOB

¢ mananno3uuyen B rpynne ¢ OKT-KOHTpONMpyembim
YKB (3,4% npotus 7,8%, p < 0,01)

+ MeHbLLee KONMYeCTBO HEQHAOTENN3NPOBAHHBIX 6anok

CTeHTOB Yepe3 6 mec B rpynne ¢ OKT-
KoHTponupyembim YKB (4,3% npotme 9,0%, p < 0,01)

ROCK II* (31)

2021 730

BCY3W/
OKT

12

+ 3HaYMMOE CHMXEHME HexXenaTenbHbIX COOLITUIA,

CBSI3aHHbIX C LiefIeBbIM COCYA0M B rpynne
Budyanusaumu (12,7% npotus 21,2%, p = 0,039)

* HeT 3Ha4MMON pasHuLbl B NePBUYHON KOHEYHOW TOUKE

mexay rpynnamu BCY3W n OKT (p = 0,26)

+ BCY3U aBnsieTca NnpeamKTopoM OTCYTCTBUS

HexenaTtesnbHbIX COObITUIA, CBA3aHHbIX C LieNIEBbIM
cocynom B rpynne susyanuaauun (OP 0,46, 95% O
0,23-0,93, p =0,03)

+ YacToTa HexenaTesibHbIX COObITUI, CBA3AHHbIX

C LeneBbIM COCYa0M, B rpynne aHrmorpadpum — 16%,
B rpynne OKT - 7%, B rpynne BCY3U - 6%

(p = 0,03 mexay rpynnamm aHrmorpaduyecku
koHTponupyemro YKB n YKB ¢ Bu3yanusaumeit)

lMpumeyaHne. * — paHOOMU3NPOBaHHbLIE CCNEeA0BaHMNS.

Ta6nuua 3. OTganeHHble pesynbTathl NprMeHeHrs BCY3W npu AfnHHbLIX NOPaXeHWax KOPOHapHbIX apTepuii

Bpems
UccnepoBaHue, | Konuyecteo Kputepumn MepBuyHas OTAaNIEHHOro .
roa nauveHToB BKJIIOYEHUS TOuYKa pe3ynbrara, Otpanenbiii pesynetar
Mec
IVUS XPL, 2015 1400 OnvHHblE Komno3autHas 12 Yepes 12 mec:
(>28 mm) MACE - MACE - 2,9% npotus 5,8%
nopaxeHust KapavanbHas (p=0,007)
NeTaibHOCTb, MNPM - 2,5% npoTtus 5,5%
1M, NMPM (p=0,02)
ULTIMATE, 2018 1448 Bce Bxogsiume: CobbiTug, 12 Yepes 12 mec:
OnvHHbIE CBA3aHHbIE TVF - 2,9% npotus 5,4%
(>25 mm) C LieneBbim (p=0,02)
nopaxenusi — | cocynom (TVF): Yepes 36 Mec:
60% kapavasnbHas TPOMGO3 CTeHTa —
NneTanbHOCTb
’ 0,1% npotme 1,1%
M, NPM (p=0,02)

Mpumeyarme. NMPM — noBTOpHas PeBacKynapusaLImMs MMokapaa, CBs3aHHas C LieneBbiM COCYI0M/MOPaXEHUEM.
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Ocobbii MHTEepec NpeacTtaBnseT udydeHuve
ponn BCB B ontummzdauuun npouenyp YKB
y NAUMEHTOB CO CJIOXHbIMU MOPAXEHUSIMU
KOPOHAPHOro pycna C LEeblo yayylleHusa He-
NOCPEACTBEHHbIX N OTOAANEHHbIX KITIMHNYECKUX
ncxonoB. B nocnegHee BpemMsa B Hay4YHOW Me-
ONUMHCKON nnTepaTtype Obinn onybsmkoBaHbl
pesynbratbl OBYX UCCNELOBaHUN, NMOCBALLEH-
HbIX 3TOW nNpobneme. B paHooMuM3npoBaHHOE
KOHTponmpyemoe uccneposaHne RENOVATE-
COMPLEX PCI 6b1no BktoyeHo 1620 nauupeH-
TOB CO CJIOXHbIMW NOPaXeHUAMN KOPOHAaPHbIX
apTepui, B TOM 4YMUCle€ CO CTEHO30M CTBOJA,
XOKA, AnuHHbIMU MopaxeHusamMmu (>38 Mm),
“UCTUHHBIMN” ONPYPKALMOHHLIMU MOPaXEHU-
aAMU C BOBJiIe4eHneM OOKOBOW BeTBU >2,5 MM,
MHOrococyamucTbeiMn (6onee OByX apTepuit),
KanbUMHNPOBAHHBIMU N YCTbEBBLIMU MOpPaxe-
HUAMW, PECTEHO3aMU BHYTPU CTEHTOB. Takmm
obpa3omMm, Koropta nauuMeHTOoB, BKJIOYEHHAs
B uccneposaHne RENOVATE-COMPLEX PCI,
Obina Hanbonee MPUBIMXKEHHOW K peasibHOM
KIMHUYECKOW npakTuke. NepBmnyHas KoHe4YHas
Touka (netanbHocTb, MMM B GacceiriHe ueneBom
apTepumn 1 NOBTOPHas peBacKynsapmnsauns) oT-
Mevanacb B 7,7% n 12,3% cny4aeB B rpynnax
BCY3W1N/OKT-ynpaensemoro YKB n 6e3 BCB
cooTBeTcTBEeHHO (p = 0,008). Takum ob6pasom,
BCY3WM/OKT-accucteHuus npu MNepBUYHOM
YKB cHuxana puck passutmsa 60/bLINX Kapan-
anbHbIX OCNOXHEHU Ha 36% (OP 0,64, 95% /U
0,45-0,89). lMNMpn 3TOM OTMEYEHHbIN 3D PeKT
BCY3U1N/OKT-ynpaengemoro YKB nposasnsancs
BO BCEX pucknoarpynnax rnauyeHToB (amnaberT,
XPOHMYECKAdA no4YeyHas HenoCTaTO4YHOCTb,
CHUXEHHast GYHKLMSA NEBOIO XENyn04ka) n He-
3aBUCUMO OT KIMHMYeckoro TtevyeHuss UBC
(XpOHUYECKU 1N OCTPbIN KOPOHAPHbIA CUH-
apom (OKC)) (32). B gpyrom HepaHOOMM3NPO-
BAHHOM  MOMYNAAUMOHHOM  WUCCNEeO0oBaHUMU
OPTIVUS-COMPLEX PCI Takxe ungdydanca oT-
naneHHbin (1roa) adpdekt npumeHeHns BCY3U
npun YKB cnoxHbIX NopaxeHnin KOPOHapPHOro
pycna. Ona oueHkn HenoCpeacTBEHHbLIX pe-
3ynbtatoB ObinKM paspabdotaHbl OPTIVUS-
BCY3U-kputepuun: 1) MMHMManbHasa naowanb
nonepe4vHoro cedeHus (MIMNC) B cTeHTe > pe-
dEepPEHCHOro 3Ha4YeHns NAoLaan NoNepPeyHoro
CeyeHuns gucTtasibHeEe CTeHTa (ecnu OavHa
cTteHTa =28 mm); 2) MIMC B ctente > 0,8 X
cpegHee 3HayeHue pedepeHCHOoOM nnowaan
aptepun (ecnu pgnvHa cTeHTa <28 Mm).
MepBUYHON KOHEYHOM TOYKOW OLEHKM OTaa-
NeHHbIX pesynbtatoB Obina MACE (netanb-
HOCTb, VIM, nHcynbT, Ntobas noBTOpHasa pesa-
ckynsapusaumsa mumokappa). Npun cpasBHeHUn

COMNOCTaBMMbIX MONYyNSAUMA NaUMEeHTOB B MUC-
cnepoBaHun OPTIVUS-COMPLEX PCI n ucto-
pPUYECKOr0O perncrtpa nauueHTOB C peBackKy-
napusaumen mmokapaa ¢ noMoOLLbIO a0pPTOKO-
POHBPHOro wyHtupoBaHusa (AKLU) wnnn YKB
(CREDO-Kyoto-permncrp) oka3anocb, 4TO B KO-
ropte naumeHtoB co BCY3U-ynpaBnsembiM
YKB nepBuyHasa KoHe4YHasi Todka Habnoganach
CTaTUCTMYECKM OOCTOBEPHO pexe, 4yem B HKB
koropTte naumeHToB B pernctpe CREDO-Kyoto
6e3 npumeHeHunss BCY3WM-accucteHumm, -—
10,3 n 27,5% cootBetctBeHHO (p < 0,001).
OpHako pasHuua Obina HeOOCTOBEPHOW npwu
cpaBHeHUWM C rpynnon naumeHtoB ¢ AKLI
(13,6%). Tem He MeHee OTAANEHHbIE KITMHUYE-
ckme wucxogbl BCY3WUM-ynpasBnsemoro YKB
OblIN HEe XyXe, YeM B COMOCTaBUMOW rpyrnmne
naumeHToB ¢ AKLL.

MpumeyaTtenbHo, 4To B OPTIVUS-COMPLEX
PCl B 41,2% cny4yaeB ucxogHas cTpaTerus
YKB meHsanachk nop,snnsaHnem BCY3UM-gaHHbIX,
a Ha 3aBeplialowemM aTane (MmniaaHtTayms
cteHTa) cTtpaTterua YKB ©6bina uvameHeHa
B 39,6% 13 BCcex ne4veHbix nopaxeHumn (33).

YnyylleHne KIMHUYECKNX UCXOO40B — YMEHb-
weHne 4actotbl MACE, a Takxe 4acToTbl MOB-
TOPHbIX peBackynapuaaunii 1 TPOMOO30B CTEH-
TO0B — nocne BCY3WU-koHTponmpyembix YKB
ObIsI0 NOKa3aHO B HECKOJIbKMX MeTaaHanmsax,
BKJIIOYABLUMX 3HAYNMbIE PaHOOMU3NPOBAHHbIE
1 HabnogaTenbHble NCCNeaoBaHNA C OecaTKka-
MU Tbicsad nauyeHTos (34—-36). B HepaBHO ony-
6/1MKOBAaHHOM MeTaaHanm3e, BKJ/0YaBLUEM
19 3HAYMMBbIX CPaBHUTENbHbIX UCCNEeO0BaHUM
n cymmapHo 6onee 27 000 nauneHTOB, Moka-
3aHO 3HA4YMMOE N OOCTOBEPHOE YMEHbLUEHUE
Ha 37% (216 (1,9%) npotuB 627 (3,9%),
RR 0,63, 95% W, 0,54-0,73, p < 0,001) cep-
OE4YHO-COCYANCTON CMEPTHOCTU B OTAANIEHHOM
nepuoae (1 ron n 6onee) B crny4yae npuMeHe-
Hna BCY3U-ynpasnsemoro YKB. B atom xe
cucTeMaTnyeckom 0063ope OblI0 OTMEYEHO
CcCHMXeHne Ha 43% purcka TpoMmbo3a CTEHTOB B
rpynne naumeHtoB co BCY3UM-ynpaBnsiembim
YKB (160 (1,4%) npoTtuB 360 (2,2%), RR 0,57,
95% Ou, 0,41-0,79, p = 0,0006) (37).

HecmoTps Ha TO 4TO B MUMPOBOW Ookasza-
TenbHoW 6ase OTCYTCTBYIOT PaHOOMU3NPOBAH-
Hbl€ NCCIeA0BaHUSA, MOCBSLLEHHbIE U3YYEHUIO
BNvsHUS metonos BCB Ha pesynsratel YKB
CTBONa sieBoW kKopoHapHow aptepun (JIKA), He-
DAaBHO OnybnMKOBaHHbIE PE3YsbTaTbl KPYNHOro
permcTtpa CBUAETENLCTBYIOT O HANYUK OOCTO-
BEpHO Hu3kow 4vactoTbl MACE (kapamanbHomn
netanbHocTn, VIM, NOBTOPHOW peBacKynspu-
3aummn), a Takke TPOMOO30B CTEHTOB MNpwu

COITIACUTEJIbHbBIVI JOKYMEHT SKCINEPTHOW IPYrIrbl POCCUNCKOIO
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BCY3UN- wnnn OKT-koHTponmpyemom YHKB
B CPaBHEHWUM C nMpoueaypamm C TONbKO aHrmo-
rpapuyecknum KoHTtponem (27, 31, 38).
MpuHMMasa BO BHUMaHME KJIMHUYECKYIO 3HaUU-
MOCTb nopaxeHus cteona JIKA, kpoBocHabxa-
owero > 75% maccbl MMmokapaa JieBoro Xxerny-
[o4Ka, nocnegHee pykoBOACTBO MO peBackKy-
napusaumn mmokapaa non aruaonn ACC/AHA/
SCAIl nogaepxano nNpucBOeHMe Knacca Peko-
MeHgaumm lla (pokasaTesnbHbll ypOBEHbL B)
meTonam BCB npu YKB ctBona JIKA (39). B Ha-
LMOHAIbBHOM PYKOBOACTBE AMOHMM MO peBa-
ckynapusaumn mmokapga npumenenuio BCY3U
npn YKB cteHo30B cTtBosia JIKA npuceoeH
6onee BbICOKMI pekomMeHaaTesNbHbIA Ypo-
BeHb — |A (40).

PaHooMn3vpoBaHHbIE NCCea0BaHUS C NpPU-
MeHeHnemMm OKT Takxe nokasanu ynydlleHue
reoMeTpumn npoceeTa CTEHTUPOBAHHOW apTe-
pun 1 yBenunyeHme ¢GpakuMoHHOro pesepsa
kpoBoToka nocne OKT-koHTponupyemoro HYKB
B CpaBHEHUM C Npouenypon ¢ aHrmorpadpu-
yeckmm KoHTponewm (41). Kpome TOro, uccne-
nosaHuna OCTACS un DETECT OCT nokasanu
yAydlIEHNE 3HOOTENM3auun CTEHTA B rpynne
YKB non OKT-koHTponem. B unccnemoBaHun
OCTACS y naumeHToB ¢ OKC 4yepes 6 mec nocne
MMMAaHTaAUMN CTEHTA KOIMYECTBO HEMOKPbIThIX
aHpoTennem 6asiok CTEHTOB ObII0 JOCTOBEPHO
HWxe (4,3% npotne 9,0%, p < 0,001) (42).
AHaNOrM4yHbIM pesdynbrtaTt Obll NOJlydYeH B WUC-
cneposaHun DETECT OCT nocne OKT-koHTpO-
nnpyemoro YKB B rpynne naumeHtoB ¢ XKC
(7,5% npoTuB 9,9% cooTBeTCcTBEHHO, p = 0,009)
(43). B TACTICS-registry npu neyeHum naymeH-
ToB ¢ OKC cTpatermnsa nepsuyHonn YKB Obina
nameHeHa B 58,1% cny4yaeB, n3 Hux y 4,8%
nauyeHToB He Obll UMMNAHTUPOBAH CTEHT Ha
OCHOBaHUM ndydeHnsa OKT-xapakTepucTuk He-
CTabuNbHOro aTepOCKIEPOTUHECKOrO Nopaxe-
HUs apTepun, B 54,6% cnydaeB Obina nposeae-
Ha nocTaunataumd, a B 3% cny4aes nog BAuUs-
HMemMm paHHbix OKT Ha 3aBepLiarolem aTtane
YKB Obln MMMNaHTMpPOBaH AOOMNONHUTESNbHbIN
cTeHT. Taknm obpasom, OKT Bnusana Ha cTpa-
Terunio BbinosHeHns YKB Ha kaxxaom n3 aTanos
BMeLuaTenbcTBa (44).

HeyamBmnTenbHO, 4TO KOANYECTBO UCCNeno-
BaHWN, NOCBALWEHHbIX UCNONb30BaHuio BCY3U,
3HAYNTENBHO MPEBLIWAET YMCO MCCeaoBa-
Hum OKT wu3-3a nosgHero BHeppeHust OKT
B KJIMHWYECKYIO MpakTuMky. HecmoTps Ha 9To,
HEKOTOPbIE HEAABHO 3aBeEPLUMBLUMECS PAHOO-
MM3NPOBAHHbIE WCCIe00BaHUSA TMOCBALLEHDI
CpaBHUTENbHbIM pe3ynbTaTaM MCNOIb30BaHUS
3TUX AByX MeToguk. B wunccnepoBaHuu

ILUMIEN Il 6b1na oueHeHa MUHMManNbHas nno-
waab MOrMepeyHoro CEeYEeHUs1 BHYTPU CTeHTa
rnocne npouenypbl B Tpex rpynnax nauneH-
T0B — ¢ OKT-, BCY3WN- n aHrmnorpadpunyeckm
KoHTponmpyembim YKB. CteneHb packpbiTus
cTeHTa (MegmaHHoe 3HaveHme MITMC npocee-
Ta BHyTpM cTeHTa) B rpynne c¢ OKT-
KoHTponmpyemMbiM HYKB (5,79 mm?, IQR 4,54-
7,34 mm?2) Obina He xyxe (p = 0,001), HO 1 He
nydwe (p = 0,42), yem B rpynne YKB nom KOH-
Tponem BCY3U (5,89 mm2, IQR 4,67-7,80 mm?).
Takke mMegmaHHbii nokasdatens MIMC nocne
OKT-koHTponupyemoro YKB Obln He nydule,
yeM B rpynne aHruorpadunyeckn KOHTponmpye-
MOW mnpoueaypbl cTeHTupoBaHus (p = 0,12)
(45). OTn pe3dynbTaTthl CTAAN NPUYNHOM U OCHO-
BaHMeM AJ19 NnpoBeneHmnsa 6onee MacluTabHoro
pPaHOOMU3UPOBAHHOIO ncecnenoBaHus
ILUMIEN IV, cpaBHuMBaloLLLEro reomeTpu4eckme
napamMmeTpbl GUHANBLHONO MOCTNPOLELYPHOro
npoceeTta aptepun B rpynnax OKT- u aHrvo-
rpadpuryeckm koHTpoampyemoro HKB. M'mnoTtesa
3TOr0 UCCNEeLOBaHUA COCTOSANA B YydLLEHUN
KJIMHNYECKMX MCXOOO0B B rpyrnne nauveHTOB
BbICOKOro pucka ¢ OKT-koHTponmpyembim HKB
B CpPaBHEHUWN C aHrmorpaduryeckm KOHTPOIu-
pyemow npouenypori (46). OkoH4aTenbHble pe-
gynbtatbl ILUMIEN 1V, kak n opyrnx TekyLwimx
nccnegoBaHu, NOCBSLLEHHbBIX BOSMOXHOCTAM
n ponn metoamk BCB B KOPOHapHbIX UHTEP-
BEHLUSX, eLle He NOoJTyyYeHbl, 1 OXNOAETCH, YTO
OHK ByayT CNOCOOCTBOBATD Y/YHLLEHMIO HALLNX
3HaHWN M nomoryT onpegenntb mecto BCB
B KJIMHUYECKOW MPakTUKe 3HA0BACKYSAPHbIX
KOPOHapHbIX BMeLLIaTEeNbCTB.

HecmoTps Ha cyuwecTtBOBaHME CONNOHOMN
hokasaTefibHOl 6a3bl B NOJIb3y MNPUMEHEHUS
BU3Yann3npyloLwwmx MeTOAVK Mpu NPOBEAEHNN
YKB ¢ uenbto ontumMmsaumm HenocpencTBEH-
HbIX N YNYYLWEHUS OTOANIEHHbIX KIMHUYECKUX
MCXOO0B BMellaTenbCcTBa, HabnwgaetTca Oo-
BOJIbBHO MO3anyHas KapTuHa 4acToTbl NpuMe-
HeHns BCY3W B pas3nnyHbix permoHax mupa.
Tak, B flnoHnn n B cTpaHax lOro-BocTo4yHomn
A3nn BCY3WM npumeHseTcsa npmmMmepHo B 80%
cnyydaeB YKB, Torga kak B lepmaHuu, B Utanun
n CLLUA sToT nokasaTtesnb coctaBnget 20% v no
5% cooTBEeTCTBEHHO (47).

B AnoHun pekomeHaoyeTcs pyTUHHOE Mpu-
meHeHne BCY3UM-accucteHumm Bo Bpema HKB
HE3aBUCKMO OT CJIOXKHOCTU NOPAXEHMS U OMbl-
Ta ONepurpyroLLErO0 MHTEPBEHLMOHOIO Kapano-
nora (48), n, cornacHo HauMOHalbHbLIM PEKO-
MeHZauMsaM Nno pesackynapusaumn Mmokapaa,
npumeHeHne BCY3UM npu YKB ctBona JIKA,
XOKA n gnddy3HbIX MOPaKEHUN KOPOHAPHbIX
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apTepuin MMeeT BbICLUMIA KfacC pekomMeHaa-
umn — IA (40). C ppyrov CTOPOHbI, B aMepuKaH-
CKUX M eBPOMNENCKUX PYKOBOACTBAx Mo peBa-
cCKynapusaumn Mmmokapaa npuMeHeHmne Bmaya-
NN3NPYIOLLUX METOOMK BO BPEMA KOPOHAPHbIX
MHTEpPBEHUNIA nmeeT B6onee HU3KUIA Knacc pe-
komeHgaumn — lIA (B-R) (49) n IIA (B) (50)
COOTBETCTBEHHO. B 3TMX pyKOBOACTBax CMy-
LLaeT ypoBEHb gokasaTtesibHoCTu B, HecMoTps
Ha MHOIOYMCJIEHHbIE OAaHHblE Ka4eCTBEHHbIX
PaHOOMU3NPOBAHHLIX KOHTPOJIMPYEMbIX UCChe-
[OBaHUM 1 cUCTEMATMYECKMX 0O30POB 1 MeTa-
aHanmaoB. OgHako 60/bLUVMHCTBO AAHHbIX CpaB-
HUTENbHLIX UCCNegoBaHum 0 3Ha4YnmocTy BCB
ong ontuMmmdauun peadynstatos HKB nony4veHsl
B cTpaHax Oro-BocTto4yHom A3umn, 1, NOCKOJSIbKY
CYLLECTBYIOT MHOIo ¢akTopoB (aHaTOMUYECKMX
U KJIWHUKO-AemMorpadpuyeckmx), OTandaroLmx
nonynsuyn NaumMeHToB B 3TOM PErmoHe mmpa ot
naupenToB B EBpone mn CLUA (51), k aHanmay
CpaBHUTENbHbBIX AaHHbIX HEOOXOOMMO MOAONTU
C N3BECTHOM [0J1e OCTOPOXHOCTN.

NMpakTuyeckoe npumMmeHeHue

metToauk BCB pna ontumusauum YKB
Ona ontumudaunm pesdynsratos HKB meTo-

onkn BCB MOXHO NMPUMEHUTb Ha KaXaom un3

aTanoB NpoLueayps.bl.

OueHka nopaxeHusa nepepn YKB

MeTtoaonkn BCB nepeg npouepypon Y4KB
MPUMEHSKAIOTCSA 019 OLLEHKM TKAHEBOIro cocTaBa
ONAWKM, a Takke Takux KIo4YeBblX rMokasa-
Tenem nons nocnenylouwero BMellaTenbCcTBa,
Kak OJMHa nopaxeHus, pedepeHcHbI gua-
METP U MJowadb NONepeyHoro Ce4eHms nNpo-
cBeTa aprtepuvi, onpegeneHnus npokcumManb-
HbIX U ANCTasIbHbIX TOYEK MPUITOXEHWNS CTEHTA B
cny4ae ond@y3HOro nopaxeHmst CTEHKU COCy-
na. Cncremartnyeckoe npumeHeHne BCB ne-
pen YKB no3BonnT pe3ko YMEHbLINTb YacTOTy
UMMJIaHTaULMmM CTEHTOB, HE COOTBETCTBYIOLLUX
WCTUHHOMY OMaMeTpy apTepum U NPOTSKEH-
HOCTK nopaxeHus (2). BCB no3eongeT getanb-
HO N3Y4UTb COCTOSIHNE aTEPOCKIEPOTNYECKOIrO
nopaxeHnuss He3aBMCUMO OT Toro, 6yaet nm
BbIMNOJIHEHO 3HO0BAaCKYNSPHOE BMeLaTeNb-
CTBO MOCJIE NEPBMNYHOI0 NCCNenoBaHns (B cny-
yae HanM4ns reMoguHaMNYEeCKM HE3HAYNUMOrO
cTeHo3a). B yactHocTn, BCB paeTt BO3MOX-
HOCTb YCTAHOBUTb TONLLUMHY (PUOPO3HOM Kancy-
Nbl, TKaHeBOW CcOCTaB (Hanu4ne u pac-
MPOCTPAHEHHOCTb JINNMUOHOIO KOMMOHEHTA) U,
Takum o06pasom, naeHTuduumpoBaTb aTtepo-
CKNIEPOTUYHECKYIO ONSLLKY C BbICOKMM PUCKOM
pas3pbiBa. ATO, B CBOK 0OYepenb, MO3BONAUT

060CHOBaTb MeOMKaMEHTO3HYO Tepanuio Mno-
TeHuuasnbHO HecTabusbHON, HO reMoanHaMn-
yecku He3Haymmon Onawkm (5, 52, 53),
MOCKOJIbKY U3BECTHO, 4TO B 80% cny4aes npu-
YMHOI pa3BuUTUS ocTporo MM aBnseTcsa MMeH-
HO reMoAMHaMmnyeckm HesHadymmas Onswika
(54). BHaUMMOCTb XapakTepa aTtepockiepoTu-
yecko 6nawku — npudrHel OKC — ang onpene-
JNIeHUs cTpaTernm SHO0BACKYNAPHOro evyeHud
OKC ©Obina HarnggHo nokas3aHa aBTopamu
B MHOIMOLLEHTPOBOM PaHOOMU3NPOBAHHOM UC-
cnepoBaHmn EROSION Il (55). Onpepnenenmne
XapakTePUCTUKN HeCTabMNbHOM BNSLLKK (3PO0-
3u1s, pa3pbiB, KAJIbLVHNPOBAHHbIN POKYC) C NO-
Moo OKT no3sonuna 4OCTOBEPHO CHU3UTb
4acTOTy nMMNnaHTauun ctenTa Ha 15% B cpas-
HEHUW C rPynnomn NauneHToB C aHrmorpadpuye-
ckn KoHTponupyembim YKB (43,8% npoTtue
58,8%, p = 0,024). AHanorn4yHble pesynbraThbl
6bnn nonydeHbl n B TACTICS Registry, roe
n3yyanucb OAHOrOAUYHbLIE OTAANEHHbIE pe-
3ynbraTtbl OKT-KOHTPONMPYEMOIro 3HO0BACKY-
napHoro nedyeHuss OKC. Bbiflo yCTaHOBAEHO,
4yTO, BO-nepBbix, OKT-gaHHbIE O MOpPdONOrnn
HecTabuabHOW ONALWLKM BAUAIOT HA OTOANEH-
Hbl€ KITMHMYEeCKne ncxoabl, U, BO-BTOpbixX, OKT
urpana onpengeneHHyo posjib Ha Kaxaom aTa-
ne YKB. Ha guarHoctunyeckomMm aTtane nocre
OKT-oueHkn mopdonornm atrepocknepoTnye-
ckon 6nawkm B 58,1% cnyyaer 6bina nameHe-
Ha TakTuka BMellaTenbCcTBa, B 4,8% CTEHT He
ObIn MNNaHTUpoBaH. Ha atane onpeaenenus
napameTpoB cTeHTa B 15,7 u 16,0% cnyvaes
OblNV UBMEHEHbLI AMaMEeTP U AJIMHA CTEHTA CO-
OTBETCTBEHHO. Ha atane ontummusaumm npo-
uenypsbl noa, BnuaHuem OKT-paHHbIX B 54,6%
cnyyaeB Oblnla BbINOJIHEHA MOCTAWAaTaAUMSA
(56). Takum obpasom, nayyeHne mopdosaorum
aTepockepoTMHeckon ONALKN MeToauKamMun
BCB (3po3usi, pa3pbiB OASLKA, KanbLMHUPO-
BaHHbIN y3en) AaeT BO3MOXHOCTb UHAVBUAOYA-
NM3nMpoBaTb NOAXOL K 9HOOBACKYNAPHOMY Jle-
yeHuto (HKB) n nepecmoTpeTb cTpaTernto onTu-
ManbHOM MeOVKaMEHTO3HOW Tepanuu nocne
OKC (57).

Kpowme Toro, metogukm BCB mMoryT ObITb NO-
NesHbl B gnarHoctuke VIM npu HeoBCTpPyKTUB-
HOM KOPOHapHOM aTepOoCKepo3e, Hanpumep,
npwv cuHapomMme Takouybo, apTepumnTe, MmoKap-
ONTe, CMOHTAHHOM OUCCEKUMM CTEHKM cocyaa
v npu gpyrux atuonormax OKC (58). Beigenum
Takke uenbli psan KIVMHUYECKNX U aHaTOMU-
yeckmnx BapmaHToB, roe metoamkm BCB moryT
nUrpaTtb KJIOYEBYIO POJIb B ONpeneneHnmn guar-
HO3a WM CcTpaTernm 3HOO0BACKYNAPHOro nedye-
HUS1; HanpuMep, CropHbIE U HEACHbIE CUTya-
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LUK NpY a0pPTOOCTUASIbHbIX MOPaXeHUsX KOpPOo-
HapHbIX apTepuii (0CcoBeHHO YCTbsA CTBONA
JIKA), onccekun n nHTpamypasbHOM remaTo-
Me, aHeEBPU3MeE, BaCKynonaTtum nocne TpaHc-
nnaHTauum cepaua (59-61).

Mpouenypa YKB nop KkoHTpOnem

meTtoauk BCB

MeTtogukn BCB aBASOTCA NONE3HbIM UH-
CTPYMEHTOM [OJid MOArOTOBKM MOPaxXeHus
(nnowaakn) nepen CTEHTUPOBAHUEM, ONS KOP-
PEKTHOW MMMAaHTaUMmM CTeHTA N MOCTCTEHTO-
BOW onTtumMmsaumun. Hanpumep, npensapu-
TenbHas OuEeHKa KanbumHOo3a (TOMWUHA, pac-
MPOCTPAHEHHOCTb MO OKPYXHOCTW, AOJIMHA)
¢ nomoupbto BCY3U nnn OKT nomoxeT Bbipa-
6oTaTb ONTUMAasbHYIO CTpaTervto U TEXHOJ0-
rmio ons abnaumn KanbLUMHUPOBAHHBLIX nopa-
XXEHUIN (aTEP3KTOMUS, “pexyLUnin® 6annoH nnm
BHYTpUCOCyOuUCTass NUTOTPUNCUA) N OLEHUTb
pesynbratbl UX MPUMEHEHUA ONS MOCneaylo-
Len onTuMasnbHOM MMnaaHTaumm cteHTa (non-
Hoe packpbiTne 6e3 gedopmaumn CTPYKTYpbI
CTeHTa) (62—64). B HekoTOpbIX paboTax Hanu-
yme KanbUMHVUPOBAHHOIO NOPaXXeHus onpeae-
NISIeTCHa Kak puUcK-dakTop HEQOPACKPLITUS U
oedopmMaumm CTeHTa U 4aeTca pekomMmeHaaums
npumMmennTs BCY3U nnn OKT gns Bbibopa Bnaa
abNAUMOHHBLIX MEeToAuK Ansg Moandukaumnm
KanbUMHUPOBAHHbBIX MopaxeHun (65, 66).
Ha cerogHsiwHnin geHb BCY3U-kputepusamm
KanbLMHO3a, Kak puck-dakrtopa Hegopacnpas-
NIeHUda CTEeHTa, FABASIOTCH: HalmMyue MnoBepxX-
HOCTHOrO KaJibLMHO3a C YrJIOM OXBaTa OKPYX-
HOCTU npoceeTa >270°, oanHon Gonee 5 mm,
NOKanbHbIN KanbLWHMPOBAHHbIM HOKYC (y3en)
B aTepock/iepoTM4eckon 6nsduike u guameTp
aptepumn <3,5 mm (56). CooTtBeTcTBYlOLWME
OKT-kpuTepmm MOXHO chHOPMYIMpoBaThb Tak:
Ha/IM4Yne NOBEPXHOCTHOIO KaibLMHO3A C YI/IOM
oxBaTa OKPY>XHOCTU npoceeTa >180°, TonuwuHa
KanbumHosa >0,5 MM 1 gfiMHa KanbUMHUPOBAH-
HOro yyacTka >5 mm (67).

Ona Bbibopa onTMManbHOro guameTpa
CTEHTaA CYLWECTBYET MHOXECTBO KOHLEMNUWIA
M NPeasioXXeHNM, OCHOBAHHbIX HA U3MEPEHUSIX
pPassiNYyHbIX aHATOMUYECKUX CTPYKTYP Ha BHY-
TpucocyamcTbix mnaobpaxeHuax. MNpepgnara-
I0OTCA cnenywuwue BapuaHTbl: a) U3MEPUTb
cpegHVA N MakCUMalbHbI pedepeHCHbIN
anameTp npoceeTta aptepumn, 6) onpenenntb
CpedHee 3HA4YeHMe U3MepeHun “megua-me-
ova’, B) onpenenntb HaMeHbllee 3HaveHue
pedepeHCcHOro guameTpa, U3MepPeHHOro Mex-
LY HapY>XHbIMW KOHTYypaMn Hapy>HOW anactu-
yeckon membpanbl (HOM), nnn r) onpegenntb

cpenHee 3HadeHue gumameTtpa, U3MEepPEeHHOro
MeXay HapyXHbIMU KOHTypamu HOM (23, 40,
68-70). B cBow o4epeab, B MccnenoBaHum
ULTIMATE 6binn chopmynmnpoBaHsl BCY3U-
KpuUTepuu npoueaypbl ONTUMaNbHOrO CTEHTU-
pOBaHUA (PacKpbITUS N apMUPOBAHUA NMPOCBEe-
Ta apTepuun): a) MMHUMaJIbHOE 3Ha4YeHue nio-
Laam nonepeyHoro cevyeHnst NPpoCcBeTa BHYTPU
CTEHTUPOBAHHOIO cermenTa >5 mm? nnn 90%
OT 3Ha4eHus aucTasbHON pedepeHCHOM nno-
Laanm rnornepevyHoro ceveHus; 6) cteHo3 (Mac-
ca aTepoCKePOTNYECKOM BAALLKIM) HA MPOKCU-
ManbHOM U OAUCTaJIbHOM Kpasix CTeHTa B npe-
genax 5 MM He pomxeH ObiTb mMeHee 50%,
B) OTCYTCTBME [MUCCeKUUU, OXBaTblBaloLLEN
MeauasbHOW CJ/ION CTEHKU apTepuun, OJIMHON
6onee 3 MM (23). 3aech xe gobaBuM, 4TO, CO-
rmacHo gapyron pabote, wuayyaBwen OKT-
KPpUTEPUA ONTUMANIbHOrO CTEHTUPOBAHMUS,
06beM MpPOTPYy3UM TKAHEW 4Yepel3 CTPYKTYypy
CTeHTa He poskeH npesbiwaTth 0,33 mm® (71),
a yros npoTpy3un (yroa no OKpPy>KHOCTU Mpo-
cBeTa apTepun, 3aHATOro TkaHamm) >180° aB-
naetca HesaBucumbiM npegmktopom MACE
y nauyeHtoB co STEMI (72). OtmeTnm, 4TO
B ps4e uccrnegoBaHui NpoTpy3nst TKaHeEn 4e-
pPe3 UMMAAHTUPOBAHHLIV CTEHT NPU3HaHa 3Ha-
YMMBIM PUCK-(AKTOPOM OCTPOro U NogoCTPO-
ro Tpombo3sa cteHTa (73-75).

Y10 Kkacaetca OKT-kputepueB onTumMasib-
HOM0 CTEHTUPOBAHUA (CM. PUCYHOK), TO OHU
6b1nn chopMynMpoBaHbl B HEQABHEN paboTe B
Bnge KoHuenumm MLD-MAX. YkasaHHasa KOH-
Lenumsa cocTouT 13 apyx 6510KOB: a) cTpaTeruns
nepeg YKB (mopdonorvsa-gnuvHa-gmamertp/
Morphology-Length-Diameter) n 6) ontumun-
3auna nocne YKB (oTcyTcTBME AUCCEKUUUN
Megmn-anno3numsa 6anok CTeHTa-packpbiTue
cteHTa/Medial dissection-Apposition-eXpan-
sion) (76). B mMHOrogasoByld KJIMHUYECKYIO
nporpammy no ncnonb3oBaHunio OKT B KNUHK-
4yeckoW npakTmke ObISI0 BKIIOYEHO 12 KINMHW-
yeckux ueHtpoB CLUA. [nameTp cTeHTa no
KoHuenumn MLD-MAX onpepgenancsa kak
CpenHee 3HadeHue gmameTpa apTepun, us-
MEPEHHOIO MEXAY HapPYXHbIMU KOHTypamu
H3M B Onuxanwen pucTanbHOW TOYKe OT
npeanosiaraéMoro Mecta MMmnaaHTaumMm CTEH-
Ta, nnn ecnn HOM umngeHTMdmnumpoBaTb He
yoaeTcs, TO HeobXoOMMbIA guamMeTp CTeHTa
OMpenensncd Kak cpegHee 3Ha4YeHne gname-
Tpa npoceeTa apTepun, U3BMEPEHHOIO MO BHY-
TPEHHEe NOBEPXHOCTU MHTUMbI B Bnuxariien
ONCTaNnbHOM TOYKe OT MecTa UMIJaHTaumm
cTteHTa. [pu aHann3e pes3ynbLTaTtoB NCMNOJ1L30-
BaHUA koHuenumn MLD-MAX okasanocb, 4To
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Macca 6nswkn <50%
Ha Kpat CTeHTa
6e3 nunuagHoro sapa

KPAEBAA OVCCEKLUNA
(<60°, He IMMUTUPYIOLLNIA NTOCKYT,
onvHa <2 Mm)

[MpokcrManbHbIn
nuameTp cocyaa

Be3 3HaunTenbHoOM
npoTpysnu

MunHumanbHasa nnowaab

MANAMNO3NLNA
(akcuanbHasa guctaHuus <0,4 mm
onvHa < 1 mm)

AdvcTanbHbil
amameTp cocypa

nonepeyYyHoro cevyeHns
BHYTpW cTeHTa (MMMC), mm?

MIMC > 4,5 mm?
MMMNC/CPEAHNI BA3OBbIN IMAMETP > 80%

MIIMC > gucTanbHbIn gnameTp
>9

MMnc 0% npokcumMasnbHbIN AnamMeTp

PucyHok. Cxematuyeckoe nsobpaxerHve BCY3W-kputepues ons onTUMasnbHOW MMMaHTaLMmM CTEHTA.

OKT-unccnegoBaHme okasbiBaso BAUSHUE Ha
npuHatue peweHnsa B 88% cnyyaes YKB, ns-
Hux B 83% cnyyaeB Ha cTpaTeruio nepen YKB
1 B 31% cnyyaes Ha ONTUMU3ALUIO pe3ynbTa-
Ta nocne npouepnypsbl. Npun aTtom OKT-nccne-
[OoBaHMe npoanesano obuiee Bpems npoue-
Aypbl HE3Ha4YNTENbHO (Ha 9 MuH; p < 0,0001).

Mockonbky Hambonee onTUMasnbHylO CTpa-
Tervio BbIOOpa pa3mMepoB CTeHTa elle npeg-
CTOUT ONPEOENNTb, MOSIOXUTENbHbIN KINHNYE-
ckmin adpdpekT ncnonb3osaHna BCB oueBnaeH
HE3aBUCKMO OT MPUMEHEHHOrO TUna Moaasb-
HocT BCB »n pasnn4yHbiX anroputMOB OMNTU-
MasibHOrO CTEHTUPOBAHMSI.

OnuHy cteHTa (0COBEHHO B ciydasax and-
GY3HbIX aTEepPOCKNEPOTUYHECKUX MOPaAXKEHUN)
HeoOXoAMMO BbIOMpPaTb C YYETOM HaNMyus
Hanbosnee “300POBbIX” YHAaCTKOB CTEHKM apTe-
pvn NpoKCcUMasnbHee N OUCTallbHEE Mopaxe-
HUA. Bo MHOrmx pabotax 6b110 NoKa3aHo, Y4TO
npucyTcTeme 0o0nblWworo obbema ONALWKN
(cteHo3 >50%) unu Hanndre 60NbLLIOIO KOMN-
yecTBa IMMNOHOrO KOMMNOHEHTA NN BbIPAXXEH-
HOI KasbumMdpmKaunum Ha NPokKCrMasrbHOM/OUC-
TallbHOM KOHLIE CTEeHTa 4YpeBaTO BO3HMKHO-
BEHWEM KpaeBOW ANCCEKUMU WK KPaeBoro
pecTteHO3a B OTAaneHHoM nepuoge (77, 78).
HeobxoaMMo NOMHUTL, YTO B Cllydae UMNaaH-
Tauum CTeHTa (MM HaxXOXOEeHUS NpPoKCUMalb-
HOIo UV OUCTaNIbHOrO Kpasi CTeHTa) Ha MecTe

nopaxeHusi ¢ 60NbLUMM JIMNMUAOHBIM COOEPXW-
MbIM MOBBILLIAETCH PUCK ONCTaNIbHON 3MbB0NN-
3aumun, TPOMOO30B CTEHTOB UM Pas3BUTUS de-
HomeHa no-reflow (79). Takum o6pa3om, nNpu-
MeHeHne BCB nos3BonseT TOYHO onpenenntb
Kak obLiee KONM4ecTBO, Tak v AJVHY UMMNNaH-
TUpyemblx cTeHToB. ConoctaBneHue BCB-
OaHHbIX C pes3ynbratamMm aHrmorpadum (tak
Ha3biBaemas Ko-perucrpauns gaHHbIX) NO3BO-
NIFIeT 3HAYUTENbHO YMEHbBLLUNTL OObEM MUCMOJIb-
3yemMoro KoHTpacTHoro Bewectsea (80) n nosbl-
CUTb TOYHOCTb MMNAHTaUUM CTEHTOB U, B UTO-
re, ontummampoatb YKB. B HepgaBHO onybnun-
KOBaHHbIX paboTax Oblna noaTBepXaeHa
BO3MOXHOCTb KPaTHOIro yMeHbLUEeHNs1 obbema
BBEOEHHOr0 KOHTpacTHOro BeuwecTtBa (81)
1 gaxe BbinosiHeHMa YKB 6e3 ncnosib3oBaHus
KOHTPaACTHOro BELLECTBA B Cllydae MnpuMeHe-
HUA meToamk BCB (82).

OTtoenbHO oTMeTUM ponb BCB B ougHke no-
paxeHus cteona JIKA (mnu noboin budypka-
uMn) u noodbope CTEHTOB MNPU 3HAYUTENbHOWN
nepekanbpoBke apTepum B MPOKCUMaIbHOM
M guctanbHom cermeHTax. Metogukmn BCB no-
3BOJISIIOT OLLEHUTb XapakTep, TKaHEBOM COCTaB,
a Takxke pacnpeneneHme maccbl 6nsLLKN B 00-
nactun budypkaumn. 3T AaHHbIe, B CBOKO O4e-
penb, BAUSIOT He TOMIbKO Ha BbIOOP napame-
TPOB CTEHTOB (4/MHa, AMamMeTp), HO U Ha pas-
paboTtky ctpaterum YKB OGudypkaumMoHHbIX
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MOopaxXeHni B LEesoM (B TOM 4YUCNE KOHTPOIN-
poBaTb MOCTCTEHTOBYIO MPOKCMMaIbHYIO ONTU-
musaumio — POT (83, 84)). MNpuHrumasa BO BHU-
MaHMe YyHuKanbHble MOPQONorMieckme 0co-
O6EeHHOCTN OUPYPKALNOHHBLIX MOPaAXEHWU
cteona JIKA B oTnnume oT apyrux budypkaum-
OHHbIX CTEHO30B, MHOIME aBTOPbI peKoOMeHay-
0T NpUMeHsaTb MeToankm BCB ons koHTpons
passinyHbIX 3TaArnoB CTEHTUPOBAHUS BUdypka-
LMOHHbIX cTeHo30B cTBona JIKA (85, 86).
MuHUManbHO NpUeMNEMbIE 3HAYeHUs Mapa-
MEeTPOB reOMETPMK NPOCBETA apTepun (M3me-
peHHoro ¢ nomoubio BCY3W) ona cteona JIKA
nocne CTEHTUPOBaHUA OXuaaemo Oosblue,
4YyeM Mpu HECTBOJIOBbLIX NOpaXxeHusax (ansg auc-
TanbHOro cermernta crteona JIKA >7-9 mm?,
a nons npokcumanbHoro — 8—10 mm?2 1 6onee)
(59, 87, 88). OTmeTnM Takxe, 4TO B NocieaHee
BPEMS pacTeT posib M 4acToTa NPUMEHEHUS
meToamk BCB (B wactHocTn, BCY3W) ansa pe-
LIEHNS Pa3/INYHbIX MarHOCTUYECKNX Npobiem
1 ynpaBfieHUs HaBUraymen npoBogHMKamMuy npum
cnoxHbix XOKA (89-93).

OueHka pe3ynbsTaToB npoueaypbl HKB

M AMarHOCTUKa OCJNIOXKHEHUM

MeTtogukmn BCB nocne YKB mncnonb3yloTtcs
Kak aJjisi onpeneneHns BaXHbIX KOHEYHbIX pede-
PEHCHbIX TOYEK, XapaKTepusyloLnx peaynstar
npouenypsbl, Tak U ons ANarHOCTUKM OCJTIOXHE-
HUN, KOTOPble HEBO3MOXHO OOHapPYXuUTb MNpwU
aHrmorpadun4eckoMm wuccnegoBaHun (Hanpwu-
Mep, HEKOPPEKTHOE MOJIOXEHNE KPAaeB CTEHTA
BHYTPU NPOCBETA apTeEPUN — TaK Ha3biBaEeMbI
geographic miss, guccekumss CTEHKM cocyna
Unv Mananno3numsa 6anok cTeHTa).

CTeneHb packpbITUSa CTEHTA (COOTHOLLEHME
MIMC BHYTpWM CTEHTaA U CpenHero 3Ha4deHus
pedepeHcHoro (6a3oBoro) auamerpa apTte-
puUn, CM. PUCYHOK) SABNSAETCA OOHOW U3 BaX-
HEWMLLUMX KOHEYHbIX TOYeK, XapakKTepu3YILLUX
pesynbtat YKB, n n3eectHa Kak He3aBUCUMbIN
NPeauKToOp Kak Ana MNpoxXoauMMOCTU CTeHTa
B OTOAJZIEHHOM nepuoae, Tak 1 Angd pucka BO3-
HUKHOBEHUS HexXenaTebHbIX KITMHUYECKMX CO-
ObITUIN. DTOT NapamMeTp GUHaNbLHOIO peaynbTa-
Ta CTEHTUPOBAHUS OMNPEenEenseTcsa Kak 3Hadve-
Huem MIMNC BHyTpU cTeHTa (abCONOTHbIN
rnokasartesnb), Tak U CPaBHEHMEM C pedepEeHC-
HbIM AOVaMETPOM apTepum MNpPOKCUManbHee
UNn guctanbHEe CTEeHTa WM CO CPEOHUM MO-
Kazatesnem pedepeHCHbIX AYaMeTpoB B yka-
3aHHbIX y4acTkax apTepumn (CM. PUCYHOK) (15,
22, 29, 40, 68, 77, 94-97).

MeTtogukm BCB patoT yHUKanbHYO BO3MOX-
HOCTb 4eTKO auddepeHumMpoBaTb HEKOTOPLIE

MPU3HaKW, BbiIBNIIEMbIe KakK Nnpu aHrnorpadu-
yeckoM mnccnegosaHun, Tak u npu BCB nocne
MMMaaHTaumm cteHTa. Hanpumep, Tak Ha3biBa-
emMasi KpaeBasi ANCCEKLUNSA HE UMEET KINHnYe-
CKUX MOCNeACcTBUA NMLIb B TOM Cllydae, ecim
npu BCB oHa orpaHuMyeHa TOAbKO WMHTUMasb-
HbIM C/TOEM CTEHKWN apTepumn, oxeaTbiBaeT <45°
OKPY>XHOCTU MpocBeTa U ee MPOTSXEHHOCTb
<2 MM (98). OpHako ecnn anccekums 3axeaThbl-
BaeT Oosiee rnybokMe CJIOM CTEHKU apTepumn
(MHTMMa-MmeguanbHas OUCCEKUUS), OXBaTbl-
BaeT >60° OKpPY>XXHOCTW NpocBeTa U ee OJnHa
nMpeBbILLIAeT 2 MM, TO Takas kKpaeBas ANCCEK-
LMK aCCOUMNPYETCS C HEXeNnaTeNbHbIMU KIN-
HUYECKMMU MNOCNEACTBUAMM UM Henocpen-
CTBEHHbIMU OCNOXHEHUAMU U TpebyeT Aonon-
HUTENbLHOrO BMelwartenbcTBa (59, 89, 99).
Takum o06pasoM, MCMNOb30BaHWUE MEeTOAUK
BCB nocne CTeHTUPOBaAHUS MOXET MOBAUATb
Ha M3MEeHeHue cTpaTernm SHO0BACKYISPHOro
Nle4eHNs C Lenblo onTuMmaaumm peaynbraTa
YKB.

Ewe oguH npusHak, 4yacTto obHapyxuBae-
MbIi npyn BCB, — mananno3uuus 6anok CTeHTa
WM NX HEMIOTHOE npuXaTue K BHYTPEHHEN No-
BEPXHOCTW NpocBeTa apTtepum. Manannosmums
MOXeT HabnaaTbCs HENOCPeaCTBEHHO noche
YKB Bcnencrteme NpUMEHEHUS HEKOPPEKTHOro
OnameTpa CTeHTa, HEerMoJIHOro ero packpbITud
B pesynbraTte MNpPUMEHEHUS HOMWHAaIbHOro
DaBrieHna B 6ansioHe nnm HegoCTaTo4yHOM No4-
rOTOBKM MNOPaxXeHua nepeg uMnnaHtaumen
cteHTa (59, 100). MNo3gHaa mananno3nums
B OTOAJIEHHOM Mepuoge B OCHOBHOM BO3HWU-
KaeT n3-3a No34HEro PeMoaENMPOBaHUA NPO-
CBeTa cocyda, OOgHako 3TO HE CBSI3aHO C yBe-
nnyeHnem pucka MACE (netanbHoCTb, VM
1 MOBTOPHAasA peBackynsipmsaunst LLeseBoro co-
cyna, TpoMb603 CTeHTa) B CPpaBHEHUWU C rpyn-
now naumeHToB 6e3 no3gHer mManannosvuum
cteHTa (7,3% npotue 10,5%, p = 0,282) (101).
[MocKoNbKy cUMTaAETCH, YTO HAAEXHbI KOHTAKT
6anok CTeHTa C BHYTPEHHEW MOBEPXHOCTbLIO
npoceeTa apTepun cnocobCcTBYET Jy4LLEN U Obl-
CTPOWN SHOOTENM3auMKU, XenatenbHO OOCTUYb
MaKCMMaJIbHO NPUEMIEMONM anno3nunm CTPYK-
TYypbl CTEHTA C MHTMMAalIbHOM MOBEPXHOCTLIO.
OnHako 60NbLUMHCTBO YHaCTKOB Mananmnosnuvm
CTEHTa B OTAAJIEHHOM Mepunoae Takke noasep-
raeTcsi SHOOTENU3auUN U HE3HAYUTENBHO BANSI-
€T Ha OTAANIEHHbIE KIIMHNYECKME N aHrnorpadu-
yeckmne ucxogsl (91, 92, 102, 103). Tem He me-
Hee Mananno3muusa cTeHTa BO Bpems YKB
O61PYPKALMOHHBIX MOPAXEHM MOXET Cnocob-
CTBOBaTb MPOXOXAEHWIO NPOBOAHMKA MO, CTEH-
TOM MpW MNOMbITKE KaTeTeEPU3NPOBaTb OBOKOBYIO
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BETBb, YTO, B CBOIO O4YepPedb, MOXET Bbi3BaTb
HeXenaTtenbHble NMOCNEeACTBUS N TEXHUYECKUE
TPYOHOCTW NMpu OBYXCTEHTOBOW cTpaTternm HYKB
OudypKaLMOHHbIX CTeHO30B (104).

MeTtogukmn BCB urpaioT KpuTuHeckn Bax-
Hyto ponb npu YKB cnoxHbix XOKA, cTEHO30B
cteona JIKA v gpyrmx 6udypkaumMoHHbIX nopa-
XeHun. BCB npu Takux nopaxeHusax BaxkHa
ONs netanbHOM OUEHKN POPMUPOBAHUST CTEH-
TUPOBAHHOIO MpPOCBETA apTEPUU, MOJIHOFO U
KOPPEKTHOrO MOKPLITUS BCEr0 MOpaxeHus, a
Takke Ons ycTpaHeHus pucka noadopa Hea-
LeKBaTHbIX pa3MepoB (guameTp, O/iMHa) CTEH-
Ta. BCY3U n/mnm OKT mMoryT gartb BaXHyIO UH-
dopmauuio ons Bbibopa ToUKM pekaTeTepmaa-
uMm OOKOBOM BETBM NPOBOOAHUKOM 4Yepes
CTPYKTYpPY CTEHTA B OCHOBHOW apTepuun, ONTu-
MN3NPOBaTb OJHOBPEMEHHYIO DaNIOHHYO AMn-
naTtaumio C NMOMOLLBIO TEXHMKM “uenyrowmxcs”
6anaoHOB M MNOCTCTEHTOBYID OMTUMWU3ALMIO
npocBeTa, CTeNeHb NOKPbITUS BankamMm cTeHTa
ycTbsl 6okoBoM BeTBU (95, 105, 106). B cnyyanx
cnoxHbix XOKA pesynbstaTbl NPUMEHEHUS pas-
Nn4HbIX MeToamk BCB moryT BnmaTb Ha cTpa-
TErn pekaHanmsaumm m no3BoONsST apedek-
TUBHO KOHTPONMPOBATb NpPOLEaypy HaBuraumm
MPOBOAHMKAMM YEPE3 OKKJIIO3MPOBAHHbIN Cer-
MeHT. Ewe ogHa nonesHasa dyHkums npu OKT-
nccnegoBaHn — 3D-pPEKOHCTPYKUUS CTEHTU-
pOBaHHOIrO npoceeTa — OaeT BO3MOXHOCTb
BbISIBUTb ONTUMAJlIbHYIO TO4YKY B CTPYKType
CTeHTa B OCHOBHOW apTepumn Ong npoBeneHus
npoeBogHuka B 6okoByto BeTBb (107), a Takxe
OUEHUTb MNPOLOSbHYIO AedopmMaunio CTeHTa
nocsne ero uMmnnaantaumm B ctone JIKA, no-
CKOJIbKY TakOW TuM NoOBpPeXAeHNda CTEHTA acCco-
LMMNPYETCS C OTOANIEHHBIMU HeXenaTebHbIMU
KNnHnyecknmu nocnegcteuamn (74, 108).

Taknm obpasom, meToankm BCB moryT npu-
MEHATbCS Ha KaxkaoMm atane YKB kak ong oueH-
K1 MOP®OSIOrMn 1 Macchbl BNKGLLIKK, peEMOOENN-
poOBaHUA NpPOCBETa apTepum U ONarHOCTUKMU
M3MEHEHWIN COCTaBHbIX YaCTEW CTEHKU apTepuu,
Tak 1 Ojs TOYHOro OnpenesieHns MexaHu3ma
aHrMonNacTuku U CTEHTUPOBAHUS B KaXOOM
KOHKPETHOM cny4dae, Heo6XoANMOCTU BO3AEN-
CTBUS Ha ON4LWKY cneuyanbHbIMU MHCTPYMEH-
TamMmu onsa moamdbukaumm nopaxeHua (109).
Mcnonb3oBaHne BCB B KNMHNYECKOW MPaKTUKE
MOXEeT ObITb TakXe MOJIE3HbIM A1 OLEHKN
SHAOOTENMN3aUUN CTEHTA, OLEHKM MEXaHM3MOB
pPEecTeHO3a U PEMOAENMPOBAHUSA MpoOCcBeTa
apTepun B OTAANIEHHOM NEPUOAE B pe3yabraTte
BO34ENCTBUS Pas/iNYHbIX CneumasnbHbIX UHCTPY-
MeHTOB 1 cTeHToB (110) nnmn dpapmakonornye-
CKUX MpenapaTos.

3agaum ong npoaBUXEHUs MeToauk
BCB B uensax nx npyuMmeHeHus

B €)XXeAHEeBHOMN KJINHUYECKOM NpaKkTuke
M o0y4yeHusa cneuuanncToB

Mbl nogaepxmBaem npeaoXXeHne n HacTo-
ATEeNbHO pekomeHayem ocHactute BCE (!)
peHTreHornepaunoHHbIe CTPaHbl O4HOM 13 MO-
nanbHocten BCB. lMpuHumMasi BO BHUMaHue
npevmMyLLecTBa M HeOoCTaTKyM KaXxaon uns3
BM3yanuampyowmx metoank (BCY3N n OKT)
noeanbHO MMETb B onepauuoHHoW obe Mo-
nanbHocTn BCB. OpHako NOCKOJIbKy BBUAOY
npobnem ¢ ¢puUHaAHCUPOBAHMEM [O0OCTATOYHO
CJ/IOXXHO 0B6ecnevynTb KIMHUKKU 06enMu TEXHO-
norvsmMu, Hanbornee onTUMalsbHbIM NMpeacTaB-
nsetcs obs3aTeNibHOE HanMymMe B peHTreHorne-
paunoHHom BCY3U (BkaoUYas onumio BbICOKOro
paspeweHus — HD). BCY3U (B Tom umncne HD-
BapuaHT) MOXET ObITb YCNELUHO NCMNOSIb30BaHO
MPakTU4eCkn BO BCEX BO3MOXHbIX KIIMHUKO-
aHaToMM4Yeckux cueHapusax. B To xe Bpewms
yHMKanbHaa paspeliatouiaa cnocodbHocTb OKT
nosposiget 6osiee TOYHO AMarHoCTUpoBaTb
TKaHeBOW cocTaB U Mopdonoruto 6adaLKu, co-
cTosiHMe ee pUOPO3HOW Karncybl. Kpome Toro,
aTa MeToamKa rno3BOSISET NPELN3NOHHO yCTa-
HOBUTb NpuydnHy passutusa OKC wn nepexoga
O6ndWwKM B HecTabunbHOe cocTodHue, bonee
MOJSIHO XapakTepm3oBaTb Pe3ybTaTbl CTEHTU-
poBaHuMg (Mananmno3muusa, nponosibHaa ne-
dopmMaums CTeHTa, CTeneHb PacKpPbITUS CTEHTA
1 NOKPbITUS yCTbst GOKOBOV BETBU Npun budyp-
KaUMOHHBbIX MopaxeHudax u T.4.). Ncxopoa wms
3TOro, HECOMHEHHO, 4TO AOCTYMHOCTb 06enx
MOOANIbHOCTENW B PEeHTreHonepaumoHHON
npeacTaBnseT coboi naeanbHylo KOHGUrypa-
umio ona 6onee apEPEKTUBHOrO NPUIMEHEHUS
meTtoamk BCB gng ontumMusaumm npouenypsbl
YKB.

Bce naHHble (0TaeNbHblE N300paXKeHus, BU-
0e0, N3MepeHns reoMeTpum npoceeTa apTe-
puUn 1 T.A4.) OOMKHbI ObITb aPXMBUPOBaHbLI aHa-
JIOrMYHO AAaHHbIM TPAAMLMOHHOM aHrmorpadum
B 00WenpuHATOM dopmaTte XpaHeHusa u nepe-
hayn vHpopmaumn. ITO0 NO3BOSUT PaACCMOT-
peTb pesynbraTbl BCB B COOTHOWEHWM C OaH-
HbIMW aHrmorpadmm m Takoe COMnOCTaBlEHNE
DaHHbIX MOMOXeT pa3paboTaTb Hambonee
onTUMalbHYIO CcTpaTernio BbinosiHeHUs YKB.
Ha nokanbHOM (MM HauMoOHasIbHOM) YypPOBHE
DOJKEH ObITb pa3dpaboTaH YHNPULIMPOBAHHLINA
MPOTOKON C AeTasibHbIM ONUCAaHNEM pe3ynbTa-
TOB Kak aHrmorpadun4eckmx, Tak U BHyTPUCOCY-
ONCTbIX UCCNenoBaHUNA.

B TeveHne nocnegHero necatuneTmsa noka-
3aTefnibHas 6a3a OTHOCUTENIbHO MPUMEHEHUS
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meToamk BCB aona ontummnsaumm HYKB 3Hauum-
TenbHOo pacwupunacb. OCHOBLIBAACb HA MHO-
FOYMCNEHHbIX O0Ka3aTenbHbIX AAHHbIX, Mbl pe-
KOMEHAYEM PYTUHHOE MPUMEHEHUE MOAasib-
HocTern BCB kak HeoTbemnemon 4dactm YKB
B CNeAyIOLLNX CUTYyaLMNAX:

— nopaxeHue cTBoJa (BK/oYas yCcTbe, Teno
MU OUCTasIbHYIO 4acCTb) M NMPOKCMMaNbHOIO Cer-
meHTa NMMVIXKA,;

— CJIOXHble aHaTOMMYECKNE MOpPaXeHUs,
B TOM ymchne in-stent pecteHos, TpoMO03 CTEH-
Ta, cnoxHbie XOKA, BbIPpa>XEHHbIV KaNbLIMHO3
W ONIVHHbIE (Bonee 25 MM) NopaxeHus;

— nocne TpaHcmnaHTauun cepgua (yepes
4-6 Hen n 12 mec) ons AMarHoCTUKM BO3MOX-
HOW BacKyonaTtuy AOHOPCKOro opraHa n onpe-
OeneHns nporHosa B OTAaNeHHOM nepuoae
(111);

— BCE€ MNOpaxeHus, roe aHrvorpadusa He
[aeT 0ocTato4HOM MHpopMauum 06 aHaToMum
1 MOpdONormy nopaxeHus, HeodbxoamMom ans
onpeneneHnsa ontumasnbHom ctpaterum YKB.

HeobxoamMmMo Takxke MOMHUTb, 4TO MeToaun-
kn BCB aBAAIOTCA MHBA3MBHbIMU, MOCKObKY
TpebyloT BBEOEHUSI KaTeTepoB C AaTdymkamu
BHYTPM npoceeTa apTtepun. [loatomy moryTt
BO3HUVKHYTb TEXHUYECKUE CITOXKHOCTM NMPU NpOo-
BeOEHUN KaTeTepa Yepes KabLUVMHUPOBAHHbLIE,
YpPE3MEPHO U3BUTbIE CErMEHThLI apTeEPUN, Bbl-
paxeHHble (>90%) cTeHo3bl. na npeopone-
HMS 9TMX Npobnem HeobxoauMbl BnageHuve
COOTBETCTBYIOLLMMUN MHCTPYMEHTaMM U JOCTa-
TOYHbIV OMbIT MPUMEHEHUA PA3NINYHBLIX METO-
ank BCB. Nomumo atoro, peako (<0,5% cny-
YaeB) MOIryT BO3HUKHYTb OCJIOXKHEHWS, CBA3aH-
Hbleé C MIHBA3UBHbIM XapakTepom metoank BCB;
B 4YACTHOCTU, CNa3M 1 ANCCEKLUMS KOPOHAPHbIX
apTepuin, TpaH3MTOpPHas UWEMUS MMOKapAa,
deHomeH Slow-flow n/unu Tpom603 NpoceeTa
LLeSIEBOro cocyna, noBpexaeHue yXxe MMniaH-
TUPOBAHHOIO CTEHTa, 3acTpeBaHume u dpar-
MeHTaUMs KaTeTePOB C PUCKOM pa3BUTUS BOJIb-
LIMX KapAananbHbIX OCNOXHeHWR (112—-114).

YuuTbiBas BbllLECKA3aHHOE, MOXHO KOHCTa-
TUPOBaTb, YTO OJ19 MNOBbILWEHNS YPOBHS 3KC-
NepTmM3bl B BbIMOJIHEHUM N WHTEpNpeTaumnm
pesynstatoB Mmetoamk BCB, a Takxe ansa cHu-
XKEHUST PUCKA OCIIOXXHEHUN KPUTMYECKOE 3Ha-
yeHue npuobpeTaeT obOydyeHne cneumnanu-
CTOB — PEHTrEeH3HA0BACKYAPHbIX XUPYProB.
HavanbHbIl 3Tan o6y4yeHuss OOIKEH BKIOYaTb
O3HakoMNeHne 1 oBnageHne cneayoummm 6a-
30BbIMUW 3HAHUSIMU N HABbIKaAMW:

— 0 MOpPGOSIOrM4ecKon xapakTepucTtuke
OGNAWKN 1N aTEPOCKIEPOTUYECKOTO MOPaKEHUS
CTEeHKM apTepumn (MaeHTNGUKaUna CNOEB CTEH-

KN apTtepun, KanbLUUHO3, TKaHEBOM COCTaB
ONAWKM U cocTossHue GUOPO3HOIM Karcyibl,
pacrno3HaBaHne BUAOB TPOMOOB U T.4.);

— N3MEPEHUSA reOMETPUYECKNX NAPaMETPOB
npocBeTa M CTEHKM apTepPUn N UMMNIAHTUPOBAH-
HOro CTeHTa (OUCTaNbHbIN/MPOKCMMalbHbIN pe-
depEHCHbIV AnamMeTp apTepun, 4JnHa nopaxe-
HUS, Nowanb NOMNEPEYHOro CEYEHUS BHYTPU
CTeHTa, UHAEKC U MOJIHOTA PACKPbLITUS CTEHTA);

— pacno3HaBaHua U MHTepNpeTaLnm OCNoX-
HEHUIA 3HOO0BACKY/APHOro BMELIATENbLCTBA
(He MOSHOCTBIO PACKPbLITLIA CTEHT U/UAK Masl-
annosuuus 6anok CTeHTa, KpaeBasi ANCCeKLUWS,
NPOTPY3nsa TKaHel 4epes3 CTPYKTYpy CTeHTa,
nponosibHasa nedopmMaumsa u/mnv pasnom CTeH-
TaunTao.).

HecMoTps Ha HanMume 4YeTKux uenem v 3a-
0ay 006y4yeHVst SHA0BACKYSIPHbIX XMPYProB Me-
Toaukam BCB, B MMpPOBOM NpakTUke noka He
CYLLECTBYET CTPYKTYPUPOBAHHOM NpOrpammbl
MOJIHOLLEHHOr0 00y4YeHUs cneunannucToB, KOTO-
pble Mornn 6kl Nocsie 06y4yeHns CaMOCTOSATE b-
HO BbIMOJIHATL M a0eKBATHO MHTEPNPETNPOBATb
pesyneratel BCB-unccnepgosanumsa. Hanpuwmep,
B NporpamMme noaroToBKW CreumanmucToB B 00-
nacT MHTEPBEHUMOHHOW Kapauonorum, pas-
pabotaHHon B 2015 . ACC-COCATS4
(American College of Cardiology — Core
Cardiology Training Symposium 4), npnsHaeT-
Ccsl He0OXOAMMOCTb BBEAEHMS B COCTaB oby4a-
IOLLMX NIEKTOPOB 3kcnepTtoB B obnactn BCB
n dusmnonorun. lNpmn 3TOM B NepevyHe HeobXo-
ONMbIX HaBbIKOB M OMbiTa, NpuobpeTaembix
B pe3ynbrate oby4yeHust Mo STOW nporpamme,
HE YNOMWHAETCH HXM OgHa M3 MOOANIbHOCTEN
BCB (115). B nporpamme nocCTAUMIOMHOIO
obpas3oBaHus, paszpabotaHHon B 2017 T.
American College of Graduate Medical
Education (ACGME), ynomMmunHaetTca 0 Heobxo-
OMMOCTU Hannums HaBblkoB B obnactu BCB
(B yacTtHocTn, BCY3W), xoTa 1 6e3 netanusa-
LMW, N COBEPLLUEHHO HE YNOMMHAETCH O HEOD-
XO0OMMOCTN 00y4veHmsa metoguke OKT (116).
OTaenbHble crieumanmM3npoBaHHble Meponpusa-
TUS, MPOBOANMbIE N3BECTHbLIMW B MUpe nnaTt-
dopmamm, He MOryT peLunTb NPobaemMy NoHO-
LLEHHOro M agekBaTHOro obyyeHus creuma-
nmctoB B obnactm BCB. Tak, Hanpumep,
Cardiovascular Research Foundation (CRF)
npoBesia onpoc cpenm y4acTHUKOB cneuuanu-
3MpoBaHHoOM ceccum no BCB u dunsuonormn
Ha cBoux 06pasoBaTeNibHbIX MepPOnpPUATUAX
B 2018 n 2019 rr. Okasanocb, 4To nuwb 15%
Yy4aCTHMKOB MOATBEPAWUN CBOW SKCNEPTHbIN
YPOBEHb 1 OTMETUSIN CBOIO FOTOBHOCTb K HE3a-
BMCMMOW paboTe 1 MHTepnpeTaumn peaynbra-
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ToB BCY3W, a aHanorm4yHbln nokasartenb Ongd
OKT coctaBun 18%. Ewe 40% y4acTHMKOB
yKasanu Ha HeOoCTaTOYHbIM YPOBEHb KOMMe-
TEeHUMI K NpUMeEHeHMIo 06enx ModanbHOCTeNn
BCB. lNpn 3TOM ypOBEHb KOMMNETEHLUUN U FO-
TOBHOCTb K CaMOCTONATEsNbHOW paboTe cpean
YYaCTHUKOB ObI/IN KPATHO HMXE Aas MeToaunK
BCB B cpaBHeHUM C METOAMKAMU NHTPAKOPO-
HapHOW GU3nonornm (M3amepeHns GpaxkumMoH-
HOro pes3epsa KPOBOTOKA). Takon HN3KUIN YPO-
BEHb FOTOBHOCTU K CAMOCTOATESNIbHOMN KJTNHW-
YeckoW mpakTuke B 06/1acCTM MCNOJIb30BaHMS
meToank BCB He mMeHancsa B CpaBHEHUM C
npegbloywmm onpocom (117). B Hawen cTpa-
He TakXe OTCYTCTBYeT AeTanm3mpoBaHHas
cneumanM3npoBaHHasa nporpaMmma noctau-
nJaoMHoOro obpasoBaHus B 061acTtm MeToank
BCB u ¢pusmonormun.

Ina peweHns HacylwHbIX npobnem oby4ve-
HUS, a Takke npoasmxeHus metoamk BCB
C UENbi0 NX BHEAPEHUS B PYTUHHYIO KJTIMHUYE-
CKYIO NPaKkTUKy npeafiaraeTcs TPEXYPOBHEBbLIN
anropuTM peLleHns 3aaau.

Ang cneunannucTos

PEHTreH3HA0BaCKYJIIPHbIX XUPYProB

1. Metoagmkmn BCB pekomeHayloTCs Kak He-
obxoaymoe OOMOoSIHEHME B CllydasiX Hanmuus
OTAENbHbIX KIMHUKO-aHAaTOMUYECKUX CLEHa-
pueB: nopaxeHue cTBona (Bkl4Yas yCTbe,
Teno N OUCTalIbHYIO 4acTb) N NPOKCUMasIbHOIro
cermeHnTa NMXA, in-stent pecteHos, TpomMb603
cTeHTa, crnoxHble XOKA, BblpaXXeHHbI KasbLy-
HO3 U OJIMHHbIE (Gonee 25 MM) mMopaxeHus,
rnocne TpaHcrnnaHTauum cepaua (Yepes 4—6 Hep,
n 12 mec), BCe NnopaxeHus, rge aHrmorpadus
HEe JaeT OOCTaTo4HOM MHpOopMaumMm O aHaTo-
MUU 1 MOPDONOrUY NOPaXKEHUS.

2. Llenecoobpa3Ho pyTUHHO BbIMNONHUTbL OOHY
n3 metogmk BCB npu npoeeneHun YKB gns
MOJIOAbIX Ha4YMHAKLWIUX CNeuuanmcToB, Oaxe
B c/lyyae “npocTbix” (Tvn A no knaccudukaumm
ACC/AHA) nopaxeHui. Ina aHO0BACKYNAPHbIX
XVPYProB, MMeLWMX 60/bLON ONbIT UCMOJb-
3oBaHus metoguk BCB, HeT HeobxoaumocTu
PYTUHHOIO UX NPUMEHEHUSA B KaXA0M Cllyyae
Takoro “npocToro” nopaxeHusa ni-3a apdpek-
Ta 00y4yeHUsa (Tak HasbiBaeMblii (peHOMEH
BCY3W -HaTpeHmpoBaHHoro rnasa). lMpobnema
“BCY3W HaTpeHMpoOBaHHOIO masa” B TOM, 4TO
peyb naeT, Kak NpaBuno, TOJIbKO O BbiOope ana-
MeTpa cTeHTa. YTo Xe kacaeTca NPOTSKEHHO-
CTU MopaxeHus MU BbliOOpa Tak Ha3blBaeMbIX
To4yek npunoxeHuda cteHta (landing zone) Ha
aTane nnaHmpoBaHusa YKB, 6e3 metoank BCB
Ux onpeneneHvie npakTuyeckm HEeBO3MOXKHO,

Tak Kak npu aHruorpadumy Mbl BUOUM J1LLb
MPOCBET cocyaa. [ae e Ha caMoM Aerne 3akaH-
ymBaeTcHa Macca O/ALKM, MOXHO OnpeaenuTb
TONBbKO MO OOMOSIHUTENLHOW BU3yannsauunu.
MmeHHo noatomy B rpynne BCY3W/OKT cTeHT
Bcerga 4yTb AJIMHHEe, 4eM riaHupoBanamn ero
B34ATb MO aHruorpamme. HYto ke kacaeTtcs on-
TUMaNbHOro PackpbITUS cTeHTa, TO 6e3 A40Non-
HUTENbHOW BU3yannsaunm B NPUHLNMNE HENb3S
0BONTUCL, Tak Kak Mo gaHHbIM aHrnmorpadun,
Kak mpaBwflo, CTEHT BCerga packpbiT ONTu-
ManbHO, B TO Xe Bpemsi no BCY3W/OKT y Toro
Xe naumeHta 6onee 4em B NMOJIOBMHE Clly4aeB
3TO JaneKko He Tak.

3. Hannure 6a30BOro ypoBHS 1 Npoaosika-
loLLleecs NMOCTOSAHHOE OOy4YeHMEe U COBEPLLEH-
CTBOBaHMeE 3HAHWI B 0611aCTU BHYTPUCOCYAN-
CTbIX METOLOB BM3yanm3auun aBNSEeTCS Bax-
HENWMM  3JIEMEHTOM ONs KOPPEKTHOro
npoeegeHusa BCB-nccnenoBaHua n nHTepnpe-
Tauum ero pesysbTaTos.

4. Heobxogoumo paspaboTaTb MNPOTOKOJ
npoBedeHNs nUccnenoBaHMs U 0ObEKTUBHOMN
VHTepnpeTauum pe3ynbTaToB, BaXHbIX A1 Bbl-
paboTku cTpaternm YKB.

5. Heobxoanmo vmMeTb cuctemMy Osisi nepe-
0aun 1 apxmBauun OaHHbIX B OOLLENPUHATOM
dopmare.

Ana yupexaeHuii 34paBoOXpaHeHUs

1. Bce peHTreHonepauyoHHble A0/MKHbI ObITb
OCHaLLeHbl XOTs 6bl 04HOM MoganbHOCThLo BCB
(Hanpumep, BCY3U ¢ BOBMOXHOCTbLIO BbICOKO-
ro paspeweHus HD nnn BupTyanbHas rMcTos0-
rms n pexxum Chroma Flow, 4To o4eHb nomMmoraeT
B VHTEpnpeTauum CTPYKTYpPbl OASLLKN, BbisiBE-
HUS HEOONBLUMX ANCCEKUUA U UCTUHHOIO MNpo-
cBeTa cocyna).

2. B ngeanbHOM BapuvaHTe cnenyer MMeTb
06e mopanbHocTn BCB (BCY3U n OKT).

3. PyTMHHOE NMpUMEHeHne B KJIMHWUYECKOM
npakTuke metoauk BCB cnocobcTByeT MOBbI-
LIEHMIO YPOBHS KOMMETEHLUN KaK OTAESIbHbIX
ONEPUPYIOLLUX XMPYPIroB, Tak U BCEN KOMaHAbI
B LLENIOM.

4. Heob6xoaMMoO MeTb CUCTEMY ONa nepe-
0ayu N apxmBaunn OaHHbIX B OOLLENPUHATOM
dopmare.

Ha HauuoHasIbLHOM YpPOBHE

1. Heobxogmmo paspabdoTaTb AeTann3npo-
BaHHYIO, CMeuvanmManpoBaHHYlO nporpamMmmy
MOAroTOBKWN creumnannctoB B obnactn BCB
M BKJIIOYNTb €e B 0OLLylD cucTtemMy obydeHus
CMeunanmncToB-PeHTreH3HO0BAaCKYNAPHbIX XW-
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2. NMpodeccrnoHasnbHble cooOLLLEeCTBA O0J1XK-
Hbl y4acTBOBaTb B pa3paboTke crneunann3npo-
BaHHbIX NporpamMm OOy4eHUs, opraHuM3oBaTb
pasnuyHble TEMaTUYECKME MEPOMPUATUS 1 MNO-
MOYb Xenawlwym (Kak KInHuKam, Tak U OT-
OenbHbIM cneunannucTtam) A0CTUYb YPOBEHb
KOMMNEeTEeHUU, HeobXoaUMbIX O79 ONTUMKU3a-
LU1m paboTbl peHTreHonepaLuyoHHOW.

3. [na oby4aloLlero npoLlecca WmMpoKo UcC-
MoJsIb30BaTb OHAAMH-PecypCbl NpodEeCCUoHasb-
HbIX COODOLLLEeCTB.

4. YynTbiBasd BO3MOXHbIE CJIOXXHOCTU DUHAH-
CUPOBAHMS MPOrpaMm PyTUHHOIO NPUMEHEHUS
meToamk BCB B KNMHUYECKOM NpaKTUKe OT CUC-
Tembl OMC, uenecoobpa3Ho pekoMeHOoBaTb
BbIOOPOYHOE NPUMEHEHME 3TUX METOOVK B CO-
OTBETCTBUM C OMbITOM W CHAOXHOCTbIO KJIMHU-
YECKOM KapTUHblI U MOPaXeHUsa KOPOHAPHOro
pycna.

OTMETUM TakXe, YTO CYLLECTBYIOT MHOXe-
CTBO OHNAMH-PECYPCOB, BO3MOXHOCTU KOMMY-
HMKaLUWWN C OTAENbHLIMU 3KCrepTamMy B 06nacTun
BCB, CTaXumpoBKM B KIMHUKWU, FOe MMeeTcs
BbICOKMIN YPOBEHb 3KCMEPTU3bl B MPUMEHEHNN
meToaunk BCB.

3aknovyeHme

BHyTpucocyaomcTble MeToamkn Buayanmnsa-
LMW, MOSIBUBLUNECS B KIIMHUYECKON MpakTuKe
B Havane 90-x rogoB XX Beka, 3a KOPOTKWUM
nepuon pasBuUTUS 3aHSaIM MNPOYHOE MECTO
B apCeHane MHCTPYMEHTOB OJ1 ONTUMU3auumn
MHTPaKopoHapHbIX BMeLIaTenbcTB. HecmoTps
Ha pe3ysibTaTbl MHOMOYUCIIEHHbLIX PaHOOMN3N-
pPOBaHHbIX N HabnooaTeNbHbIX NCCNea0BaHUN,
PErucTpoB, MeTaaHaaM30B, BKJIOYAOLWUX Oe-
CATKM TbiCAY MNaUMEHTOB, CPEeOHAs 4YacToTa
npumMmeHeHnsa metoguk BCB Bce ewe octaeTtcs
HM3kon. OpgHako 4acToTa WCMOAb30BaHUSA
B KJIMHNYECKOW MpakTuke mopanbHocTen BCB
3HAYUTENIbHO BapbMPYET B 3aBMCUMOCTU OT
KOHKPETHbIX ONepaTopoB, KANHUK U PEFMOHOB
B Mmupe. Tak, ecnm B AnoHun n KOxHon Kopee
meToamkn BCB npumeHsitoTcs B 6onee 4em
90% cnyyaeB (104), To B CLUA aHanornyHbin

nokasaTtenb cocTtaBndetr <15% (no AaHHbIM
NCDR Cath PCI Registry (118)), a B eBponem-
ckux ctpaHax (119) u Toro menble (=10%).
AHanormnyHas kapTuHa HabnwogaeTcsa Uy Hac
B CTpaHe, rae eCTb KIMHUKU C BbICOKOM 4acTO-
TOon npumeHeHnsa metoauk BCB B exxegHeBHOM
PYTUHHOW K/IMHMYECKOW MNpakTuke, U, Haobo-
POT, BO MHOIMMX NeYebHbIX y4YpexaeHusx, rae
MMEIOTCH OTAENEHUS PEHTTEHOXUPYPrNYECKUX
METOO0B UCCAed0BaHUSA U JIEYEHUS, HET BO3-
MOXHOCTU NPUMEHUTb 3TN METOAMKM N NX CO-
BpeMeHHble Moaudukaumm. OCHOBHbIMU
NPenaTcTBUSMN O/ LUMPOKOTro MPUMEHEHNS
mMeToamk BCB saBAs0TCSA OTCYTCTBME COOTBET-
CTBylOLLLEro 060pyaoBaHUs, HEAOCTAaTOYHOCTb
3HaHUM 1M KoMneTeHuun B obnactm BCB, He-
KOPpPEKTHoe ybexaeHne CO CTOPOHbI KOJUIET,
4yTo NpumeHeHne BCB B pPYyTUMHHOW KMHUYe-
CKOW MpakTuke npoasiesaeT BpPeMs BMella-
TenbCTBa M MOXET HapyLIUTb OonepauvioHHbIN
rpaduik B PEHTFEHONEPALMOHHBIX C MIHTEHCUB-
HbiIM pexumMomMm paboTbl. AprymeHTbl 00
3KOHOMMWYECKOIN HelenecoobpasHoCTU U yao-
poxaHun npouenypbl HKB B criyyae npumeHe-
HMa mMetoamk BCB ObinmM OnpoBeprHyThbl BO
MHormx pabotax (120-124). B HepaBHeM
MccnenoBaHUM KOPEencKkre aBTOPbl Nokasanu,
4yTO NpMMeHeHne metoamk BCB Bo Bpemsa HKB
no3BonsieT n3bexaTb 8 neTasibHbIX UCXOAO0B,
35 cnoHTaHHbIX NHMAPKTOB MmMokapaa, 69 no-
BTOPHbIX peBackynapusaumii Ha 1000 nauneH-
TOB B TedeHue 5 net (110).

Tem He MeHee pa3BUTUE HOBEWLLUUX TEXHO-
NIOrnin — KO-perncTpaumm aHruorpapuyHeckmnx
n BCB-unsobpaxeHuii, KOMOWUHUPOBAHHbIX
(MynbTMMOOanbHbIX) KaTeTeEPOB, COBMELLAIO-
wmx OKT- n BCY3UM-pgatunku, BHeOgpeHue Tex-
HOMOMMN WCKYCCTBEHHOIO WHTENSIEKTA B UH-
Tepnpetauum n3obpaxeHuin, a Takxe HakKo-
nieHne onbiTa onepartopamun M pazpaboTka
CreunanmanpoBaHHbIX 0byYaloLWKMX NporpaMmm
MOryT CNOoCOOCTBOBaTb ONTUMM3ALUM PABOThI
B peHTreHonepauuoHHOM 1 6onee LWMpoKoMy
BHeapeHunio metoamk BCB B kKNMHMYecKyto npak-
TUKY.
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Relevance

Over 1 million of percutaneous coronary in-
terventions (PCI) for coronary artery (CA) ath-
erosclerosis are performed worldwide each
year, and approximately half of them are per-
formed in chronic coronary syndrome (CCS)
(1). The main technique for invasive control of
the immediate results of PCI is angiography
(coronarography). Meanwhile, according to the
data provided by authors of the prospective
multicentre study STLLR, aimed at the investi-
gation of the rate and the influence of subopti-
mal results of PCIl on the long-term outcomes in
1557 patients from 41 clinical centres in the
USA, about 2/3 of stents were implanted incor-
rectly. In particular, in 66.5% of cases, proximal
and/or distal sites of stent implantation were
selected incorrectly (so-called “geographic
miss”), in 47.6% of cases malapposition of
stent struts was observed, and both variants
were observed in 16.5% of cases (2). It is well
known that suboptimal immediate results ad-
versely affect the long-term clinical and angio-
graphic outcomes of PCI. In the STLLR study,
the geographic miss led to a threefold increase
in the incidence of myocardial infarction (Ml)
and was an independent risk factor of repeat
interventions on the target vessel in 1 year after
PCI (2).

For the last 40 years, contrast coronary an-
giography or “luminography” has been consid-
ered the gold standard for the evaluation of
coronary arteries condition. Further, it serves as
a control tool during the procedure and as an
evaluation tool for PCI result. However, the
evaluation of a three-dimensional structure, i.e.
coronary artery, using the two-dimensional
(planar) examination technique has its own sig-
nificant limitations. Besides that, coronarogra-
phy provides information only about condition
of arterial lumens and allows neither to examine
the characteristics of biological tissues nor to
conclude processes in the arterial wall.

Just these limitations have given powerful
boost to the development of additional intra-
vascular imaging (IVl) techniques, in order to
increase our diagnostic performance particu-
larly with regard to the assessment of charac-
teristics and morphology of atherosclerotic
plaques and abnormalities of the arterial wall. In
modern clinical practice, the most widely used
methods of intravascular imaging are intravas-
cular ultrasound (IVUS) and optical coherence
tomography (OCT).

Brief technical overview of modern
intravascular imaging techniques

The first IVI method, the development of
which began in the 1970s, was intravascular
ultrasound The first case of in vivo using of IVUS
was described in 1988 (3). This technique is
based on generation and reflection of ultra-
sound waves from surfaces of biological struc-
tures. Ultrasound waves of various frequency
(20, 40, and 60 MHz) are generated by a pie-
zocrystal, which is fixed on the catheter, and
propagate in 360° circle. US waves’ interaction
with the arterial wall structures (different de-
grees of reflection and absorption depending
on the characteristics of biological tissues)
gives a real-time 360° cross-sectional image of
the arterial lumen. Typically, more dense tis-
sues (e.qg. fibrotic and calcified) reflect sound
waves to a greater extent than they absorb
them, and thus are visible as echogenic signals.
Conversely, less dense tissues (e.g. lipid, ne-
crotic core of plaque, subintimal hematoma)
absorb sound waves to a greater extent and are
echolucent structures.

To date, two types of IVUS are widespread
depending on the design of the catheter: with
a mechanical catheter (rotating transducer)
or a solid catheter (fixed transducers). The first
type of catheter has a rotating transducer at its
distal end. The transducer is rotated at a con-
stant speed (approximately 1800 revs. per min-
ute) to evenly distribute the emitted and re-
flected signal. The second type of catheter
contains a series of immobile transducers fixed
in a circle at the distal end of the catheter, which
are activated alternately to generate a full 360°
circumferential image. Depending on the de-
sign, other technical parameters of catheters
(profile, the tip to transducer distance, length of
the monorail part) are determined, which should
be considered when using IVI in specific ana-
tomical situations (chronic occlusions, arterial
tortuosity and calcification, degree of stenosis,
etc.). Catheters with a mechanically rotating
transducer have an advantage due to their sim-
ple design, smaller profile and better signal-to-
noise ratio, resulting in better image quality
compared to catheters equipped with fixed
transducers. However, the latter has an advan-
tage in IVUS-guided recanalization for complex
chronic coronary occlusions as it allows more
distal positioning of transducers due to the
shorter distance from the catheter tip to the
transducer. In addition, air bubbles that may be
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present between the mechanically rotating
transducer and the catheter sheath can de-
grade the image quality, so careful flushing of
and air evacuation form the narrow space be-
tween the transducer and catheter is required.
Catheters with fixed transducers don’t require
this procedure.

Resolution and image quality have improved
steadily over the past two decades until the re-
cent introduction of High Definition IVUS. This
method uses catheters with a high-frequency
(40-80 MHz) transducer. In general, the axial
resolution depends on the ultrasound pulse
frequency and width and is approximately 100-
120 um. However, HD IVUS can boost this para-
meter up to 70 um (4). Nevertheless, improve-
ment of the IVUS image quality occurs due to
reduction of penetration depth (scanning
depth) of sound waves.

Radiofrequency analysis of reflected sound
signals (coding depending on the reflected sig-
nal frequency) allows obtaining the so-called
“virtual histology” image, since the reflected
signal frequency depends on the biological tis-
sue characteristics and, thus, different types
of tissues can get their colour coding when
processing IVUS images. Such analysis, in turn,
helps to clarify the tissue composition of the
atherosclerotic plague (calcification, fibrous li-
pid plaque or presence of a necrotic core), as
well as the condition of both vascular wall and
plaque fibrous capsule. In addition, virtual his-
tology allows identification of unstable plaque
and atheroma with thin fibrous capsule (5, 6).
The detection sensitivity with regard to plaques
with a thin fibrous capsule using RF analysis
(virtual histology) is quite high, but the specific-
ity remains low because of low resolution.
However, specificity can be improved by com-
bining RF analysis with optical coherence to-
mography (7).

The function of automatic catheter pullback
at a constant speed (0.5-1.0 mm) makes it
possible to get information about the lesion
length and to measure the plaque volume,
which is especially important when planning
a stenting procedure. The lesion length can
also be evaluated using modern systems of so-
called angiographic co-registration, when the
transducer position in the artery is monitored
on the combined angiographic image.

In contrast to IVUS, optical coherence to-
mography (OCT) uses light waves of the near
infrared spectrum as a tool for remote explora-
tion of biological tissues and structures. The
concept of OCT was developed in the early

1990s (1991), and the first report on the clinical
use of the OCT in coronary arteries appeared in
2006 (8, 9). The catheter for OCT examination
is an optical monofiber rotating around the axis
with a combined mini-lens for the reflected light
signal, which is then subjected to real-time
computer digital processing in order to obtain
both cross-sectional (2D planar image) and
spatial (3D image) views (10). OCT has the best
spatial resolution out of all currently known VI
modalities (axial resolution is 10—20 um, trans-
verse or lateral resolution is 20-90 um), which
is about 10 times higher than that of IVUS.
However, the penetration depth of light waves
into the vascular wall is 2-3 times less than that
of IVUS (11, 12).

Since the light waves used in OCT are ab-
sorbed by blood, in order to obtain a high-
quality image we need to remove blood from
the surgical field (vessel lumen). Usually, we use
contrast media injected intracoronary under
the pressure necessary for complete clearance
of the blood from the arterial lumen. This spe-
cific feature of OCT examination imposes cer-
tain limitations on its use, for example, in pa-
tients with renal impairment, or in cases of
aorto-ostial lesions of coronary arteries. Other
anatomical conditions, such as the need to
examine very large (5 mm or more) or small
(less than 2 mm) arteries, presence of critical
stenoses (90% or more), also interfere with an
informative OCT examination and acquisition of
evaluable images (13, 14). However, provided
that the surgical area is adequately cleared with
contrast media, the OCT images give detailed
information about both the arterial wall condi-
tion (structure and structural changes in the
vascular wall layers) and the atherosclerotic
plague morphology (15, 16).

Modern OCT systems allow, beyond the
morphology examination of arterial walls and
atherosclerotic plaques, to perform precise
measurements of the arterial lumen geometry
(lesion length, reference and minimum diame-
ter, and lumen cross-sectional area). Angio-
graphic co-registration combined with OCT
provides even more precise “mapping” of the
affected segment and measurement of its geo-
metrical parameters. Automatic image pro-
cessing with detection of calcified areas also
allows to get an optimal treatment algorithm.
Finally, the latest technological developments
for combined (IVUS + OCT) imaging provide
a unique chance to get a combined image of
the target arterial segment using a single cath-
eter.
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Table 1. Comparative characteristics of two intravascular imaging modalities

IVUS OCT

Emission source Ultrasound Near-infrared light waves
Wave length, um 35-80 1.3
Resolution, pm 40-200 (axial), 15-20 (axial),

200-300 (lateral) 20-40 (lateral)
Maximum scanning diameter, mm 15 7
Penetrability, mm 10 2-2.5
Clearance of the operating area from blood Not required Required

When choosing one or another imaging mo-
dality to be used during diagnostic or endovas-
cular intervention, comparative characteristics
of two VI techniques should be taken into ac-
count (Table 1).

Based on the physical characteristics of the
scanning emission source, it is possible to
compare the features of these two intravascular
imaging modalities. For example, IVUS does
not require clearance of the surgical area with
contrast medium (which is essential for the as-
sessment of aorto-ostial lesions) for recanali-
zation of chronic occlusions, when contrast
medium administration may lead to a large
subintimal hematoma and procedure failure.
Additionally, no need for contrast medium ad-
ministration is another argument towards the
use of IVUS in patients with renal impairment.
Due to the greater length of the emission wave,
ultrasound penetrates deeper into the arterial
wall structures, allowing examining large-calibre
arteries (e.g., the left main coronary artery) or
aneurysmal segments of the vessels. Due to the
lower penetrating power of OCT compared to
IVUS, there is a risk of underestimating the re-
sidual plague volume under the stent struts or at
the edge of the stented area (17, 18). The use of
saline instead of contrast medium for clearing
the surgical area is currently under evaluation.

Nevertheless, due to its incomparably higher
resolution, OCT allows to get more detailed in-
formation on the vascular wall structures (intima,
media), atherosclerotic plaque (lipid, fibrous or
calcified plague) and its fibrous capsule. The
use of IVUS with conventional length of sound
waves (20-40 MHz) does not allow to obtain
such detailed information on these biological tis-
sues and structures. However, HD IVUS (e.g.,
60 MHz catheter) improves image quality com-
paring to IVUS catheters of previous generation.

In addition, due to the high resolution of OCT,
the operator is able to examine the process of
restenosis inside the stent more deeply, to de-

tect and study neoatherosclerosis and its vari-
ants. OCT also enables more detailed examina-
tion of arterial wall calcification (extent, thick-
ness, localization) as light waves, unlike
ultrasound, are not completely reflected from
the calcified substrate.

During PCI procedure, OCT allows the more
detailed visualization of side branches and
stent (malapposition, deformation). Moreover,
it is highly sensitive for detection of intimal-
medial dissection (including dissection at the
stent edges) and tissue protrusion through the
stent structure. 3D reconstruction of OCT im-
ages appears to be useful in stenting of bifurca-
tion lesions. Despite the advantages and disad-
vantages of each IVI modality, both technolo-
gies have an advantage over angiography
(luminography) in terms of diagnostic accuracy
in endovascular treatment of coronary athero-
sclerosis.

Overview of the evidences
and study results for IVI techniques
used for diagnosis of coronary
atherosclerosis and optimisation
of PCI procedures

Before the era of drug-eluting stents, several
studies showed the advantage of IVUS-guided
PCI over angiography-guided PCI in terms of
reducing the long-term incidence of in-stent
restenosis (19, 20). In general, results of 8 out
of 9 largest randomized trials comparing the
results of IVUS-guided PCI and angiography-
guided PCI, supported IVI, and only one study
(OPTICUS) (20) was neutral. A meta-analysis of
results from all relevant comparative studies
(intravascular imaging vs. angiography) in opti-
mizing PCI results before the era of drug-elut-
ing stents showed that IVUS-guided PCI has an
advantage over angiography-guided PCI in re-
ducing the incidence of MACE (19% vs. 23%;
risk ratio — 0.69, 95% CI 0.49-0.97, p = 0.03)
and restenosis in 6 months (22% vs. 29%; risk
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ratio — 0.64, 95% CIl 0.42-0.96, p = 0.02),
whereas there was no difference in mortality
rate (p = 0.18) and risk of spontaneous Ml
in long-term period (p = 0.51) (21).

Emerging and further development of drug-
eluting stents significantly decreased the inci-
dence of MACE to such a degree that it became
difficult to prove the difference in favour of
IVl techniques in regard to optimizing the PCI
results in the general patient population.
Nevertheless, since the widespread introduc-
tion of drug-eluting stents into clinical practice,
relevant randomized studies have been con-
ducted to compare the results of angiography-
guided PCI with IVI techniques. It is reasonable
that already completed or ongoing studies in-
cluded patients with complex coronary artery
lesions, and this more objectively represents
the situation observed in daily clinical practice
(Table 2).

The results of all ten studies from Table 2
argued for the use imaging modalities as tools
for PCI optimization; and only one study had
neutral results. None of the studies reported
negative results for intravascular modalities as
tools for PCI optimization compared to angiog-
raphy-guided PCI.

We particularly want to note the high repro-
ducibility of results provided by comparative
studies (intravascular imaging vs. angiography
to control and optimize the PCI results) con-
ducted at different times. Now let’s look at the
results of two similar studies — IVUS XPL (2015)
and ULTIMATE (2018) (Table 3).

Two randomized studies listed in Table 3,
which were conducted at different times and
different clinics, included almost the same
number of comparable patient groups (“all en-
rolled”, the vast majority with long arterial le-
sions) with the same primary clinical endpoint
(cardiac mortality, MI, repeat revascularization
related to the target lesion or target vessel).
The incidence rate of the primary clinical end-
pointin two studies was similar after 12 months
in favour of IVUS (2.9% vs. 5.8% in the IVUS
XPL study and 2.9% vs. 5.4% in the ULTIMATE
study), indicating good reproducibility of the
IVUS results in this complex patient popula-
tion. We also note a reliable and significant
reduction of the long-term stent thrombosis
rate (836 months) after IVUS-guided PCI
(ULTIMATE study). It can be assumed that such
results were achieved partially due to the im-
provement of the arterial lumen geometry after
IVUS-guided stent implantation. For example,
in the IVUS XPL study, post-dilation was per-

formed significantly more often in the IVUS-
guided group compared to the angiography-
guided PCI group (76.3% vs. 57.4%, respec-
tively, p < 0.001), and the final balloon diameter
for post-dilation was significantly higher
(3.14 £ 0.43 mm vs. 3.04 = 0.42 mm, respec-
tively, p < 0.001) (22). As the above-mentioned
studies proved the advantage of IVUS over an-
giography for guiding PCI in extended lesions
and for implantation of two or more stents,
it is predictable that two randomized trials -
AIR-CTO and CTO IVUS - showed a significant
reduction in the rate of restenosis and repeated
target vessel revascularization after the IVUS-
guided recanalization of chronic coronary oc-
clusions (CCO) compared to angiography-
guided PCI. In addition, the CTO IVUS study
also showed an improvement in long-term clin-
ical outcomes; in particular, the incidence of
MACE was significantly lower in the IVUS-
guided CCO recanalization group versus angio-
graphy-guided PCI group (2.6% vs. 7.1%, re-
spectively, p = 0.035). The same was observed
when comparing the combined endpoint -
mortality/IM in two groups (0% vs. 2%, respec-
tively, p = 0.045) (25, 26).

It is of particular interest to study the role
of IVI in optimizing the PCI procedures in pa-
tients with complex coronary lesions in order
to improve immediate and long-term clinical
outcomes. Recently, the results of two studies
focused on this problem have been published
in the scientific medical literature. The rand-
omized controlled RENOVATE-COMPLEX PCI
study included 1620 patients with complex
coronary lesions, including trunk stenosis,
CCOs, long lesions (>38 mm), true bifurcation
lesions with side branch involvement >2.5 mm,
multivessel (more than 2 arteries), calcified and
ostial lesions, and in-stent restenosis. Thus, the
patients cohort of the RENOVATE-COMPLEX
PCI study was the closest to real-life clinical
practice. The primary endpoint (mortality, Ml in
the target artery territory, and repeat revascu-
larization) was observed in 7.7% and 12.3% of
patients in the IVUS/OCT-guided PCI groups
without intravascular imaging, respectively
(p = 0.008). Thus, IVUS/OCT-assisted primary
PCl reduced the risk of major cardiac complica-
tions by 36% (RR = 0.64, 95% confidence inter-
val 0.45-0.89). At that, the observed effect
of IVUS/OCT-guided PCI was noted in all risk
subgroups of patients (diabetes, chronic renal
failure, reduced LV function) and regardless
of the clinical course of CAD (chronic or acute
coronary syndrome) (32). Another non-rand-
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Table 2. Characteristics and summary of results of relevant comparative studies on the use of intravascular imaging
modalities during PCI

Long-
Number term
Study Year of Modality eriod Description of results
patients r?n onth ;
IVUS-XPL* (22) 2015 1400 IVUS 12 + The incidence of MACE was significantly lower in the

IVUS group - 2.9% vs. 5.8% (p = 0.007)

+ The rate of target lesion revascularization was
2.5% vs. 5.0% (p = 0.02)

« Postdilation was performed more frequently in the
IVUS group - 76% vs. 57% (p < 0.001)

ULTIMATE* (23) 2018 1448 IVUS 12 « Significant reduction in number of adverse events
related to target vessel in the IVUS group
(2.9% vs. 5.4%, p =0.019)

« Significant reduction in the rate of repeat revascular-
ization and stent thrombosis (RR: 0.407,
95% CI10.188-0.880, p = 0.029) in the IVUS group

+ In the IVUS group, adverse events related to target
vessel were 1.6% when optimal IVUS criteria for stent
implantation were observed and 4.4% when these
criteria were not achieved (p = 0.029).

ADAPT-DES IVUS | 2014 3349 IVUS 12 « Significant reduction of MACE in the IVUS group

subgroup (24) (2.5% vs. 3.7%, p = 0.004), revascularization of the
target vessel (1.5% vs. 2.4%, p = 0.007) and target
lesion (2.4% vs. 4.0%, p =0.0001)

« Significant reduction in the rate of spontaneous Ml
(2.5% vs. 3.7%, p = 0.004)

« Significant reduction in the rate of stent thrombosis
(0.6% vs. 1.0%, p = 0.003)

+ In response to IVUS data, operators changed their
PCl strategy in 74% of cases

AIR-CTO* (25) 2015 230 IVUS 12 + Reduction in subintimal canal length in the IVUS group
(10.8 £3.9mmyvs. 17.2 9.4 mm, p = 0.002)

« Significant improvement in lumen geometry: increased
lumen cross-sectional area after PCI (5.92 £ 2.2 mm?
vs. 4.37 1.1 mm? p=0.01)

« Significant reduction of restenosis rate
(3.9% vs. 13.7%, p = 0.021)

+ No significant difference in the MACE rate
(18.3% vs. 22.6%, p = 0.531) and repeat revasculari-
zation incidence (4.3% vs. 9.6%, p = 0.314)

CTO-IVUS* (26) 2015 204 IVUS 12 « Significant reduction in the rate of MACE in the IVUS
group (2.6% vs. 7.1%, p = 0.035)

« Significant reduction in combined endpoint —
mortality/IM in the IVUS group (0% vs. 2%, p = 0.045)

+ No significant difference in target artery
revascularization (2.6% vs. 5.2%, p = 0.186)

J.M. De la Torre 2014 1670 IVUS 36 + Significant increase in MACE-free survival rate
Hernandez et al. in the IVUS group (88.7% vs. 83.6%, p = 0.04)
(27) - Significant increase in survival rate with bifurcation

lesions of the left main coronary artery in the IVUS
group (90% vs. 80.7%, p = 0.03)

« Significant reduction in the rate of stent thrombosis
in the IVUS group (0.6% vs. 2.2%, p = 0.04)

+ IVUS-guided revascularization is an independent
predictor of MACE (RR 0.70: 95% CI 0.52-0.99,
p =0.04)
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Table 2 (end).

Study

Year

Number
of Modality
patients

Long-
term
period,
months

Description of results

KimJ.S. etal *
(28)

2013

543 IVUS

12

- Significant increase in minimum arterial diameter after

PClin the PCI group (2.58 mmvs. 2.51 mm, p = 0.04)

+ No significant difference in the rate of MACE between

two groups (4.5% vs. 7.3%, p =0.16)

DOCTORS* (29)

2016

120 OCT

« Significantly higher FFR after OCT-guided PCI

(0.945% 0.04 vs. 0.92 £ 0.05, p = 0.005)

+ Less residual stenosis after OCT-guided PCI

(7.0 + 4.3%vs. 8.7 £ 6.3%, p=0.01)

+ More frequent use of postdilation due to malapposition,

stent underexpansion, and edge dissection in the
OCT-guided PCI group (43% vs. 12.5%, p < 0.0001)

OCTACS* (30)

2015

50 OoCT

+ Reduction in number of stent struts with malapposition

in the OCT-guided PCI group (3.4% vs. 7.8%, p < 0.01)

« Fewer number of non-endothelialized stent struts at
6 months in the OCT-guided PCI group (4.3% vs.
9.0%, p < 0.01)

ROCK II* (31) 2021 | 730 IVUS/

OCT

12 « Significant reduction in the rate of adverse events

related to target vessel in the imaging group
(12.7% vs. 21.2%, p = 0.039)

+ No significant difference in the primary endpoint
between the IVUS and OCT groups (p = 0.26)

+ IVUS is a predictor for absence of adverse events
related to the target vessel in the imaging group
(OR 0.46: 95% CI 0.23-0.93, p =0.03)

+ The rate of adverse events related to target vessel
was 16% in the angiography group, 7% - in the OCT
group, and 6% — in the IVUS group (p = 0.03 between
angiography-guided PCI and imaging-guided
PCI groups)

Note. * — randomized studies.

Table 3. Long-term results of IVUS use in long lesions of coronary arteries

. Time of
No. Inclusion . .
Study, year of patients criteria Primary endpoint | long-term result, Long-term result
months
IVUS XPL, 2015 1400 long Composite MACE - 12 After 12 months:
(>28 mm) cardiac mortality, MACE - 2.9% vs. 5.8%
lesions MI, repeat (p=10.007)
myocardial revascu- RMR - 2.5% vs. 5.5%
larization (RMR) (p=0.02)
ULTIMATE, 2018 1448 All included: Target vessel fail- 12 After 12 months:
Long >25 mm | ures (TVF): Cardiac TVF - 2.9% vs. 5.4%
lesions — 60% | mortality, Ml, RMR (p=0.02)
After 36 months:
Stent thrombosis —
0.1%vs. 1.1%
(p=0.02)
Note. RMR - repeat myocardial revascularization related to the target vessel / lesion.
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omized, population-based OPTIVUS-COMPLEX
PCI study also examined the long-term (1-year)
effect related to use of IVUS for PCI in complex
coronary lesions. OPTIVUS-IVUS criteria were
developed to assess immediate outcomes:
1. In-stent minimal cross-sectional area (MCSA)
> reference value of cross-sectional area dis-
tal to the stent (when stent length > 28 mm);
2. In-stent MCSA > 0.8 x mean arterial refer-
ence cross-sectional area (when stent length
< 28 mm). The primary endpoint for assessing
long-term outcomes was MACE (mortality, M,
stroke, any repeat myocardial revasculariza-
tion). When comparing the matching patient
populations in the OPTIVUS-COMPLEX PCI
study and a historical registry of patients with
myocardial revascularization by CABG or PCI
(CREDO-Kyoto registry), it appeared, that the
primary endpoint was statistically less frequent
in the cohort of patients with IVUS-guided PCI
than in the cohort of patients without IVUS-
assisted PCI — 10.3% and 27.5%, respectively
(p < 0.001). However, the difference was not
significant when compared to the group of pa-
tients with CABG (13.6%). Nevertheless, the
long-term clinical outcomes of IVUS-guided
PCI were no worse than those in the matching
group of patients with CABG.

Notably, that in the OPTIVUS-COMPLEX PCI
study, the initial PCI strategy was changed in
41.2% of cases in response to IVUS data, and
at the final stage (stent implantation) the PCI
strategy was changed in 39.6% of all treated
lesions (33).

Improvement of clinical outcomes — a reduc-
tion in the rate of MACE, repeat revasculariza-
tions and stent thrombosis after IVUS-guided
PCI — was shown in several meta-analyses in-
cluding large randomized and observational
studies with tens of thousands of patients
(34, 35, 36). A recently published meta-analy-
sis including 19 significant comparative studies
with a total of more than 27,000 patients showed
a significant and reliable reduction by 37%
(216 [1.9%] vs. 627 [3.9%]; RR, 0.63; 95% ClI,
0.54-0.73; p < 0.001) of cardiovascular mortal-
ity in the long-term period (1 year and more) in
case of IVUS-guided PCI. The same systematic
review reported a 43% reduction of the stent
thrombosis risk in the IVUS-guided PCI group
(160 [1.4%] vs. 360 [2.2%]; RR, 0.57; 95% Cl,
0.41-0.79, p = 0.0006) (37).

While the global evidence base does not
comprise any randomized studies concerning
the effect of IVUS techniques on the results of
PCl on LMCA, the recently published results

of a large registry demonstrate a significantly
low incidence of MACE (cardiac mortality, Ml,
repeat revascularization) as well as stent
thrombosis during IVUS- or OCT-guided PCI
compared to angiography-guided procedures
(27, 31, 38). Taking into account the clinical
significance of lesions of the LMCA, which pro-
vides blood supply to > 75% of the left ventricu-
lar myocardium, the latest ACC/AHA/SCAI
guideline on myocardial revascularization sup-
ported the assignment of recommendation
class lla (evidence level B) to IVI techniques
in PCI of LMCA stenosis (39). In Japanese na-
tional guideline on myocardial revasculariza-
tion, the use of IVUS in PCI of LMCA stenosis
got a higher recommendation level (1A) (40).
Randomized studies using OCT have also
shown an improvement in the lumen geometry
of the stented artery and an increase of frac-
tional flow reserve (FFR) after OCT-guided PCI
compared to angiography-guided procedure
(41). In addition, the OCTACS and DETECT OCT
studies showed improved stent endothelializa-
tion in the OCT-guided PCI group. In the
OCTACS study in patients with acute coronary
syndrome in 6 months after stent implanta-
tion the number of non-endothelialized stent
struts was significantly lower (4.3% vs. 9.0%,
p < 0.001) (42). A similar result was obtained
inthe DETECT OCT study after OCT-guided PCI
in a group of patients with chronic coronary
syndrome (7.5 vs. 9.9%, respectively, p=0.009)
(43). In the TACTICS-reqgistry, the strategy of
primary PCI for patients with ACS was changed
in 58.1% of cases, of which 4.8% of patients did
not have a stent implanted based on OCT char-
acteristics of unstable atherosclerotic arterial
lesion; post-dilatation was performed in 54.6%
of cases, and an additional stent was implanted
at the final stage of PCI in 3% of cases in res-
ponse to OCT data. Thus, OCT influenced the
PCI strategy at each stage of intervention (44).
It is no wonder that the number of studies
focused on the use of IVUS significantly ex-
ceeds the number of OCT studies due to the
late introduction of OCT into clinical practice.
Despite this, some recently completed rand-
omized studies were focused on comparative
results of these two techniques. In the ILUMIEN
lll study, the in-stent minimal cross-sectional
area after the procedure was assessed in three
groups of patients — with OCT-, IVUS- and
angiography-guided PCI. The degree of stent
expansion (median minimal cross-sectional
area of the in-stent lumen) in the OCT-guided
PCI group (5.79 mm?, IQR 4.54-7.34 mm?)
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was no worse (p = 0.001), but also no better
(p = 0.42) than those in the IVUS-guided PCI
group (5.89 mm?, IQR 4.67-7.80 mm?). Also,
the median minimal cross-sectional area after
OCT-guided PCIl was no better than in the
angiography-guided stenting group (p = 0.12)
(45). These results served as a reason and jus-
tification for a larger randomized ILUMIEN IV
study comparing the geometric parameters of
the final postprocedural arterial lumen in the
OCT- and angiography-guided PCI groups. The
authors of this study hypothesized the improve-
ment of clinical outcomes in a high-risk group
with OCT-guided PCI compared to an angiog-
raphy-guided procedure (46). The final results
of the ILUMIEN 1V, as well as of other ongoing
studies focused on IVl capabilities and roles
in coronary interventions, are still pending and
it is expected, that they will improve our knowl-
edge and put IVl to good use in clinical practice
of endovascular coronary interventions.

Despite the existence of a solid evidence
base in favour of imaging techniques in PCI
in order to optimize immediate results and
improve long-term clinical outcomes, there is
a quite mosaic picture of the IVUS use in diffe-
rent regions. For example, in Japan and South-
East Asia, IVUS is used in approximately 80%
of PCI cases, whereas in Germany, Italy, and the
USA, this figure is 20%, 5% and 5%, respectively
(47).

In Japan, routine use of IVUS-guiding during
PCl is recommended regardless of lesion com-
plexity and experience of the interventional
cardiologist (48), and, according to the national
guidelines for myocardial revascularization, use
of IVUS in PCI of the LMCA, CCO, and diffuse
coronary lesions has the highest recommen-
dation class of IA (40). On the other hand,
in American and European guidelines on myo-
cardial revascularization the use of imaging
techniques during coronary interventions has
a lower recommendation class of lIA (B-R) (49)
and llA (B) (50) respectively. These guidelines
have a confusing level of evidence — B, despite
the abundant evidences from high-quality
randomized, controlled studies, systematic
reviews and meta-analyses. However, the majo-
rity of data from comparative studies on the
significance of IVI for optimizing PCI outcomes
were obtained in South-East Asia, and since
there are many factors (anatomical and clinical-
demographic) that differentiate patient popula-
tions in this region from those in Europe and the
USA (51), the analysis of comparative data
must be done with a certain degree of caution.

Practical application of intravascular
imaging techniques for optimization
of percutaneous coronary
interventions

To optimize the results of PCI, IVI techniques
can be applied at each stage of the procedure.

Pre-PCI lesion assessment

Intravascular imaging techniques before PCI
are used to assess the plaque tissue composi-
tion and key parameters for subsequent inter-
vention as lesion length, reference diameter
and arterial lumen cross-sectional area (CSA),
to determine proximal and distal stent applica-
tion points in case of diffuse lesion of the vessel
wall. Systematic use of pre-PCI IVI will allow to
reduce dramatically the rate of stent implanta-
tion that does not correspond to the true arte-
rial diameter and lesion extent (2). IVI allows
examining in detail the condition of atheroscle-
rotic lesion regardless of whether endovascular
intervention will be performed after the initial
examination or not (in case of hemodynami-
cally insignificant stenosis). In particular,
it makes it possible to determine the fibrous
capsule thickness, tissue composition (pres-
ence and volume of the lipid component) and,
thus, to identify an atherosclerotic plaque with
a high risk of rupture. This, in turn, will allow
justifying a drug therapy for potentially unstable
but hemodynamically insignificant plaque
(5, 52, 53), since it is known that a hemody-
namically insignificant plaque is the cause of
acute Ml in 80% of cases (54). The significance
of atherosclerotic plaque character, which is
the cause of ACS, for determining the strategy
of endovascular treatment of ACS was clearly
shown by the authors in the multicentre rand-
omized study EROSION I (55). Characterization
of unstable plague (erosion, rupture, calcified
focus) using OCT significantly reduced the
rate of stent implantation by 15% compared to
the angiography-guided PCI group (43.8% vs.
58.8%, p = 0.024). Similar results were ob-
tained in the TACTICS Registry, where 1-year
long-term results of OCT-guided endovascular
treatment of ACS were studied. It was found
that, firstly, OCT data on the morphology of un-
stable plaque have an effect on the long-term
clinical outcomes, and, secondly, OCT played
a certain role at each stage of PCI. At the diag-
nostic stage after OCT-assessment of athero-
sclerotic plaque morphology the intervention
tactics was changed in 58.1% of cases, and the
stent was not implanted in 4.8% cases. At the
stage of stent parameters determination, stent
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diameter and length were changed in 15.7%
and 16.0% of cases, respectively. At the stage
of procedure optimization in response to OCT
data, post-dilatation was performed in 54.6%
of cases (56). Thus, the evaluation of athero-
sclerotic plaque morphology (erosion, plaque
rupture, calcified nodule) by using IVl techniques
makes it possible to customize endovascular
treatment (PCI) and revise the strategy of opti-
mal pharmacological therapy after ACS (57).

In addition, IVI techniques may be useful for
MI diagnosis in non-obstructive coronary ath-
erosclerosis, such as Takotsubo cardiomyopa-
thy, arteritis, myocarditis, spontaneous vessel
wall dissection and other etiologies of ACS
(58). We also highlight a number of clinical and
anatomical variants where IVl techniques may
play a key role in diagnosis and strategy of en-
dovascular treatment; for example, contro-
versial and unclear situations in aorto-ostial
lesions of the coronary arteries (especially the
LMCA ostium), dissection and intramural hema-
toma, aneurysm, and vasculopathy after heart
transplantation (59, 60, 61).

IVI-guided PCI procedure

IVI techniques are useful tools for lesion
(site) preparation before stenting, for correct
stent implantation, and post-stent optimization.
For example, preliminary assessment of calci-
fication (thickness, circumferential extent,
length) using IVUS or OCT will help to develop
the optimal strategy and technology for abla-
tion of calcified lesions (atherectomy, cutting
balloon or intravascular lithotripsy) and to eval-
uate the results of their application for subse-
quent optimal stent implantation (complete ex-
pansion without stent structure deformation)
(62, 63, 64). Some studies define the presence
of calcified lesions as a risk factor for stent un-
derexpansion or deformation and recommend
using IVUS or OCT to choose the type of abla-
tion techniques for modification of calcified le-
sions (65, 66). To date, the IVUS criteria of cal-
cification as a risk factor for stent underexpan-
sion are: presence of superficial calcinosis with
a lumen circumference coverage angle > 270°,
length > 5 mm, local calcified focus (nodule) in
the atherosclerotic plaque and arterial diameter
< 3.5mm (56). The relevant OCT criteria can be
summarized as follows: presence of superficial
calcinosis with a lumen circumference coverage
angle > 180°, calcinosis thickness > 0.5 mm and
length of calcified area > 5 mm (67).

As for selection of the optimal stent diame-
ter, there are many concepts and suggestions

based on measurements of various anatomical
structures on intravascular images. The follow-
ing options are proposed: a) measure the aver-
age or maximum reference diameter of the
arterial lumen, (b) determine the mean value
of the “media-to-media” measurements, (c)
determine the smallest value of the reference
diameter measured between the outer con-
tours of the external elastic membrane (EEM),
or (d) determine the mean value of the diameter
measured between the external contours of the
EEM (23,40, 68,69, 70).Inturn,inthe ULTIMATE
study, IVUS criteria for the optimal stenting pro-
cedure (expansion and reinforcement of the
arterial lumen) were developed: a) the minimal
cross-sectional area (MCSA) of the lumen in-
side the stented segment > 5 mm? or 90% of
the distal reference MCSA value; b) stenosis
(atherosclerotic plaque mass) at the proximal
and distal edges of the stent within 5 mm
should not be less than 50%, c¢) no dissection
that covering the tunica media of the arterial
wall with a length of more than 3 mm (23). Here
we’d like to add that according to another study
that investigated OCT criteria for optimal stent-
ing, the volume of tissue protrusion through the
stent structure should not exceed 0.33 mm?
(71), and the protrusion angle (angle around
the circumference of the arterial lumen occu-
pied by tissue) > 180° is an independent pre-
dictor of MACE in patients with STEMI (72).
Additionally, we want to note that several stud-
ies have recognized tissue protrusion through
an implanted stent as a significant risk factor
for acute and subacute stent thrombosis (73,
74, 75).

As for the OCT criteria of optimal stenting
(Figure), they were summarized in a recent
publication as the “MLD-MAX” concept. This
concept consists of two blocks: a) pre-PCI
strategy (Morphology-Length-Diameter) and
b) post-PCI optimization (no Medial dissection —
Apposition of stent struts — eXpansion) (76).
Twelve clinical centres in the USA were included
in the multiphase clinical program on the use
of OCT in clinical practice. The stent diameter
according to the MLD-MAX concept was deter-
mined as the mean value of the artery diameter
measured between the outer contours of EEM
at the nearest distal point from the proposed
stent implantation site, or (if the EEM could not
be identified), the required stent diameter was
determined as the mean value of the artery lu-
men diameter measured on the intima inner
surface at the nearest distal point from the stent
implantation site. When analyzing the results
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Plague mass <50%,
at the edge of stent,
without lipid core

Marginal dissection
(<60°/ non-limiting graft, length
<2 mm)

Proximal diameter
of the vessel

Without significant
protrusion

In-stent minimum

Malapposition
(axial distance <0.4 mm,
length <1 mm)

Distal diameter
of the vessel

cross-sectional area (MCSA),

MCSA > 4.5 mm?
MCSA / average basic diameter >80%

mm?
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MCSA>d
> 90% proximal diameter
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Figure. Schematic illustration of IVUS criteria for optimal stent implantation.

of using the MLD-MAX concept, it turned
out that OCT had an impact on decision in 88%
of PCI cases, including impact on the strategy
before PCIl in 83% of cases and impact on the
outcome optimization after the procedure in
31% of cases. At that, OCT extended the total
procedure time insignificantly (by 9 min)
(p <0.0001).

Since the most optimal strategy for the stent
size selection is yet to be determined, the posi-
tive clinical effect of the IVl use is evident
regardless of the IVI modality and different al-
gorithms for optimal stenting.

Stent length (especially in cases of diffuse
atherosclerotic lesions) must be chosen taking
into account the presence of the most “healthy”
areas of the arterial wall proximal and distal to
the lesion. It has been shown in many studies
that the voluminous plaque (stenosis >50%),
or a large amount of lipid component, or sig-
nificant calcification at the proximal/distal
end of the stent may result in the edge dissec-
tion or edge restenosis in the long-term period
(77, 78). It is important to remember that in
case of stent implantation or the stent’s proxi-
mal or distal edge presence at the lesion site
with a large lipid content, the risk of distal em-
bolisation, stent thrombosis or development
of no-reflow phenomenon increases (79). Thus,
the use of IVI allows to accurately determining
both the total number and length of implanted

stents. Comparison of IVI data with angiogra-
phy results (so-called data co-registration)
allows to significantly reduce the amount of
contrast agent used (80) and to increase the
accuracy of stent implantation and, as a result,
to optimize PCI. Recent publications have con-
firmed that there is a possibility for many-fold
reduction of the administered contrast medium
volume (81) and even performing the PCI pro-
cedure without the contrast media when using
IVI techniques (82).

We would like to emphasize the role of IVl in
the assessment of LMCA lesions (or any bifur-
cation) and stent selection in case of significant
artery recalibration in the proximal and distal
segments. VI techniques allow assessing char-
acteristics, tissue composition, and distribution
of a plague mass in the bifurcation region.
These data, in turn, have an impact not only on
the choice of stent parameters (length, diame-
ter), but also on the development of PCI strat-
egy for bifurcation lesions in general (including
the control of post-stenting proximal optimiza-
tion) (83, 84). Taking into account the unique
morphological features of bifurcation lesions
in the LMCA in contrast to other bifurcation
stenoses, many authors recommend to use VI
techniques to control various stages of stenting
the bifurcation stenoses in the LMCA (85, 86).
The minimum acceptable values of the arterial
lumen geometry parameters (measured by
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IVUS) for the LMCA after stenting are predicta-
bly higher than in non-trunk lesions (for the
distal segment of the LMCA >7-9 mm?, and
8—-10 mm? and more for the proximal segment)
(59, 87, 88). We should also note that the role
and frequency of use of IVI techniques (in par-
ticular, IVUS) for solving various diagnostic
problems and guidewire management in com-
plex chronic coronary occlusions (CCO) have
been increasing in these days (89-93).

Evaluation of the PCI procedure results

and diagnosis of complications

Post-PCI VI techniques are used both to
determine important reference endpoints,
which characterize the procedure outcome,
and to diagnose complications that cannot be
revealed by angiography (e.g. geographic miss
(incorrect position of the stent edges inside the
arterial lumen), dissection of the vessel wall or
malapposition of the stent struts).

The degree of stent expansion (the ratio of
the minimum cross-sectional area inside the
stent to the mean value of the reference (base-
line) arterial diameter, see Figure) is one of the
most important endpoints, which characterizes
the outcome of PCI, and is known as an inde-
pendent predictor of both long-term stent pa-
tency and the risk of clinical adverse events.
This parameter of the stenting final outcome is
determined both by the minimal cross-section-
al area inside the stent (absolute value) and by
comparison with the reference diameter of the
artery proximal or distal to the stent or with the
average of reference diameters at the specified
arterial sites (see Figure) (15, 22, 29, 40, 68,
77,94-97).

IVI techniques provide a unique opportunity
to clearly differentiate some signs detected
both during angiography and intravascular im-
aging after stent implantation. For example,
a so-called marginal dissection has no clinical
consequences only if at the intravascular imag-
ing it is limited to the intimal layer of the arterial
wall, covers < 45° of the lumen circumference
and its length is < 2 mm (98). However, if the
dissection involves deeper layers of the arterial
wall (intima-medial dissection), covers > 60°
of the lumen circumference and its length exce-
eds 2 mm, such marginal dissection is associ-
ated with adverse clinical consequences or im-
mediate complications and requires additional
intervention (59, 89, 99). Thus, the use of VI
techniques after stenting may lead to a change
in endovascular treatment strategy in order to
optimize the PCI outcome.

Another sign, often revealed by intravascular
imaging, is malapposition of the stent struts or
their loose adhesion to the arterial lumen inner
surface. Malapposition may occur immediately
after PCI due to the use of an incorrect stent
diameter, incomplete stent expansion due to
the use of nominal balloon pressure or insuffi-
cient preparation of the lesion before stent im-
plantation (59, 100). Late malapposition in the
long-term period mainly occurs because of late
remodelling of the vessel lumen; however, it is
not associated with an increased risk of MACE
(mortality, Ml and repeat target vessel revascu-
larization, stent thrombosis) compared to the
group of patients without late stent malapposi-
tion (7.3% vs. 10.5%, p = 0.282) (101). Since
it is recognized that secure contact of the stent
struts with the inner surface of arterial lumen
promotes better and faster endothelialization,
it is desirable to achieve the most acceptable
apposition of the stent structure with the intimal
surface. However, the majority of stent malap-
position sites in the long-term period also un-
dergoes endothelialization and insignificantly
affects the long-term clinical and angiographic
outcomes (91, 92, 102, 103). Nevertheless,
stent malapposition during PCI of bifurcation
lesions may result in guidewire passing under
the stent when attempting to catheterize the
side branch, which, in turn, may cause adverse
consequences and technical difficulties during
double-stent PCI of bifurcation stenoses (104).

IVl techniques play a critical role in PCI of
complex CCO, LMCA stenoses, and other bifur-
cation lesions. Intravascular imaging of such
lesions is important for detailed assessment of
stented arterial lumen formation, complete and
correct coverage of the entire lesion, as well as
for elimination of the risk of inadequate stent
sizing (diameter, length). IVUS and/or OCT can
provide important information to determine the
point for re-catheterization of the side branch
with a guidewire advanced through the stent
structure in the main artery, to optimize simulta-
neous balloon dilatation using the kissing bal-
loon technique and post-stenting lumen opti-
mization, as well as to identify the degree of the
coverage of side branch ostium by the stent
struts (95, 105, 106). In cases of complex CCO,
the results of the use of different IVI techniques
can impact the recanalization strategy and
provide an effective control of the guidewire
navigation procedure through the occluded
segment. Another useful function of OCT is
three-dimensional (3D) reconstruction of the
stented lumen. 3D reconstruction makes it pos-
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sible to identify the optimal point in the stent
structure in the main artery for guidewire navi-
gation to the side branch (107), as well as to
assess the stent longitudinal deformation after
its implantation to the LMCA, since this type of
stent damage is associated with long-term
adverse clinical consequences (74, 108).

Thus, IVI techniques can be used at each
stage of PCI both to assess the morphology
and mass of the plaque, arterial lumen remod-
elling, to diagnose the changes in the arterial
wall components, and to accurately determine
the mechanism of angioplasty and stenting in
each specific case, and the need to use special
tools with the plaque to modify the lesion (109).
The use of IVI in clinical practice may also be
useful for the assessment of stent endotheliali-
zation, evaluation of restenosis mechanisms
and arterial lumen remodelling in the long-term
period resulting from the use of various special
instruments and stents (110) or pharmacologi-
cal agents.

Challenges for the promotion
of intravascular imaging techniques
for their application in daily clinical
practice and training of specialists

We support the suggestion and strongly
recommend that ALL (!) national CathLabs
should be equipped with one of the IVI modali-
ties. Taking into account the advantages and
disadvantages of each imaging modality (IVUS
and OCT), the best option is to have both mo-
dalities of IVUS in the operating room. However,
since it is difficult to provide clinics with both
technologies due to funding problems, the
most optimal solution is to get an IVUS (includ-
ing the high definition (HD) option). IVUS (in-
cluding HD option) can be successfully used in
almost all possible clinical and anatomical sce-
narios. At the same time, the unique resolution
of OCT allows for a more accurate diagnosis of
the tissue composition and morphology of the
plaque as well as its fibrous capsule condition.
In addition, this technique allows precisely de-
termining the cause of ACS development and
plaque transition to an unstable state, to more
fully characterize the results of stenting (malap-
position, longitudinal stent deformation, stent
expansion degree and coverage of the side
branch ostium in bifurcation lesions, etc.).
In view of this, there is no doubt that the avail-
ability of both modalities in the CathLab repre-
sents the best setup for more effective applica-
tion of IVI techniques to optimize PCI proce-
dures.

All data (individual images, videos, measure-
ments of arterial lumen geometry, etc.) should
be archived similarly to conventional angiogra-
phy data in a common format for data storage
and transmission. This will allow considering
the results of IVIin correlation with angiography
data and such comparison of data will help
to develop the most optimal strategy for PCI.
At the local (or national) level, a harmonized
protocol should be developed with detailed
description of the results of both angiographic
and intravascular studies.

During the last decade, the evidence base
regarding the use of IVl techniques to optimize
PCIl has expanded considerably. Based on nu-
merous evidence-based data, we recommend
the routine use of IVI modalities as an integral
part of PCI in the following situations:

+ lesions of the trunk (including the ostium,
body and distal part) and proximal segment of
LAD;

+ complex anatomical lesions, including in-
stent restenosis, stent thrombosis, complex
CCQO, significant calcinosis and long (more than
25 mm) lesions;

- after heart transplantation (in 4—6 weeks
and 12 months) to diagnose possible allograft
vasculopathy and to determine the prognosis in
the long-term period (111);

- all lesions where angiography does not
provide sufficient information on the anatomy
and morphology of the lesion needed to deter-
mine the optimal PCI strategy.

Also, it should be remembered that IVI tech-
niques are invasive because they require inser-
tion of catheters with sensors into the arterial
lumen. Therefore, when passing the catheter
through calcified, excessively tortuous arterial
segments, and severe (>90%) stenoses, tech-
nical difficulties may occur. To address these
challenges, it is necessary to have the appro-
priate skills to use necessary tools and various
IVl techniques. In addition, rare (<0.5% of cas-
es) complications associated with the invasive
nature of IVI techniques may occur; in particu-
lar, spasm and coronary artery dissections,
transient myocardial ischemia, slow-flow phe-
nomenon and/or thrombosis of the target vessel
lumen, damage to the already implanted stent,
catheter jamming and fragmentation with the
risk of major cardiac complications (112-114).

Taking into account all the above, it can be
stated that in order to increase the level of ex-
pertise in using the IVI techniques and inter-
preting their results, as well as to reduce the
risk of complications, the training of operators
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(X-ray endovascular surgeons) is of critical im-
portance. The initial stage of training should
include familiarization and mastery of the fol-
lowing basic knowledge and skills:

+ in morphological characterization of the
plaque and atherosclerotic lesion of the arterial
wall (identification of arterial wall layers, calci-
nosis, plague tissue composition and the fib-
rous capsule condition, recognition of throm-
bus types, etc.);

+ in measurement of geometric parameters
of the lumen, arterial wall and implanted stent
(distal/proximal reference arterial diameter,
lesion length, in-stent cross-sectional area, in-
dex and completeness of stent expansion);

* in recognition and interpretation of compli-
cations coming from endovascular interven-
tions (incompletely expanded stent and/or
malapposition of stent struts, marginal dissec-
tion, tissue protrusion through the stent struc-
ture, longitudinal deformation and/or stent
fracture, etc.).

Despite the presence of clear objectives and
purposes of endovascular surgeons training
in IVl techniques, the world practice has no
structured program of comprehensive training
of specialists after which they could indepen-
dently perform an IVI-examination and ade-
quately interpret its results. For example, the
interventional cardiology training program de-
veloped in 2015 by ACC-COCATS4 (American
College of Cardiology — Core Cardiology
Training Symposium 4) recognizes the need to
include experts in intravascular imaging and
physiology as the teaching lecturers. However,
the list of skills and experience acquired as
a result of training under this program does
not mention any of IVI modalities (115). The
American College of Graduate Medical Edu-
cation (ACGME) postgraduate program, devel-
oped in 2017, mentions the need for skills
in intravascular imaging (particularly IVUS),
yet without detail, but doesn’t mention at all the
need for training in OCT techniques (116).
Individual specialized events held by world-
known platforms cannot solve the problem of
complete and adequate training of IVI special-
ists. For example, the Cardiovascular Research
Foundation (CRF) conducted a polling survey
among participants of a specialized session on
intravascular imaging and physiology at its edu-
cational events in 2018 and 2019. It found that
only 15% of participants confirmed their expert
level and indicated their willingness to work in-
dependently and interpret IVUS results, while
the similar figure for OCT was 18%. Another

40% of participants indicated an insufficient
level of competence to use both IVI modalities.
At the same time, the level of competence and
willingness to work independently among the
participants was significantly lower for IVI mo-
dalities compared to intracoronary physiology
methods (measurement of fractional flow re-
serve). This low level of readiness for independ-
ent clinical practice in the use of IVl techniques
did not change compared to the results of pre-
vious survey (117). Russia also lacks a detailed
specialized postgraduate education program
related to IVl techniques and physiology.

In order to address the actual issues of train-
ing, as well as to promote IVl techniques and
introduce them into routine clinical practice, we
propose a three-level algorithm of problem
solving:

For endovascular surgeons:

1. IVI techniques are recommended as a
necessary addition in cases of certain clinical
and anatomical scenarios: lesions of the trunk
(including the ostium, body and distal part) and
proximal segment of the LAD, in-stent resteno-
sis, stent thrombosis, complex CCO, significant
calcinosis and long (more than 25 mm) lesions,
post cardiac transplantation (after 4-6 weeks
and 12 months), all lesions where angiography
does not provide sufficient information on the
anatomy and morphology of the lesion.

2. For young, recent graduates, it is reason-
able to routinely perform one of the IVI tech-
niques during PCI, even in the case of simple
(type A according to the ACC/AHA classifica-
tion) lesions. For endovascular surgeons with
solid experience in IVl techniques, there is no
need to routinely use them in every case of
such simple lesions because of the learning ef-
fect (the trained eye IVUS phenomenon). The
problem with the “trained eye IVUS” is that,
generally, it is only about the choice of stent
diameter. As for the lesion extent and the choice
of the so-called landing zone at the PCI plan-
ning stage, it is practically impossible to deter-
mine the zone without IVI techniques since an-
giography shows only the vessel lumen. Only
additional visualization allows determining
where the plaque mass actually ends. That is
why the stent in the IVUS/OCT group is always
slightly longer than it was planned according to
the angiogram. As for the optimal stent expan-
sion, it is impossible to make it properly without
additional visualization, because according to
angiography, as a rule, the stent is always opti-
mally expanded, while according to IVUS/OCT
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in the same patient it is not true in more than
half of cases.

3. A presence of basic level and continuous
training and improvement of knowledge in in-
travascular imaging techniques are the most
important elements for the correct performance
of the IVUS examination and its results interpre-
tation.

4. There is a need for development a proto-
col for the examination and objective interpre-
tation of the results, which are important for PCI
strategy development.

5. A system should be in place to transfer
and archive data in a common format.

For healthcare institutions:

1. All CathLabs should be equipped with at
least one IVI modality (e.g. IVUS, with high res-
olution option, or virtual histology and Chroma
Flow mode, which is very helpful in interpreting
plaque structure, detecting small dissections
and true vessel lumen).

2. ldeally, both modalities of IVI (IVUS and
OCT) should be available.

3. Routine use of IVI techniques in clinical
practice contributes to improving the level of
competence of both individual operating sur-
geons and the whole team.

4. A system should be in place to transfer
and archive data in a common format.

At the national level:

1. A detailed, specialized training program
for IVI specialists should be developed and in-
tegrated into the general training system for
endovascular surgeons.

2. Professional societies should participate
in the development of specialized training pro-
grams, organize various thematic events and
help those willing (both medical clinics and
individual specialists) to achieve the level of
competence required to optimize the perfor-
mance of the CathLab.

3. Online resources of professional commu-
nities should be widely used in the training pro-
cess.

4. Given the possible difficulties related to
funding the programs for routine use of IVI
techniques in clinical practice within the com-
pulsory health insurance, it is reasonable to
recommend selective use of these techniques
according to the experience and complexity
of the clinical picture and coronary lesions.

We also want to note that there are many on-
line resources, opportunities for communica-

tion with individual experts in the IVI field, and
internships in clinics with a high level of exper-
tise in IVl techniques.

Conclusion

Intravascular imaging techniques, which en-
tered in clinical practice in the early 1990s, took
a short time to gain a strong place in the toolset
used for optimising intracoronary interventions.
Despite the results of numerous randomized
and observational studies, registers, meta-anal-
yses including tens of thousands of patients, the
average frequency of IVl techniques use is still
low. However, the frequency of clinical use of VI
modalities varies considerably between opera-
tors, clinics, and world regions. For example,
while in Japan and South Korea, IVI techniques
are used in more than 90% of cases (104),
in the USA the similar figure is < 15% (accord-
ing to the NCDR Cath PCI Registry (118)), and
less than 10% in European countries (119).
A similar picture can be observed in Russia,
where in some clinics IVl techniques are fre-
quently used in the clinical routine, and, on the
contrary, many departments of endovascular
tdiagnosis and reatment does not have any
possibility to apply these techniques and their
modern modifications. The main obstacles to
the widespread use of IVI techniques are the
lack of appropriate equipment, insufficient
knowledge and competence in the IVI field, and
incorrect belief on the part of colleagues that
the use of IVI in clinical routine prolongs the in-
tervention time and may disrupt the operating
schedule in intensively working CathLabs.
Arguments about the economic inexpediency
and increased cost of PCIl procedure in case
of using IVI techniques have been refuted in
many studies (120-124). In a recent study,
Korean authors showed that the use of IVI tech-
niques during PCI allows avoiding 8 deaths,
35 spontaneous myocardial infarctions, and
69 repeat revascularizations per 1000 patients
over 5 years (110).

Nevertheless, the development of the latest
technologies — co-registration of angiographic
and IVl images, combined (multimodal) cathe-
ters combining OCT and IVUS sensors, intro-
duction of artificial intelligence technologies
in image interpretation, as well as accumulation
of experience by operators and development
of specialized training programs may contri-
bute to the optimization of CathLab activities
and wider implementation of IVl techniques into
clinical practice.
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Llenb nccnepgoBaHuns: aHann3 gaHHbIX POCCUIAICKOro perncTpa ro 1ucrosib30BaHUIO BHYTPUCOCYANCTbIX METO-
Z0B BU3yanv3aumm n ouaunosoruv 3a gsa roaa paborsi.

Merogsbl. B 2022 r. B Peructp BHeceHO BABOE 0GOJibLUe 3arioJIHEHHbIX opmM Mo cpaBHeHuio ¢ 2021 r. —
5335 y 2576 60sbHbIx. O6Lyas 6a3a gaHHbIX Pervictpa Ha koHel 2022 r. coctaBuna 7967 BHYTPUCOCYANCTbIX
ucenenoBaHwii. [n3ariH n coaepxaHne 6a3bl AaHHbIX MPOLOJIKaIM COBEPLLUEHCTBOBATLCS, (POPMY/INPOBKA
psiga rnyHKToB AEeTann3vpoBaHa wav yTo4HeHa. [lobaBieHbl HOBble BuAbl VICC/IEA0BaHNS U HOBbIE AAT4uKU,
JOCTYMHbIE HA POCCUICKOM PbIHKE.

Pe3ynbratel. B 2022 r. B Peructpe npuHsian y4yactue 20 otaeneHwii 3 11 ropoaos Poccuu, 4To B 1,5 pa3sa
6osblie, yem B 2021 r. CpeaHee KOJIMHECTBO MCCAEA0BaHU Ha 0AHOro 60sbHOro yBesnanymiocb Ao 2,05
rno cpaBHeHuto ¢ 1,96 B 2021 r. UI3MeHWI0Cb COOTHOLLEHNE MEXAY PasanNyHbIMU nccaenoBaHusamn. [osns
BCY3U B 2022 r. Bbipocna ¢ 37 o 53% (B cpeaHem 3a 2 roaa — 47%), a gons OKT ymeHbLunnacek ¢ 23 1o 9%
(B cpeaHem 14%). Jons GPK B pa3nnqHbix MOANPUKALMSX OCTanack MPUMeEPHO Ha O4HOM YPOBHE, B CDEAHEM
coctaBuB 39%. B otaeneHusix 3adpuKCMpoBaHO BbINOJIHEHNE HOBbIX BUAOB uccaegosaHuii — HD IVUS, RFR,
DFR. CoxpaHsieTcsi Bbicokasi aoss (20%) nccnenoBaHuii npyu OKC, 2% cocTaBnsitoT UCCAEA0BaHUS MPuY HEKO-
POHapHoi naronorvuv. HanbosbLuee Kom4eCcTBO UCCEA0BaHWI BbIMOJIHSI/IOCh HA UICXOAHOM aTare oneparvs-
HOro BMeLLATe/IbCTBa, ONPEeAessis ero CTpareruio v TakTuKy, Aasiee o KOJANYECTBY LU MEePBUYHbLIE
[AMarHoCTU4eCcKne UCCEA0BaHNSI Y OKOHYaTEeIbHbIVi KOHTPOJIb BO BPEMS OriepaLuu.

Bakmovenne. BTopoii rog GyHKUMOHMPOBaHUs Peructpa noaTBepavs ero aktyaabHOCTb, Pernpe3eHTaruB-
HOCTb 1 60JIbLLON MOTEHLMAa A1 0ObEKTUBHOIO aHaam3a B Macluitabax CTpaHbl Kak C Hay4HOW, Tak v C rnpu-
KJ1aiHOV Liesiblo. Pacluvperve 41cia y4acTHUKOB, COBEPLUEHCTBOBAHNE CTPYKTYPbI Peructpa cBuaeTesbCTBy-
10T O BO3pacTaHuv ero 3Ha4eHusl.

KnroyeBble cnoBa: BHyTPUCOCYANCTOE y/IbTPa3ByKOBOE MCC/e[0BaHne, ppakuMOHHbIV pe3epB KPOBOTOKA,
MOMEHTAaJIbHbIV PE3EPB KPOBOTOKA, aHrnorpagus, KopoHaporpagus, Ko-pernctpaumsi, CTEHTUPOBaHNE KOPO-
HapHbIX apTepuri, BHYTPUCOCYANCTLIE METOAbI UCC/IEA0BaHUS, BHYTPUCOCYANCTbIE METOAbI BU3yan3aLmm
v pusuonorum

Ana untuposBanusa: B.B. [emuH, A.M. BabyHawsunn, B.H. ApgeeB, 3.X. LWyrywes, T.B. KncnyxuH,
E.B. Mepkynog, tO.I. MaTuuH, A.A. AHydpues, A.B. Tep-AkonsiH, C.M. CemnTtko, B.A. UrHatos, ®.5. LLykypos,
H.A. KouepruH, E.1O. 'y6apeHko, C.B. Kosnos, [1.B. Tennsakos, A.N. lopbkos, A.B. Azapos, C.[. KnumoBckuii,
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Aradonos, C.A. Jonros, [.A. Acagos, E.A. MasbipnH. Poccuiicknii peructp no MCnonb30BaHMIO BHYTPU-
COCYOMCTbIX METOJ0B BuU3yanusaumm n GuU3nMonorun: AByxAeTHWe pesynbtatbl. MexayHapoaHbii XypHas
WHTEPBEHLIMOHHOWV kapanoaHrmnoaorin. 2023; 74 (3): 52-75. https://doi.org/10.24835/1727-818X-74-52

KoH)NUKT nHTEepecoB: aBTopbl 3asBASIOT 00 OTCYTCTBMM KOHMINKTA MHTEPECOB.
UcTouHukmn puHaHcupoBaHus: padoTa BbiNosiIHeHa 63 COHCOPCKOW NOAAEPXKN.

The Russian Register on the use of intravascular
imaging and physiology techniques: two-year results
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Objective. To analyze the data of the Russian Register on the use of intravascular imaging and physiology
techniques over two years of work.

Methods. Compared to 2021, twice as many completed forms were entered into the Register in 2022 — 5335
in 2576 patients. By the end of 2022, the total database of the Register included 7967 intravascular
examinations. The database design and content continued to be improved; definitions for a range of items were
detailed or clarified. New types of examinations and new transducers available on the Russian market were
added.

Results. In 2022, 20 hospital departments from 11 Russian cities had participated in the Register, which is
1.5 times more than in 2021. The average number of examinations per patient increased to 2.05 compared
to 1.96 in 2021. The ratio between different examinations has changed, too. In 2022, proportion of IVUS had
increased from 37% to 53% (47% in average for 2-year period), and proportion of OCT had decreased from
23% to 9% (14% in average). The proportion of FFR in various modifications remained roughly the same,
making 39% at average. The departments began to use new types of examinations - HD IVUS, RFR, DFR. A high
proportion (20%) of examinations for ACS remains, and 2% of examinations relates to non-coronary diseases.
The largest number of examinations was performed at the initial phase of surgery, determining the strategy and
tactics of intervention, followed by primary diagnostic examinations and final control during surgery.
Conclusions. The second year of the Register operation confirmed its relevance, representativeness and
great potential for nationwide fact-based analysis for both scientific and practical purposes. Expansion of the
number of participants and improvement of the Register structure are suggesting of its growing importance.

Keywords: Intravascular Ultrasound (IVUS), Fractional Flow Reserve (FFR), Instantaneous Wave-free Ratio
(IFR), angiography, coronarography, co-registration, coronary artery stenting, intravascular diagnostic
techniques, intravascular imaging and physiology techniques
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Kpatkuih Teauc

MpeacTtaBneHbl CpaBHUTESbHBIE U CyMMap-
Hble OBYXJIETHUE pe3yfibTaTbl POCCUCKOro pe-
rmcTpa no NCNoSIb30BaHUKO BHYTPUCOCYANCTbIX
MEeTOA0B BU3yanmsauuu n dunsmonorvun. B pe-
rnctpe ydactesoBano 20 otaeneHun ns 11 ropo-
[0B, BBEAEHbl AaHHble 7967 wnccnegoBaHUN.
Hona BCY3WM coctaBuna 47%, OKT - 14%,
®PK - 39%. MNpn OKC nponsseneHo 20% oT
BCEX MccnegoBaHuii. bonblUMHCTBO npouenyp
BbIMNOJIHEHO Ha WMCXOOHOM 3Tane onepauuwu.
Ha TakTuky neyeHus mMeTodbl BHYTPUCOCYOW-
cton guarHoctukm Bnusaam B 70% cnyvaes.
Hanbonee yacTbiMK NokazaHUsIMU K Uccneno-
BaHUSM OblIM “NMPOMEXYTOYHbIE WU aHI1O-
rpacpudeckn HeonpeaeneHHble nopaxeHusa”
U “ONnHHbIE (> 25 MM) nopaxeHusa”. Y 10%
OO/bHbIX MO pe3yfibTaTaM MNPOMEXYTOYHOro
KOHTPOJIS BO BPEMS onepaumm noTpedboBanoch
LOMNONHUTENIbHOE BO3OENCTBME.

Cnuncok cokpalieHumn

OKC - ocCTpblIii KOPOHAPHbI CUHOPOM

BCY3W — BHYTPUCOCYOAMUCTOE YNbTPa3BYKO-
BOE MCCnenoBaHue

OKT — onTtuyeckasa kKorepeHTtHas TomMorpa-
dwuda

DPK — dpakumMoHHbI pe3epB KPOBOTOKA

HD IVUS - BHYTp1COCYANCTOE Yy/bTPa3BYKO-
BO€ MCCnefoBaHME BbICOKOIO paspeLueHuns

iFR, DFR, RFR - BapwaHTbl Hermnepemm-
YeCKMX MHOEKCOB Npu nccnegoBaHnn pakum-
OHHOro pesepsa KposoToka. Ans iFR nmeetca
BapunaHT nepesoa Ha pycckuii a3blk (MPK —
MOMEHTalNbHbIN pPE3EpPB KPOBOTOKA), nANs
OCTaJIbHbIX MHOEKCOB B HACTOSALLEE BPEMS YCTO-
SIBLLUNXCH BAPUAHTOB PYCCKUX TEPMUHOB HET.

BeeneHue

MeToabl BHYTPUCOCYOMUCTOM AMArHOCTUKMU
HEU3MEHHO NpUBEKAIOT MOBbILLEHHOE BHUMA-
HMe KakK nccnepoBarTenien, Tak 1 NpakTUnyecknx
Bpadven. CeroagHs yxe He TpebyeT gokasartesib-
CTBa TE3UC O TOM, YTO UX UCMOJSIb30BAHMNE CO-
MPS>XXEHO C ynyylleHMEM KadecTBa OKa3blBae-
MOW 3HO0BACKYMSPHON nomowin. mobanbHble
BOMPOCbI, CBA3AHHbIE C TEXHWUKOW BbINOJIHEHUS
nccnegoBaHNn N NX KIIMHUYECKOW OLLEHKOMN,
OblSIN OCBELLEeHbl B JOCTAaTOYHO MHOIO4YMCIIeH-
HbiX Nybnukaumax nepBOro OecaTuneTus
XXI Beka, B TOM 4/Ce OTEeYECTBEHHbIX (1-4).
B nocnenHue roapl obpallaeTt Ha cebst BHUMAa-
HMe BO3pacTaHue KOJSINYecTBa PErncTpoB U
MeTaaHanM3oB, 06beaVHALWNX Bce OonbLune
00beMbl AaHHbIX. [loka3aTtenbHbIMU ABASIOTCS
ny6nmkaumn 2023 .

B nccneposaHnm K.H. Choi un coaBTt. (2023)
npoaHann3npoBaHbl pe3ynbTaTbl JlIeYeHUs
6 005 nmauueHTOB M3 perucTtpa Samsung
Medical Center (5). BbiiBNeHO, 4TO OTOANEHHbIE
pe3ynbraTtbl 4OCTOBEPHO JyyLUE MPUY UCMOMb30-
BaHUN BHYTPUCOCYOUCTOrO YJbTPa3BYKOBOIrO
KOHTPOJIA, a Takke y 60see onbITHbIX OnepaTo-
poB. Npn 3aToM Gonee OnbITHbIE CAEeLMannucThbl
yawe ncnonb3osanu BCY3W, HO y MeHee onbIT-
HblIX MOSb3a OT MPUMEHEHUS1 BHYTPUCOCYAU-
CTOro ynbTpas3Byka Oblna 6osiee ABHOWN.

B nyonukaumm R. Fazel u coaBT. (2023) aHa-
nn3npoBanmcb peadynbTratbl 1eveHua 1 189470
nauveHToB — nonb3osartenenn Medicare B ne-
puog ¢ 2013 no 2019 r. BHyTpucocyancTtas
BMU3yanunsauma npumenanacb y 10,5% o1 Bcex
MauVEeHTOB, COCTABMB BHYLLUUTENBHYIO LNOPY —
125227. Yepes rop nocne BmellaTenbCcTBa
OTMEYeHO BbiCOkoaocToBepHoe (p < 0,001)
CHUXEHME B rpynrne C UCMoNIb30BaHMEM BHY-
TPUCOCYOUCTOM BU3yanmsauuun nokasaTenen
CMEepTHOCTU, MHapKTa Mmokapga, NOBTOP-
HbIX PEBACKYNAPU3aLMIA, 3HAYUMbIX CEPAEYHO-
cocyaucTbix cobbiTuin (MACE) (6).

I. Shafi n coast. (2023) peTPOCNEKTNUBHO
aHanM3npoBany MNauMeHTOB aMEPUKAHCKOM
0a3bl JaHHbIX, Bko4YaBLlen 0onbHbiX ¢ OKC
B nepmopn ¢ 2016 no 2019 r. MNoa KOHTpoONeEM
BCY3W 6bino onepupoBaHo 40 095 naumeH-
TOoB. Mcnonb3oBanHne BCY3WM accouumpoa-
JIOCb C OOCTOBEPHLIM YMEHbLLUEHUEM TOCMMn-
TaslbHOM CMEPTHOCTM (7).

MHorve akcnepTbl Hebe30CHOBaTeNbHO
MPOrHO3MPYIOT MOBLILLEHNE PEKOMeHOaTesb-
HbIX KJTACCOB OJ151 BHYTPMCOCYANCTOW BU3yanu-
3auMn B MeXAyHapOAHbIX pPeKoMeHOaumax
B Grimxaiiliee Bpems.

B cBeTe ckazaHHOro nosierieHue Poccui-
CKOro permctpa no MCNOSIb30BaHUIO BHYTPU-
COCYAMCTbIX METOA0B BU3dyanmusaunm n Gpusu-
onornum (PeBN3) (8) ctano He TONbKO aKkTy-
anbHbIM, HO W BECbMa CBOEBPEMEHHbIM.
XapakTepHo, 4To B pamkax Perncrpa oobveamn-
HUNUCb Hanbosee OMNbITHbIE N aKTUBHbIE NOJIb-
30Bartenm, NPUMEHAOLWNE MeTOAbl BHYTPUCO-
CYyAUCTOW BM3yanm3auum UaM Ha PYTUHHOMN,
WA Ha NOCTOSAHHOW ocHoBe. DaKkTUYeCcKn Ku-
HUKW, y4yacTeylowme B Permcrtpe, oTBevailoT
060MM KPUTEPUAM YIYULLEHUS PEe3y/bTaToB
onepaummn, yrnoMsaHyTbeIM Bblille. [lnHamMmunka Ha-
©6opa gaHHbIX CBUAETENbCTBYET O BO3pacTalo-
WeM MHTepece CneunannucTtoB, UCMOJb3YIo-
LWMX OaHHble MeToabl He dOpMasnbHO, a BAYM-
YMBO M C MakCUMasIbHOMN oThayen. AHanns
OBYXJIETHUX pe3ynbTaToB Perncrtpa noareepx-
JaeT BO3MOXHOCTb MOJlydeHUs OOCTOBEPHbIX

Poccuricknii pernctp no ncrnosib30BaHUIO BHYTPUCOCYANCTbIX METOA0B

BU3yanusaumm u GU3nosIorumn: ABYX1€THNE Pe3ybTaThbl



ANATHOCTUKA U JIEHEHUWE

N penpes3eHTaTUBHbIX [OaHHbIX, MMO3BOJIFAET
OUEHUTb OAVHAMWKY U TEeHOEHUUN pPas3BUTUS
OAHHbIX METOO0B AMarHoCTukn B Poccuickonm
depepaunn.

Llenb nccnepoBaHus: aHann3 gsyxneTHNX
pe3ynbtatoB paboTbl Poccuinckoro permcrpa
MO NCMNOJSIb30BAHMNIO BHYTPUCOCYAUCTbLIX METO-
A0B BN3yasiim3daumn m CbI/I3VIOJ'IOFl/IVI.

Matepuan n metoabl

Poccuncknin pernctp no uvcnosib30BaHUIO
BHYTPUCOCYOAUCTbLIX METOOO0B BU3yanmsauunm
U Grn3nonormn Havyan PyHKLMOHNPOBATL B SIH-
Bape 2021 r. Bcero 3a nepBbili roa 3anojiHe-
Hbl dopmMbl Ha 2632 uccnegoBaHusa y 1356
naumeHToB. B 2022 . KoNM4eCcTBO 3an0SIHEHHbIX
dOpM CyLEeCTBEHHO yBeNnYuiocb — no 5335
ncenenoBaHniny 2576 60bHbIX.

MocTpoeHue 6asbl naHHbIX Perncrpa, nops-
[OK BKJIIOYEHUSI KJIMHUK W UCCnenoBaTenemn,
a Takke OeTann BHECEHMS OaHHbIX OMUcaHbl
paHee (8). MHTepHeT-agpec pecypca: imv-
data.ru. Bo3amMOXHO vcnonb3oBaHWe MOOUIIb-
HOW Bepcun.

Basa paHHbIX Perncrpa npoaosnxaeT coBep-
LUeHCTBOBATbCH KaK Mo AM3aiHy, Tak M rno co-
nepxaHuio. B Bapuante 2021 . ONPOCHUK
Peructpa skntoyan 13 pasgenos n 160 napamet-
pPOB, KOTOpblE OXBaTbiBanM pasfiMyHble
CueHapum MpUMEHEHUs MeToauK BuU3yannsa-
umm n dusnonormn. B 2022 r. onpoCHUK BKIIO-
yan yxe 14 pasgenoB u 184 napawmeTpa.
[MmaBHble 3a0a4u, peann3oBaHHbIE NPU STOM, —
Oonee ynobHoe BBeAeHUE OaHHbIX, YTOYHEeHne
HEKOTOPbIX POPMYSIMPOBOK, YYET MOABNEHUS
HOBbIX BapUaHTOB MUCCNeA0BaHUN U HOBbIX BU-
[0B JaT4ynKoB. B 4acTHOCTK, NOSBUICS CHETUMK
BBEAEHHbIX GOPM 1 NALIMEHTOB C pasaefieHnem
no rogam, BOSMOXHOCTb O4HOBPEMEHHOIO Bbl-
6opa nccnenoBaHUsa HECKOJIbKMX COCYO0B, NO-
SBUINCb OMUMM HOBbIX COCYAOB, PacLUMPUIICS
CMNCOK M30paHHbIX NOKa3aHuii K nccnenosa-
HMIO KOPOHApPHbIX apTepuin. YTouHeHbl hopMmy-
JIMPOBKW B pasgesie 0 BANSHUM UccnenoBaHni
Ha TakTUKy fevyeHuna. Pacwmpuncsa cnmucok Bu-
0OB uccnegoBaHuda: godasnedH HD IVUS, oT-
OEeNbHO BblAENEHbl BapuaHTbl HermnepemMuye-
ckoro @PK - iFR, DFR, RFR, DPR, nobaBneH
nyHkT — QFR wn pgpyrmue BapuaHTbl AngioFFR.
JobaBneHbl HOBble BUAOblI OATYUKOB, MOSBUB-
wmecs Ha pbiHke. MogmndouvumpoBaHa dopma
Ons nevyaTun, KotTopas npruobdpena yaobHbln BUA,
C OTpaXeHMeM TONbKO 3anofIHEHHbIX rpad u
pasmMelleHnemM nHopmMaumm Ha OgHy CTpaHu-
uy. HakoHeu, ecnn y naumeHTa nNpoBOAVANCH

Apyrve nccnenoBaHund, nccnenosaresib MOXET
MOCNe OKOHYaHUSA 3anojiHeHUS (GOPMbl Bbl-
6patb onuuto “Ckonmnposarts”. 3TO NO3BONSET
He BBOAMTb JaHHbIE nauneHTa NnoBTOPHO, a UC-
npaBuTb TONbLKO OTnM4md. B pesynbrarte, He-
CMOTP4A Ha getann3auuio, cpeaHee Bpems 3a-
NOJSIHEHNSA OAHOM DOPMBbI AaXe YMEHbLUNUI0Ch
1 COCTaBNAET MEHEE MUHYTHI.

PesynbraTtbl

B 2021 r. B Peructpe yyactsoBaso 13 KIIMHUK
13 9 roponos Poccun. B 2022 r. 3 yupexgeHus
nepecrtanu NpenocTaBnsaTb MHGOPMaLUMIO, O4-
HaKo B MccnegoBaHue BkoUYMnocb 10 HOBbIX
OTOEeNeHuin, Tak 4To obLee KOM4ecTBO y4acT-
HMKOB pocturno 20 otaenenuni n3 11 ropogos
(cm. Tabnuuy).

PenpeseHTaTMBHOCTb AaHHbIX, MpencTas-
JIeHHbIX y4acTHUKamu Peructpa, mo OTHoLle-
HMIO K COCTOSIHUIO e B CTpaHe B LLEeSIOM Nof-
TBEPXOAETCHA TakoW XapakTepHoOW uUMdppon.
B 2021 r. otoeneHusd, ydactBoBaBLune B Pe-
rmcTpe, coctaensanu scero 3,3% OT Bcex oTae-
JIEHWIA CTpaHbl, NPM 3TOM WMMU BbINOJIHEHO
46,9% oOT BCcex uccnenoBaHuii (gaHHble 06 00-
wem obbeme B3ATbl M3 eXerofHblXx CTaTUCTU-
yeckmx MaTtepuanoB POCCUICKOro HayyYHoro
obLlecTBa cneunanmcToB No PeHTreHaHaoBa-
CKYNSIPHbIM AUarHocTuke 1 nedenuto (9)). Onpe-
hensaowas posb KIIMHUK, NUCMONb3YIOLWMX METO-
Obl BHYTPUCOCYOUCTOW ANArHOCTUKN Ha PYTUH-
HOW OCHOBE, NOATBEPXAAETCH U TEM (aKTOM,
4YTO 3a ABa roga Aonsd NepBbiX CEMU KIMHUK
B 0OLLEM KONMYECTBE UCCNEeO0BaHMM COCTaBU-
na 83,6%, a nons nepebIX YeTbipex — 71,7%.

B 2022 r. coxpaHanacb TeHOEHUMA K JOCTa-
TOYHO 6OJIbLLOMY YNCIY UCCNeA0BaHNM B cpes -
HeM Ha ogHoro 6onbHoro — 2,05 (B 2021 r . -
1,96). LaHHbin dakT MOXET, cpeau MpOoYero,
CBMOETENbCTBOBATL O GNaronpusSTHOM TeHOEH-
UMM — YBEINYEHUMN KOJINYECTBA KOHTPOJSIbHbIX
NCCNegoBaHMn NPy ONepaTMBHbIX BMELLATENb-
cTBax. bonee ogHOro nccnenoBaHms 3a aBa roga
BbiNofHANOChk y 82% naumeHToB. B 84% 3710
ObINM nccnegoBaHMA ogHOro Buaa, B 5% — gpy-
rmx mogansHocten, a B 11% noBTOPHO MCMNOMb-
30BaJINCb Kak Te Xe, Tak 1 Apyrme MoaaslbHOCTM.

AHann3 COOTHOLLUEHUA MeXay PasfiMYyHbIMU
BUOAMU uccnenoBaHuin (puc. 1) cBuaeTenb-
cTByeT 00 yBennyeHun B 2022 r. ponn BCY3WN,
dakTn4ecKkn NOAHOCTbLIO 3a CYET YMEHbLUEHUS
OKT, npu npakTn4eCckn HENM3MEHHOM MPOLEHTE
®PK. Mpu aTOM, HECMOTPSA Ha CYLLECTBEHHOE
obliee yBenuyeHMe KonmyecTBa WCCrenoBa-
HU, YMEHbBLUMNOCH U aOCOMIOTHOE KOIMYECTBO
BbINOJIHEHHbIX OKT.
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Ta6nuua. KnuHnkn n Konn4ecTso nccnenoBaHui

Ne KonuuectBO nccneposaHui
n/n Yipexnetus 2021 r. 2022r. 2021-2022 rr.
1. | TBY3 J10 “BceBonoxckas KMB” 584 1601 2185
2. FAY3 “OpeHbyprckast OKB nm. B.U.BoiiHoBa” 741 927 1668
3. | Y3 “UKB «PXXA-MeauumHa»” 596 347 943
4, BY3 “Camapckuin OKKI, nm. B.T. NMonsikosa” 151 763 914
5. | ®rey “HMULL kapanonormmn Munaaopasa Poccun”, 1-e oTa. - 421 421
6. | UINT 224 103 327
7. | ML, “MEOACCUCT”, Kypck 13 188 201
8. | ®IBY “UKB ¢ nonnknmHukoi” Ynpaenexusa genamm - 168 168
Mpe3ungeHta PO
9. “HIML, HTEepBEHUMOHHOW KapanoaHrnonormmn” - 152 152
10. | ®reyY “HMUL kapamonoruv Munaapasa Poccun” 104 a7 151
11. | I'BY3 “YensbuHckas OKB” 60 86 146
12. | ®rey “HMUL, TNM M3 PO - 130 130
13. | ®rBHY HUMN KIMNCC3 3 109 112
14. | UKB PAH 107 - 107
15. | KI'bY3 “AnTaiickuin KK - 100 100
16. | MO “HoBasi 6onbHMLA”, EkaTepuHOypr - 47 47
17. | CMN6 rbY3 “fopoackas Mokposckas 60bHMLA” 17 29 46
18. | BY XMAO-tOrpbl OKJ, “LeHTp anarHoctukm n CCX”, Cypryt - 46 46
19. | 'BY3 MO MOHUKW nm. M.®.Bnaammmnpckoro - 31 31
20. | ®reQy BO “C3rMy um. N.1. Meunnkosa” MuHaapasa Poccum 28 - 28
21. | TBY3 “TKb nm. A.K. EpamuwaHuesa” J3M - 21 21
22. | CN6 I'bY3 “Topoackas MHoronpoduibHas 6onbHMua Ne 27 - 19 19
23. | TAY3 CO “CeeppasioBckas OKB Ne 1” 4 - 4
Bcero 2632 5335 7967

MpencraBngeTcs MHTEPECHbLIM aHanu3 uc-
NOSb30BaHUA Pa3/INYHbIX BapUaHTOB CYLLECT-
BYIOLLIMX BHYTPUCOCYANCTbIX METOAOB (puc. 2).
Mpu npumeneHnn BCY3M n B abCONOTHOM,
1 B OTHOCUTENbHOM BblpaxeHun npeobnagano
Knaccuyeckoe uccnemoBaHue, 6e3 AonosHU-
TenbHbIX onuuni. Mpuyem ecnu B 2021 r. gond
ctaHpaptHoro BCY3U coctaBuna 73%, 10 B
2022r. — yxe 87%, acymmapHo — 83% (puc. 2a).
CooTBeTcTBEHHO, nond aHrno-BCY3WM n anrmo-
BCY3M-iFR ko-perucTtpauun ymeHblUMAachb
c 23 no 8%, B cpenoHem 3a 2 roga — 12%.
Mpu aTOM B aBCONOTHBLIX UMdpPax KOINYECTBO
UCccnegoBaHnUin C KO-permcTpaumen ocTanocb
HEN3MEHHbIM. OTO CBA3aHO C TEM, YTO aKTUBHO
OaHHbIA MeTod, UCMosb30oBasica GaKkTU4eckmn
B OOHOW KNMHUKe — OpeHbyprckoi ob6nacTHom
6onbHUue. donsa BCY3U ¢ “BupTyanbHoOW rmn-
cToNlormen” octaBasiaCb Ha MPOTAXEHUU OBYX
net ctabunbHom — 4%.

HakoHreu, B 2022 r. nosiBMACS HOBbIN Bapu-
aHT BHyTpUcocyaucToro ynstpassyka — HD IVUS,

MCMNONb3YLWNIA BbICOKYIO 4YacTtoTy (60 MIw)
M MO3BONSIOWMNIA 00OUTLCA BbICOKOrO pa3spe-
weHusa. NockonbKy AaHHasi onuusa nosBuaach
TOJNIbKO B KOHLUeEe roga, ee gond B 2022 r. Obia
HeBenuka, ogHako yxe B 2023 r. cutyaums
CYLLLECTBEHHO M3MeHuNachb. [pu BbINOJAHEHUN
OKT BapuaHTbl C NPUMEHEHNEM KO-perncrpa-
UMK ¢ aHrmorpaduein coctaBunm 6osee cyle-
CTBEHHYIO 4acCTb, YeM MNpu MCMNOJIb30BaAHUU
BCY3W, — 42% B cpegHeM 3a gga roga. lNpn
aHanmse BapuaHToB namepenns OPK cnenyet
OTMEeTUTb, 4TO B 2021 . NpUMEHeHMne Opyrunx
HErmnepeMmn4ecknx UuHOEKCOB, nommumo iFR,
Ob1710 BOBMOXHO TOJIbKO B OOHOW K/IMHUKE, MO-
3TOMY BCE OHU OblNM CyMMUpoBaHbl. B 2022 r.
pasnuyHble BUAbl HEMMMEPEMUYECKNX UHOEK-
COB Y4UTbIBA/INCb OTAENbHO. [1ons cOBCTBEHHO
®PK ymeHbLlumnnace ¢ 49% B 2021 . go 38%
B 2022, B cpeaHeM — 42%. [Jonn Hernnepemu-
YeCKUX MHOEKCOB cpenn Bcex YHKUMOHasb-
HbIX unccnepoBaHun coctaBunn: 34% — iFR,
18% — RFR, 4% — DFR; ewe no 1% cocTtaBunu
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1066 (40%)

2021

2012 (38%)

2022

@ 1%

AHrno-BCY3U-kop.
AHrno-BCY3U-iFR-kop.
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3078 (39%)

2021-2022

B okt [] oprk

B Bcyan

Puc. 1. CooTHOWeHMEe MeXay pasfvyHbiMU BUAAMMU
NccneaoBaHuin.

1%
1%

BCY3M B ok DPK
HD IVUS |:| AHrno-OKT-kop. iFR
IVUS-VH AHruo-IFR-kop.

AHrno-BCY3U-iFR-kop.
DFR
RFR

OEEECN

Puc. 2. BapuaHTtbl pa3nnyHbix MoganbHocTen B 2021-2022 . a — BCY3W, 6 — OKT, B — DPK.

cnydam Mcnonb3oBaHua aHrno-iFR un aHrmo-
BCY3U-iFR ko-permnctpaumu (puc. 2B).
OcHoBHas naTtoJsiorus, No NoBoay KOTOPOW
obcnenoBanmcb UK ONepupoBanChb NaumeH-
Tbl, NpegcTaBneHa Ha puc. 3. be3ycnoBHO,
B OONbLUMHCTBE Clly4aeB MnokasaHuMem K Mnpu-
MEHEHMIO BHYTPUCOCYOMNCTbIX METOAOB UCCIe-
OOBaHUSA sBNSiaCb XpPOHUYecKkask memumye-
ckas 6one3Hb cepaua (78% B cpegHem 3a aga
roga). Bmecte ¢ tem yxe B 2021 r. obpatano

Ha cebs1 BHMMaHWe O0CTaTOYHO 4YacToe npwu-
MEHEHNEe BHYTPUCOCYAUCTON BU3yannsauumn
n dusmonorum npu OKC - 17% oT BCex cnyya-
eB. B 2022 r. npumeHeHne metonos npu OKC
cTasno ewe dbonee yactblM — 25%, a B aOCOIOT-
HOM BbIpaXeHUM BbLIPOCAO MOYTU BTPOE,
B cpegHeMm 3a aBaroga coctaesmB 20%. 13 Bcex
nccnenoBaHuin 2% coctaBuia NnaTonorns apy-
rmx aptepuin. Xotss B aBCONIOTHOM BblpaXkeHnmn
rnokasaTte/sb He O4eHb Bennk — 128 nccneposa-
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51 (2%)

2021

2022

18 (14%)

143 (2%)

2021-2022

I okc

. NBC D Mpouee

Puc. 3. OcHoBHas natonorusi, no noBoay KOTOpow
BbIMNOJSIHANNCb NCCEOOBAHUS.

lMopaxeHne BucLuepanbHbIX apTepuit
ATepoCcKepo3 MarucTpanbHbIX apTepuii
ATepocknepos 6paxmoLedanbHbix apTepuii
Brnc

MopaxeHne marncTpanbHbIX BEH

Puc. 4. lNpuMeHeHne BHYTPUCOCYaNCTbIX METO40B
npu HeKopoHapHoi natonorum B 2021-2022 rr.
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HUIN, camMm paKT HECTAHOAPTHOIrO N TBOPYECKOro
MPUMEHEHNS METOA0B BHYTPMCOCYOMUCTOW BU-
3yanm3aunm npeactaBnseTcs BecbMa npmume-
YyaTesibHbIM.

JeTtannsauua tTakux nccnenosaHuin npuse-
neHa Ha puc. 4. Hanbonee 4yacto apyrue cocy-
Obl, NMOMWUMO KOPOHAapPHbLIX, WUCCegoBauCb
B OpeHOyprckon o06nacTHOW KIAWHMYECKOMN
6onbHMue M. B.N. BorHoBa — 65 mnccnepno-
BaHu, 50,8% oT obuiero konuyectea. B ato
yucno oo 40 nccnenoBaHUi NOYEYHbIX ap-
Tepun, 8 — MmarucTpasnbHbIX apTEPUIN HUXKHUX
KOHe4HocTel, 12 — BpaxmouedalnbHbix (MO3BO-
HOYHbIX U NOAOKIIOYNYHbIX) apTepui, 4 nccne-
OOBaHVA NMpu BPOXOEHHOW MaTosiornm (OTKPbI-
TOM apTepuanbHOM npoToke), B 1 cny4vae
nccnenoBascsl NopTokaBasbHbIM CTEHT. Bo Bee-
BOJIOXXCKOW KJIMHNYECKOWN MEXPaMNoHHOM 60rb-
HMLEe nNpou3BeneHo 23 nccnegoBaHus (8 — ap-
TEPUIN HUXKHMX KOHEYHOCTEN 1 aopTbl, 3 — Kpyn-
HbiX BeH, 10 — BGpaxuouedanbHbIX (COHHbIX U
NMO3BOHOYHbIX) apTeEPU, 2 — MOYEYHbIX apTe-
puin. 19 uccnenoBaHUn BbINOJIHEHO B Yens-
OuHcKol obnacTHon BonbHULE, Bkodaa 11 —
COHHbIX apTepun n 8 — MarucTpasbHbIX BEH.
MenbLue 10 uccnenoBaHuim NPV HEKOPOHAPHOM
naronormu BbinosiHeHo B LLAJIT, HMWL], Ttepa-
MM 1 NpoguUNakTNYeckon meanumHel, 'K nm.
A.K. EpamunwaHueBa (Mocksa), HILL kapgno-
aHrnonorum (Mockea), KB “P>X-meonumnHa”.
Bcero 6bino nponseeneHo 43 mnccnenoBaHus
NoYeyYHbIX apTepuii, No 18 — COHHbIX apTepui
N MarncTpasbHbiX BEH, 17 — NO3BOHO4YHbLIX ap-
Tepui, 16 — NoAB3O0LLHbIX apPTEPUIA.

M3 cocynoB ceppaua 4aile BCero nccnego-
BaslaCb MepenHdas Hucxogduias apTepwus
(48,9% o1 BCcex HabnwogeHuin). Hanee wvuoyt
npaeasi KOpoHapHasa apTtepua (18,7%), cTBon
neBoW KopoHapHoi aptepun (14,3%), ormbato-
waa aptepua (12,8%), npomexyToyHasi BETBb
(0,7%). KpynHble BETBM OCHOBHbLIX apTepuin —
mnaroHanbHas BETBb, BETBb TYNOro Kpas, 3a-
HAS HUcxogsuwas apTepus, 3agHebokoBas
BETBb — BblaesieHbl Tosbko B 2022 ., aB 2021 .
CYMTANNCb BMECTE C OCHOBHbIMU apTeEpPUsSIMN.
CyMmMapHO Ha nx goso npuiniock 5,2% mncene-
OoBaHun. MamMmmapHble 1 BEHO3HbIE LWYHTbI UC-
cnepoanuce B 0,3% HabnioaeHWn.

Mo uenun mnccnepoBaHuMin BCe npouenypsbl
OENNINCb Ha BbIMOJIHAEMbIE HA AMArHOCTUYEC-
KOM aTane (Bk/yasi NePBUYHYIO ANArHOCTUKY
N OMHAMWUYECKUA KOHTPOJSb) U NPOn3BOANMbIE
BO BPEMS PEHTrEHOXMPYPrM4EeCKOn onepauumn
(BKJIIOYAA UCXOLHbIE UCCNE0BAHUS, MPOMEXY-
TOYHbIA N OKOHYaTENIbHbLIA KOHTPOJIb) (pUC. 5).

B 2021 r. u3 Bcex nccnemoBaHuii npeobnananm
BbINOJIHEHHbIE B KayecTBe MepBUYHON aOuar-
HOCTWKW, 32 KOTOPbIMW HE CNeaoBano BbIMNoJ-
HeHue onepauun. Yauie Bcero ato ObIIN UC-
cnenoBaHna GYHKUMOHANbHONO pesepsa Kpo-
BOTOKa, MNoOkKasaBwWMe remMoanHaMNYECKYLo
HE3Ha4YMMOCTb nopaxeHus. B 2022 r. ctatu-
CTUKa HECKOSIbKO M3MeHunacb — Hambonee
4acTO UccneaoBaHUS BbINOHANMCH HA UCXOA-
HOM aTare onepauyun, OHM Xe cTanm npeobna-
0aTb U No utoram AByX NeT. Ha BTopoe MecTo
B 2022 r. BbILLAN NCCNea0BaHUS, NPON3BEOEH-
Hble B KayeCTBe OKOH4YaTeSIbHOr0 KOHTPONS
BO Bpems onepauuu. Mo ntoram aByx net ato
nokasaHme 3aHKMMaeT TPeTbe MeCTO, YyCTynas
YNOMSIHYTbIM BbilLie MEPBUYHBbIM AUArHOCTU-
yeckmMm mccnegoBaHuamM. Janee no yacrtoTe
cnegoBanuv npouenypsbl, BbINOJIHEHHbIE HA NPO-
MEXYyTOYHOM 3Tane onepauun, Korga Bchen-
cTBUE 3aPUKCUPOBAHHbIX CyOONTUMASbHBIX N
HEONTUMAaJIbHbIX Pe3ybTaToB TPEOOBANOCH 0-
MOMHUTENbHOE BO3AencTBue. uHamMmmnyeckni
KOHTPOJNIb paHee 3adUKCMPOBAHHbLIX MNopaxe-
HUI, B TOM YMCie NpOrpaMMmnpoOBaHHbIE UCCe-
0OBaHNSA NPU KITIMHUYECKMX U HaYYHbIX UCCNeao-
BaHWSIX, 3aMbIKaIOT JaHHbI NepeyeHb.

Ona 6onee rnybokoro aHannsa MCMosb30-
BaHMS BHYTPMCOCYAUCTbIX METOOOB AuarHo-
CTUKM B KOPOHapHbIX apTepusx B 2021 r. Obinn
BblOeneHbl Hanbonee YacTble NokazaHusa K nX
npumMmeHeHuto. B 2022 r. cnncok Obla pacLunpeH
n dakTnyecku npuobpen ucHepnbiBaOLNNA
xapaktep. Bo3amMoxeH BbIOOpP HECKOSbKMX MO-
Kas3aHun y 0OHOro naumenTa. [na cnydaes, He
YMNOMSIHYTbLIX B BblOOpKE, Obll NpeanycMoTpeH
NyHKT “cTeHo3bl Tuna A-C”. Hanbonee yacto
MCMNOJIb3YyEMbIM U3 N36pPaHHbIX MOKa3aHWM cTan
MYHKT “NPOMEXYTOYHbIE NNW aHrMorpaduyeckn
HeonpeaeneHHble nopaxeHus” — 25% oT1 Bcex
nccnenoBaHuin. B 21% ynomMsaHyThbl “ONIMHHbIE
(>25 mMm) nopaxenus”. danee cnegoBanu:
“HTpaonepaunNOHHbIi KOHTPOJIb pe3yfibTa-
TOB” — 12%, “ycTbeBble nopaxeHusa” — 9%,
“cTBON NeBoW KopoHapHon apTtepun” — 8%,
“nogbop onTUManbHbIX Pa3MepoB NHCTPYMEH-
TOB” — 7%, “6udypKauMOHHbIE NMopaxeHus” —
6%, “MH-cTeHT pecTeHo3” — 4%. MeHee 4%
Habpann “cteHo3bl Tuna A-C”, “nomo3peHue
Ha HecTabunbHbIE MOopaxeHus”, “pekaHanu3aa-
LMST XPOHUYECKMX OKKJIIO3MIA”, “nporpaMmmmpo-
BaHHOE KOHTPOJIbHOE UccnegosaHme”, “aopTo-
KOPOHAPHbIN LIYHT”, “aHEBPU3Mbl KOPOHAPHbIX
apTepuin”’, “mMnnaHTaums UM KOHTPONb Ouo-
nerpagmpyemsix ckadpdpongoB”, “cpenctBo
aHanmaa B Hay4HbIX UccnegoBaHnsax”.

Ne 74, 2023



DIAGNOSIS AND TREATMENT

260

[MepBuYHasa gnarHocTmka

JnHammnyecknin KOHTPONb

2523| McxogHoe nHTpaonepaLmoHHoe

MpOMeXyTOUHbI KOHTPOJb

COEO0E

2194| OkoH4YaTenbHbI KOHTPOJb

Puc. 5. Llenn nccnepoBanus.

[ na

2021-2022

PelueHne Bonpoca 06 onepauun
OTkas oT onepaunmn
JononHntenbHoe BO3OencTane

McxoaHbli BbIOOP MHCTPYMEHTA

HasHayeHo nporpaMmmpoBaHHoe
KOHTPOJIbHOE 1CcneaoBaHmne
PelueHne Bonpoca 06 onepaummn
crnenyioLM 3Tanom

O EEC0OE

1%

HepnopacnpaBneHue cteHta 444 (78,7%)
Anccekums MHTUMBbI 66 (11,7%)
Manannoauuusa 157 (27,8%)
Tpom603 12 (2,1%)

Puc. 6. BivsiHue Ha TakTUKy IeYEHNS.

Mo ntoram gsyx net B 70% cnyyaes npmme-
HEHWE MEeTOA0B BHYTPUCOCYOMCTON BU3yasu-
3aumm N GU3NONOrMn BAUSAO Ha TaKTUKY
nnn ctparternto nevenus (puc. 6). B 36% Ha-
onogeHuin (dawe npu aHanmde PPK) cnen-
CTBMEM KX UCMOJIb30BaHMA Obll O0TKa3 OT one-
pauum Npm NoaTBEPXAEHUN HE3HAYMMOCTM NO-
paxeHus. B 31% cnyyaeB Ha OCHOBe
BHYTPMUCOCYANCTbIX UCCNeaoBaHunii BeiOnpancs
ONTUMasbHbIN padMep MHCTPYMeEHTOB. Y 19%
nauyveHToB MeTOoabl BHYTPUCOCYOUCTON auar-
HOCTUKW MMENN peluatollee 3Ha4YeHne ans Bbi-
6opa onepaTtnMBHOro MeToAa JliedeHus, npu
aToM eule y 3% Obl1I0 peLleHo BbINOSHUTb 9H-
[OBaCKynsipHyIO onepaumio crnenylouwmm aTa-

nom. B 1% cnyyaeB Ha3Ha4yeHO NporpaMmmMmpo-
BaHHOE KOHTPOJIbHOE nccnegoBaHmne. HakoHel,
y 10% 60nbHbIX N0 pe3ynbrataM NPOMEXYTO4-
HOro KOHTPONA BO BpeMsi ornepaumm notpebo-
BasiOCb OOMOJIHUTENIbHOE BO3OENCTBME M3-3a
HepopacnpaeneHusa ctenTa (78,7% ot ponon-
HUTENbHbLIX BO34ENCTBUI), Mananno3numm
(27,8%), nuccekumm uHTUMbI (11,7%), TpoM-
603a (2,1%).

M3 uncna onepupoBaHHbix 3a 2021-2022 rr.
60nbHbIX pe3ynbTaT 3aperucTpmMpoBaH KakK omn-
TuManbHbi y 81% nauneHToB. B 16% pe3yib-
TaT 0603HaYeH Kak cybonTumarnbHbii, B 3% —
Kak HeonTuManbHbIV. B nopaesnaouwem 601b-
LLUMHCTBE 3TN pe3ynbTaTbl OblN BbISB/IEHbI NPU

Poccuricknii pernctp no ncrnosib30BaHUIO BHYTPUCOCYANCTbIX METOA0B

BU3yanusaumm u GuU3nosIorumn: ABYX1€THNE Pe3ysibTaTbl
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NMPOMEXYTOUHbIX MHTPaonepauuoHHbIX nccne-
[OBaHMSX U UCMPaBJIEHbI NOCe A0MNONHUTENb-
HOro BO34ENCTBUA.

3a gBa roga B 20 kMHMKaxX 3aperncTpupo-
BaHO BCEro 6 OCNOXHEHWUN, CBA3aHHbIX HEMo-
CpeacTBEHHO C MCNOJIb3OBAHNEM BHYTPUCOCY-
ONCTOM AmarHocTuku. Bo Bcex cnyyasx 3To
Oblna BblpaXxeHHas rmnoTeH3und, noTpebosas-
was MeaukamMeHTO3HOW Koppekumn. Tpu m3
3TUX CNy4aeB CBA3aHbI C BbiNonHeHnem BCY3U,
2 — OKT, 1 — ®PK. He 6b110 HX 0gHOrO criyvas
ONCCEKUMI nnm TpoMO030B, CBA3AHHLIX C UC-
NoJSIb30BAHNEM BHYTPUCOCYANUCTbIX KATETEPOB.
B0o3MOXHO, 3TO 0ObBACHAETCA O0CTAaTO4YHO
60NnbLWNM ONbLITOM UCCNeaoBaHUn KU onepa-
UMM Yy KIAWHUK, y4dacTeywowmx B PeBU3.
OcnoxHeHusa npu OKT B uTOore cocraBuiu
0,18%, npn BCY3U - 0,08%, npn ®PK - 0,
03%, a obLMin NPOLUEHT OC/IOXHEHUIN cOoCTa-
Bun Bcero 0,08%.

Kak n B 2021 r., B 2022 . B KIMHKKAX, y4a-
cTBoBaBLWMX B PeBN3, ncnonb3oBanack anna-
paTtypa 4YeTblpex OCHOBHbIX MPOM3BOAUTENEN.
OpnHako MX COOTHOLLEHWME CYLLECTBEHHO OTNU-
yanocb B kaxkgom roay. B 2021 r. Ha oo Kom-
nnekcoB s5, s5i n Core dupmebl Philips/Volcano
npuwnocb 54,5% OT BCEX BbIMOSIHEHHbIX WUC-
cnepgoBaHun. Janee wnum llumien n llumien
Optis (Abbott/StUJM) - 33,9% npouenyp,
Lunawave (Terumo) — 8,8% un Bcero 2,7% co-
CTaBUIN NCCNEAOBAHNS, BbINMOJIHEHHbIE HA KOM-
nnekcax iLab n Polaris pupmbl Boston Scientific.
B 2022 r. Ha annapatypy ¢upmbl Philips/Volcano
npuwnock 41,4% OT BCeX CcneaoBaHuii, oons
Boston Scientific pesko yeBenuuunacb — 0o
33,4%, a aByx Opyrnx GpupmM CHmM3unacb — OO0
22,4% y Abbott n 2,7% y Terumo. B abcontoT-
HOM BbIpaXX€HUU YNCNO UCCNeNOoBaHNM Ha KOM-
nnekcax ¢oupm Philips n Abbott BCce-Taku BblI-
pOCo, Ha annapaTtax Terumo — yMEHbLUWUAOCh
BOBOE, a C WCMNOSIb30BaHMEM annapaTypsbl
Boston Scientific — Bbipocno B 25 pas!

Ina BHyTpucoOCyaucTon BuU3yanmsaumu
yaule BCero 3a 2 roga ucnosb3oBaancb AaTyu-
kn Eagle Eye Platinum ST (Philips/Volcano) -
B 2311 npouenypax, OptiCross (Boston
Scientific) — B 1313, Dragonfly Optis Kit
(Abbott) — B 689, FastView (Terumo) — B 373.
MeHee yem no 100 pa3 ncnonb30BanoCh eLle
8 BnpooB gatymkoB. Ansa nccneposaHus PPK
N HErnnepemMmnyecknx MHOeKCOoB Yalle NCnoJsib-
30BaJCb MPOBOAHUKM C paTtymkamm Pres-
sureWire (Abbott) — 1321 pas, Verrata — 619
n Verrata Plus — 523 (Philips), Comet — 552
(Boston Scientific). MeHee 4em no 100 pas
NPUMEHSNOCH eLle 5 BUAOB AATHMKOB.

OGcyxneHue

B 2022 r. B paboTte Poccwuiickoro permcrpa
MO WCMOJIb30BAHUIO BHYTPUCOCYANUCTLIX METO-
0OB BM3yanmsaumm u Gusmnonornm noareepamn-
JNCb TeHAeHUMKn, nposBMBLUME Ccebs elle
B MepBbiii rog GYHKUMOHMPOBAHUS pecypca:
onpenensiowas posb OTAENEHUN, NCMOMb3YIO-
LWMX MeTOObl BHYTPUCOCYONCTON OMArHOCTUKN
Ha PYTUHHOW WUAW MOCTOSIHHOW OCHOBE, MpPOr-
PECCMBHOE YBESIMYEHNE BbINOSIHAEMbIX UCCEe-
OOBaHNIM MpPakTUYECKN BO BCEX YYHaCTBYHOLLMX
B PErMCTPE K/IMHMKAX, BbINOJIHEHNE B CPEOHEM
Oonee OBYX UCCNeOoOBaHUK Ha OOHOrO nauyu-
€HTa, CYLLEeCTBEHHOE B/IMSIHME MEeTOO0B BHY-
TPUCOCYANCTOW BM3yanmsaumm Ha cTpaTeruto
N TaKTUKY JledyeHns naumeHToB. KonmyecTtBo
yyacTBywowmx B Peructpe knmHmuk B 2022 r.
Bbipocno B 1,5 paza — ¢ 13 go 20, npn aTom
KONMYEeCTBO 0OOCen0BaHHbIX MALVEHTOB yBeE-
nnyunockb B 1,9 pasa, a BbINOAHEHHbIX UCCe-
noBaHun — B 2 pasa. Obuwan 6a3a gaHHbIX
PerucTtpa Ha koHey, 2022 1. cocTaBuna BHyLUN-
TenbHble 7967 BHYTPUCOCYAUCTLIX WCCle-
nooBaHuii. [pyn 9TOM akTUBHOCTb UccnegoBaTe-
newn npoaosmkaeT ysenmdueaTtbcs. Hanpumep,
kK anpento 2023 r. 6610 3anosiHeHO B 4 pasa
6onblue GopPM NO CPaBHEHUIO C TEM Xe Nepuno-
oom 2022 r.

CnepnyeT oTMETUTL, YTO NpoBeAeHHas pabo-
Ta No onTuMM3aumm gu3amHa u cmcTtemaTmsa-
LM OMPOCHMKA MO3BOMMAA YMEHbLUNTb KON-
4YeCTBO MYHKTOB, [OOMyCKalOWMX PasinyHyo
VHTEpnpeTauuio cneymanucTtaMmu, BHOCALMMN
haHHble. OgHako npobnema ownboK 1 HETOY-
HOCTEN Npmn 3anonHeHnmn popm OCTaeTcs He A0
KOHUa pelleHHon. Mopepauns 100% BHeCeH-
HbIX JAHHbIX NMO3BOJIIET CBECTU UTOrOBbIE HE-
TOYHOCTU K MUHMMYMY. KonnyecTBo 3anuncen,
noTpeboBaBLUMX KOPPEKUUM Uan mucnpasne-
HUS, ymeHbLlunnocb B 2022 r. B 1,5 pa3sa B OT-
HocUTeNbHbIX Uudpax — ¢ 18,9 no 12,6%, oa-
HaKo B aOCOJIIOTHbIX 3HAYEHUSIX Aaxe YBeIn4m-
nocb, coctaBmB 673. Ownbkn gonyckarTca
B OCHOBHOM CreumanmctaMm BHOBb BKJIOYMB-
LUMXCS KITIMHUK MW B TeX chny4dasax, korga gaH-
Hble BBOASTCHA HEPUTMWNYHO, C BOMbLUMM nepe-
pPbIBOM MeXxay COOCTBEHHO BMeLLATESIbCTBOM
N BHeceHMemM peaynbratoB. OgHako uMmeeTt
3Ha4YeHne 1 yenoBevyecknm pakTop, koraa 3a-
MOSHAKLWMA HOPMbl Bpay HEBHUMATEJSIbHO
3HaKOMUTCSA ¢ NoapobHO OeTanu3mpoBaHHOM
VHCTPYKUVEN NO BBOAY AAHHbIX.

MpencraBngeTcs BeCbMa UMHTEPECHBLIM TOT
dakT, 4TO, XOTa NpeacTaBUTeNbLCTBO MOCKBDI
B Pernctpe yBenmnumnock 0o 50% ot Bcex y4acT-
HMKOB, B YMC/O MEPBbLIX YETbIPEX NMNOAEPOB MO
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KOJINYECTBY BbIMNOSIHEHHbIX UCCNEea0BaHUNA BXO-
OUT TONbKO oaHa MoOcKoBckas knnHuka (UKB
“PXXO-meouumHa”), npy 3TOM OHa cokpaTtuna
KOJIMYECTBO 3apPEernmcTpmpoBaHHbIX NCCNeno-
BaHW. [lpyrmve nuaepbl KOMYECTBO UcCcneno-
BaHun ysennuunn: FbY3 J1O “BceBonoxckas
KMB” B 2,7 pasa, NTAY3 “OpeHbyprckas
OKB um. B.WN. BoinHoBa” — Ha 25%, a 'bY3
“Camapcknin OKKZ wm. B.I. TMongkosa”
B 5 pas! Uenbin pag KAMHUK CYLECTBEHHO
YBENUYUIT KOJIMYECTBO 3arnoJsIHEHHbLIX HOpPM
B 2022 r. no cpaBHenmio c¢ 2021 r:
ML, “MEOACCUCT” (Kypck), rBy3
“YenadbuHckaa OKB”, dPreHY HUMKN KMNCC3
(KemepoBo). 3acnyxmBaeT Takke BHUMaHUS,
yto Prey “HMUL, kapguonorum MwuH3gpasa
Poccun” npepnctaBneH B peructpe cpasy
OByMSs oTaeneHnamu. CnegyeT OTMETUTb He-
CKOJIbKO OTAESIEHUNN, aKTUBHO BKJIOYMUBLUMXCS
B permctp B 2022 . 1 NnoATBEPAUBLUNX ONHA-
MUKY UCMONIb30BAHUA BHYTPUCOCYAUCTbIX Me-
ToooB B nepBoi nonosuHe 2023 r.: ®OIrbYy
“HMWL, xapanonornn MwuH3sgpaBa Poccun”
(1-e otnenenune), Orey “UKB ¢ nonMknNuMHM-
kKoin” YnpasneHus penamu lNpe3npeHta PO,
“HIMNLU, nHTEepPBEHUMOHHOW KapanoaHrmonormm”,
drey “HMUL, Tepanmmn n npodeccmoHanbHOM
MeauuvHel M3 P®”, KI'BY3 “Antainckuin KKA”,
MO “Hosas 6onbHUUA” (EkaTepnHOypr).

OTmeyeHHOEe Bbille nepepacrnpeneneHme
KOJIMYECTBA BbIMOJIHEHHbIX KWCCea0BaHUMN
Cc ymeHblieHnem gonn OKT, BeposaTHO, B 3Ha-
YUTENbHOW CTEMEHU CBSA3AHO C UCKIIOYEHNEM
[JaHHOro MeToda M3 MepeyHs ornadrBaeMbIX
B paMkax BbICOKOTEXHONIOTMYHOW MeaAuLMH-
ckomn nomowm. OgHako, Ha Hall B3rngand, 60sb-
LIOe 3HayYeHne MMEeKT U NoOxomd, W CTeneHb
3aMHTEPECOBAHHOCTM NPOM3BOANTENEN 1N OANC-
TPMOLIOTOPOB COOTBETCTRBYIOLLIEM annapaTtypsbl
1N pacxogHbIX Matepuanos. NpumMepom MOXeT
CNYXUTb aKTMBHas AEATENbHOCTb Ha pPblHKE
npencrtasutenen ¢oupmbl Boston Scientific,
HE TOJIbKO aKTUBHO MPOABMIaloLLMX CBOIO MPO-
OYKUMIO, HO 1 YAENSIOWUX 3HAYUTENTIbHOE BHU-
MaHMe aHanmM3dy M nponaraHgge KJIMHUYECKUX
M Hay4YHbIX AAHHbIX.

Ha npowepgwem B mae 2023 r. B Camape
B pamkax koHdepeHuun TPIK-2023 narom
Kypce “BHyTpucocyaomcTble MeToabl BU3yanu-
3auumn” OblI0 OTMEYEHO OONbLIOE 3HaYeHune
BbIMOJIHEHUSA MPU  PEHTIeHOXUPYPru4ecknx
onepauusx KOHTPOJIbHbIX BHYTPUCOCYAMUCTbIX
nccnegoBaHui, CBA3AHHbLIX Kak C BU3yanu3a-
UMen, Tak N C OLEHKON (PYHKLMOHANIBLHOIO pe-
3epBa KpoBoToka. B aTOM cMmbicne cnepnyet
npu3HaTb 6€3yCNOBHO MNOSIOXNTENIbHBIM TPEH,

Mo YBENMNYEHUIO KOHTPOJIbHbLIX WMHTpaonepa-
LIMOHHBIX MUCCNEeaoBaHUN, KOTOPbIe BbILLAW Ha
BTOPOE MEeCTO, onepeanB 4YUCTO ANArHOCTU-
yeckme npouenypsbl. Npn 3TOM KONMYECTBO
MPOMEXYTOYHbIX KOHTPOJIbHbIX UCCNeaoBaHUN
BbIPOCJ/IO HE CTOJIb 3HAYUTESIbHO. DTO B TOM
yucne ceBuaeTeNbCTBYET O noadac popmalsib-
HOM XapakTepe KOHTPOJIbHbIX UCCNeO0BaHUMN,
6e3 BHMMATESIbHON N OOBLEKTUBHOWM OLEHKN
ONTUMaNbHOCTU TMOJIYYEHHbIX pPEe3ybTaToB.
OueBnaHO, 0OgHOW 13 3a4a4 Ha byayllee aBna-
eTcsl BbipaboTka CTaHOAAPTU30BaHHbIX KPUTEPU-
€B OMNTMMasIbHOCTU CTEHTUPOBAHUS, KOTOPbIE
OOJKHblI OblTb YAOOHbLI O MCNOJIb30OBAHUSA
M NOCNenyrLEero aHanmaa.

XapakTepHbIM TPeHOOM aBnaeTcsa 6onbluas
[0S nccnegoBaHuii, BbiNoNHEHHbIX npu OKC.
Mo ntoram gByx NeT Ux goNs cocTaBuia NATYIO
yacTb OT 00Llero konuyecTea. Bonpockl noka-
3aHUI K TaKUM UCCNeaoBaHKsIM, a TakxXe MnpaBo-
MOYHOCTM UCMONb30BAHUSA TEX Xe KpUTepues
OLIEHKM, 4TO MpPU MAAHOBbIX BMeELLIATeNbCTBax,
TpebyloT AONONMHUTENbHbIX MCCNEea0BaHUNA.

3acnyxuBaeT BHUMaHUSA 1 COXPaHsioLLeecs
CTPEMJIEHME MPUMEHNUTb METOAbl BHYTPUCOCY-
ONCTON BM3yannsaumn He TOJIbKO B KOpPOHap-
HbIX cOcyaax, HO U Npu NccnegoBaHun Opyrmx
OTOENI0B apTepuasibHOM U BEHO3HOW CUCTEMBbI.
Takne npouenypbl BbinoaHAAnCb B 35% yya-
CTBYIOLLMX B PerucTpe oTaeneHun, npm 3Tom
Mo4YTU BCErga OHU HanpsiMyto onpeaensanv Tak-
TUKY NedveHnsa oocnenoBaHHbIX OOJbHbIX.

CoxpaHsaeTtca 6onbwaa BapunabenbHOCTb
Mo COOTHOLLEHUIO pa3HbiX BUOOB MUCCNenoBa-
HUI, BbINOJIHAEMbIX B Pa3/IMYHbIX KIMHUKAX.
MonpobHee HEKOTOPbIE 0COOEHHOCTU UCTOJb-
30BaHNS BHYTPUCOCYOANCTbIX METOO0B M “cne-
unannusaumn” pasfiuyHbiX OTAEeNeHuin oyayT
paccMoOTpPeHbl B OTAEbHbIX NyONMKaLUAX.

3aKJilo4eHue

Btopoi ron ¢yHkumMoHupoBaHus Poccuii-
CKOro permcrtpa no WCMosib30BaHMIO BHYTPU-
COCYOMCTbIX METO0B BU3yanuaaumm n puamno-
normn noarsepani aktyaJibHOCTb N CBOeEBpEe-
MEeHHOCTb ero co3gaHumgd. PacumpeHme ymcna
Y4aCTHUKOB, a Takxe 3Ha4nTesibHOe yBeJinye-
HVEe 3aperncTpupoBaHHbLIX CJly4aeB YBeu-
ymBaeT OOCTOBEPHOCTb MMoJjiydaeMbliX OaHHbIX
n penpe3eHTatMBHOCTb AJ1d aHaJsiM3a B MacC-
wTabax CTpaHbl.

CoBepluUeHCTBOBaHME Ou3aliHa, yToYHeHne
n geTanma3aumsa onpocHuka 6asbl Pervctpa
no3sonstoT 6onee To4HO obpabaTbiBaTh AaH-
Hble NPU COXPaHeHNN MUHUMAJIbHOrO BPEMEHU

Poccuricknii pernctp no ncrnosib30BaHUIO BHYTPUCOCYANCTbIX METOA0B
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PeFI/ICTp CTaHOBUTCA MOLUHbIM MHCTPYMEH-
TOM aHalmM3a npuMeHeHna MeTonoB BHYTPU-
cocyancToin anarHocTtuku B Poccuinckon depe-
paunn. I'IonyqaeMble AJaHHble MMEIOT HE TOJIbKO

Abstract

Comparative and cumulative two-year re-
sults of the Russian Register on the use of intra-
vascular imaging and physiology techniques
are presented. Twenty hospital departments
from 11 Russian cities participated in the
Register; data of 7967 studies were entered.
The proportion of IVUS was 47%, OCT — 14%,
and FFR - 39%. Examinations related to ACS
comprise 20% of all performed studies. The
majority of procedures were performed at the
initial phase of surgery. Intravascular diagnostic
technigues had an effect on the treatment
strategy in 70% of cases. The most common
indications for examinations were “intermedi-
ate or angiographically unclear lesions” and
“long (>25 mm) lesions”. In 10% of patients,
additional intraoperative intervention was re-
quired based on the results of intermediate
monitoring.

List of abbreviations

ACS - acute coronary syndrome

IVUS - intravascular ultrasound

OCT - optical coherence tomography

FFR — fractional flow reserve

HD IVUS - high definition intravascular ultra-
sound

iFR, DFR, RFR - variants of non-hyperemic
indices used for the in the measurement of
fractional blood flow reserve. They are: iFR, in-
stantaneous wave-free ratio; DFR, diastolic hy-
peremia-free ratio; RFR, resting full-cycle ratio.

Introduction

Intravascular diagnostic techniques con-
stantly draw closer attention of both research-
ers and practitioners. Today, the fact that their
use is associated with improvement of the en-
dovascular care quality no longer requires any
proofs. A fair number of publications of the first
decade of the 21st century, including Russian
ones (1-4), dealt with global issues related to
the diagnostic techniques and their clinical
evaluation. It is notable that the number of reg-
isters and meta-analyses combining ever larger
amounts of data is increasing in recent years.
Publications of 2023 are indicative in this re-
gard.

Hay4yHOe 3Ha4YeHue, HO U NPeaoCcTaBnAoT K-
pOKMe BO3MOXHOCTM /11 BCECTOPOHHEN OLeH-
KM COCTOSHUSA OTpaciu MNpOon3BOAUTENAMM,
a Takxe PyKOBOAUTENAMMU 300aBOOXPaAHEHUS.

K.H. Choi et al. (2023) analyzed the results
of treatment of 6005 patients from the Samsung
Medical Center Register (5). It was found that
the long-term results were significantly better
with the use of IVUS and in more experienced
operators. At that, more experienced operators
used IVUS more often, but in less experienced
operators the benefit of intravascular ultra-
sound was more evident.

R. Fazel et al. (2023) analyzed the results of
treatment from 1189470 Medicare patients be-
tween 2013 and 2019. Intravascular imaging
was used in 10.5% of all patients, making an
impressive number of 125227 patients. One
year after the intervention, a highly significant
(p < 0.001) reduction of mortality, myocardial
infarction, repeat revascularizations, and major
adverse cardiovascular events (MACE) was
noted in the intravascular imaging group (6).

I. Shafi et al. (2023) retrospectively analyzed
patients in a U.S. database that included pa-
tients with acute coronary syndrome between
2016 and 2019. A total of 40095 patients un-
derwent IVUS-guided surgery. The use of IVUS
was associated with a significant reduction of
in-hospital mortality (7).

Many experts reasonably predict an upgrade
of the class of recommendation for intravascu-
lar imaging in international guidelines in the
near future.

In view of this, the emergence of the Russian
Register on the use of intravascular imaging
and physiology techniques (ReVIZ) (8) became
not only relevant, but also a well-timed event.
It is significant, that the Register involved the
most experienced and active users applying
intravascular imaging techniques either on
a routine or permanent basis. In fact, the clinics
participating in the Register meet both criteria
for improving surgical outcomes mentioned
above. The progress of data collection shows
the growing interest of specialists who use
these methods not formally, but thoughtfully
and to the best of their abilities. Analysis of the
two-year results of the Register confirms that
there is a possibility to obtain reliable and rep-
resentative data as well as to assess the dy-
namics and trends in the development of these
diagnostic techniques in Russia.
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Study objective

The study objective was to analyze the two-
year results of the Russian Register on the use
of intravascular imaging and physiology tech-
niques.

Materials and methods

The Russian Register on the use of intravas-
cular imaging and physiology techniques was
started in January 2021. During the first year,
2632 examination forms in 1356 patients were
filled in. In 2022, the number of completed
forms increased significantly making up to 5335
examinations in 2576 patients.

The generation of the Register database, the
procedure for including clinics and researchers
as well as details of data entry have been de-
scribed previously (8). Web: imv-data.ru.
Mobile website is also available.

The Register database continues to be im-
proved in both design and content. In 2021, the
Register questionnaire included 13 sections
and 160 parameters that covered various sce-
narios of the use of imaging and physiology
techniques. In 2022, the questionnaire includ-
ed 14 sections and 184 parameters. At that,
such tasks were implemented as more con-
venient data entry, clarification of some word-
ings, accounting for new variants of the exami-
nation and new types of transducers. In particu-
lar, the followingimprovementswere introduced:
a counter of entered forms and patients by
years, a possibility of simultaneous selection
of several vessels examination, options for new
vessels, and an expanded list of selected indi-
cations for coronary artery examination. The
wordings in the section describing the impact
of examinations on treatment strategy were
clarified. The list of examination types has been
expanded with the following: HD IVUS was
added, variants of non-hyperemic FFR (iFR,
DFR, RFR, DPR) were separated, QFR and
other variants of AngioFFR were added. New
types of commercially available transducers
were added. The printable form was modified to
be more user-friendly, reflecting only complet-
ed fields and making the information fit on one
page. And finally, if the patient has had other
examinations, the researcher can select the
“Copy” option after completing the form. This
allows the researcher to correct only the differ-
ences, rather than re-entering the patient data.
As a result, despite the detailing, the average
time to complete a form has even decreased
and is less than a minute.

Results

In 2021, 13 clinics from 9 Russian cities par-
ticipated in the Register. In 2022, 3 institutions
stopped providing data; at the same time 10
new departments joined the study, so the total
number of participants reached 20 depart-
ments from 11 cities (see Table).

The representativeness of the data provided
by the Register participants in relation to the
overall situation in the country is confirmed by
the following characteristic figure. In 2021, the
departments participating in the Register ac-
counted for only 3.3% of all hospital depart-
ments in the country, while they performed
46.9% of all examinations (the percentage pro-
vided by the annual statistical data from the
Russian Scientific Society for X-ray Endovas-
cular Diagnostics and Treatment (9)). The lead-
ing role of clinics using intravascular diagnostic
techniques on a routine basis is also confirmed
by the fact that for two years the share of the
first seven clinics in the total number of exami-
nations made up 83.6% whereas the share of
the first four clinics was 71.7%.

In 2022, a tendency to a fairly large number
of examinations per patient — 2.05 at average
(1.96 in 2021) had been maintained. This fact,
among others, may be suggestive of a favora-
ble trend — an increase in the number of control
examinations during surgical interventions.
In 2-year period, more than one examination
per patient was performed in 82% of patients.
In 84% of cases, there were examinations of
one type, in 5% — other modalities, and in the
rest 11% — both the same and other modalities
were used.

Ratio analysis between the different types
of examinations (see Fig. 1) shows an increase
in the proportion of IVUS in 2022, almost en-
tirely due to a decrease in OCT proportion,
with a virtually unchanged FFR percentage.
At the same time, despite a significant overall
increase in the number of examinations, the
absolute number of OCT procedures has also
decreased.

Itis interesting to analyze the use of different
variants of existing intravascular methods (see
Fig. 2). The use of IVUS, both in absolute and
relative terms, was associated with a classic
examination, without any additional options.
Furthermore, if in 2021 the proportion of stand-
ard IVUS was 73%, then in 2022 it was already
87%, which makes total of 83% (see Fig. 2a).
Accordingly, the proportion of angio-IVUS and
angio-IVUS-iFR co-registration decreased
from 23% to 8%, averaging 12% over 2 years.
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Table 1. Clinics and number of examinations

Number of examinations

No. Institution
2022 2021-2022
1. State Budgetary Healthcare Institution of the Leningrad Region 584 1601 2185
“Vsevolozhsk Clinical Interdistrict Hospital”
2. State Autonomous Healthcare Institution “Orenburg Regional 741 927 1668
Clinical Hospital named after V.I. Voynov”
3. Private Healthcare Institution Central Clinical Hospital 596 347 943
“RZhD-Medicine”
4, State Budgetary Healthcare Institution “Samara Regional 151 763 914
Clinical Cardiology Dispensary named after V.P. Polyakov”
5. Federal State Budgetary Institution “National Medical Research - 421 421
Center of Cardiology of the Ministry of Health of the Russian
Federation”, department No. 1
6. Endosurgery and Lithotripsy Center 224 103 327
7. Medical Center “Medassist”, Kursk, Russia 13 188 201
8. Federal State Budgetary Institution of the Department of - 168 168
Presidential Affairs Central Clinical Hospital with Outpatient
Department
9. Scientific and Practical Center of Interventional Cardioangiology - 152 152
10. Federal State Budgetary Institution “National Medical Research 104 47 151
Center of Cardiology of the Ministry of Health of the Russian
Federation”
11. State Budgetary Healthcare Institution “Chelyabinsk Regional 60 86 146
Clinical Hospital”
12. | Federal State Budgetary Institution National Medical Research - 130 130
Center for Therapy and Preventive Medicine of the Ministry of
Health of the Russian Federation
13. Federal State Budgetary Scientific Institution, Research 3 109 112
Institute of Complex Problems of Cardiovascular Diseases
14. Central Clinical Hospital of the Russian Academy of Sciences 107 - 107
15. Regional State Budgetary Healthcare Institution “Altai Regional - 100 100
Cardiology Dispensary”
16. Medical Association “New Hospital”, Ekaterinburg - 47 47
17. State Budgetary Healthcare Institution Pokrovskaya City 17 29 46
Hospital, Saint Petersburg
18. Budgetary Institution of Khanty-Mansiysk Autonomous District — - 46 46
Yugra, District Cardiology Dispensary “Center for Diagnostics
and Cardiovascular Surgery”, Surgut
19. State Budgetary Healthcare Institution of the Moscow Region, - 31 31
Moscow Regional Research Clinical Institute named after
M.F. Vladimirsky
20. Federal State Budgetary Educational Institution of Higher 28 - 28
Education of the Ministry of Health of the Russian Federation,
Northwestern State Medical University named after
I.I. Mechnikov
21. | State Budgetary Healthcare Institution of the Moscow - 21 21
Department of Health, City Clinical Hospital named after
A.K. Yeramishantsev
22. State Budgetary Healthcare Institution, City Multidisciplinary - 19 19
Hospital No. 2 Saint Petersburg
23. State Autonomous Healthcare Institution of the Sverdlovsk 4 - 4
Region, Sverdlovsk Regional Clinical Hospital No. 1
TOTAL 2632 5335 7967
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Fig. 2. Variants of different modalities in 2021-2022. a - IVUS, b — OCT, ¢ - FFR.

At that, the absolute number of examinations
with co-registration remained the same. This is
due to the fact that this method was actively
used only in Orenburg Regional Hospital. The
share of IVUS with “virtual histology” remained
constant for two years, 4%.

Finally, in 2022, a new intravascular ultra-
sound option was introduced, HD IVUS, which
uses high frequency (60 MHz) and supports
high resolution. Since this option only appeared

at the end of the year, its share in 2022 is small,
but already in 2023 the situation changes signi-
ficantly. For the OCT, options with co-registra-
tion and angiography made a more significant
proportion than those for IVUS, 42% at average
over two years. When analyzing the options for
measuring fractional flow reserve (FFR),
it should be noted that in 2021 the use of non-
hyperemic indices other than iFR was only pos-
sible in one clinic, so they were all summed up.
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In 2022, the different types of non-hyperemic
indices were analyzed separately. The share
of FFR decreased from 49% in 2021 to 38%
in 2022, with an average of 42%. The shares
of non-hyperemic indices among all functional
examinations were as follows: 34% — iFR, 18% —
RFR, 4% - DFR; 1% - angio-iFR and 1% -
angio-IVUS-iFR co-registration (Fig. 2b).

The main pathology for which the patients
were examined or underwent a surgery is pre-
sented in Fig. 3. Certainly, in the vast majority of
cases, intravascular techniques were indicated
for chronic ischemic heart disease (78% on
average for two years). At the same time, intra-
vascular imaging and physiology techniques
in acute coronary syndrome (ACS) was com-
monly used as of 2021 — 17% of all cases.
In 2022, the use of these methods for ACS be-
came more frequent (up to 25%) and increased
almost threefold in absolute terms, averaging
20% over two years. Out of all studies, pathol-
ogy of other arteries was 2%. And while the
absolute number is not very large, only 128
examinations, the fact of unconventional and
creative use of intravascular imaging tech-
niques seems to be quite remarkable.

The details of these examinations are shown
in Fig. 4. Examinations of vessels other than
coronary arteries were performed more fre-
quently in the Orenburg Regional Clinical
Hospital named after V.I. Voynov — 65 examina-
tions, 50.8% of the total number. This number
included 40 examinations of renal arteries,
8 examinations of the main arteries of the lower
extremities, 12 examinations of brachiocephal-
ic (vertebral and subclavian) arteries, 4 exami-
nations for congenital pathology (patent ductus
arteriosus), and in 1 case a porto-caval stent
was examined. Vsevolozhsk Clinical Interdistrict
Hospital performed 23 examinations (8 — aorta
and lower extremity arteries, 3 — large veins,
10 - brachiocephalic (carotid and vertebral)
arteries, 2 - renal arteries. Chelyabinsk
Regional Clinical Hospital performed 19 exami-
nations, including 11 examinations of carotid
arteries and 8 examinations of main veins. Less
than 10 examinations for non-coronary pathol-
ogy were performed in Endosurgery and
Lithotripsy Center, National Medical Research
Center for Therapy and Preventive Medicine,
City Clinical Hospital named after A.K. Yerami-
shantsev (Moscow), Scientific and Practical
Center of Interventional Cardioangiology and
Central Clinical Hospital “RZhD-Medicine”. A to-
tal of 43 examinations of renal arteries, 18 ex-
aminations of carotid arteries and main veins, 17

examinations of vertebral arteries, and 16 ex-
aminations of iliac arteries were performed.

Of the cardiac vessels, the anterior de-
scending artery was examined most frequently
(48.9% of all examinations). This is followed
by the right coronary artery (18.7%), the main
left coronary artery (14.3%), the circumflex
artery (12.8%), and the intermediate artery
(0.7%). Major branches of the main arteries —
diagonal artery, obtuse marginal artery, poste-
rior descending artery, and posterior lateral
branch — were separated only in 2022, while in
2021 they were considered together with the
main arteries. In total, they accounted for 5.2%
of all examinations. Mammary and venous
shunts were investigated in 0.3% of cases.

As to the purpose of the examinations, all
procedures were divided into those performed
at the diagnostic stage (including primary diag-
nostics and monitoring over time) and those
performed during radiosurgery (including initial
examinations, intermediate and final control).
In 2021, primary diagnostics examinations
not followed by a surgery were the most fre-
quent of all studies. Most often these were
studies of functional flow reserve which showed
hemodynamic insignificance of the lesion.
In 2022, the statistics changed a bit — the most
frequent examinations were those performed
at the initial phase of surgery; these types of
examinations became predominant in the end
of the 2-year period. In second place in 2022
were studies performed as final control during
surgery. At the end of two years, this indication
ranked third, behind the primary diagnostic
examinations. These were followed by proce-
dures performed at the intermediate phase of
surgery, when additional interventions were
required due to the observed suboptimal or
nonoptimal results. The last place went to dy-
namic control of previously observed lesions,
including programmed examinations during
clinical and scientific research.

To better analyze the use of intravascular
diagnostic techniques in coronary arteries, the
most frequent indications for their use were
defined in 2021. In 2022, the list was expanded
and became virtually exhaustive. It is possible
to select several indications in one patient. For
cases not mentioned in the selection, the item
“type A-C stenoses” was provided. The most
frequently used indication was “intermediate or
angiographically unclear lesions” — 25% of all
examinations. In 21%, “long (>25 mm) lesions”
were mentioned. They were followed by: “intra-
operative control of results” — 12%, “ostial le-
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Fig. 4. Use of intravascular techniques for non-
coronary pathologies in 2021-2022.
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Fig. 6. Impact on treatment strategy.

sions” — 9%, “left main coronary artery” — 8%,
“selection of optimal tool sizes” — 7%, “bifurca-
tion lesions” — 6%, “in-stent restenosis” — 4%.
Less than 4% accounted for “type A-C sten-
oses”, “suspected unstable lesions”, “recanali-
zation of chronic occlusions”, “programmed
control examination”, “coronary artery bypass”,
“coronary artery aneurysms”, “implantation or
control of biodegradable scaffolds”, and “analy-
sis tool in research studies”.

At the end of the 2-year period, the use of
intravascular imaging or physiology techniques
influenced the treatment tactics or strategy in
70% of cases (see Fig. 6). In 36% of cases
(more often in the FFR analysis) the conse-

quence of their use was the refusal of surgery

when the lesion was confirmed to be insignifi-
cant. In 31% of cases, the optimal tool size was
selected on the basis of intravascular examina-
tions. In 19% of patients, intravascular diagnos-
tic techniques played a significant role in the
selection of surgery method, while in another
3% of patients it was decided to perform endo-
vascular surgery as the next step. A pro-
grammed control examination was scheduled
in 1% of cases. In 10% of patients, additional
intraoperative intervention was required based
on the results of intermediate monitoring. The
reasons were as follows: stent underexpansion
(78.7% out of additional interventions),
malapposition (27.8%), intimal dissection
(11.7%), thrombosis (2.1%).
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An optimal outcome was registered in 81%
of patients who underwent surgery during
2021-2022. For 16% of patients the result was
recorded as suboptimal, and 3% — as nonopti-
mal. Mainly these results were detected at in-
termediate intraoperative examinations and
corrected after additional interventions.

For the 2-year period, 20 clinics reported
only 6 complications, which were directly rela-
ted to the use of intravascular diagnostics.
In all cases it was a severe hypotension that
required medication correction. Three of these
cases were associated with IVUS, two — OCT,
and one - FFR. No cases of dissection or
thrombosis associated with the use of intravas-
cular catheters were reported. This may be ex-
plained by the fact that the clinics participating
in the ReVIZ had quite a lot of experience in ex-
aminations and surgeries. As a result, complica-
tions associated with OCT were observed in
0.18% cases, IVUS - 0.08%, and FFR — 0.03%,
and the overall complication rate was only 0.08%.

Just as in 2021, in 2022, the clinics partici-
pating in ReVIZ used equipment from the four
major manufacturers. However, their ratio was
significantly different in each year. In 2021, s5,
s5i and Core systems byPhilips/Volcano were
used in 54.5% of all examinations. llumien and
llumien Optis (Abbott/StJM) were used in
33.9% of procedures, Lunawave (Terumo) —
8.8%, and iLab and Polaris by Boston Scientific
in 2,7%. In 2022, Philips/Volcano equipment
was used in 41.4% of all examinations, the
share of Boston Scientific rapidly increased
to 33.4%, and the share of the other two
brands decreased to 22.4% (Abbott) and
2.7% (Terumo). The absolute number of ex-
aminations with Philips and Abbott systems
increased, with Terumo — decreased by half,
and with Boston Scientific — increased by
25 times.

For intravascular imaging, Eagle Eye Platinum
ST (Philips/Volcano) transducers were used
more frequently — in 2311 procedures over
2 vyears, OptiCross (Boston Scientific) -
in 1313 procedures, Dragonfly Optis kit (Abbott) —
in 689 procedures, and FastView (Terumo) - in
373 procedures. Another 8 types of transduc-
ers were used less than 100 times each. For
measurements of FFR and non-hyperemic indi-
ces, the following guidewires with transducers
PressureWire (Abbott) were used more fre-
quently — 1321 times, Verrata — 619, Verrata
Plus — 523 (Philips), Comet — 552 (Boston
Scientific). Another 5 other types of transduc-
ers were used less than 100 times each.

Discussion

In 2022, the Russian Register on the use of
intravascular imaging and physiology tech-
niques confirmed the trends that were evident
in the first year of the Register operation:
the leading role of departments using intra-
vascular diagnostic techniques on a routine
or permanent basis, the progressive increase of
performed examinations in almost all clinics
participating in the Register, more than two
examinations per patient at average, the sig-
nificant impact of intravascular imaging tech-
niques on the strategy and tactics of patient
treatment. In 2022, the number of clinics par-
ticipating in the Register increased by 1.5 times
from 13 to 20, while the number of examined
patients increased by 1.9 times and the number
of performed examinations — by 2 times. The
total Register database at the end of 2022 in-
cluded a considerable number of 7967 intra-
vascular examinations. At that, the activity of
researchers continues to increase. For exam-
ple, the number of completed forms was four-
fold by April 2023 compared to the same period
in 2022.

It should be noted that the efforts made to
optimize the design and systematization of the
questionnaire have reduced the number of items
allowing different interpretations by specialists
who entering data. However, the problem of er-
rors and inaccuracies when filling out the forms
remains not fully resolved. Moderation of all
entered data minimizes resulting inaccuracies.
In 2022, the number of records that required
correction relatively decreased 1.5 times (from
18.9% to 12.6%), but absolute number even
increased to 673. Errors are mainly made by
new participants of the Register or when data
are entered irregularly, with a long interval be-
tween the intervention and the entry of results.
Also, there is a human factor when a clinician
who fills in the form does not carefully read the
detailed instructions on data entry.

An interesting fact: whereas the presence of
Moscow clinics in the Register has increased to
50% of all participants, only one Moscow clinic
(Central Clinical Hospital “RZhD-Medicine”) is
among the first four leaders in terms of the
number of performed examinations, while it has
reduced the number of registered studies.
The other leaders increased the number of ex-
aminations: State Budgetary Healthcare
Institution of the Leningrad Region “Vsevolozhsk
Clinical Interdistrict Hospital” — 2.7 times;
State Autonomous Healthcare Institution
“Orenburg Regional Clinical Hospital named
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afterV.I.Voynov” — by 25%, and State Budgetary
Healthcare Institution “Samara Regional
Clinical Cardiology Dispensary named after
V.P. Polyakov” — 5 times. Several clinics signifi-
cantly increased the number of completed
forms in 2022 compared to 2021: Medical
Center “Medassist”, Kursk, Russia; State
Budgetary Healthcare Institution “Chelyabinsk
Regional Clinical Hospital”; Federal State
Budgetary Scientific Institution “Research
Institute of Complex Problems of Cardiovascular
Diseases”, Kemerovo. It is also noteworthy that
Federal State Budgetary Institution “National
Medical Research Center of Cardiology” of the
Ministry of Health of the Russian Federation is
presenting in the Register by two different
departments. Of note, there are several depart-
ments joined the Register in 2022 and con-
firmed the progress of the use of intravascular
techniques in the first six months of 2023:
Federal State Budgetary Institution “National
Medical Research Center of Cardiology” of the
Ministry of Health of the Russian Federation,
department No. 1; Federal State Budgetary
Institution of the Department of Presidential
Affairs Central Clinical Hospital with Outpatient
Department; Scientific and Practical Center of
Interventional Cardioangiology; Federal State
Budgetary Institution "National Medical
Research Center for Therapy and Preventive
Medicine” of the Ministry of Health of the
Russian Federation; Regional State Budgetary
Healthcare Institution “Altai Regional Cardiology
Dispensary”; Medical Association “New
Hospital”, Ekaterinburg.

The above-mentioned redistribution of the
number of performed examinations with a de-
crease of the OCT share is probably due to the
exclusion of OCT from the list of reimbursable/
budgetary technique in quaternary clinics.
But in our opinion, the approach and degree
of interest of manufacturers and distributors
of relevant equipment and consumables is also
of a great importance. Boston Scientific is
a good example — this brand actively promotes
its products and pay considerable attention to
the analysis and promotion of clinical and sci-
entific data.

Fifth “Intravascular Imaging Techniques”
workshop (TREK-2023 Conference, May 2023,
Samara, Russia) stated the great importance of
control intravascular examinations (related both
to visualization and assessment of functional
flow reserve) during radiosurgical interventions.
In this way, the trend towards an increase in

control intraoperative examinations, which has
come to second place, ahead of diagnostic
procedures, should be recognized as definitely
positive. At the same time, the number of inter-
mediate control examinations has not grown so
significantly. This also suggests that control ex-
aminations sometimes are formal, without care-
ful and unbiased assessment of whether ob-
tained results are optimal or not. Obviously, one
of the future objectives is to develop standard-
ized criteria of optimal stenting, which should be
convenient for use and subsequent analysis.

A characteristic trend is a large number of
examinations performed for acute coronary
syndrome. They made 20% of the total number
of examinations over two years. The questions
regarding indications for such examinations, as
well as the relevance of the same assessment
criteria which are used for elective interven-
tions, require additional research.

It is also noteworthy that there is a tendency
to use intravascular imaging techniques not
only in coronary vessels, but also for the exami-
nations of other parts of the arterial and venous
system. Such procedures were performed by
35% of the participating departments, and al-
most always they directly determined the treat-
ment strategy of the examined patients.

There is still a great variability in the ratio of
various types of examinations performed by
different clinics. The separate publications are
to cover some particularities of using intravas-
cular techniques and differentiation of depart-
ments.

Conclusion

The second year of operation of the Russian
Register on the use of intravascular imaging
and physiology techniques confirmed the rele-
vance and timeliness of its creation. Growth in
number of participants, as well as a significant
increase of registered cases expands the relia-
bility of the obtained data and representative-
ness for nationwide analysis.

Improvements in design, refinement and de-
tailing of the Register questionnaire allow for
more accurate data processing while maintain-
ing minimal time for completion of forms.

The Register becomes a powerful analysis
tool for intravascular diagnostic techniques im-
plementation in Russia. The data obtained are
not only of scientific importance, but also pro-
vide great opportunities for a comprehensive
assessment of the industry state both by manu-
facturers and healthcare managers.
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dHAOMUOKapAKaNbHas GMoNCHUA U ee 3HAUYEHHUE
B AUArHOCTUKE HEKOPOHAPOreHHbIX NOpaXkeHUH
cepaua. KnuHuueckoe HabnogeHue

B.A. ViBaHoB?*, A.B. ViBaHoB'" 34, P.M. LllabaeB" 4, C.P. XavLaeBa’,
H.U. I'ynseB', A.l'. ®anibyieBny?

'PrbyY “HaumoHasbHbIli MeauLUMHCKN NCCen0BaTesIbCKUi LIeHTP BbICOKUX MEANLINHCKNX
TEXHO0rni — LIeHTpasibHbIV BOEHHbIN KIIMHUYECKUV rocrnnTtasib uMm. A.A.BuluHesckoro”
MuHuctepcTBa 060poHbl Poccurickori Penepauuu, r. KpacHoropck, Poccus

2®unnan GreBOY BO “BoeHHo-menuumHckas akagemus um. C.M. Knposa” MuHuctepcTBa 060pOHbI
Poccwurickori @enepaumn B r. Mockse, Mocksa, Poccusi

SDrAOY BO “Poccuvickuii yHmBepcuTeT apyx0bl Hapoados uM. Natpuca Jlymymbsl”, Mocksa, Poccusi
4DrbOyYy BO “Poccuricknii GuoTexHoaorndyeckuii yausepeutet”, Mocksa, Poccusi

Llenb nccnepgoBaHus: rnpoaHaan3npoBarb pe3ysbtarbl 27 3HA0OMUOKapanaibHbIx buorncuii (3MB) y naumeH-
TOB C Pa3/IN4HbIMY HEKOPOHaPOreHHbIMy 3a60/1eBaHVSIMY MyoKapaa.

Martepuan n metogsl. B nepnoa 2021-2022 rr. B “HMUL] BMT nm. A.A. BuiuHeBckoro” MuHo60opoHbl Poccum
ObUI0 BbIMOSHEHO 27 ANArHOCTUYECKUX BGUOMCUE MUOKapAaa y NMaunmeHTOB C KIIMHUKOKM HEKOPOHaPOreHHbIX
3abo0s1eBaHUVi Myuokapaa. Myxx4nH 6b110 22, xeHLmH — 5. Bo3pacT BapbupoBas oT 19 40 68 net (cpenHuii Bo3-
pacTt 44 roga).

Pe3ynbratel. Cpean 27 (100%) nccienoBaHHbIX NaLMeHToB BOCNaINTEbHbIE 3ab0eBaHns MUOKapAa BbisiB-
nieHbl y 16 (59,2%), BocnianutesbHble 3aboneBaHus nepukapga — y 4 (14,8%). BocnanntesibHbiX U3MeHeHI
He 6bl1J10 BbisiBIEHO Y 7 (25,9%) naumeHToB. U3 16 (59,2%) nauneHToB ¢ BOCcnaanTesibHbIMY 3ab0sieBaHUsIMU
Myiokapga WMMYHHOMVCTOXUMUYECKUE MPU3HaKY BOCMNa/INTEbHOro 3abo0seBaHvs MyoKapAa BbISIBUJIACH
y 8 (50%) 60sibHbIX C KapanoMuonaTusMu (runepTpoduyeckor, aputMmoreHHo). Y 3 (18,7%) obHapyxeH
MWOKapANT C aMUIougo30M cTeHku. B 5 (31,2%) HabnoaeHvsx auarHoCTUpPOBaH MUOKapANYECKUIA Kapamno-
cknepos. [aHHble BUPYCOI0rM4eckoro UCcaen0BaHus MUOKapAaa: BUPYCHBIY reHOM BbISIBJIEH B MUOKapae
y 14 (51,8%) 60sbHbIX 13 27: y 9 (64,2 %) 31O BblIa MOHOMHPEKUMS napBoBupycom B19, y 4 (28,5%) —
ero coyetaHue ¢ Bupycom repreca 6-ro tuna v ewe 'y 1(7,14%) — moHonHpekums SARS-CoV-2.
BaknoyeHune. Y Bcex 27 60JbHbIX YC/I0BUEM BbICOKOM MHGopmMaTuBHocT IMbB siBisieTcss HO30/10rM4eckmii
npuHumn otoéopa. [lony4yeHHbIe AaHHbIE MOAYEPKMBAOT HEOOXOAMMOCTL rnpoBeneHvs OMbB B Tex ciy4asix,
KorzAa KIIMHNYeCK1e rnposiB/iIeHUs1 3a601eBaHsi HEJb351 OO bSICHUTHL OCHOBHOW Naros10rnen.

KnioueBbie crnoBa: MyuokapauT, BUPYCHas MHGEKUMS, dHAOMUOKapaaabHas 61Morncusi, HEKOPOHaPOreHHbIe
3abos1eBaHUsI cepaLa

Ansa untupoBaHusa: B.A. ViBaHoB, A.B. MeaHoB, P.M. LLla6aes, C.P. Xauaesa, H.W. N'ynaes, A.I. ®aiibyLueBuny.
OHpoomMunokapananbHasg Guoncus 1M ee 3Ha4YeHMEe B AMArHOCTUKE HEKOPOHAPOrEHHbIX MOpaXeHui cepaua.
KnuHnueckoe HabnoaeHvne. MexayHapoaHbii XypHaa MHTePBEHUMOHHOV kapanoaHrnonoruv. 2023; 74 (3):
76-86. https://doi.org/10.24835/1727-818X-74-76

KoHdnukT nHTepecos: aBTopbl 3asB50T 06 OTCYTCTBUM KOHDIMKTA MHTEPECOB.

UcTouHukn puHaHcupoBaHUua: GUHAHCMPOBaHME U3 COOCTBEHHbIX CPeaCTB.
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Endomyocardial biopsy and its significance
in the diagnosis of non-coronary heart disease.
Clinical observation

V.A. Ilvanov?*, A.V Ilvanov’ 34 R.M. Shabaev'“, S.R. Khatsaeva’,
N.I. Gulyaev', A.G. Faibushevich?

" FSBI “National Medical Research Center of High Medical Technologies — A.A. Vishnevsky Central
Military Clinical Hospital” of the Ministry of Defense of the Russian Federation, Krasnogorsk, Russia

2 The branch of the federal state budgetary military educational institution of higher education “Kirov
military medical academy” of the ministry of defense of the Russian Federation in the city of
Moscow, Moscow, Russia

3 People’s Friendship University of Russia named after Patrice Lumumba, Moscow, Russia

4 The branch of the federal state budgetary military educational institution of higher education
“Kirov military medical academy” of the ministry of defense of the Russian Federation in the city of
Moscow, Moscow, Russia

Objective: to analyze the results of 27 endomyocardial biopsies in patients with various non-coronary
myocardial diseases.

Materials and methods. 27 diagnostic myocardial biopsies were performed in patients with the clinical
picture of non-coronary myocardial diseases treated in the “A.A. Vishnevsky NMIC VMT” of the Russian Ministry
of Defense in 2021-2022. There were 22 men and 5 women. The age ranged from 19 to 68 years (mean age
44 years).

Results. Among 27 patients studied, inflammatory myocardial disease was detected in16 (59.2%);
Inflammatory pericardial disease in 4 (14.8%),; No inflammatory changes were detected in 7 (25.9%). Among
16 patients (59.2%) with inflammatory myocardial diseases, immunohistochemical signs of inflammatory
myocardial disease were detected in 8 (50%) patients with cardiomyopathies (hypertrophic, arrhythmogenic).
Myocarditis with wall amyloidosis was detected in 3 (18.7%). Myocardial cardiosclerosis was diagnosed
in 5 (31.2%) cases. According to the results of myocardial virologic study, viral genome was detected in
myocardium in 14 (51.8%) patients out of 27: in 9 (64.2%) cases this was a monoinfection with parvovirus B19,
in 4 (28.5%) cases it was associated with herpes virus type 6 and in 1 case (7.14%) — a monoinfection with
SARS-CoV-2 was revealed.

Conclusions. The nosologic principle of selection was a prerequisite of high informativity of EMB in all
27 patients. The obtained data emphasize the necessity of EMB in those cases when clinical manifestations
of the disease cannot be explained by the underlying pathology.

Keywords: myocarditis, viral infection, endomyocardial biopsy, non-coronary heart disease
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Kpatkuii Teauc Cnucok cokpawieHuin

JaHHasa cTaTbs OCBELWaeT BaXXHOCTb 1 anar-
HOCTUYECKYIO LLEHHOCTb 3HAOMMOKapAMabHON
6uoncun (BMB) y nauyeHToOB C NoO03PEHNEM
Ha HEKOPOHAPOreHHble MNOopaxeHusa cepaua,
B YACTHOCTM MmokapauTel. [1prBOAUTCS KINHN-
yeckoe HabngeHe MMokapamTa U ero ycnelwu-
HOW Bepudukaumm npm nomowm IMbB y naum-
€HTa C Hecneumpuiecknmm nposiBieHNsIMn 3a-
6oneBaHua cepaua.

SARS-CoV-2 — B036yamuTesb KOPOHaBMPYC-
HOM nHpekumm COVID-19

OMBbB - sHooMmMoKkapauanbHasa 6uoncus

H3M - HekopoHaporeHHble 3abonieBaHus
Munokapaa

HLA-DR — rnmaBHbI1 KOMMJIEKC MTMCTOCOBME-
CTUMOCTU

CD-3, CD-45, CD-8, CD-68 — numdpouuTbl

3H,£lOMI/IOKap,ﬂVIaﬂbHaFI bvoricusi v ee 3Ha4eHVe B NarHOCTUKE HEeKOPOHapOreHHbIX

rnopaxeHuii cepaua. KnuHnyeckoe HabnwoaeHne

OxoKI — axokapanorpadpus
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OKI — anexkTpokapanorpadpus

CO3 — ckOpOCTb OCENAHUA SPUTPOLIUTOB

®B JIK — dpakuma BeiOpoca NeBoro Xxeny-
[o4ka

MPT — MarHUTHO-pe3oHaHCcHaga ToMmorpapus

XCH — xpoHuyeckasi ceppedvHas HegocTa-
TOYHOCTb

®K — dpyHKUMOHANBHbIM Knacc

MAM®D — MHIIMBUTOPLI aHMMOTEeH3NHNPEeBpa-
wamouwero pepmMmeHTta

YCC - yacToTa cepaeyHbIX COKpaLLEeHUIA

NT-proBNP — mo3rosow HaTpunypetunye-
CKuIn nenTug,

OKC — oCTpbIih KOPOHAPHbLIA CUHAPOM

MBC — nwemnyeckas 6ones3Hb cepaua

BeepneHue

HekopoHaporeHHble nopaxeHns Mmokap-
[a — 9710 rpynna 3aboneBaHunii, pasninydHbiX Mo
ATUONOMrUN U NaToreHesy, NPenMyLLeCTBEHHO
ONPPY3HbIX MOPAXKEHUN CEepaeYHOW MbILULLbI:
BOCMNaNUTESIbHOro, ANCTPOPUNYECKOrO nin ae-
reHepaTuBHOINO xapakTepa, MPOSABAAIOLMXCS
HapyLLEHMAMW ee COKpaTUMOCTU, BO36GYyOMMO-
CTU, MPOBOAMMOCTU N B TSKENLIX CyYasix npo-
Tekalwmx C KapanomMeranmen, HegoCTaTO4YHO-
CTbl0 KpoBOOOpalleHusa, aputMmuamm (1).
Knaccudpunkaumsa HeKopoHapOoreHHbIX 3abone-
BaHUM Mumokapga (H3M), ncnonb3dyemas Ha
CerogHAWHNN geHb B NOBCEeOHEBHOM NpakTuke
(2), BkayvaeT: mmokapguoancTpodun, Mmo-
KapOuTbl, FrEHETUYECKN OEeTEPMUHUNPOBAHHbIE
H3M, BbI3BaHHbIE CEMEWHbLIMU UK Cropaan-
YECKMMMN MyTaLUUsaMUN FEHOB.

MoBbIWEHVE NHTEpPECA K NPOBIeMe HEKOPO-
HapPOreHHbIX NOpaXxeHun cepgua B nocnegHue
rogbl BbI3BAHO MX PaCTYLLEN pacnpOCTpPaHEH-
HOCTbIO Cpeau HacesneHusi, BbICOKOM 4aCcTOTON
BPEMEHHOI N CTOWKON yTpaTbl TPyA0CNOCO6-
HOCTWU, ONpenensiolein coumanbHylo 3Hayu-
MOCTb 9TUX 3aboneBaHuin. B coBpeMeHHon me-
OMuMHe obbeduMHeHHas rpynna 3aboneBaHuin
cepAua, yC/I0BHO OTHOCALLMXCHA K HEKOPOHapPO-
FeHHbIM, ABNSETCS HauMeHee YTOYHEHHON U
MaJsioN3y4EeHHOM, NOCKOJIbKY MO CBOEW 3TMONO-
rMm 9T NopaxeHus cepaLa BecbMa pasHo006-
pasHbl (3).

HecmoTpsa Ha BHeOpEHME BU3yanusnpylo-
WX METOoO0B BbICOKOro paspeweHusa (MPT,
KT cepaua, cumHTurpadpua mmokapaa), a tTakxke
M3y4eHNE LLIMPOKOr0 CNeKTpa CeposiIormyecknx
MapkepoB MmuokapauTta (C-peakTuBHbIN 60K,
MHTEepPNENKNHbI, GakTOP HEKPO3a Onyxosnen o,
aHTMTEeNna K pasfindyHbIM aHTUreHam cepgua),
MUX ONArHOCTUYECKME BO3MOXHOCTU OCTaloTCS
HedACHbIMU. “30M0TbIM CTaHOAPTOM” AMarHo-

CTUKN HEKOPOHAPOrEHHbIX MOPaXeHun cepaua
ocTaeTcs buoncua muokapaa (4).

OHaoomMurokapanansHas 6uoncusa (OMB) mmo-
Kapoa sIBASeTCa MHBA3MBHbIM METOAO0M Amar-
HOCTUVKW, KOTOPbIN NO3BOAAET NOAYYUTb MpU-
XM3HEHHble 06pa3sLbl SHAOKapaa U Mruokapaa
B GM3NOAOTMYECKUX YCNOBUSX BE3 NpuUMeHe-
HUS1 XMPYPrm4eckoro BMeLlaTenscTBea (5).

B npoTtokon uccnenoBaHua BXOOAUT: UMMY-
HOTMCTOXMMMYECKOE WNCCNenOBaHME C aHTU-
Tenamun, HLA-DR-aHTUreHy rmctocoBMecCTU-
MocTun Il knacca (onsa BbiIBNEHUS MapKepoB
BOCMaNIeHUA U aKTUBAUUMN UMMYHUTETA); PEHO-
TUNUPOBaAHNE NNMEPOUUTOB U Makpodaros
c aHtTutenammn Kk CD-3, CD-45, CD-8, CD-68;
ornpepgeneHne BUPYyCHOM MHPEKUUN C aHTUTE-
namn Kk VP1 aHTepoBupyca, Bupycy dnwitenHa—
Bapp, napeoBupycy B19, aneHoBupycy, UnTo-
MeranoBupycy, Bupycy renatmta C, Bmpycam
npocToro repneca 1-ro u 2-ro Tuna, BUpPycy
repneca 6-ro Tmna (6).

AKTyanbHOCTb NpobaeMbl 3aK/loHaeTCca Tak-
Xe n B ToM, 4To H3M npoTekaloT Hepeako
C CMUMNTOMAaTUKOW 3HA4YNTENbHO Yalle BCTpeYa-
loLmxcs 3aboneBaHnin — UwemMmn4eckoin 6ones-
HM cepaua, PeEBMATUYECKMX MOPOKOB cepaua,
rMNepPTOHNYECKON OONIE3HU, NIEFrOYHON runep-
TeH3un n gp. Bce cka3aHHOe 3aCTaBAseT yac-
TO anddepeHumposats H3M co cxogHo npo-
Tekawowmmm 3aboneBaHnamu (7, 8).

Lenb nccnepoBaHusa: NnpoaHannM3mpoBaTb
pea3ynbtatbl 27 3HOOMMOKapAauanbHbIX 6uorn-
CUI y MauMEeHTOB C Pa3/INYHbIMU HEKOPOHAPO-
reHHbIMn 3ab6osieBaHNAMU MUoKapaa.

MaTtepuan n metoabl

B nepuon 2021-2022 rr. B “HMWL, BMT
um. A.A. BuiHeBckoro” MmnHob6opoHbl Poccun
ObIN10 BbINOJIHEHO 27 AMarHOCTUYEeCKUx duon-
CUN MUoKapga y NauMeHTOB C KIIMHUYECKOW
kapTuHo H3M. MyX4nH Obino 22, XEHLWMH —
5. BospacTt BapbupoBan ot 19 oo 68 net (cpea-
HUIM BO3pacT 44 roga).

OMB BbINONHANACH C LENbIo:

¢ MOCTaAHOBKM AmarHosa un noateepxae-
HUSI/OTCYTCTBUSA aKTUBHOIO MMOKapAUTa;

¢ onpeneneHnsa ganbHenwen TakTuku ne-
yeHusa n obcnenoBaHns;

¢ onpeneneHusa Haan4dua reHoma kapamo-
TPOMHbIX BUPYCOB B MMOKapOE;

¢ OLEHKM LEeNnecoobpasHOCTM Xmpypruye-
CKOrO fle4eHuns;

¢ OUEeHKN 3PPEeKTUBHOCTU MPOBOAUMOIo
neyenHuvs.
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Pe3ynbTaTthbl

Pesynstatel OBMB 1 Mmopdonorniyeckoro mc-
cnegoBaHUsa MYokapaa npeacTtasfieHsl B Tabn. 1.

M3 16 (59,2%) 60NbHLIX C BOCNANUTENbHbI-
MK 3aboneBaHus MM MUokapga MMMYHOIMCTO-
XUMUYECKME MPU3HAKM BOCMANTENBHOIO 3a-
6oneBaHna mmokappa BbigsBuancb y 8 (50%)
60nbHbIX C KapaMommonaTuamMmn (rmnepTpodu-
yeckow, aputmMmoreHHon). Y 3 (18,7%) obHapy-
XEH MMokapguT C aMuiongo30M CTEHKMN.
B 5 (31,2%) HabniooeHUsxX OuarHOCTUPOBAaH
MUOKapAnYecknin kapauocknepos. B psanoe
cnyyaeB npoeoamnack nostopHada OMB, no pe-
3y/ibTaTaM KOTOPOI AnarHocTupoBanu paspe-
LUAIOLLMACS MUOKaAPANT, NPU KOTOPOM MMMYHO-
BOCManuTesibHbli MpPoOLEecc cTan MeHee
BbIpaXXEHHbIM, YeM MNPV MNePBUYHON BUoncun,
1 paspeLUVBLUNACA MNOKapaMUT.

Y 7 (25,9%) naumeHTOB 13 27 NnpoBeAeHHOe
rMCTONOrM4ecKoe wuccnegoBaHme 6uonTaTos
MUOKapaa He BbISIBMI0 BOCNANUTENbHbIX N3ME-
HEHUI B Mumokapae, 4To TpeboBano npoBene-
HUSA O0MOSIHUTESNIbHBIX OUArHOCTUYECKMX TeX-
HONOrMIA ans Bepmdurkaumm gmarHosa.

[laHHble BUPYCOIOrM4eckoro nccneagoBaHus
Muokapaa npeacTaBsieHbl B Tabn. 2: BUPYCHbIN
reHoM BbisiBfieH B Mmokapaey 14 (51,8%) 6onb-
HbIX 13 27:y 9 (64,2 %) 9TO Oblla MOHOUH)EK-
ums napsoBupycom B19, y 4 (28,5%) — ero co-
yeTaHue C BMPYCcOM repneca 6-ro tuna u ewe
y 1(7,14%) — moHOnHpekuma SARS-CoV-2.

Hanuuune Bmpyca He 03Ha4YaeT HaAn4Yne M1o-
KapauTa, a OTCYTCTBME BUpYyCca HE UCKIOHaeT
MUOKapANUT, MOSTOMY MO BUPYCOJIOMMYECKOMY
nccnegoBaHMio cyanTb 0 Hanmdmn H3M Heue-
necoobpasHo.

Mpueoaum knuHU4eckoe HabnoaeHne OMb
N MPOBEOEHHbIX KJIMHUKO-UHCTPYMEHTAaSIbHbIX
nccnegoBaHum.

KnuHuyeckoe HabnogeHue

MauuenT 2003 roga poxaeHusa noctynun B Prey
“HMWL, BMT um. A.A. BuwHeBckoro” MMHOB0OPOHGI

Ta6nuua 1. Pesynbtathl aHAOMUOKApOMansHOM Gruoncum

Poccuun ¢ xanobamun Ha cnabocTb, N304 noTepu
CO3HaHwus, Tynble 6051 B 0651acTu cepaua.

M3 aHamMmHe3a n3BECTHO, YTO CNYCTA MecsL, Nocne
MepeHeceHHOW BUPYCHOM MHPEKUUN OTMedasnmcb
3nn304 NOTEPU CO3HAHUS U T’MNOTOHUA A0 75/40 Mm
PT.CT., B CBA3U1 C 4Yem Oblnl rocnnTanma3npoBaH B 00-
JIACTHYIO KITMHMYECKYo 6onbHULY. MNpy ganbHenwem
obcnenoBaHum (KT, OxoKI, xonTepoBCckoe MOHUTO-
pupoBaHme 3KI) 3anono3peH “ocTpbii MmokapamT”.

B rocnutane npoBeneHoO AOMNOSHUTENbHOE 00-
cnegoBaHue.

O6LUMT 1 BUOXMMNYECKNIA aHaIN3bl KPOBU. KIN-
HUYECKN 3HAYMMOIO MOBbILLIEHNS HECNEeLNPUIEeCKNxX
MapkepoB BocnaneHus (C-peakTnsHbi 6enok, COJ,
903UHODWIIbI, NENKOUNTBI) HE BbISBJIEHO.

ViccnenoBaHve 6MoMapkepoB HEKPO3a: He Mpo-
BOANNOCH.

Ceposiorndeckme Mapkepbl BUPYCHOU WHPEK-
unn: nccnegoBaHusa npoBoannucb metoaom VOA,
npy KOTOPOM OblfIN BbISIBNIEHbI BUPYC OMUTENHA—
Bapp n Bupyc npocToro repneca.

XontepoBckoe moHuTopupoBaHne SKI™ 3aperu-
CTpupoBano oTpuuaTenbHble rnybokue 3ybubl T

B otBegeHusx I, lll, aVF, V,-Vg n nepmognyeckm
B HOYHOM nepuog anesaumsa cermeHta ST B oTBee-
Huax I, 1ll, Vs o 1 Mm. 3HavymmMbix nay3 He 3aperu-
CTPUPOBaHO.

OxoKTI: rmnoknHesnst mmokapaa /eBOro Xeny-
noyka (JOK) u mexxkenyoo4ykoBOM neperoponku
ANddyYy3HOro xapakrepa, CHUXEHME COoKpaTuTesib-
Ho dyHKuMK JIK, ®B J1K 40% no CuMncoHy.

MPT cepaua ¢ KOHTpacTupoBaHUEM: O4aroBoe
rnopaxeHue Mmmokapaa 6okoBoi cteHkn JIK Heulle-
MUYECKOro reHesa, no xapakrepuctumkam MP-
curHana n naTrepHy (MatorHOMOHUYHbIN/XapakTep-
HblA NPW3HaK) OTCPOYEHHOr0 KOHTPACTUPOBAHUA
6onlee BEPOSATHO BOCMANIMTENILHOIO XapakTepa
(pnc. 1-38). HeaHaunTenbHoe CHuWXeHue rnobasb-
HOW cokpaTumocTu JIK.

Ona Bepudukaumm auarHosa OblNO MPUHATO
pelweHne o npoeeneHnn dMb.

Onepauuys SMB npoBoaunack B aHrmorpadpuye-
CKOW onepaunoHHom. lNMoa, ynsTpa3BykOBOM HaBura-

BocnanutensHble | BocnanutenbHbie BocnanuTtenbHbIX
06:;3 :03:::35'30 3aboneBaHus 3aboneBaHus U3MeHeHui
A Muokapgpa nepukapaa He BbiFIBJIEHO
n (%) 27 (100%) 16 (59,2%) 4 (14,8%) 7 (25,9%)
TaGnuua 2. Pe3ynsTaThl BUPYCONOMMYECKOro MCCneaoBaHns Muokapaa
KombGuHauua

06"::‘::,?::::?30 MoHouHdpekuus napsosupyca B19 MoHouHdekuus

BMPYCHLIX FEHOMOB napsoBupycom B19 7] Bugy:oaTr:r;I):eca SARS-CoV-2
n (%) 14 (100%) 9 (64,2%) 4 (28,5%) 1(7,1%)

aHﬂOMI/IOKapﬂVIaﬂbHaFI bvoricusi v ee 3Ha4eHVe B NarHOCTUKE HEeKOPOHapOreHHbIX

rnopaxeHuii cepaua. KnuHnyeckoe HabnwoaeHne
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Puc. 1. lNocTtkoHTpacTHein MPT-ckaH (nNpoekums no
KOPOTKOW ocu, 6azanbHbii otaen). Ctpenko o603Ha-
YeH y4aCTOK HaKOrMjeHUs KOHTPACTHOro BeLlecTBa B
MWOKapAe NIEBOr0 XeNyao4Kka.

Puc. 2. MNocTkoHTpacTHbIi MPT-ckaH (npoekuusi no
KOPOTKOWM ocu, cpenHuin otaen). Ctpenkon o603HayeH
y4aCTOK HakKOMJeHNUs KOHTPACTHOro BeLLeCTBa B MWO-
Kape NeBoro Xenyno4ka.

Puc. 3. lNMocTkoHTpacTHeIh MPT-ckaH (4eTblpexkamep-
Has npoekuus). CTpenko 0603Ha4YeH y4acToK Hakomnne-
HUS KOHTPaACTHOro BeLLlecTBa B Muokapae 60KOBOWA
CTEHKM NIEBOIO XENYyA04Ka.

LMen NyHKTUpOBanu SPEMHYIO BEHY crpasa, yepe3
MHTpoaptocep 6 Fr v noa peHTreHonornyeckum
KOHTPOJIEM B MNPSIMON 1 Kocoi (45°) npoekumax
6uoncuiiHble wmnubl 5.5 F 50 cm 3aBoannn B npa-
BbIli Xenyoo4yek 4Yepe3 BEPXHIO MOJIYyl0 BEHY U
npasoe npencepave. lNocne owyuweHna “ynopa”
6uonTtom oTBOAMIICA Ha3aa Ha 0,5 cM, BbINOIHANOCH
pa3mMblkaHne 6paHLL 1 MOBTOPHOE YNnMpaHue O CTEH-
Ky >enypoyka. [anee npou3BoAUSIOCb CMbIKaHUE
pexywmmMm 6paHlamMm U OCTOPOXHOE OTBeAeHue
6uonTtoma mn3 nHTtpoabtocepa. Ob6pasubl Gruoncun-
HOrO Martepmana OCTOPOXHO yaansanm n3 6paHiuen
6uonToma ¢ nomoLubto urmnesl padmepom 21 G. B xone

Puc. 4. PeHtreHockonusi. B3aTne obpasuoB TkaHW 13
MUoKapaa NpaBoro Xenyno4dka.

nccnenoBaHus nosydann 6 6GuonTaTtoB Muokapga
npaBoro Xenyaoyka (BepxyLkm, CBOOOAHOM CTEHKU
N Mex>KeNnyao4ykoBOM NepPeropoakm), n3 HUx 4 6uo-
nrarta HanpaenannMcb Ha MopdONornyeckoe nccne-
[OBaHVe, 2 — Ha BUPYCONIOrMYeCKOe NCCNea0oBaHNe.
Bce buonTatbl pukcmupoBanuck B Sol. Formaldegidi
10%.

Ha puc. 4 npuBeneHsbl aHrmorpadunyeckme n3o-
OpaxeHus 6monTomMa B MOJIOCTU MPaBOro Xeny-
pouka.

PegynbTarbl rncTo/10rn4ecKoro v UMMYHOMMCTO-
XUMUYECKOro WCC/efoBaHni buontara: XPOHU-
YECKUN aKTUBHbIM NMMOOUUTAPHBIA MUOKapaAUT
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BUPYCHOW 3TNONOrnm (3KCNpPeccus aHTEPOBNPYCOB
1 napeoBupyca B19) c npeobnagaHmemM aktnsauum
ryMmopanbHOro MMMyHUTETA.

Ha ocHOBaHMKM NMPOBEAEHHbIX BbilLIE NCCen0Ba-
HUI NauneHTy Obi BbICTABNEH OKOHYATESNbHbIN ON-
arHos:

OCHOBHOE 3aboJsieBaHne: XPOHUYECKUA aKTUB-
HbIl BUPYCHbIA MUOKapauT (3KCNpeccusl 3HTepo-
BMPYCOB 1 napsoBupyca B19) cpegHein ctenenu
TAXECTU;

OCJIOKHEHMNST OCHOBHOro 3abosneBaHus: XCH
C H13kon ppakumnen Boibpoca (40% no CUMncoHy),
[IPK. HapylieHns putma cepala: peakas XxXenynoud-
KOBasi  HAXKeNya04koBasa 3KCTPaCUCTONVS.

MaumneHTy npoBoauniacbk Tepanua npenaparamm
13 rpynn nAlfdd (npectapuym 2 Mr Beyepom), 6eta-
6nokaTopoB (6uconposnon 2,5 mMr yTpom nog KOH-
Tponem HYCC), meTabonuyeckas Tepanua (TpUmMek-
Tan 35 Mr gga pasa B A€eHb), a TakXe KypC NpPOTUBO-
BUPYCHOW Tepanun (betadepoH B 1o3e 1 M, yepe3
neHb). Ha ¢oHe npoBoaMMOro nedeHus 60num
B CEpALE HE PeumnanBmMpoBanv, YMEHbLUNINCH AB-
NEeHna cepaeyHonm HeOoCTaTO4YHOCTU. Takxke Bbl-
MOJNIHANNCL KOHTPOJibHble OxoKI 1 MPT, oTmeua-
nacb NONIOXUTENbHAA AMHAMMKA B BUAE YMEHbLUE-
HUA pa3MepoB kKaMep cepgua, HopmManusayum
cokpaTuTesibHOM cnocobHOCTU MuoKapaa, oaHa-
KO COXPaHANCHa o4ar OTCPOYEHHOr0 HAaKOMJEeHUs
KOHTpacTa, pacCLeHEHHbI Kak (GopMUpoBaHMe
dunbpoaza.

Ons panbHenwero peabunntaumMoHHOro Jsedye-
HUS NaumeHT nepeBeneH B punman rocnurans.

3aknoyeHne

OunarHocTtmnka muokapamtoB u gpyrux H3M
npeacTaBnseT cobor HeNpPoCTyio 3aaadvy BBU-
oy HecneunmduyHOCTU CBOUX TMPOABIEHUN,
a Takke HeobXOoAMMOCTU MNPOBEAEHUS CIIOX-
HbIX OMArHOCTUYECKMX mccnepnoBanuin. OMb
aBnseTca “30N0TbiIM CTaHO4APTOM” AuarHoc-
TUKW, OQHAKO YyBCTBUTEJIbHOCTb U crneundumny-
HOCTb JAHHOIM0 MeTo4a MOXHO MOBLICUTbL Clle-
Oysa MpUHUMNaM no3TanHOM OMarHOCTUKWN:
TWaTeNbHbIn COOpP aHamMHe3a, OueHKa KINHU-
YeCKOW KapTUHbl, TabopaTopHbIX (B H2CTHOCTN,
onpeneneHnss ypoBHa 303unHoPunoB, NT-

proBNP, 6uomapkepoB Hekpo3a), PYHKLMO-
HanbHbIX (OKI, XONTEPOBCKOE MOHUTOPUPOBA-
HME) N BUIYAIU3UPYIOLLMX METOAOB AMarHo-
CTUKWM, TakmMx Kak KopoHaporpadpwus (nHorga
MunokapamT npotekaeT noa mackonm OKC),
OxoKIT, B TOM 4ynce nHTpaonepaumoHHoO (4Toobl
n3bexaTb NOBPEXAEHNS CTBOPOK 1 Xopa, Tpa-
6ekyn unm nepdopaumm Mmmokapaa, a Takke ans
TOYEeYHON BMoncun NopaxeHHoOro pokanbHOro
yyacTtka mmnokapga), MPT ¢ oTCpOY€eHHbIM KOH-
TpacTUpOBaHMEM OJ19 OUEHKN MOPDODYHK-
LMOHAJIbHBIX U CTPYKTYPHbIX UBMEHEHU B MU-
okapge, a Takke yKka3aHUeEM MOPaXXEeHHbIX 30H
ONg nocnenywolwen npuuenbHon 6unoncun.
BaxkHenLyo posib B gnarHoCcTmke nrpatoT npa-
BUIbHOCTb B3ATUS OGMONTATOB, MX CKOopelwas
TpaHCMnopTMPOBKa B 1abopaTopmio 1 ONbIT Na-
TOMOpdonora.

Haw onbIT npoBegeHns SMb B rocnutane
rnokasas, 4To 3TOT MEeTOoL He3aMeHUM B auar-
HOCTUYEeCKOW n nedyedbHon pabote. Y Bcex
27 60NbHbIX YCNOBMEM BbICOKOW MHPOPMATMB-
HocTn OMB aABNAETCA HO30/10MMYECKMNA NPUH-
umn otbopa. NMonyyeHHble OaHHblIE NOAYEPKU-
BalOT HeEOOX0aMMOCTb NpoBeaeHna IMbB B Tex
cryyasix, Korga KiMHMYecKkne nposiBieHns 3a-
6oneBaHMA HeNb3s1 0OBACHUTL OCHOBHOW NaTo-
norvein. LenecoobpasHo BbinosiHeHMe 3MbB
NpU KIMHWYECKN 3HAYMMON ULLEMUN C HEU3-
MEHEHHbIMU KOPOHaPHbLIMU apTepUaMmn, Mpu
060CHOBaHHOM MOAO03PEHUN HA MUOKAPOMUT,
MBC n Hann4nm gpyrux ycTaHOBNEHHbIX 3a60-
nesaHui cepgua. Pesynbtatel OMbB onpepe-
NAI0T OanbHEenWyo TakTuKy nedeHns H3M.
HecmoTps Ha To 4yTo OMbB 6bina ycoBepLUeH-
CTBOBaHa 3a nocnegHue 50 net, oHa aBnsieTcs
MHBA3VBHOMN MaHUNyNsUMEn U MOXET MpPOBO-
ONTbCA TOAbKO B KPYMNHOM MOApasaeneHnn,
vMetoLemM 60NbLLION onblIT 6e30MacHOro npo-
BeOEeHUs AaHHbIX Mpoueayp.

MynbTuancumnanHapHbii nogxod, U cna-
XEeHHas KomaHgHas paboTa Kapgmosaoros,
DYHKLMOHANBbHbIX U JIy4eBbIX OMarHOCTOB, Mna-
TOMOPG®OSIOrOB U 3HA0BACKYSAPHbIX XUPYProB
no3eonsieT JobuTbCA XOPOLIMX AnarHocTUYe-
CKUNX 1 Nle4eOHbIX pe3ynbLTaToB.
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This article highlights the importance and
diagnostic value of endomyocardial biopsy
(EMB) of patients with suspected non-coronary
heart disease, particularly myocarditis. A clini-
cal case of myocarditis and its successful veri-
fication by EMB of a patient with nonspecific
manifestations of heart disease, is reviewed.

Abbreviations

SARS-CoV-2 - causative agent of coronavirus
infection COVID-19

EMB - endomyocardial biopsy

NCMD - non-coronarogenic myocardial diseas-
es

HLA-DR — major histocompatibility complex

CD-3, CD-45, CD-8, CD-68 — lymphocytes

EchoCG - echocardiography

ECG - electrocardiography

ECR - erythrocytes sedimentation rate

LV EF - left ventricular ejection fraction

MRI — magnetic resonance imaging

CHF - chronic heaft failure

FC- functional class

IACE- inhibitors of angiotensin-converting en-
zyme

HR - heart rate

NT-proBNP — brain natriuretic peptide

ACS - acute coronary syndrome

IHD - Ischemic heart disease

Introduction

Noncoronagenic myocardial lesions are
a group of diseases, different in etiology and
pathogenesis, mainly diffuse lesions of the
heart muscle: inflammatory, dystrophic or de-
generative in nature, manifested by disorders
of its contractility, excitability, conduction, and
in severe cases, proceeding with cardiomegaly,
circulatory failure, arrhythmias (1). The classifi-
cation of non-coronary myocardial diseases
(NDM) used today in everyday practice (2)
includes: myocardiodystrophies, myocarditis,
genetically determined non-coronary myocar-
dial diseases caused by familial or sporadic
gene mutations.

Increased interest to the problem of non-
coronary heartdiseasesinrecentyearsis caused
by their growing prevalence among the popula-
tion, high frequency of temporary and perma-
nent disability, determining the social signifi-
cance of these diseases. In modern medicine,
the joint group of heart diseases, conventionally
referred to non-coronogenic, is the least speci-
fied and poorly studied, because these heart
lesions are very different in their etiology (3).

Despite the introduction of high-resolution
imaging methods (magnetic resonance, cardi-

ac computed tomography, myocardial scintig-
raphy), as well as the study of a wide range of
serological markers of myocarditis (C-reactive
protein, interleukins, tumor necrosis factor a,
antibodies to various cardiac antigens), their di-
agnostic capabilities remain unclear. Myocardial
biopsy remains the “gold standard” for the diag-
nosis of non-coronagenic heart lesions (4).

Myocardial endomyocardial biopsy (EMB) is
an invasive method of diagnostics, which allows
to obtain life-time samples of endocardium
and myocardium under physiologic settings
without surgical intervention (5).

The research protocol includes: immunohis-
tochemical study with antibodies, HLA-DR -
histocompatibility antigen class Il (to detect
markers of inflammation and immune activa-
tion); phenotyping of lymphocytes and macro-
phages with antibodies to CD-3, CD-45, CD-8,
CD-68; determination of viral infection with an-
tibodies to VP1 enterovirus, Epstein-Barr virus,
parvovirus B19, adenovirus, cytomegalovirus,
hepatitis C virus, herpes simplex viruses type 1
and 2, herpes virus type 6 (6).

The relevance of the problem also lies in the
fact that NCMD often proceed with symptoms
of much more common diseases — ischemic
heart disease, rheumatic heart disease, hyper-
tension, pulmonary hypertension and others.
All this makes it necessary to differentiate
NCMD with similar diseases (7, 8).

Objective

To analyze the results of 27 endomyocardial
biopsies in patients with various non-coronary
myocardial diseases.

Materials and Methods

In 2021-2022, 27 diagnostic myocardial bi-
opsies in patients with the clinic of non-coro-
nary myocardial diseases were performed in
the “A.A. Vishnevsky NMIC VMT” of the Ministry
of Defense of Russia. Of them 22 patients were
men and 5 women. The age varied from 19 to
68 years (mean age 44 years).

EMB was performed for the purpose of:

¢ making a diagnosis and confirm the pres-
ence /the absence of active myocarditis;

¢ determination of further treatment and
examination tactics;

¢ determination of cardiotropic viruses ge-
nome presence in myocardium;

¢ assessing the feasibility of surgical treat-
ment;

¢ evaluation of the effectiveness of the
treatment.
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Results

The results of endomyocardial biopsy and
myocardial morphologic examination are sum-
marized in Table 1.

Out of 16 (59.2%) cases of inflammatory
myocardial diseases, in 8 (50%) cases immu-
nohistochemical signs of inflammatory myocar-
dial disease were detected in patients with car-
diomyopathies (hypertrophic, arrhythmogen-
ic). Myocarditis with wall amyloidosis was
detected in 3 (18.7%). Myocardial cardioscle-
rosis was diagnosed in 5 (31.2%) cases.
In a number of cases, repeated EMB was
performed, the results of which diagnosed re-
solving myocarditis (the immunoinflammatory
process became less pronounced than in the
primary biopsy), and resolved myocarditis.

In 7 (25.9%) patients out of 27, histologic
study of myocardial biopsy specimens did not
reveal inflammatory changes in myocardium,
which required additional diagnostic technolo-
gies to verify the diagnosis.

The data of myocardial virological study are
presented in Table 2: viral genome was detect-
ed in myocardium of 14 (51.8%) patients out
of 27:in 9 (64.2%) cases this was a monoinfec-
tion with parvovirus B19, in 4 (28.5%) cases —
its combination with herpes virus type 6 and in
1 cases (7.14%) there was a monoinfection
with SARS-CoV-2.

The presence of virus does not mean the
presence of myocarditis, and the absence of
virus does not exclude myocarditis, so it is not
reasonable to judge the presence of NCMD by
virologic examination.

Conclusions

The nosologic principle of selection is a pre-
requisite of high informativity of EMB in all
27 patients. The obtained data emphasize the
necessity of EMB in those cases when clinical
manifestations of the disease cannot be ex-
plained by the underlying pathology.

Table 1. The results of endomyocardial biopsy

Compensation of the patient, withdrawal of
anticoagulants and antiaggregants, biopsy
by a team of experienced operators, possibility
of operative EchoCG, cardiosurgical support,
patient monitoring in the intensive care unit,
repeated EchoCG control after EMB are the
obligatory prerequisites of EMB safety in our
hospital. Manipulations were well tolerated by
the patients. In one case after EMB, there was
a complication presented as a bleeding from
the internal jugular vein on the right side, tense
postpuncture hematoma of the right half of
the neck. After appropriate diagnostic studies,
the hematoma was evacuated and bleeding
from the internal jugular vein on the right side
was stopped according to vital indications.

Clinical observation

Here is a clinical example of EMB and clinical-in-
strumental investigations performed in a patient
born in 2003, who was admitted to the FGBU
“A.A. Vishnevsky NMIC VMT” of the Ministry of
Defense of Russia with complaints of weakness, an
episode of loss of consciousness, dull pain in the
heart area.

From the case history it is known that a month
after a viral infection he had an episode of loss of
consciousness and hypotension up to 75/40 mm
Hg, in connection with which he was hospitalized in
the regional clinical hospital. At further examination
(ECG, Echo-CG, 24-hour ECG monitoring) “acute
myocarditis” was suspected.

Additional examination was performed in the
hospital:

General and biochemical analysis: no clinically
significant increase in nonspecific inflammatory
markers (C-reactive protein, ESR, eosinophils, leu-
kocytes) was detected.

The study of biomarkers of necrosis: was not car-
ried out.

Serologic markers of viral infection: studies were
carried out by ELISA method, which revealed
Epstein-Barr virus and herpes simplex virus.

Total number Inflammatory Inflammatory Ngl:gzla‘ler;rrr;:)ery
of studies myocardial disease | pericardial disease d ege cted
n (%) 27 (100%) 16 (59.2%) 4 (14.8%) 7 (25.9%)
Table 2. Results of virologic examination of myocardium
Total number . Combination
of viral genomes l::g‘rII?)‘il:\rf:f:tBi(:r? of parvovirus B19 n?:nF:)si‘r;?e(::‘gg N
detected and herpes virus type 6
n (%) 14 (100%) 9 (64.2%) 4 (28.5%) 1(7.1%)
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Fig. 1. Postcontrast MRI-scan (short axis projection,
basal area). The arrow indicates the area of contrast
agent accumulation in the myocardium of the left
ventricle.

Postcontrast

Fig. 3. MRI-scan (four-chamber
projection). The arrow indicates the area of contrast
agent accumulation in the myocardium of the lateral wall
of the left ventricle.

24-hours ECG monitoring registered negative deep
T teethinleads I, lll, aVF, V4-V6 and periodically during
the night ST segment elevation inleads I, lll, V5 up to 1
mm. No significant pauses were registered.

Echo CG: Hypokinesia of myocardium of the left
ventricle and interventricular septum of diffuse char-
acter, decrease in contractile function of the left
ventricle, (LV EF) 40% according to Simpson.

Contrast-enhanced cardiac MRI: Focal myocar-
dial lesion of the lateral wall of the left ventricle of
non-ischemic genesis, according to MR-signal char-
acteristics and pattern (pathognomonic/character-
istic sign) of delayed contrast is more likely of inflam-

Fig. 2. Postcontrast MRI-scan (short axis projection,
middle section). The arrow indicates the area of contrast
agent accumulation in the myocardium of the left
ventricle.

matory nature (Fig. 1-3). Insignificant decrease
in global contractility of the left ventricle.

We decided to perform endomyocardial biopsy in
order to verify the diagnosis.

EMB operation was performed in the angio-
graphic operating room. Under ultrasound naviga-
tion, the jugular vein was punctured on the right side
through a 6 Fr introducer and under radiological
control in the frontal and oblique (45°) projections,
biopsy forceps 5.5 F 50 cm were introduced into the
right ventricle through the superior vena cava and
right atrium. After feeling of “stop”, the biopsy
specimen was withdrawn backwards by 0.5 cm, the
forceps were opened and the repeated pinning
against the ventricular wall was performed. Further,
the cutting branches were closed and the bioptome
was carefully removed from the introducer. Biopsy
specimens were carefully removed from the biopsy
branches of the bioptome, using a 21 G needle. Six
biopsy specimens of right ventricular myocardium
(apex, free wall and interventricular septum) were
obtained during the study, four of them were sent
for morphologic study, two — for virologic study.
All biopsy specimens were fixed in Sol. Formaldegidi
10%.

For the information purposes, angiographic im-
ages of the bioptome in the right ventricular cavity
and interventricular septum are shown below
(Fig. 4).

Results of histologic and immunohistochemical
examination of the biopsy specimen: Chronic active
lymphocytic myocarditis of viral etiology (expression
of enteroviruses and parvovirus B19), with predomi-
nant activation of humoral immunity.
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Fig. 4. Tissue sampling from the myocardium of the right
ventricle.

On the basis of the above studies, the final diag-
nosis was made:

Main disease: Chronic active viral myocarditis
(expression of enteroviruses and parvovirus B19), of
medium severity.

Complications of the underlying disease: CHF
with low ejection fraction (40% according to Simpson),
1FC. Heart rhythm disorders: rare ventricular and
supraventricular extrasystole.

The patient was treated with drugs from the
groups of iIACE (prestarium 2 mg in the evening),
beta-blockers (bisoprolol 2.5 mg in the morning un-
der HR control), metabolic therapy (trimectal 35 mg
twice a day), as well as a course of antiviral therapy
(betaferon at a dose of 1 ml, every other day). On the
background of the conducted treatment the heart
pain did not recur, the phenomena of heart failure
decreased. Control EchoCG and MRI demonstrated
positive dynamics in the form of reduction of heart
chambers size, normalization of myocardial contrac-
tility, but there was still a focus of delayed contrast
accumulation, considered as fibrosis formation.

For further rehabilitation treatment the patient
was transferred to a branch of the hospital.

Conclusion

The non-specificity of manifestations, as
well as the necessity of complex diagnostic
studies make it difficult to establish the diagno-
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NpuMmeHeHHe KOMNO3UTHOro Y-ob6pasHoro
BEHO-BEHO3HOrO LWYHTA B KOPOHAPHOWU XHPYPrUu

N.P. Pagpaenn, A.H. NaHkoB*, K.B. letaxees, A.B. CtenaHos, T.C. CaHaoase,
E.B. SpHbix, K.B. MonasmucapsH, C.I1. Cemutko

HayyHo-npakTn4yeckunii LeHTp MHTePBEHLUMOHHOV kapanoaHrioaorim Gra0yY BO “TepBsbiii
MockoBckuvi rocyAapCTBEHHbIN MEANLMNHCKUE yHUBepcuteT umenn V.M. CedeHoBa”
MunsapaBa Poccuu (CeueHoBckuii YHuBepcuteT), MockBa, Poccus

BBegeHnune. [laHHoe uvccaegoBaHue Obl10 MPOBEAEHO A/ OLEHKN (YHKLNOHA/IbHOW COCTOSITE/IbHOCTU
Y-06pa3Hbix BEHO-BEHO3HbIX LLIYHTOB B CUTYaLmmn 06 bEKTUBHOIO HEAOCTATKa Kak apTepmnasbHOro, Tak v BEHO3-
HOro marepuasna, a Takxe y rnauneHToB ¢ M3MEeHEeHUEeM BOCXOLSLLEN aopThl [J1S BbIMOJIHEHUS MaKCUMaslbHO
anekBaTHOV peBackynisgpusaumm Muokapaa.

Marepuan. B peTpocriekTyBHoe nccaenoBaHve Ha 6a3e Hay4yHo-npakTM4yeckoro LleHTpa MHTEPBEHLIMOHHO
KapAavoaHrnoaoruy BoLsio 43 naumeHTa, npoonepupoBaHHbIx B nepuos ¢ 2017 no 2022 r. OCHOBHbIM KpUTe-
PUEM BKJIIOHEHUS MNaLMEHTOB B UCC/IeA0BaHNeE OblIO0 LLUYHTUPOBAHNE KOPOHAPHbIX apTepuii C MpUMEHEHUEM
BEHO3HbIX KOHAYUTOB B Y-006pa3Hori KoHpurypaumi. CpenHuii CpOK KOHTPOJILHOM LUYHTOrpagumn coctaBul
33 £ 8 mec. Bce onepaumy BbIMOHSINCH B YCII0BUSIX HOPMOTEPMUYECKOrO NCKYCCTBEHHOIO KPOBOObpaLLe-
HUSI, CpeaHee KOM4eCTBO KOHAYNTOB Ha naumeHTa coctaBuiio 3,4.

Pe3ynbratbl. Y10B/1€TBOPUTEILHOE DYHKLIMOHAIbHOE COCTOSIHUE Y-00pa3HbIX BEHO3HbIX LLUYHTOB B OTAAJ1EH-
Hom (383 + 8 mec) nepuoae 6110 nosydeHo B 86, 1% ciyyaes. [py 3ToOM He 6bl10 3aPUKCUPOBAHO HU O4HOIO
HapyLLUEeHWsI MO3roBOro KPpOBOOOPAaLLEHVS B MOC/I€0NepaLioHHOM nepuoae, He 6bisio Cy4aeB CTEPHAasIbHOM
WHOEKUMN Y NaLMEHTOB C UHCYJINH3aBUCUMbIM caxapHbiM anabetom, a n3 20 naymeHToB C BbiPaXXeHHOM vLLe-
MUEN HUXKHVX KOHEYHOCTEV paHeBasi UHPEKLUMST HUXHEV KOHEYHOCTY BO3HUK/IA TOJIbKO Y OAHOro (5%).
BaknovyeHne. Y-06pa3Hble BEHO-BEHO3HbIE LLYHTbI [10Ka3asav BrOJHE MPUeMIeMble OTAANEHHbIE PYHKLMO-
HaJlbHble pe3y/ibTarbl y NauneHToB C UISMEHEHUSIMU B BOCXOASILLEN aopTe Uil HEXBATKOW KOHLYNTOB U MOTYT
ObITb MPUMEHEHbI C LIEJIbI0 JOCTUXEHWSI MakCuMasibHO afieKkBaTHOV peBacKy/ispu3aumm Myuokapaa.

KmoueBsbie cnoBa: AKLL, Y-06pa3Hblii LLYHT, BEHO3HbIV KOHAYNT, arTepoOMaTo3 aopThl

Anga untuposanus: V.P. Padaenu, A.H. MNMaHkos, K.B. letaxees, A.B. CtenaHos, T.C. CaHpoa3se, E.B. ApHbix,
K.B. NMonbmuncapsiH, C.M. Cemutko. MpuMeHeHne KOMNo3nTHOro Y-o6pasHoro BeHO-BEHO3HOrO LLyHTa B KOPO-
HapHOW xunpyprun. MexayHapoaHbIi XypHan UHTEPBEHUMOHHOV kapanoaHrvonoruy. 2023; 74 (3): 87-99.
https://doi.org/10.24835/1727-818X-74-87

KoH)NUKT nHTEepecoB: aBTopbl 3asBASAI0T 00 OTCYTCTBUM KOHDINKTA MHTEPECOB.

UcTouHuku puHaHcnposaHua: paboTa BbiNosiHeHa 6€3 CrIOHCOPCKOMN NoaaePXKU.

Use of the composite Y-shaped veno-venous
bypass graft in coronary surgery

I.R. Rafaeli, A.N. Pankov*, K.V. Getazheev, A.V. Stepanov, T.S. Sandodze,
E.V. Yarnykh, K.V. Gulmisaryan, S.P. Semitko

Scientific and Practical Center of Interventional Cardioangiology, 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 (Sechenov University), Moscow, Russia

Introduction. This study was performed to assess the functional status of Y-shaped veno-venous bypass
grafts in cases of lacking both arterial and venous material, as well as in patients with ascending aorta
abnormalities, in order to perform the most adequate myocardial revascularisation.

Material. The retrospective study performed in Scientific and Practical Center of Interventional Cardioangiology
included 43 patients, who underwent surgery between 2017 and 2022. The main inclusion criterion for the
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study was coronary artery bypass grafting (CABG) with the use of Y-shaped venous conduits. The control
bypass angiography was performed in average in 33 = 8 months. All interventions were performed under
normothermic cardiopulmonary bypass (CPB), and the average number of conduits per patient was 3.4.
Results. Satisfactory functional status of the Y-shaped venous bypass grafts in the long-term (33 + 8 months)
period was observed in 86.1% of cases. At that, no cases of cerebrovascular accident were reported in the
postoperative period, as well as no sternal infections in patients with insulin-dependent diabetes mellitus,
and only one patient out of 20 patients with severe lower limb ischaemia had wound infection of the lower
extremity (5%).

Conclusions. Y-shaped veno-venous bypass grafts demonstrated quite acceptable long-term functional
results in patients with ascending aorta abnormalities or conduit deficiency and they can be used to achieve the
most adequate myocardial revascularisation.

Keywords: CABG, Y-shaped bypass graft, venous conduit, aortic atheromatosis
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BeepneHue

HecmoTps Ha akTMBHOE pasBuUTUE M LLUNPO-
KOe BHEOPEHME YPECKOXHbIX BMELLATENbCTB,
3Ha4YMTENbHadA 4acTb MAUMEHTOB C ULLEMUNYEC-
Kol 6onesHbio cepaua (MBC) nopopepraetcs
onepaumm KOpoHapHOro wyHTmnpoBaHua (KLL).
Bo MHOrmx cnydasx aHaTOMUYeCKue M3MeHe-
HMS1 KOPOHAPHbIX aPTEPU TAKOBbI, YTO NMOJIHYHO
peBacKkynapmsaLmio MOXHO JOCTUTHYTb TOJIbKO
npu Xmpypruyeckom smelsatenbctee (1, 2).
B nocnepgHee pecatuneTme WwMpoko obeyxaa-
eTcsa ToTajibHas apTepuasibHas peBackynspu-
3auma (TAP), npu kotopon KLU npoBogutcs
C WCMOJIbS8OBAaHMEM WCKIIIOYUTENIBHO apTe-
puanbHbIX KOHOYWTOB. B aTmMx paboTtax mnccne-
LOBaTesnn CCblNaloTCs Ha Nydlne OTAaNIEHHbIE
pesynbrarthbl LWWYHTMPOBaHUA (3-5). Tem He me-
Hee yacTtoTa onepauur C UCMOoAb30BAHUEM
Jaxe OBYX MaMMapHbIX apTepuii B MUPOBOM
npakTuke He npeBbiaeT 5-15%, a Ha gonto
TAP npuxogoutcsa He 6onee 8% Bcex peBackKy-
napudaumn mmokappa (6). Konnyectso aprte-
puasnbHbIX aHACTOMO30B MOXET OblTb OObek-
TUBHO OrpPaHUYEHO B Cllydasix HexBaTku maTe-
pvana ong KoHgymta (nepeHeceHHas nyyesast
Tepanus rpygHoOn KIETKW, pasfinyHble MHTPa-
onepauvoHHble MNOBPEXAEHUS MaMMapHOM
apTepumn, U3MEHEHUA N/ OKKITIO3UA Jyye-
BOWV apTepuun) nan B CBA3U C TSXENON COnyT-
CTBYIOLLEN NATONIOMMEN, TakKoW Kak OXMpPeHune
1 caxapHblin anabet (CA) (7, 8).

B noBcegHeBHOM NMpakTUKe KOPOHAPHbIX XA -
PYProB OCHOBHbLIM KOHOYUTOM OcTaeTcsi 60/ib-
was nogkoxHas seHa (BINB), koTopas ncnosb-
3yeTcda He meHee 4eM B 80% cny4daeB (9, 10).
Heobxo0aMMo NoA4YepPKHYTb, YTO BbICOKUIA ypPO-

BeHb 1ncnosb3oBaHns bBIMNB Takke MOXeT BbiTb
CBSI3aH C OTCYTCTBMEM KOHCEHCYCa B OTHOLUE-
HUM nydveBon aptepun (J1A) nnu NnpaBon BHYT-
peHHen rpygHon aptepumn (BIMA) B kadectse
BTOPOro MpPeanoYTUTENLHOrO0 KOHOyuTa Mnpu
KLU (11).

OCHOBHbIM NPENATCTBMEM AJ151 BbIMOJSIHEHUS
K/laCCUYECKNX NPSIMbIX LIYHTOB SIBASIETCS U3-
MeHeHne Bocxoaduien aopTbl (BA). B Takmx
cnyyasax mMaHunynsauum Ha BA moryt npumso-
ONTb K paTasibHbIM OCNIOKHEHUSIM B BUOE M-
6onmsaumn Mo3roBbix aptepuin (12). B aTon
cuTyaumm odyeBugHa Lenecoobpas3HoCTb Nnpu-
MEHEHNST CNOXHbIX LUYHTOB, KOTOpbIE OailoT
BO3MOXHOCTb MPU OOHOM MNPOKCYMAasbHOM
aHaCTOMO3€e BbIMOJIHUTL PEBACKYNSPMU3aLmio
2 n 6bonee KOpPOHapPHbIX apTEPUIA.

Hepenko BCTpevatoTcs criydam, orpaHunymn-
BaloOLLME KONMNYECTBO UCMOJIb30BAHUS 1 BEHO3-
HbIX KOHOYWUTOB. Takme cuTyauum BO3HMKAIOT
Yy NauMeHTOB C BbIPAXEHHON XPOHMYECKON
vwemmen HMXHnx koHeyHocten (XMHK), korga
OJNVMHHBIN pa3pes 4J15 B3ATUA BEHO3HbIX TPAHC-
MJaHTaTOB MOXET NPUBECTU K TSXKENbIM paHe-
BbIM MHEKUMAM. [prninHamMm HegoCcTaToOuHOM
OJIMHblI BEHO3HbIX TPAHCMIaHTATOB Takxke SAB-
nqaTCa nepeHeceHHaa GnebakToMuUs, MOCT-
TpomboTmyeckas M Bapwuko3Hass 00Ne3Hb.
B cBa3n ¢ aTUM 19 MakCUMasibHOM MOJSIHOThI
peBackynapu3aumn cTtanu paccmaTpuBaTtb
pPa3nnYHbIE TUMbI CNIOXHbIX LLYHTOB.

B nutepatype nmeeTcs Hemasio CBeOeHUM
OTHOCUTESNIbHO PEe3yNbTaTOB CEKBEHLMAbHbIX
aHactomMmo30B (13-15). Y10 kacaetca Y-00-
pPa3HbIX LUYHTOB, TO paccMaTpmBaloTCH UCKITIO-
YUTENbHO Crlydan, Korga xoTa Obl OgHa U3 HO-
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XEK KOMOVHMPOBAHHOIO LWYHTa NpeacTaBneHa
aptepuen (BrA vnm J1A) vnmn BrNB (16-18).
Mpwn 39TOM, HECMOTPS Ha UMEIOLLYIO NpakTuye-
CKYD OCHOBY pPacnpOCTPaHEHHOCTb BEHO3HbIX
KOHOYWUTOB, B OOCTYMHOW AuTepaTtype npaktu-
4yecku OTCYTCTBYET MHPOopMaLus 06 NCMOoJIb30-
BaHMMN BEHO-BEHO3HbIX Y-00pasHbiX KOHOYW-
TOB.

Llenb npencraBneHHoW pabGoTbl — M3y4ye-
HMe pe3ynbTaToB PYHKLMOHANIBHOIO COCTOSAHUS
Y-06pa3zHbix LYHTOB B OTAAJIEHHOM MepMoae.

Matepuan n metoabl

PaboTa HOCUT pPeTPOCNEKTUBHBIN XapakTep,
OCHOBAHHbI Ha A0- U MOCcneonepaumoHHOM
aHanmse faHHbIX KopoHapoaHruorpadpum (KAI)
1 wyHTorpadpun (LLUTM). Becero B nepuog ¢ 2017
no 2022 r. npoonepMpoBaHO 57 NaUWEHTOB,
KOTOPbIM ObIO BbIMOSHEHO Y-006pas3HOe BEHO-
BEHO3HOE LWYHTUPOBAHME KOPOHAPHbLIX apTe-
puii. Bce npen- n nocneonepauyioHHble nccne-
noBanus, sktoyatowme KA n LU onepatnBHoe
JledeHme BhbINoSHAANCh B Hay4yHO-NpakTn4eCckom
LEeHTPE WHTEPBEHUMOHHON KapAWOaHrnoso-
rm — HIMUKMK (CeveHoBCKUIN YHUBEPCUTET).

JunarHo3 MBC ocHoOBbIBaNCca Ha KJIMHWUKO-
aHAMHECTUYECKMX [OaHHbIX, OOBEKTUBHOM
OCMOTPE U AaHHbIX MHCTPYMEHTa/IbHbLIX METO-
nosuccnegosaHus (9Kl BOM, XM-3KT, OxoKT).
MokazaHUAMM K BbIMOJIHEHUIO CENEKTUBHOMN
KAl 6b1u: Hanmume KINHUYECKUX MPOSIBIIEHUI
CTEHOKapanKn, NMEePEHECEHHbIN B MNPOLUIOM WH-
dapkT Mmokapna, 3apeructpmpoBaHHasa umlle-
MU MMokapaa, CHUXKEHUE UM OTCYTCTBUE CO-
KpPaTUMOCTN OLHOrO WUAN HECKOJSIbKMX CErMeH-
TOB MMOKapga NIEBOro Xenygoyka, Hanun4dme
N3MEHEHUI KOPOHAPHOIro pycra, BbIABIEHHbIX
npuY MynbTUCMNPANIbHON KOMMbIOTEPHOW TOMO-
rpadun.

Bcem nauyeHTam npu Beinucke 6bis10 npea-
JIOXXEHO KOHTpONbHOE nccnenosanme (KAl unum
MCKT) KOpOHapHbIX apTEPUIN U LLYHTOB CMyCTS
6 mec nocne onepaumy UM paHee No KIIMHNYeC-
KO HeobXxoOaMMOCTU (BO3BpAT CTEHOKapauu).
M3 57 npoonepupoBaHHbIX NAUVEHTOB B UC-
cnepoBaHne sowno 43. 13 14 naumeHToB, He
BOLWEOWMX B uccrnegoBaHue, 5 oTkasanucb
BBUAY XOPOLUEr0 CaMO4YyBCTBUS U OTCYTCTBUS
XenaHusa NnpoxoanTb nccnenoBaHue, ¢ 5 6bin
yTEPSHbI KOHTaKThI, 3 HE ABUINCL HA 06Ccneno-
BaHMe Mo NpUYMHE NPOXUBAHUS B OaJIbHUX pe-
rMoHax CcTpaHbl, 1 NnaumMeHT ymep OT OCNOXHe-
HWIA, CBA3aHHbIX C HOBOWM COVID-19-mHpekumpen.

OCHOBHbBIM KpUTEPUEM BKJTIOYEHMS NaUMEH-
TOB B uccnegoBaHue Oblo WYHTUPOBAHNE KO
POHaPHbLIX apTEPUN C NPUMEHEHNEM BEHO3HbIX

Tabnuua 1. KnnHUKO-aHaMHecTU4eckue mnokasaTenu
06cnefoBaHHbIX 60bHBIX (N = 43)
MokasaTtenn n (%)

My>XY4MHbI 32 (74,4%)
KeHLLMHbI 11 (25,6%)
CpepnHuii BO3pacT, rogpl 66 =4
NMT > 30 kr/m? 6 (13,9%)
ApTepuanbHasa runepTeH3ns 28 (65,1%)
CaxapHblil onabeT (MIHCYANH3aBUCUMbIN) 15 (34,9%)
Kypenune 20 (46,5%)
MynbTndoKanbHbI aTepOCKIEPO3 25 (58,1%)
XpoHMYeckas NWEMUS HUXKHUX 20 (46,5%)
KoHe4yHocTen 26—3-1 cTenexm
ATepomaTo3 BOCXOASLLEN a0PTbl 13 (30,2%)
dnebakTomusi/Baprko3Has 601e3Hb 3(6,9%)
B aHaMHe3e
IlI-1V knacc cTeHokapamm 16 (37,2%)
MocTnHdaPKTHLIN KapaMOCKIepo3 25 (58,1%)
HectabunbHas cTeHokapaus 1(2,3%)
HapylwieHune putma cepaua 7(16,3%)
MopaxeHwue cTBONA NEBOI KOPOHAPHOWA 6 (13,9%)
aptepumn >50%
®dpakuusa Buibpoca NeBoro 8 (18,6%)
xenynoyka <40%

KOHOAYUTOB B Y-06pa3HoW KoHburypaumu.
BblGoOp nNpuMeHeHus OaHHOro Buaa TpaHCc-
naaHTaTa OCHOBLIBAJICA HA PEeLUeHnn Xmpypra
M BO MHOIOM 3aBUCENT OT aHaToOMO-Tornorpa-
dryeckom xapakTepucTuKom KOPOHAPHOro
pycna, Hanmuus y nauymeHTa BblPpaXXEeHHOMN
XWHK, uHcynuH3asucumoro CJl, BbipaeH-
HOrO aTtepomMaTo3a BOCXOOALWLEN aopThl,
dnebakToMMM B aHAMHE3e UM BaPUKO3HOM
©onesHu.

OCHOBHbIE KIIMHUKO-aHAMHECTUYECKME OaH-
Hble NauMeHTOoB NpeacTaBneHbl B Tabn. 1.

Cnepyet oTMeTUTB, 4TO 20 (46,5%) naymeH-
TOB CTpagann BbiPaXEHHbIM aTEPOCKIEPOTU-
4YEeCKUM MopaxeHnemM apTepuin HUXXHNX KOHEY-
HocTelr, y 15 (34,9%) 6bl1 MHCYNMH3ABUCK-
mbin C. Y 30,2% onepurpoBaHHbIX NALVEHTOB
OblNN BbIpaXEHHbIE N3MEHEHNS BOCXOASALLEN
aopThl.

OnepaTuBHasa TeXHUKA

1 onepauuoHHbIE AaHHble

dnameTp WyHTUPYEMbIX apTepuin OUEeHU-
BaJICA C MOMOLLbIO KOPOHAPHbLIX OYyXeN ¢ Me-
TaNIM4ECKMM HAaKOHEYHUKOM auameTtpom 1,0,
1,5, 2,0 mm. B nepByio o4yepeab BbINOHANN
ANCTasbHble aHACTOMOS3bl NOANMPONUIIEHOBOMN
HUTbIO 7-0 C CNONBb30BaHNEM MeTOAA Hernpe-
pbIBHOrO WWBa. B cnyyae BblpaXeHHOro name-
HEHVA BOCXOAALEN aopTbl MPOKCMMaJbHbIN
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aHacToMo3 ¢opMuMpoBancsa Ha nepexaTon
aopTe HernpepbiBHbIM LLUBOM HUTbIO U3 MONU-
nponunena 6-0. B cnyyae manon3mMmeHeHHOMN
aopTbl NPOKCMMalbHbIA aHACTOMO3 BbIMNOJIHSA-
n Ha 6OKOBOM OTXaTuM aopThl NOCNE BOCCTa-
HOBJIEHMNS KOPOHAPHOro kpoBoToka. OCHOBHas
OpaHwa BeHO3HOro Y-obpasHoro koHayuTa
LWYHTMPOBAna KOPOHapHYID apteputo 06osb-
wero guameTtpa, 6OKOBOM KOHAYUT BLUMBANU
K OCHOBHOW HUTbIO 7-0.

Bce onepauuu BbIMOMHAANCL B YCNOBUSIX
HOPMOTEPMUNYECKOIO MCKYCCTBEHHOINO KPOBO-
obpawenna (MK) ¢ npumeHeHnem moandu-
UMpOBaHHOW B HalwleM LleHTpe KyCToaMO0NI0BOMN
kapononnerun. Bpema WK paBHAMOCH
63,2 = 10,4 MmuH, Bpemsa nepexarus aopTbl —
39,2 £ 7,2 mmH. CpeaHee KONYEeCTBO KOHOYU-
TOB Ha naumeHTa coctasuno 3,4 + 0,6. Jleead
BIA Obina vcnonb3oBaHa BO BCEX Clly4vasix.
Y 35 (81,4%) naumeHTOB — ANI9 peBackynsi-
pusaumun NMMXXB. B 8 (18,6%) cnyyasx 6biso
BbIMOJIHEHO OMMaMMapHOE LWYHTUPOBAHME,
npu aTom npason BIA wyHTuposann NMMXKB,
a nepasi MaMMapHasi apTepus 6bia MCNob30-
BaHa ONns peBackynspusaumm bacceinHa ormba-
lowen aptepun (Tabn. 2).

CpenHuin CPpOK KOHTPOMBbHOW LWyHTOrpadum
coctaBun 33 + 8 mec.

Cratuctnyeckmin aHanua nogpasymMmeBan
onucaTesibHyl0 U CPaBHUTENbHYIO CTaTUCTUKY
KQYeCTBEHHbIX NepeMeHHbIX. Pasnnumnsa mexay
rpynnamMmm WnccnegyembiX LUYHTOB CUYUTaNUCh
CTaTUCTUYECKM 3HAYMMbIMM MNPU 3HAYEHUU
p < 0,05.

Ta6nuua 2. OCHOBHblE MHTPa- W MOCNEONEPALMOHHbIE
[laHHbIE OMEPVIPOBAHHbIX NaLMEHTOB

Pe3ynbTaTtbl nccnepoBaHusa

MDYHKUMOHANbHOE COCTOSIHME LUYHTOB OLEe-
HMBaNOCb Kak: 1) yooBNeTBOPUTESIbHOE — aH-
TerpagHoe 3anofIHeHVe KOHOYUTOB NPU OTCYT-
CTBUM B HUX U3MEHEHUI Ha NIOOOM yyacTKe;
2) HeyooBNETBOPUTENBHOE — HaINYME FEeMO-
OMHAMMNYECKM 3HAYMMOrO CYXEHUSI B aHACTO-
MO3ax, B Tesie LyHTa, NepekpyT U OKKO3US
KOHAYMTOB.

Bcero ncnonb3oBaHo 8 pasnmyHbIX KOMOU-
HaUWN peBackynapursaunm KOPOHapHbIX apTe-
puii (Tabn. 3). TpeTb nccnenyemMbix KOHOYUTOB
(13 (30,2%)) wyHTMpoBanu 6acceriH BTK-MA,
hanee no 4acTtoTe MCMNOoJSIb30BaHUA CreaoBanm
3M>XB-3B6B n BTK-OA -9 (20,9%) 1 8 (18,6%)
LLYHTOB COOTBETCTBEHHO.

MN3y4eHO COCTOSIHME KOMMO3UTHbIX LUYHTOB
Kk 86 KOpoHapHbIM apTepusm (Tabn. 4), KOTopble
pasgenunm Ha 2 rpynnbl: nepeas — guameTp
aptepuii 1,5-2,0 mm 47 (54,7%) n BTOpasa —
onameTp apTtepuinn bonee 2,0 mm 39 (45,3%).

B nopaensitowemMm OONbLUMHCTBE Cly4aeB
peBackynapuanposaHo 69 (80,3%) kopoHap-
HbIX apTepui ¢ reMoANHaAMMNYECKN 3HAYUMbIMI
(6onee 70%) cteHo3zamu, 10 aptepuin (11,6%)
ObINM OKKJI03MPOBaHbI, Y 7 (8,1%) apTepuii Obinu
reMoaHaMmMyecku rnorpaHmnyHble CTEHO3bI.

N3 43 cnoxHbix KoHOyutoB 37,2% Oblnu
aHaACTOMO3MPOBaHbI C apTEPUAMU JMaMETPOM
1,5-2,0 mm (puc. 1).

B 12 (27,9%) cnyyasx anameTtp obenx Ko-
pPOHapHbIX apTepuin 6bin >2,0 MM (puc. 2).

PeBackynsapusauns aptepuin pasHoro ama-
MeTpa BbinosiHeHa B 15 (34,9%) cnyvasx
(puc. 3).

dyHKUMOHaNbHAA COCTOATENIbHOCTb BCEX
M3y4aemMbix KOHOYMTOB cocTtaBuna 86,1%
(37 wyHTOB) (TAbN. 5).

Ta6amua 3. OCHOBHbIE KOMBMHALMM KOMMO3WUTHOTO LUYHTA

MokasaTtenu [aHHble

CpepnHee KonM4yecTBo aHaCTOMO30B 3,4
Wcnonb3osaHue nesowt BrA 43 (100%)
CpefnHuin CpoK KOHTPOSIbHOM 33+ 8 mec
LyHTorpadum
BrvMammapHoe LyHTMpOBaHmne 8 (18,6%)
Bpems K 62,3 + 10,4 MuH
Bpemsi nepexartus aopThl 39,2+ 7,2 MVH
Bpems HaxoxaoeHuns B OPUT 20,84
dubpunnaums npencepani 11 (12,6%)
B MocneonepauyoHHoOM nepuoae
PaHeBble nHdekunmn:

rpyamHa 0 (0%)

HVKHNE KOHEYHOCTU 1(2,3%)
Taxenble NocneonepaLmoHHbIe 0CNOX- 0 (0%)
HeHWs (MHPapKT MUOKapaa, UHCYILT,
noyeyHast HegocTaTo4HOCTb, CIMOH)

KomGuHaums wyHTa KonunuectBo
LUYHTOB
NMA-IA 2 (4,7%)
BTK-OA 8 (18,6%)
OB-[OA 4 (9,3%)
NMA-BTK 1(2,3%)
NMA-MA 4 (9,3%)
BTK-MA 13 (30,2%)
3MXB-36B 9 (20,9%)
MKA-3MXB 2 (4,7%)

lpumevaHne. JA - pmnaroHanbHaa aptepus, UMA -
nHTepMegunanoHaa aptepus, BTK — BeTBb Tynoro kpas,
OB - orubaiowas BetBb, KA - npaBas kopoHapHas
aptepust, SMXB - 3aaHsas MexokenyaoykoBas BeTBb, 3bB —
3aaHeb0KOBas BETBb.
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TaGnuua 4. Xapaktepuctuka LLYHTUPOBaHHbIX apTepuii

OnameTp WyHTUpyEMbIX >2,0 MM 39 (45,3%)

KOPOHapPHbIX apTepui 1.5-2.0 MM 47 (54,7%)

CTeneHb nopaxeHus 60-70% 7 (8,1%)

KOPOHapPHbIX apTepuin >70-99% 69 (80,3%)
Okknio3uns 10 (11,6%)

CouyeTaHue amameTpoB apTepuin | LLyHTupoBaHbl 06e apTepun amametpom 1,5-2,0 mm 16 (37,2%)

¢ ¥-06pa3HLIM UIyHTOM LLlyHTpoBaHbl 06e apTepun amameTpom >2,0 MM 12 (27,9%)
LLlyHTMpOBaHbl apTepum, ogHa 13 KoTopbix Anametpom 1,5-2,0 mm, 15 (34,9%)
npyras >2,0 mm

Puc. 1. KOMNO3UTHbIN BEHO-BEHO3HbIN LUYHT K MPOMEXYTOUYHOW 1 AnaroHanbHo aptepum (6enbie CTpenku, auameTp
obenx 1,5-2,0 mm). LyHTorpadus BbinonHeHa cnyctsa 30 Mec nocne onepaumm, BbisiBNeH (QYHKUNOHMPYOWWNIA
LUYHT K YKa3aHHbIM apTEPUSAM.

Puc. 2. KOMNO3UTHbLIN BEHO-BEHO3HbIN LLIYHT K 3MXKB- Puc. 3. LWWyHT k JA (4epHasa cTpenka, anametp 1,5-
3BbB (ykasaH 6enbiMu cTpenkamu, auameTtp obeunx 2,0 MM) BWUT B GpaHLly BEHO3HOro koHaymta k MA
>2,0 mm). LyHTOrpadus BeinonHeHa cnycta 25 mec (6benas ctpenka, guametp 2,0 mm). LyHTorpadwus
nocrne onepauuu, BbISIBIeHA YOO0BAETBOPUTENbHAS BbINOSIHEHA cnycTa 37 MEC nocne onepawmmn, BbiBleHa
dyHKUMS LWyHTA. yoosneTsoputenbHas GyHKUMS KOHOyMTA.

lNpumeHeHne KoMno3nTHOro Y-o6pa3Horo BEHO-BEHO3HOIO LLYHTA B KOPOHAPHOM XUpypriv



CERAEYHO-COCYANCTAS XNPYPI Vs

Tabnuua 5. Pe3ynstaTbl GYHKLUMOHANBHOTO COCTOSIHUS KOMMO3UTHbIX LLYHTOB

LLlyHTe! YAOBntg;:fLrJ:anan p
Y-06pa3Hble BEHO3HbIE KOHAYUThI 37 (86,1%)
K aptepusim guametpom 1,5-2,0 Mm 13 (81,3%)
K apTtepusam >2,0 mm 11(91,7%) <0,05
K apTepusim pa3Horo amameTpa 13 (86,7%)

CnepnyeT OTMETUTb, YTO KOHOYWUTbI, aHACTO-
MO3MPOBaHHbIE C apTeEPMaMM anameTpom 1,5-
2,0 mm, dyHkumoHupytoT B 81,3% cnyyaes,
npwv peBackynapusaumm obenx aptepuin ¢ ana-
MeTpoM Gonee 2,0 MM yOoOBETBOPUTENbHAS
GYHKUMS WYHTOB BbisiBieHa B 91,7%. lMony-
YeHHble pe3yfbTaTbl B rpynnax cTaTMcTU4eCcKu
3Ha4YMMO oTIM4anucb mexay cobon (p < 0,05).

OO6GcyxaeHue

Y nauyeHToB C MHOrOCOCYOMCTbIM nopaxe-
HMEM KOPOHAapPHbIX apTEPUIN HEPELKO BCTPEYya-
IOTCS Cnyy4an, KOrga BblPaXXeHHblIE N3MEHEHUS
BA penaloT XM3HEHHO OMAaCHbIMU MaHUMysi-
LM NO BbINOJIHEHMIO MHOXECTBEHHbIX MPOKCU-
MaJsibHbIX 2aHACTOMO30B Ha aopTe. B Takux cny-
yadx MPUMEHEHME CJIOXHbIX aHacTOMO30B
(cekBeHUMaANbHbIX UK Y-00pasHbIX) ABNSETCS
NPakTU4eCckn eOUHCTBEHHbLIM MpPaBUJibHbIM
BbIXOZOM )11 LOCTUXEHUA a4eKBATHOCTU pe-
Backynapusauuun (17). lNpn aToM BbILLEN3NO-
>XEHHOE MOXET CoYeTaTbCs C CUTYaLUSIMK, KOT -
[a XUPYPrn orpaHnNyeHbl ewe 1 B KOJIM4eCcTBe
MaTepuana gnsa TAP nnam 6mamMmMapHOro LyH-
TUpOBaHUA (HEyOoOBIETBOPUTENIBHOE COCTOSA-
HME MaMMapHON apTepun, PUCK CTEPHAasIbHOMN
MH)EKLMN MPU B3ATUN OBYX MPYAHbIX apTEPUN,
BapuMKo3Haa 60ne3Hb, OKKII03USA pagmanbHON
apTepumn, MHcynuH3asucumbli CL, oxnpeHme
u np.). MNomnmo atoro, B cay4vasix, Korga y na-
LuMeHToB ¢ BbicOoKOM cTteneHbid XMHK, nocTt-
TpoMb0oPpNedbUTNYECKUM CUHOPOMOM, Bapw-
KO30OM BEH HUMXHUX KOHEYHOCTEN MM nocne
dnebakToMUM orpaHundyeHa m Heobxoaumas
OJIMHA BEHO3HOrO TpaHcnnaHTaTa, a Tonorpa-
dna KOPOHaApPHbIX apTeEPU HEe MNOo3BONSET
BbIMOMIHATb CEKBEHLMANIbHbIA aHACTOMO3,
Y-00pa3Hblii BEHO-BEHO3HbIV LWYHT MOXET
CcTaTb €MHCTBEHHOW NpUeMsieMon albTepHa-
TUBOW peBacCKynapu3aumm 3a CYeT YyMeHbLUe-
HUS XUPYPru4eckown TpaBMbl M MCMNONbL30OBa-
H1a ydyacTtka BlNB nuwb Ha ronexHw.

Mpwn aToM, HECMOTPS Ha TOT ¢akT, 4To BINB
Nno-npexHeMmy SABJISeTCHd CaMbiM HaCTbIM TPaHC-
nnantatom (19, 20), B MMpoBOIN nutepartype
NPakTU4ECKM OTCYTCTBYIOT YNOMUHAHUS 00 1C-

nonb3oBaHuUM Y-006pa3HbiX BEHO-BEHO3HbIX
KOHOYWUTOB MpU MNPSMON peBacKynapusauum
Mmokapga. OCHOBHblE OOCTYMNHblE CBEOEHUS
NocBsLLEeHbl KOHPUrypauum Y-obpasHoro LyH-
Ta B Buae BIA-BIB (16-18). lNMpuBepxXeHLupbl
OaHHON METOAMKW BbINOAHSAIOT onepaunn C Le-
NbI0 MUHUMU3ALUW MaHUNynaunin Ha BA, 4To-
Obl U3bexaTb HEBPONOrMYECKUX OCNOXHEHUN,
a Takke B c/ydasx 0O beEKTUBHOIO OrpaHNYeHns
BO3MOXHOCTW BbINOSIHATL TAP nnu bumammap-
HOe WyHTupoBaHue (7, 8).

B Hawem nccnenosaHum 6bi1 NOJyYeH yaoB-
NETBOPUTENbHbIN OTOANIEHHbIV pe3yabTat QyHK-
umm Y-obpasHbix BEHO3HbIX LUYHTOB (86,1%,
cpenHuin cpok nocne onepaumm 33 £ 8 mec).
Mpwn 3TOM He ObiNo 3adMKCMPOBAHO HN OOHOIO
HapyLleHns MO3roBOro KpOBOOOPALLLEHWS B MO-
cneonepaumoHHom nepuoge. M3 20 naumeHToB
¢ XMHK 2Bb-3-11 cteneHn paHeBasi MHpeKuus
HMXXHEN KOHEYHOCTW BO3HUKIIA TOJbKO Y OHOIO
(5%), a y 15 nauneHToB C UHCYIMH3aBUCUMbIM
C/[, He ObIIO OTMEYEHO CiyyYaeB CTepHasbHOMN
MHpekuyn. NMony4yeHHble B HaAWEM nCCenoBa-
HUWM pe3ynbTaTbl MoKasbiBaloT, 4TO Y-obpa3Has
KOHpUrypauysi BEHO-BEHO3HbIX KOHOYUTOB SB-
NFeTCcs BMOSHE OMpPaBAAHHONM B cnyyasix, korga
WCKJII04alOTCS MHOXECTBEHHbIE MaHUNyNaUMn
Ha aopTe, MMeKTCs OOBLEKTUBHbIE MPUYKHbI,
orpaHnyYMBaloOLLIME AOCTATOYHYIO AJIMHY Kak ap-
TepuanbHbIX, Tak U BEHO3HbIX KOHOYUTOB, a TO-
norpadusa KOPOHAPHbIX apTEPUIN HE MO3BONSIET
BbINOSIHUTb aAEKBATHbIN CEKBEHLMANbHbBIN aHa-
CTOMO3 WJIN CTENEHb CYXXEHUS KOPOHAPHbIX ap-
Tepuii He COOTBETCTBYET TPeOOBAHMAM NpUMe-
HseMbIX WYHTOB (ana JIA 6onee 85%, ona BrA
He MeHee 70%), obecneumBaroLmMX NX GYHKUM-
OHaJIbHYIO COCTOATENBHOCTL (21, 22).

3aknoyeHue

Y-O6p83HbIe BEHO3Hble KOHOYNTbI NOKa3ann
BMoOJiIHE npuemMinemMble OTAaJIEHHble C])yHKLl,I/IO-
HalJibHble pe3ysibTaTbl Y NaunMeHToB ¢ USAMeHe-
HUSIMU B BOCXOASILLEN aopTe WM HexBaTKOMN
KOHAYUTOB N MOTYT ObITb MPUMEHEHBI C LENblo
OOCTUXEHMST MakCMalibHO afeKBaTHOM peBa-
cKyngapusaumm mmokapaa.
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Introduction

Despite the active development and
widespread introduction of percutaneous
interventions, a significant proportion of
patients with coronary artery disease (CAD)
undergo coronary artery bypass grafting
(CABG). In many cases, the anatomical changes
of the coronary arteries (CA) are such that
complete revascularization can be achieved
only by surgical intervention (1, 2). In the last
decade, total arterial revascularization (TAR), in
which CABG is performed using exclusively
arterial conduits, has been widely discussed. In
relevant publications, researchers refer to
better long-term results of bypass surgery (3-
5). Nevertheless, the worldwide rate of
interventions using even two mammary arteries
does not exceed 5-15%, and TAR accounts for
no more than 8% of all myocardial
revascularizations (6). The number of arterial
anastomoses can be objectively limited in cases
of material deficiency for the conduit (patient
hadthoracic radiotherapy, variousintraoperative
injuries of the mammary artery, abnormalities
and/or occlusion of the radial artery) or due to
severe comorbidity such as obesity and
diabetes mellitus (7, 8).

In routine practice of coronary surgeons, the
vena saphena magna (VSM) remains the main
conduit, which is used at least in 80% of cases
(9, 10). It should be emphasized that the high
rate of VSM use may also be related to the lack
of consensus on the use of radial artery (RA) or
right internal thoracic artery (RITA) as the
second preferred conduit for CABG (11).

The main obstacle to performing classical
direct bypasses is an abnormality of the
ascending aorta (AA). In such cases,
manipulations on the AA can lead to lethal
complications as cerebral artery embolization
(12). In this situation, it seems reasonable to
use complex bypasses that allow revascula-
rization of two or more coronary arteries with
a single proximal anastomosis.

Common are cases when the number of
venous conduits used is limited. Such situations
occur in patients with significant chronic lower
limb ischaemia (CLI), when a long incision for
venous grafts collection may lead to severe
wound infections. The causes of insufficient
length of venous grafts also include previous
phlebectomy, post-thrombotic syndrome, and
varicose veins. In this regard, various types of
complex bypass grafts have been considered
to perform revascularization to the fullest extent
possible.

The literature provides quite a number of re-
ports regarding the results of sequential anas-
tomoses (13-15). As for Y-shaped bypass
grafts, only those cases are considered when at
least one of the combined graft’s legs is repre-
sented by an artery (VGA or radial artery) or
VSM (16-18). At the same time, despite the
existing practical basis and the wide use of ve-
nous conduits, in the available literature there
is virtually no information about the use of
Y-shaped veno-venous conduits. The objective
of this work is to study the functional status
of Y-shaped bypass grafts in the long-term pe-
riod.

Materials and methods

This work is of retrospective nature and
based on pre- and postoperative analysis of
coronary angiography (CAG) and bypass angi-
ography (BA). From 2017 to 2022, a total of 57
patients underwent CABG with Y-shaped veno-
venous grafts. All pre- and postoperative ex-
aminations including CAG and BA as well as
surgical treatment were performed at the
Scientific and Practical Center of Interventional
Cardioangiology (Sechenov University).

The diagnosis of CAD was based on clinical
and history data, objective examination and re-
sults of instrumental methods of examination
(ECG, bicycle ergometry, 24-hour ECG moni-
toring, EchoCG). The indications for selective
CAG were: clinical manifestations of angina
pectoris, past myocardial infarction (Ml), regis-
tered myocardial ischaemia, decreased or ab-
sent contractility of one or more segments of
the left ventricular (LV) myocardium, coronary
abnormalities detected by multislice computed
tomography (MSCT).

At discharge, all patients were offered a con-
trol examination (CAG or MSCT) of the coro-
nary arteries and bypass grafts in 6 months af-
ter the surgery or earlier, according to clinical
necessity (recurrence of angina pectoris). Of
the 57 operated patients, 43 were included in
the study. Out of 14 patients who were not in-
cluded in the study 5 refused due to good well-
being and unwillingness to undergo the exami-
nation, 5 patients were lost for contact, 3 did
not appear for examination due to living in dis-
tant regions of the country, and 1 patient died of
COVID-19- associated complications.

The main inclusion criterion for the study
was coronary artery bypass grafting with
Y-shaped venous conduits. The choice for this
type of graft was based on the surgeon's deci-
sion and largely depended on the anatomic and
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Table 1. Clinical and history parameters of the examined
patients (n = 43)

Table 2. Main intra- and postoperative data of the operated
patients

Parameters n (%) Parameters Data
Men 32 (74.4%) Average number of anastomoses 3.4
Women 11(25.6%) Use of LITA 43 (100%)
Mean age, years 664 The mean timing of the control bypass | 33 * 8 months
BMI > 30 kg/m? 6 (13.9%) angiography
Arterial hypertension 28 (65.1%) Bimammary bypass 8 (18.6%)
Diabetes mellitus (insulin-dependent) 15 (34.9%) CPB time 62.3 + 10.4 min
Smoking 20 (46.5%) Aortic cross-clamping time 39.2+7.2min
Multifocal atherosclerosis 25 (58.1%) Time of the stay in ICU 20.8h
Chronic lower limb ischaemia 20 (46.5%) Atrial fibrillation in postoperative period 11 (12.6%)
(grade 2/2B to 3) Surgical-site infections
Atheromatosis of ascending aorta 13 (30.2%) Sternum 0 (0%)
History of phlebectomy/varicose veins 3 (6.9%) Lower extremities 1(2.3%)
Angina pectoris (grade 3-4) 16 (37.2%) Severe post-operative complications 0 (0%)
Postinfarction cardiosclerosis 25 (58.1%) (myocardial infarction, stroke, renal
Unstable angina 1(2.3%) failure, multiple organ dysfunction

) ) syndrome)

Cardiac arrhythmia 7 (16.3%)
Left main coronary artery disease 6 (13.9%)
with > 50% stenosis ) )
Left ventricular ejection fraction < 40% 8 (18.6%) All interventions were performed under nor-

topographic characteristics of the coronary
system, presence of severe chronic lower limb
ischaemia (CLlI), insulin-dependent diabetes
mellitus (IDDM), significant atheromatosis of
the ascending aorta, history of phlebectomy or
varicose veins.

The main clinical and history data of the pa-
tients are presented in Table 1.

It should be noted that 20 patients (46.5%)
had severe atherosclerosis of lower extremity
arteries, and 15 (34.9%) had IDDM. In 30.2% of
cases, the operated patients had significant
ascending aorta abnormalities.

Surgical technique and surgical data

The diameter of bypassed arteries was as-
sessed using coronary dilators with metal tips
of 1.0, 1.5 and 2.0 mm in diameter. Primarily,
distal anastomoses were performed with 7-0
polypropylene suture using the running suture
technique. In case of significant ascending
aorta abnormalities, proximal anastomosis was
made on the cross-clamped aorta with running
suture using 6-0 polypropylene suture. In case
of insignificant abnormalities of the aorta, the
proximal anastomosis was made on the aortic
side-biting clamping after restoration of coro-
nary flow. The main branch of the Y-shaped
venous conduit bypassed the coronary artery
of larger diameter; the lateral conduit was su-
tured to the main with 7-0 thread.

mothermic cardiopulmonary bypass (CPB), us-
ing Custodiol cardioplegia modified in our clin-
ic. CPB time was 63.2 = 10.4 min, aortic cross-
clamping time 39.2 = 7.2 min. The average
number of conduits per patient was 3.4 + 0.6.
The left internal mammary artery (LIMA) was
used in all cases. In 35 (81.4%) patients it was
used for revascularization of the LAD. In 8
(18.6%) cases bimammary bypass was done,
with the right internal mammary artery (RIMA)
bypassing the LAD, and the left mammary ar-
tery was used for revascularization of the cir-
cumflex artery territory (Table 2).

The control bypass angiography was per-
formed in average in 33 £ 8 months.

Statistical analysis involved descriptive and
comparative statistics of qualitative variables.
Differences between the groups of studied
grafts were considered statistically significant
at p <0.05.

Results of the study

The functional status of bypass grafts was
assessed as: 1) satisfactory — antegrade filling
of the conduits without their changes at any
site; 2) unsatisfactory — presence of haemody-
namically significant narrowing in the anasto-
moses or in the graft body; presence of torsion
and occlusion of conduits.

A total of 8 different combinations of coro-
nary artery revascularization were used
(Table 3). One-third of the studied conduits
(13/30.2%) bypassed the obtuse marginal ar-
tery / marginal artery, followed by posterior in-
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Table 3. Main combinations of composite bypass graft

Bypass graft combination Number
Intermediary artery / diagonal branch 2 (4.7%)
Obtuse marginal artery / diagonal branch 8 (18.6%)
Circumflex branch / diagonal branch 4 (9.3%)
Intermediary artery / obtuse marginal artery 1(2.3%)
Intermediary artery / marginal artery 4(9.3%)
Obtuse marginal artery / marginal artery 13 (30.2%)
Posterior interventricular branch / posterolateral branch 9 (20.9%)
Right coronary artery / posterior interventricular branch 2 (4.7%)

terventricular branch / posterolateral branch
(9/20.9%); and obtuse marginal artery / diago-
nal branch (8/18.6%) grafts, respectively.

The status of composite bypass grafts to 86
coronary arteries was studied (Table 4), which
were divided into 2 groups: group 1 — arterial
diameter 1.5-2.0 mm = 47 (54.7%); group 2 —
arterial diameter more than 2.0 mm = 39
(45.3%).

Table 4. Characteristics of bypassed arteries

In the vast majority of cases, 69 (80.3%)
coronary arteries with haemodynamically sig-
nificant (more than 70%) stenoses were revas-
cularized, 10 arteries (11.6%) were occluded,
and 7 (8.1%) arteries had haemodynamically
borderline stenoses.

Of the 43 complex conduits, 37.2% were
anastomosed with arteries 1.5-2.0 mm in di-
ameter (Fig. 1).

Diameter of bypassed CA | >2.0 mm 39 (45.3%)
1.5-2.0 mm 47 (54.7%)
Degree of CA lesion 60-70% 7 (8.1%)
>70-99% 69 (80.3%)
Occlusion 10 (11.6%)
Combination of arterial Both arteries 1.5-2.0 mm in diameters bypassed 16 (37.2%)
gg?eters with Y-shaped | 5 ) 2rteries >2.0 mm in diameter bypassed 12 (27.9%)
One of arteries bypassed is 1.5-2.0 mm and the other is >2.0 mm diameter 15 (34.9%)

Fig. 1. Composite veno-venous bypass graft to the intermediate and diagonal arteries (white arrows, both 1.5-2.0 mm
in diameter). Bypass angiography was performed in 30 months after surgery; a functioning bypass graft to the above

arteries was identified.
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Fig. 2. Composite veno-venous bypass graft to the
posterior interventricular branch / posterolateral branch
(indicated by white arrows, both >2.0 mm in diameter).
Bypass angiography was performed in 25 months after
surgery; satisfactory function of the bypass graft was
observed.

Table 5. Functional status of composite bypass grafts

Fig. 3. Bypass graft to the diagonal branch (black arrow,
1.5-2.0 mm in diameter) sutured into the branch of the
venous conduit to the marginal artery (white arrow, 2.0
mm in diameter). Bypass angiography was performed in
37 months after surgery; satisfactory function of the
conduit was observed.

Satisfactory function p
Y-shaped venous conduits 37 (86.1%)
To arteries with a diameter 1.5-2.0 mm 13 (81.3%)
To arteries >2.0 mm 11(91.7%) p<0.05
To arteries of different diameters 13 (86.7%)

In 12 cases (27.9%), both coronary arteries
were >2.0 mm in diameter (Fig. 2).

Revascularization of arteries of different di-
ameters was performed in 15 (34.9%) cases
(Fig. 3).

The functional status of all studied conduits
was 86.1% (37 bypass grafts) (Table 5).

It should be noted that the conduits anasto-
mosed with arteries of 1.5-2.0 mm in diameter
functioned in 81.3% of cases; in case of revas-
cularization of both arteries more than 2.0 mm
in diameter, satisfactory function of the grafts
was noted in 91.7%. The difference between
results obtained in the groups was statistically
significant (p < 0.05).

Discussion

Patients with multivessel coronary artery
disease often experience situations when per-
forming multiple proximal aortic anastomoses
may be life-threatening due to significant as-
cending aorta abnormalities. In such cases, the
use of complex anastomoses (sequential or
Y-shaped) is just about the only proper way to

achieve adequate revascularization (17). At the
same time, the above may be worsened by situ-
ations when surgeons have limited material for
TAR or bimammary bypass (unsatisfactory con-
dition of the mammary artery, risk of sternal in-
fection when taking two mammary arteries,
varicose veins, radial artery occlusion, IDDM,
obesity, etc.). In addition, when patients with a
severe CLI, postthrombophlebitic syndrome,
lower limb varicose veins or previous phlebec-
tomy had insufficient length of the venous graft
and when CA topography does not allow per-
forming a sequentialanastomosis, the Y-shaped
veno-venous bypass graft may be the only ac-
ceptable alternative to revascularization due to
the reduction of surgical trauma and the use of
the part of VSM only on the lower leg.

At the same time, despite the fact that VSM
is still the most frequently used graft (19, 20),
the world literature virtually provides no refer-
ences to the use of Y-shaped veno-venous
conduits for the direct myocardial revasculari-
zation. The basic available information is fo-
cused on the configuration of Y-shaped grafts
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as RIMA-VSM (16-18). The followers of this
technique perform surgery to minimize manip-
ulations on ascending aorta in order to avoid
neurological complications, as well as in cases
of objective limitation to perform TAR or bi-
mammary bypass (7, 8).

The results of our study showed a satisfac-
tory long-term outcome of Y-shaped veno-ve-
nous bypass graft function (86.1%, mean post-
operative time 33 * 8 months). At the same
time, no cerebrovascular accidents were re-
ported in the postoperative period. Out of 20
patients with CLI (grade 2/2B to 3), wound in-
fection of the lower limb occurred in only one
case (5%), and 15 patients with insulin depend-
ent diabetes mellitus had no sternal infections.
The results obtained in our study showed that
the use of Y-shaped veno-venous conduits are
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AKTyanbHOCTb

lenaTouenmonapHbln pak (IFLLP) asnsetcs
OCHOBHbIM FMCTOJIOTMYECKUM TUMNOM paka rne-
YeHW 1 coCcTaBnseT okono 75% cnyyaes cpeau
BCEX 3J10Ka4eCTBEHHbIX HOBOOOpPa30BaHUIA
(BHO) neuyeHn (1). 3abonesaemocTtb [LIP
B MUpPE HEYKJIOHHO pacTeT C KaXAblM rOOO0M.
Mo panHbiM Global Cancer Observatory
(GLOBOCAN), 'UP 3aHmmaeT LecTtoe MecTo
B crnmcke Haubosiee 4acTo AMarHOCTUPYEMBbIX
3/10KAYECTBEHHbIX OMYXOJIEN U TPETbE MECTO
B Ka4YeCTBE OCHOBHOW MPUYUHbI NeTasbHbIX
ncxonoB. Bo Bcem mupe n3 906 000 HOBbIX
c/lydaeB [aHHOW naTonoruu, BbISIBIEHHbIX
B 2020 r., 830 000 3akOH4YMUNUCHL NeTasibHbIM UC-
xonom (2). Mo ganHeim A l. KanpuHa v coasT.,
nokasartenb 3abonesaemoct 3HO neyeHwn
N  BHYTPUMEYEHOYHbIX >XXENYHbIX MNPOTOKOB
B Poccumn coctaBmn 6,1 Ha 100 Tbic. HaceneHus
B 2021 r. (3). JletanbHOCTb B NEPBbLIA 0L,
y 60MbHbIX C BNepBble BbisiBNeHHbIM 3HO nedve-
HU U BHYTPUMNEYEHOYHbIX >XENYHbIX MPOTOKOB
B Poccum B HacTosdllee BpPeEMS COCTaBisieT
61,9% (3). CBoeBpemMeHHada anarHocTtuka LUP
NO3BONSET BLISABATb 3ab0oneBaHne Ha paHHUX
cTagmsax M genaet BO3MOXHbIM MPUMEHEHne
JIOKOPErnoHapHbIX METOAO0B JIEHEHUS: XUPYP-
rmyeckas pesekums, paguodactotHaa abnsa-
umMs, TpaHcapTepuasnbHas XMMUoamMmbonmaauus
WUnu TpaHcnnaHTauua nevyeHun. Boissnenne MLUP
Ha NO3AHMX CTaausax NpeanonaraeT UCnosb30-
BaHME CUCTEMHON NeKapCTBEHHON Tepanuu,
ofHako Tepanusa MHrMéutTopamm TUPO3UHKU-
Ha3bl NPUHOCUT OOBLEKTUBHYIO MOJb3Y JNLb
y 30% naumeHToB 1 o6ecneyrBaeT yBESIMYEHME
obLel BbxkrBaeMocTn ao 3 mec (4).

Llenb uccnepoBaHus: N3yyeHne M aHanms
[aHHbIX N3 0TEYECTBEHHbIX N 3apyBeXXHbIX UC-
TOYHMKOB NUTEepaTypbl, OCBELLEHNE BOMPOCOB
aNnMAeMmMonornum, knaccmdunkaumm, ANarH0cTum-
KM, a Takxke COBPEMEHHbIX METOAOB JlIeYeHUs
renaTouesItoNsapHOro paka.

BeepneHue

Anupemuonorusa

YacTtoTa 3abonesaemocTtun 'LP B pasBuTbIx
1 Pa3BUBAIOWMXCA CTpaHax passnyHa, ogHako
COOTHOLLEHME 3a60/1EBAEMOCTU M CMEPTHOCTU
npakTN4eCcKn OgUHAKOBO BO BCeM Mmupe. o nn-
TepaTypHbIM AaHHbIM nccnegosatenein KOXHOM
Kopewn, 6onblunHcTBO cny4vaes MLP y XeHLwmH
anarHoctupyetcsa B Bo3pacte 70-79 ner,
a 'y MyxuuH — B Bo3pacTe 50-59 net (5). C apy-
O CTOPOHbI, B CTPaHax A3 cpeHUin BO3pacT
Ha MOMEHT KOHCTaTauum anarHo3a npesbiian
umdpbl, npegcrtaBneHHble CLUA n adpukaH-

CKMM pPEervMoHOM, rae OaHHOW naTtonoruemn
cTpaganu nauyeHTbl 6osee Mooaoro Bo3pac-
Ta. lMpencrtaBneHHble pasnnyunusa MoryT OblTb
006ycnoBieHbl codeTaHnem (pakTopoB, CBA3aH-
HbIX C PACNpPOCTPaHEHHOCTbLIO BMpyca renatu-
Ta B (HBV) n C (HCV), cTpykTypOW HaceneHms
MeXay CTpaHamMuy U pacoBO BOCMNPUMMYUBO-
CTbiO (6). Kpome Toro, HekoTOpble aBTOPbI OT-
MeyaloT, 4To 3aboneBaemMocTb LP y MyxX4unH B
2—-4 pa3a Bbllle, YEM Y XEHLUMH (2).

B Poccun cpegHuii Bo3pacT 3aboneBaemo-
CTV PAaKOM NEYEHU U BHYTPUMEYEHOUHbIX Xeny-
HbIX MPOTOKOB Y MYX4YMH HaxoAUTCs B npene-
nax 65-69 ner, a y xeHwuH — 80-84 net (7).
OTWN JaHHble NOATBEPXAAlDT, YTO Y MYX4YUH
'UP onarHoctupyeTcsa B 6onee Mosioa0M BO3-
pacTe no CPaBHEHUIO C XEHLUWMHAMW, 4TO MO-
XeT ObITb CBA3AHO Kak C dakTopamMu pucka,
Tak M Cc BMONOrMYECKMMU OCOBEHHOCTAMM
(MeTabonnyeckmne HapyLleHus, caxapHbli ana-
6et 2 T1na) (8).

B Poccun Hanbonee BbICOKUA YPOBEHb 3a-
©60neBaeMOCTN MY>XCKOIro HaceneHns (ctaHaap-
TM30BAHHbLIM MNoKasaTenb) 3aperucTpupoBaH
B pecnybnukax Caxa (Axkyrtuma) (18,60/0000),
YeuHa (14,2 0/0000), Kanmbikua (13,30/0000)
n CaxanuHckon obnactm (11,80/0000) (9).
B nocnegHue rogsl BO BCEM MMUpe OTMeYvaeTcs
yiydlleHme nokasaTens o6Llleir BbIKNBAEMO-
cTn naumeHToB ¢ NLUP. Camble BbicOKME noka-
3aTenm BbIXMBAEMOCTW 3aperncTpupoBaHbl
B AnoHun, roe 5-netHaa obuwas BbiXKMBae-
MOCTb Yy OonbHbix ¢ [LLP pe3ko Bo3pocna
c 3,7% B 1978-1980 rr. po 42,7% B 2001-
2005 rr., a MeguaHa BblXXMBAeMOCTU Yy OOJTbHbIX
¢ N'uP nocturna 50 mec (10). B Poccum noka-
3aTesib 5-neTHen BbbxuBaemocTu npu 'LLP co-
ctaBndet 29,5% (11). HekoTtopble nccnenosa-
Tenu oTMevaloT, YTO MeamaHa BbKMBAeMOCTM
y naumeHToB ¢ HBV-accouumnpoBaHHbiM 'LP
MoCTEeNeHHO yBenunuymBaeTca m ¢ 17,2 mec
B 2003-2005 rr. go 28,4 mec B 2008-2010 rr,,
4YTO CBSI3aHO C Oonee paHHeW AMArHOCTUKOMN
renaToLentioNapHON KapLUUHOMbI N IeHEeHNEM
renatnta B (12).

B Kutae 3a nocnegHue 20 neTt Obinu O0-
CTUTHYTbl 3HAYUTESNIbHbIE YyCMNEexu B Jie4eHun
MIP. B yacTHOCTM, MeTaaHanM3, OCHOBAHHbIN
Ha MHOIOLLEHTPOBOM MCCNenoBaHnm, nokasar,
4yTO 5-neTHaa BbLKMBAEMOCTb COCTaBua
14,8%. Kpome TOro, MmeamaHa BbXMBAeMOCTU
Ha paHHUX cTaguax 3aboneBaHusa OoCTUMNa
20 mec. B uenom y naymentoB ¢ I'LUP nokasa-
Tenm 1-, 2-, 3- n 5-neTHen BbIXXMBAEMOCTU CO-
ctaBunm 49,3, 35,3, 26,6 n 19,5% cooteeT-
CTBEHHO. ABTOPbI OTMEYaloT, HTO CBOEBPEMEH-
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Has AMarHoCTUKa HENOCPEACTBEHHO NoBAMana
Ha 9P DEKTUBHOCTb NEYEeOHbIX MEPONPUATUIN 1
Kak cnegcTBue Ha yBESIMYEHME CPOKOB 3TUX MO-
kazatenen (13). Cpeay OCHOBHbIX NPUYKVH pa3s-
BuTMA UP BblOensaioT HeCcKOoJSIbkO (paKTOpOB:
Bupycobl renatmnta B n C, ankoronb, Heankorosb-
HbIi cTeaTorenaTuT u oxmpeHmne. 3apybexHble
nccnenoBaHUs Mokasasm, YTO XEeHLMHbI Yaule
CTpanalT HeasnlkorosibHOW XMPOBOW 6051e3HbIO
neveHn (HAXBI) / HeankorosbHbiM cTeatore-
natutom (HACI), 4eM MyX4uHbl, a MOXMIble
>XXEHLLUMHbI Yaule ctpagatoT oT 'LUP, BbI3BAHHOIo
HAXBIM/HACI, yem Monoabie XeHLUMHbl 1 Mo-
Xunble MyxXduHbl (8). [Joka3aHo, 4To Hemano-
BaXkHO€ 3Ha4veHue B pa3sutuu I'LUP nmeet reHe-
Tnyeckmin dakTop. Hanbonee 4acto MyTupyio-
wmmMmun reHamm npu F'UP aenaiotca TERT, TP53,
CTNNB1, AXIN1, ARID1A, ARID2 n RB1 B rpyn-
ne TCGA, KOTOpble B OCHOBHOM BCTpEYaloTCs y
3anagHoro HaceneHus (14).

M3BecTHO, 4TO 3aboneBaemocTb LP B pas-
HbIX pPervoHax Mupa KOpPpenNupyeT C pacnpo-
cTpaHeHHOCTblo renatmnta B v C. Mo gaHHbIM
nuTepartypsbl, PUCK BO3HUKHOBEHMUS LLP B BO3-
pacte 6-26 neT 3Ha4YNTENbHO HMXE Y BakKUVHU-
POBaHHbIX NPOTMB BMpYyca renatmuta B, 4to ewe
pa3 noareepxgaetr adp@PEeKTUBHOCTb OaHHOMN
MaHuMNynsaumm ¢ uenbto npodpunaktukm LP.
B Hawen cTpaHe no gaHHbiM PepepanbHoWn
cny>k0bl NO HaA30pY B chepe 3alnThl Npae Nno-
Tpebutenenm m Gnarononyyms 4enoBeka ypo-
BEHb OXBaTa CBOEBPEMEHHON BakuMHaLMEN
npotus renatuta B B 2017 r. y noeten ctapuie
12 mec cocTtaBun 97%. dakTnyeckn maccoBasi
BakUMHAUMS OETCKOro HacefneHusi no3BonsieT
HaOesaTbCa Ha CHUXeHWe ypoBHS 3abosieBae-
MocTu 'LLP B ByayLiem B CBS3KM C YCTPAHEHNEM
OOHON N3 NMPUYNH ero passutus (15).

Knaccudukauuna

Ona ctagnposanusa M'UP ncnonbdyetcsa 8-q
penakumsa knaccmukaumm no cmcreme TNM
MexayHapogHoOro npoTUBOPakKoBOro CoOlo3a
AJCC/UICC (cm. Tabnuuy) u knaccundukaums
BCLC (Barcelona Clinic Liver Cancer, unu
BapcenoHckas cucrtema ctaguposaHus MLP).

CnepnyeT OTMETUTb, 4TO CMCTEMA CTaanpo-
BaHUss TNM oGnapgaeT HEBbICOKOW NPOrHOCTU-
4ecKol 3HA4YMMOCTbIO, YTO CBS3aHO C BbIpa-
KE€HHbIM KOMOPOUAHBLIM (POHOM, Ha KOTOPOM
passuBaeTca 'LP, n B 6onbLue cTeneHn umeeTt
npakTuyeckoe 3HadyeHne Ons BbIABNEHUS one-
pabenbHbIX crnydyaeB 3aboneBaHus. B HacTos-
Lee BpeMs LLUMPOKOW NONYASPHOCTbLIO NOJb3Y-
etcqa npeanoxeHHada B 1999 r. bapcenoHckas
cuctema ctagmposaHms — BCLC (Barcelona

Clinic Liver Cancer), koTopasi npuUMEHSIeTCcs
y 60onbHbiX MLUP. OHa yuynTbiBaeT cTagmio npo-
uecca, QYHKUMOHANbHOE COCTOSIHUE MEYEHWU,
0ObEeKTVBHOE COCTOsIHME MNauMeHTa 1 npenno-
naraemyto apPekTUBHOCTb SlIeyeHusd. Ha oCcHO-
BaHUU KJIMHNYECKOW KapTUHbI U OOMONHUTENb-
HbIX METOOOB NUCCIIEL0BAHUSA BbIAENAIOT Cleay-
loLme cTaamm NaToorM4eckoro npouecca:

+ OyeHb paHHag ctagmsa (BCLC 0) — conu-
TapHasa onyxojlb MEHee 2 CM B AMaMEeTpeE.

« PaHHsaa ctagua (BCLC A) — conutapHasa
OnyxoJb rneyveHn Nodoro pasmepa unn He bonee
3 y3110B MakCMMaJibHbIM Ppa3MepoM Ao 3 CM, He
pacnpoCTPaHAIWMNXCA Ha MarmcrpasbHbie
COoCydbl MevyeHun, cocegHue aHaToOMU4Yeckue
CTPYKTYpPbI Yy 6051bHOro 6e3 onyxonecneundpu-
yeckunx >xanobd, B yOOBETBOPUTESIbHOM 00b-
ekTuBHoMm coctosaHun (ECOG=0) n npu co-
XPaHHOW QYHKLNN NMEYEHN.

+ NMpomexyToyHas ctagmnsa (BCLC B) — cny-
yan M30SMPOBAHHOIO 6eCCMMNTOMHOINO0 MHO-
>XECTBEHHOIO OMyXOJIEBOr0 MOPaXeHUst nedve-
HM 6e3 MakpOCOCyaUCTON MHBA3UM Y BONbHbIX
B yooBneTsoputesibHom coctodaHmn (ECOG=0)
M MPU COXPaHHOW PYHKLN NMEeYEHMN.

« PacnpocTtpaHeHHas ctagua (BCLC C),
BktoYawLwasa O60SbHbIX CUMNOTOMHbIM [LIP,
yxygwawwmnmMm  0ObEeKTUBHOE  COCTOSIHUME
(ECOG=1-2), c onyxonbio noboro pasmepa
B COYETaAHUM UM 6e3 MHBa3UN MarncTpasbHbIX
MEYEHOYHbIX COCYLOB W/UAN BHEMNEYEHOYHLIM
pacnpoCTpaHEHVEM U NPU COXPaHHOM PYHKLMN
neyeHn.

+ TepmuHanbHas ctagmsa (BCLC D) — cnydan
3abo0neBaHns C HEYAOBNETBOPUTENIbHBIM 00b-
€KTUBHbIM COCTOSIHMEM (OMNYyXO0Jib/UMPPO3),
OEKOMMNEeHCUPOBaHHOM DYHKUMEN NeYenHn (16).

B 3aBMCMMOCTU OT MMCTONOrMY4ECKOro Tuna
NUP nogpasnensercsa Ha cnenyowme Mopdpo-
norvyeckme popmbl:

¢ [enaToueonsapHbIi pak — npoucxons-
WMA U3 KNEeTOK NapeHXmmbl nedeHu. Knetkum
OnyxoJiu HanoMUHaKT renaTtoumTbl MNOJUro-
HabHON GOPMbI C LLIAPOBUAHLIMU d4pamMun
M 4eTKO onpegendemMbiMu sapbiikamm (17).

¢ lenatouennonspHbii pak (brnbponamen-
NSAPHbIAN BapmaHT). NMpyn naTorMcToNormiyeckom
ncenenoBaHn GrdponamMmennsapHylo KapLmMHo-
My OTmM4aloT 3 OCHOBHbIX Mpu3Haka: 1) kpyn-
Hble OrMyXOJIEBbIE KJ/IETKN C 303MHODUISILHON
LMTOMNA3MON; 2) HaNn4Yne KIeToK C KPYMHbIM
anpom; 3) obunbHaa pnbpolHasa cTpoma, pac-
MONIOXEHHAs TOHKUMMW MapasnfiefbHbIMU Mna-
CTUHaMM BOKPYI OMyXosieBbIX KNeToK. JJaHHbIN
rMCTOJNIOrMYECKUN BapUaHT BCTPeYaeTcsa B OC-
HOBHOM Y MOJI040ro HaceneHus (18).
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Ta6nuua. Knaccudukaums TNM/AJCC

8-9 pepakuusa, 2017

7-9 pepakums, 2010

TX — OLEHNTL NEPBUYHYIO OMYXO/b HEBO3MOXHO

TX — HEQOCTATOYHO AAHHbIX 419 OLEHKV NePBUYHO
onyxonm

TO - NpM3HaKoB NEPBUYHON ONYXONW HET

TO - nepBUYHAs OMYX0Jib He ONPEAeNseTcs

T1a - ogyMHOoYHas onyxonb <2 CM B HaMOOJbLLIEM
N3MEPEHNM C COCYANCTOW NHBa3nen unn 6es Hee

T1 - conutapHas onyxonb 6e3 MHBa3uu COCYa0B

T1b - 0AMHOYHAS OMYX0Mb >2 CM B HANBOMbLLIEM
n3mepeHnm 6e3 cocyamcTon HBasum

T2 - 0AMHOYHAA OMyXO0Jb C COCYANCTOM MHBA3NEN >2 CM
WA MHOXECTBEHHbIE OMyX0sn He 6onee 5 cm
B HaMbOsbLIEM U3MEPEHUN

T2 - conuTapHas onyxonb 40 5 cM B HanbobLIEM
N3MEPEHNN C MHBA3MEN COCYAOB, UM MHOXECTBEHHbIE
onyxonu Ao 5 cm B HanbonbLLeM U3MepeHn 6e3 NHBasnum
COCynoB

T3 — MHOXECTBEHHbIE OMYX0/IN 1 0HA OMNyX0Jb >5 CM
B HanGObLLIEM N3MEpPEeHU

T3A - MHOXeCTBEHHble onyxonu 6onee 5 cm
B HanOObLLIEM M3MepeHun 6e3 MHBA3UK COCYO0B

T3B - conuTapHast Onyxosib UM MHOXECTBEHHbIE OMyX0n
no60oro pasmepa ¢ MHBa3Mel rMaBHbIX BETBEV BOPOTHOW
N1 ne4yeHOoYHbIX BEH

T4 - 0AMHOYHAs UM MHOXECTBEHHbIE OMyX0onu Ntoboro
pa3mepa Cc NpopacTaHMeM B KPYMHYIO BETBb BOPOTHOM
BEHbI MO0 B NEYEHOUHYIO BEHY, MO0 NnpopacTaHue

B COCeHMWe opraHbl, BKoYas gnadparmy (kpome
XENYHOro Ny3bIps), v NPopacTaHye BUCLEPasIbHON
OPIOLLNHI

T4 - onyxonb(1) C pacnpoCTPaHEHNEM Ha Npuaexaiime
OpraHbl, 32 UCKIOYEHNEM XENYHOO My3bIPS,
nnu ¢ nepdopaumein BUCLEepanbHON GPIOLLNHGI

N — pervoHapHble nuMmdartnyeckme y3nbl. PermoHapHeiMmn niuMmdatnieckmMmm yanamum aBasoTca nuMmdarnyeckme
y3/1bl BOPOT NEYEHN (PACMONIOXEHHbIE B MEYEHOYHO-ABEHAALATUNEPCTHOM CBA3KE)

NXx — He4OCTATOYHO AAHHBIX OJ11 OLLEHKN COCTOSIHUS PEMMOHAPHBIX IMM@AaTNYECKNX Y3108

NO — HeT NpU3HaKoB METACTaTMYECKOro MOPaXKeHNst PErMoHapPHbIX MMM@aTUYECKMX Y3/10B

N1 - nmeeTcsa nopaxeHre permoHapHbIX TMM@aTNYecknx y3nos Mmetactasamm

M — oTpaneHHble MeTacTasbl

Mx — HeIOCTaTOYHO AaHHbIX 1151 ONpeaeneHns oTaaneHHbIX MeTacTasoB

MO - oTmaneHHbIX MeTacTa3oB HET
M1 - nmetoTcs oToaneHHble meTacTasbl

(International Union Against Cancer (UICC). TNM Classification of Malignant Tumours, 7th ed / Eds L.H. Sobin,
M.K. Gospodarowicz, Ch. Wittekind. NewYork: Wiley-Blackwell, 2009)

¢ [enaTtobnactoma — 3TO 3/710Ka4eCTBEHHAs
HM3KoanddepeHumpoBaHHasa OrnyxoJsb NeyvyeHn
3MOPUNOHaNbLHOrO NPOUCXOXAEHUS, pa3BUBalO-
LAsCcs U3 KNeTok-npeawecTBEHHNKOB renaTo-
uMToB — renatobnacrtoB. lenatobnacTtoma
ABMSieTCA Hambonee 4YacTom NepBUYHOIN 3110Ka-
YEeCTBEHHOW OMyXOJibli0 NeYeHn y AeTen B BO3-
pacte 0—-14 net (19).

¢ HeonodepeHumpoBaHHbI pak, ons KkoTo-
pOro xapakTepHbl Pe3kO BblpaXXeHHbIA Moau-
MOpP®U3M, NPUYYAVBbIE, TUFAHTCKME MHOIOSI-
nepHble knetkn ao 10 v 6onee B agpe (20).

OOGcyxaeHue

AwnarHocTuka. [NpoBegeHmne CKpUHMHra rno-
Ka3aHo BCeM O0JIbHbIM, HAaXOOAWMMCS B rpyn-
rne BbICOKOro pucka passutua NUP, kK koTopon
clhegyeT OTHeCTU NauMeHTOB C LUMPPO30M ne-
YeHU BMPYCHOW aTmonoruu knacca A v B no

Child—Pugh, 605bHbIX C XPOHUYECKUM Frenatu-
ToM B 6e3 uupposa, a Takxe Nuu, C XpoHu4de-
ckum renatutom C B cTtagum ¢ubposa.
AnoHckoe obuecTBo renatonorun (JSH) pas-
paboTano pekoMeHAauun [marHOCTUYECKNX
MaHUMyNAUMIA 0ns Takux NaumMeHToB, KOTOPbIe
BKJIIOHAIOT 00A3aTENbHOE BLIMOJIHEHME YNbTpa-
3BYKOBOIO MCC/IeA0BaHUS U KOHTPOJIb OHKO-
MapkepoB Kaxable 3—4 mec, a Takxke KT- nnn
MPT-uccnenoBaHue kaxable 6-12 mec (21).
Bo Bcem mupe obuienpuHATbIM nabopaTop-
HbIM MCcCnegoBaHMeM ana guarHoctuku UP
SBNSIETCA onpenesieHne ypoBHS anbda-dpeTo-
npoteunHa (API) (22). OgHako ero nokasaTtesib
B CbIBOPOTKE KPOBU MOXET OblTb MOBbILLEH
¥ Npu gpyrux AobpoKkavyecTBEHHbIX 1 3/10Ka4ve-
CTBEHHbIX COCTOSIHUSAX, TakKux Kak OCTPbIN
N XPOHUYECKUA renaTtuT, BHYyTpUMNevyeHo4YHas
XONAHrnokapumHoMa 1 sMOpMoHasbHbIE OMy-
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xonn (23). Taknum obpasom, nokazatenb APl
Heobxoaum onga ncknodeHuda NUP, Ho HepocTa-
TOYEH OJfi9 €ro paHHero BbigBfeHusa (24).
Hapsny c onpepeneHvem ypoBHa AdDI npu
anarHoctuke MNUP wupoko ncnonbdyeTtcs yib-
Tpa3BykOBOE mccnegoBaHue nedeHn. OgHako
TOYHOCTb JA@HHOro MeTona [ANns BbigBJIEHUS
paHHen ctaaun MUP He aBnaeTcs onTumanb-
HoW (25). Kpome Toro, B HacTosLEee BpeMS 15
BbISIBNIEHUS1 paHHen ctaguu LUP paspaboTaH
N NPUMEHSIETCA MEeTO, XUOKOCTHOW Buoncuu.
Xuaokne obpasubl ana 6uorncun BKIOYaOT
LMPKYIMPYIOLLME OMYXOJEBLIE KNETKU, LMPKY-
nupyoutyto onyxonesyto IHK 1 BHekneTouHble
ny3blpbkn. XnMakocTHble BGUoONCcUM nokasanu
MHoroobeLllaloume HadanbHble pesyfbTaThl
Ons paHHero BbisiBneHus NUP. JaHHbli MeToq,
XMOKOCTHOM OuOMncun B HacTosllee BpeMms
KOMMEpPYeCkn HeOoCTyneH, HO AalbHewnllee
nccneposaHue Il pasbl MOXET NPMBECTU K €ro
BKJIIOYEHMIO B CTaHAAPTbl CKPUHUHIra B Oyay-
wem (26). bnarogaps cBoen opraHHon cneuu-
dunyHocTM M'UP MoxeT ObiTb AMarHoCTUpPoOBaH
C nomouwiblo TpexdasHonm guHamumdeckonm KT
mnm MPT y nauMeHTOB C BbICOKMM puckom [LLP
(27). B 2008 . AMepuKaHCKMI KOnneax pagno-
JIOrMn NpensioxXnn CUCTEMy Buayanmaaumm ne-
yeHn — LI-RADS gns ctanHgaptu3aumm MHTep-
npetaumm n3obpaxeHuin n AnarHoCTUKKN y3so-
BblX 00pasoBaHWN MNeyeHW Yy MNauueHTOB C
BblcOKMM puckom NP (28). Cuctema LI-RADS
ncrnonb3dyeTcd Ans knaccudukaumm o4aros
pasamepom 6onee 1 cMm, KOTOpblE BMAHbI NpwU
MHOrogasHoOM uccegoBaHUM. IATU nopaxe-
HUA noapasaensalTca Ha 5 kateropuit. Ouarm
LI-RADS 1 un LI-RADS 2 knaccupuumpytoTcs
KaK 0oOpokavyecTBEHHbIE UNKU, ¢ BoNbLUEN Be-
POSATHOCTbIO, A0OpOKa4YeCTBEHHbIE COOTBET-
CTBEHHO M MOIyT KOHTPOJMPOBATLCS perynsap-
HbIM HabnoaeHuem. LI-RADS 3 ykasbiBaeT Ha
HN3KYI0 BEPOATHOCTb [LIP, noaTomMy B AaHHOI
CUTyauuy pekoMeHAyeTCs NOBTOPHAs Uin alb-
TepHaTMBHas BuU3yanma3aumsa yepe3 3-6 Mec.
LI-RADS 4 yka3biBaeT Ha BbICOKYIO BEPOSATHOCTb
F'UP. B Takux cnydasax Lenecoodbpa3Ho Mexanc-
uMnnnHapHoe obcyxaeHne ¢ buoncuein unm
NMOBTOPHOW BU3yanmM3auyen B TedeHne 3 Mec.
LI-RADS 5 ykasbiBaeT Ha N'LUP (29). KnoueBble
nporHocTnyeckne oakrtopbl P BrovaoT
pasMep Onyxoin, YPOBEHb CbIBOPOTOYHOIO
ADI1, rmctonornyeckmii Tmn HOBOOOPa3oBaHKS,
HanM4ne MMKPOCOCYOUCTOW UM MakpOCOoCyau-
CTOW nHBa3um n metactadmposaHue (30).
JleyeHune. 3a nocnegHue Tpu OECATUNETUS
pe3ynbratbl nedeHns 6onbHbix MLP cywecT-
BEHHO yAydlWnAnch. Mo MHeHNIO BONbLUMHCTBA

nccnegoBaTtenen, xUpyprumyeckas pesekums
SIBNFETCA MOTEeHUUanbHO pagukanbHbIM Bapu-
aHTOM JIeYEHMS Yy MauMEHTOB C PaHHEen cTa-
aven N'UP. Jlanapockonunyeckas pesekuus npu
F'LUP obecneynBaeT Takylo Xe BbIXMBAEMOCTb,
Kak 1 OTKPbITble XMpypruiyeckue BmellaTtesib-
ctBa (31).

FLUP, OCNnOXHEHHbIN OnyxoneBbiM TPOMOO-
30M BOPOTHOI BEHBbI, CHMTAETCs Heonepabenb-
HbiM. lNMauneHTam ¢ JaHHbIM BapMaHTOM NaTo-
JIOrM4yecKoro npoLecca, kak npaesuio, nokasa-
HO CUCTEMHOE JIe4eHne, a He pesekums um
abnaumsa. OgHako AaHHble ANOHCKOro Haumo-
HaJbHOrO perncTpa npPoaEMOHCTPUPOBANN
3P PEKTUBHOCTb PeE3EKLUUN Y MaLMEHTOB C Ony-
X0NieBbIM TPOMOO30M BETBM BOPOTHOW BEHbI
MO CpPaBHEHUIO C aHalIorMyHOM KOropTon
60/bHbIX, KOTOPbIM OblIM NPOBEAEHblI Apyrne
MeToObl nedeHus. PeTpoCnekTMBHbIA aHanms3
B rpynnax nccrenoBaHud nokasarsn, 4To meama-
Ha BblXMBaAaeMOCTW OONbHbLIX COCTaBuna
2,45 roga npotuB 1,57 roga coOTBETCTBEHHO
(32). TpaHcnnaHTaumns rnevyeHn aBnsgeTcsa onTu-
MasibHbIM BapPUaHTOM JIEHEHUS PaHHEN CTaann
HeonepabenbHoro MNP y nauyeHToB ¢ UMpPpPO-
30M MEeYEeHN 1 CBA3aHa CO 3HAYUTESIbHLIM CHU-
XXEHMEM 4acTOTbl PEUUaAMBOB MO CPABHEHUIO
C aNlbTEPHATUBHbLIMM MeToAaMu nevyeHus. B nc-
cnegoBaHMM  Tpynnbl aBTOPOB BO naBe
c V. Mazzaferro, B KOTOpoe OblNO BK/OYEHO
48 BonbHbIX, Oe3peunamBHasa BbIXXMBAEMOCTb
yepes 4 roga nocsie TpaHCnAaHTaumMm rnevyeHn
no noeoay [UP coctaBuna 83%. TpaHc-
nnaHTaums nedenHn npu NUP B pamkax munaH-
ckux kputepues (Milan) (ogHO mopaxeHue oT
3 0o 5 cM mnm OT AByX 00 TPEex NopaxeHun
oT 1 0o 3 c™m) yXXe OaBHO cTana CTaHOAPTHLIM
KpuTepmem otbopa nauueHToB (33).

OCHOBHbLIM HaKTOPOM, OrpaHUYMBaOLLNM
MpoBeAeHMe TpaHCchaHTaumMm neyvyeHn npu
P, aBnaeTcs kputnyeckas HexBaTka O0CTyn-
Hbix A4OHOpOoB. B CLUA nauneHTbl ¢ N'LUP, y koTO-
pbix ypoBeHb ADIT Huxe 1000 Hr/Mn 1 KoTopble
COOTBETCTBYIOT KpnTepuam Milan, nmetoT npa-
BO Ha NofyyYeHue AO0MNOJIHUTENBHOrO NPUOpU-
TeTa B cnncke oxuaanusa (34). K coxaneHuio,
MauMeHTbl, KOTOPbIE HYXXAAOTCSA B TPaAHCMIaH-
Tauum nNeyeHu, OTHOCSTCH K Fpyrne BbICOKOro
pucka nporpeccupoBaHus 3aboneBaHus.
B cBA3M ¢ 9TMM Ons coxpaHeHus OO0osbHbIX
B CNMCKE OXWMAaHWs OOHOPCKOro opraHa uc-
MOJIb3YIOTCHA pPa3NnNyHbIE BapWaHTbl HEOAAbIO-
BAHTHOIrO JieYeHus: TpaHcapTepuasibHas Xu-
Mmnoambonmnsauma (TAX3), pagmoambonmsa-
umsl, pagmodvacTtoTHaa abnsauus n crtepeoTak-
cuyeckas nyyeBas Tepanus. C apyroim CTOpPOHHbI,
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OTCYTCTBME KOHTPOJIbHON CPaBHUTENbHOM
rpynnbl HE MNO3BOJISET agekBaTHO OLEHUTb
9P PEKTUBHOCTb NpeasiaraeMbix METO40B HEO-
aablOBAHTHOrO ne4veHus (35). YuntoiBas kpu-
TUYEeCKMI OeduUnT OpraHoB, HEeoOXOoOUMbIX
ONS nepecagku, a Takke 9TUYECKUE HI0aHChI
UX pacnpepeneHus, B nocnenHme rogbl BO
MHOIMX Pa3BUTbIX CTpaHax pacTeT YACIO Cly-
YyaeB TpaHCMaaHTauMm nevYeHn OT XUBbIX O0-
HOPOB, KakK MNpaBMiO, POOCTBEHHUKOB (36).
Mo 3akoHam Poccuiickon @enepaumnn, TpaHc-
naaHTaums rnevYeHn OT XMBOro JOHOPa MOXET
ObITb MPOV3BEAEHA TOSILKO B TOM Clly4ae, ecinu
NnoTeHUMaNbHbIM OOHOP ABNGeTCcsa buonormnye-
CKMM POACTBEHHMKOM PELVMMEHTA.

Peuname onyxonu BO3HUKaeT 6onee 4yem
y 60% nauueHToB B TedyeHue NaTu NeT nocne
XUpypruyecknx metonos nedveHuns (33). OgHum
n3 Hanbonee aPpPeKTUBHbIX METOA0B NIEYHEHUS
F'LUP npn onyxonax B npegenax 3 cM B gmame-
Tpe aBngeTcs abnaumsa. B HacTosiwee Bpems
Hambonee pacnpoCTPaHEHHbIMU B MCMOJb30-
BaHMM OCTalTCd METOoAbl Pagmo4acTOTHOMN
1 MUKPOBOJIHOBOM abnsauus. MHOroueHTpoBOe
OAMHOYHOE Cnenoe paHOoMMN3NPOBAHHOE KOH-
Tponupyemoe nccnegosaHue Il pasbl y 76 na-
LMEeHTOB B Kaxaow rpynne (He 6onee 3 oyaros
LLP makcumanbHbIM pasmepom o 4 cMm) noka-
3a/10 CBSA3b MeXay MUKPOBOJIHOBOW abnsuuen
n 6onee BbICOKMMU MoKasaTensiMu MeCTHOro
KOHTpona onyxonun (37). Kpome Bbilienepe-
YMCNEHHbIX, CYLLECTBYET METO[ YPECKOXHOW
abnaumm ¢ MCnosib30BaHMEM 3dTaHoONa, KOTO-
Pbll BbI3bIBAET M’MOENb OMyXOJiEBbLIX KIETOK 3a
CYET BHYTPUKIIETOYHOW germgparaunm n aktu-
BauunM kackaga koarynaumm. Cnepyer oTtme-
TUTb, YTO MECTHbI KOHTPOJb ONyXOJn B OaH-
HOM cJly4ae He Tak a(pPeKTUBEH, KaK Npuv Opy-
rmx MeTtoaax fiokanbHOW abnauum, u nNoaTomMy
B HACTOsILLEE BPEMS MPakTUYECKN HE UCMNOSb-
3yetcq (38).

OOHVM 13 anbTepHaTUBHbBIX METOA0B abns-
uMun aBngeTcs kpuoabnaums, kotopas obecne-
YMBAET YETKO PasNNYMMyIO FpaHuLy Hekposa
onyxonu 3a c4eT obpasoBaHMa easHbIX LWapu-
KOB M MpenoTBpallaeT noBpexgeHue nepu-
TyMOpasibHbIX TKaHen. dakTuyeckm paHHasa
MeToauka obecne4dymBaeT OT/INYHbIA MECTHbIN
3P PEKT Npu ONyxossix, KoTopble UHTUMHO CBSA-
3aHbl C XXENYHbLIMN MPOTOKAMU U KPYMHbLIMU CO-
cydamum, a TakkKe 3HauYUTEesSIbHO CHUXXAET PUCK
NnepuTymMopanbHOro CcocyamcToro Tpombo3a
(39). MeToabl NOKaNbHOWM AECTPYKLUN MPUME-
HAKOTCS Y NaUVMEHTOB, HE MoAJiexXaLlumx Xupyp-
rmyeckomy nevyeHmio. PeweHne o uenecoob-
pa3HOCTM MNPUMEHEHUNS [OAHHOro MeToja

NeyeHns OO/MKHO MPUHUMATBLCA Ha MyNIbTU-
ONCUNMJIMHAPHOM  KOHCuUanyme. Y [OaHHOro
MeToAa VMEKTCS CBOWM MPOTUBOMNOKA3aHUS:
MHOXECTBEHHOE MOPaXeHMEe MeYeHn, OEeKOM-
MEHCUPOBaHHbLIV uUMppo3 (knacc C no Child-
Pugh), BHEne4yeHO4YHblE NposBAeHUs 3abone-
BaHu4a (40). Cpegon MeToO0B NOKaSIbHOro BO3-
OEeNCTBMUA Ha OnyxoJib cnenyeT BblOENUTb
MasIOMHBA3MBHYIO MeToamky TAXD, KoTopas
Hambonee 4acTo UCMONbL3YETCHA B MOBCEOHEB-
HOM npakTuke nedenusa UP. [JaHHbin meToq,
OCHOBaH Ha A0CTaBKe uMTocTaTmka Henocpea-
CTBEHHO B OMyx0Jib, aMO0oNM3aLum ee apTepuit
C nocnenywen nwuemMmmein 3noka4eCcTBeHHOro
HoBoOOpazoBaHus. TAXO aBnaeTcsa cTaHoapT-
HbIM MeToOoM JsiedeHuns LLP npomexyToyHomn
ctagun (41). Cnepyet otMeTuTb, 4To TAXO
NMPUMEHSETCS He TOoNbKOo ans nedexHusa ILP
MPOMEXYTOYHON CTagun, HO N SBNAeTCd ad-
GEKTMBHBIM BApPMAHTOM Jle4eHUs Yy NauneHToB
C paHHen cTtagmen 3aboneBaHns, KOTOPbIE He
noaxXoadaT OISl XMPYPruyeckoro nedyeHms, abns-
UMM N TpaHcnnaHtTauum nedenm (42). OgHum
M3 HOBbIX, COBPEMEHHbIX U MNEPCMNEKTUBHbIX
METOAOB JIOKaJIbHO-PErMOHAPHOI0 JIEYEHUS
pa3nuyHbix ctaguin UP asnaeTca TpaHcapTe-
puanbHas paamoambonusauma (TAP3J). MeTto-
anka TAPO ocHoBaHa Ha BHEOPEHMN B OMNYX0Jlb
pagmoakTUBHbIX MUKpochep, KOTOpble COaepP-
XaT UCTOYHUK B-u3nyyeHmsa — naoton %I, Bbl-
3bIBAOLLVA NTOKANIbHOE pa3pyLUeHne OrnyXxosiun.
MHorve peTpocnekTnBHble U NPOCNEKTUBHBIE
KOropTHble nccnegoBaHuns nokasanu, 4to TAPS
He MeHee adpdekTnBHa, Yem TAXD, n BHOCUT
HENnocpeacTBEHHbIV BKag B yfydleHue 06-
e BbbkmBaemocTun naumeHtoB ¢ LIP. OgHo
n3 npeumyllects TAP3O 3aknoyaetcss B BO3-
MOXHOCTW BbINOJIHEHUS AOAHHOW Npouenypb
B amMOynaTopHbIX YC/IOBUSIX, OHA He TpebyeT
rocnutTanMa3aumm M HOYHOro HabnoaeHus,
Heobxoaumbix npu TAX3 (43). OgHako TAP3
joporas n TpygoemMkasa npouenypa, kotopasd
TpebyeT cneuyanbHbIX YCAOBUIA 1 MaTtepuasib-
HO-TexHun4eckon 6asbl. Takke TAPD nmeeT psag,
NPOTMBOMNOKAa3aHUM, TakuxX Kak nopaxeHue
>70% obbema rnevyeHu, Hanu4Me apTepuoBe-
HO3HOrO LWyHTA.

MepByto B Poccumn pagnoasmbonuaauuio ne-
YeHU C MCNOJIb30BaHUEM MUKpocdhep, coaep-
Xawmx pagmonyknmg, *°Y poccmnckoro npomus-
Boactea (OOO “BEBWUI”), 6onbHoMy [LIP
BbIMOSHUAK 25.04.19 B OTAENEHUN PEHTIEHO-
XUPYPrMY4ECKUX METOOO0B ANArHOCTUKN U fieve-
Huss MPHLL, um. A.®. Libiba B.B. Kyyepos 1 A.T1.
MeTpocsH (44). I paHHbIn MeToa, NeveHns npu-
MEHSIETCS MO HacTosLLEE BPEMS.
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CrtepeoTakcumyeckas nydyeBasi Tepanus —
ewe oanH apPpekTnBHbIN MeToa nedyeHua MNP,
OT0 BbICOKOKOH(MOPMHbIN METOA, AUCTaHUU-
OHHOW ny4eBOV Tepanun OOMNbLUMMK O03aMU
M ManbiM kKonudectsoM dpakumin. Mceneno-
BaHue S.M. Yoon 1 coaBT., OCHOBaHHOE Ha He-
60/bWOM OTKPbITOM PaHOOMU3UPOBAHHOM
KOHTpoOnmMpyemMom nccnenosaHum Il pasbl, no-
Kasano, 4YTO COYEeTaHMe CTepeoTakCUYeCcKomn
nydyeBon Tepanum u TAXD vMeeT 3HauyuTesb-
Hble NpenMyLLecTBa nepen CUCTEMHON Tepa-
nuen copadpeHnbom npu aHanmse BbIXU-
BAEMOCTU MAUMEHTOB C MO3OHMMU CTagUAMMU
3aboneBaHus. Ha 12-i1 Hegene BbIXXMBAEMOCTb
6e3 nporpeccmpoBaHusa Oblla 3HAYUTESIbHO
BbllLie B rpynne KoMOuMHauUun ctepeoTakcuye-
ckow nydeBon Tepanum u TAX3, yem B rpynne
copadeHunda (86,7% npotme 34,3%) (45).

JlekapcTBeHHOe neyeHue. Ha cerogHsaL-
HWA OeHb NoJ1b3a a4blOBAHTHOIO UM HEOAObIO-
BAHTHOIO CUCTEMHOIO NIEYEHNST NPU pPe3eKLnmn
W pagnoyacToOTHOM abnaumm He yCTaHOBEHA.
B paHooMu3npoBaHHOM KOHTPOJIMPYEMOM
nccneposaHnun STORM nccneposaTtenn He 06-
HapPYXXUay pPasinyuii B BbDKMBAEMOCTU Y TEX,
KTO rnonyyasn copadeHund, No cpaBHEHMIO C Na-
uebo (MeanaHa BbhkmaemocTn 33,3 Mec npo-
TvB 33,7 mMec) npu agblOBAHTHOW Tepanuu
y NAaUMEHTOB C MOJIHbIM PAAUNONOrNYECKUM OT-
BETOM rocCJie pe3ekuun uin paanoyactoTHOMN
abnaumm (46). CuctemMHble MeToabl NevyeHus,
Takme Kak IeHBaTuHnoO, kKabo3aHTMHUG, peropa-
deHnd, HuBonymab wnm atesonmayman,
adpdekTnBHBI NPOTUB MeTacTaTmdeckoro MUP,
OJHaKO pPOoJsib 3TUX MPEenapaToB B a4 bIOBAHTHOM
Tepanum Npoaos/kaeT ndydatbca (47). B Teue-
HME HECKOJTbKNX AECATUAETUIN BO MHOIMX CTPa-
Hax Mumpa npoaoKaNCa akTUBHbINA MOUCK 3¢-
dEKTUBHBIX XMMMOTEPANEBTUYECKNX Mpenapa-
TOB n4Ons nedeHuma [UP, kotopblhn nocne
MHOIOYUNCIEHHbIX HeyAa4y U KIMHUYECKNX UCTbI-
TaHWN YBEHYAICS YCMEexXoM, B peaysibTaTte Obin
CO30aH U BHEOpeH B MpakTuky copadeHund.
OTO MYNbLTUKNHA3HbBIN UHITMOWUTOP, OENCTBYIO-
LM Ha peLenTopbl pakTopa pocTa aHO0TENnS
COCyOoB, peuenTtop TpomMboumnTapHoro dakro-
pa pocTta B n kmHa3 cemenctea Raf (48). Nocne
0400peHus copadpeHnda MHOMOUYNCIEHHbIE UC-
cnegoBaHust, MU3yYalolye HOBble TapreTHble
METOAbl JIeYEHUS, HE MoKa3anm NPeBOCXOACTBA
Had, 9TUM JIEKAPCTBEHHbLIM CPeacTBoM (48).

OpnHako ¢ nosiBfieHMeM neHBaTuHuba — UH-
rmouTopa MynbTUKMHA3bl, pa3paboTka HOBbIX
METOLOB Jle4yeHus npoaemMoHcTpupoBana
3HauYuTENbHbIM Nporpecc. B 2018 r. 6onbLuoe
pPaHLOMU3NPOBAHHOE KOHTPOJIMPYEMOE WUC-

cnepoBanme lll dasbl (REFLECT) y nauneHToB
C unppo3om neyeHun (knacc A no Child—Pugh)
1 HepesekTabenbHbiM LUP nokasano, 4to wnc-
nonb3oBaHWe JfieHBaTUHMOa He ycTynaeT o
adpdpekTMBHOCTN copadeHndy. B yacTHoCTN,
MeamaHa obuien BbKMBAEMOCTM B rpynnax
npuMMeHeHus neHBaTuHuba u copadpeHnda co-
ctaBuna 13,6 u 12,3 mec cOOTBETCTBEHHO (49).
MpenapaTtom BbIGOPa BTOPOW NNHUN ABAFETCS
ele oaMH MyNbTUKUHA3HbIA MHIMOUTOP — pe-
ropadpeHmnd, ogobpeHHbIn anda nedeHus F'LUP Ha
OCHOBaHUM OBOWHOro cnenoro niaayeboKoH-
TPONMPYEMOIrO PaHOOMU3NPOBAHHOIO KOHTPO-
nmpyemoro wuccnepgosanusa Il ¢asbl, npo-
BegeHHoro B 21 ctpaHe. B nepuoa ¢ 14 mas
2013 . no 31 pnekabpsa 2015 r. 6b10 06Ccneno-
BaHO 843 nauumeHTa, U3 KOTOpPbIX 567 Havanm
nedyeHne (374 nonyyanu peropadeHnd
n 193 nonyyanu nnauebo). PeropadpeHnd ynyy-
Wwna obLLy0 BbKMBAEMOCTb — MeAMaHa BbIXKU-
BaemMocTu coctaBuna 10,6 mec anga peropade-
HMbBa No cpaBHeHMIO ¢ 7—-8 Mec gnsa nnauebo
(50). Bckope nocne onobpeHus peropadpeHu-
0a pesynbTathl uccneposaHua CELESTIAL
rnokasanu, 4To nedeHue kabo3aHTUHNOOM Npwu-
BEJ1O K YNy4LLEeHNIO0 MeauaHbl 06LLel BbXMBae-
MOCTW MO CpaBHEHMIO ¢ nnauebo y naumMeHToB
C pacnpocTpaHeHHOW renaTouestonapHon
KapUMHOMOW, KOTOPbIE paHee nonyyann copa-
deHunb (51). B otnnumne ot apyrux nepopasb-
HbIX MHTMOWUTOPOB TUPO3UHKMHA3bl, kKabo3aH-
TUHNO YyHUKaNbHO BO3adencTByeT Ha MET,
CBEPX3KCMPECCUSA KOTOPOro BbI3blBAET pe3u-
CTEHTHOCTb K copadeHuby (52). Takxe eLlle
OOHO PaHAOMU3NPOBAHHOE KOHTPONIMPYEMOE
uccnepnoeanHne ¢asbl  |ll, npoBepeHHOE
B 92 meamumHckmx ueHTpax 20 cTpaH, nokasa-
10, 4To pamyuupymab Takxe adpekTUBeH ansg
yBennyeHns obLler BbIXMBAEMOCTU Y Nauu-
eHTOB ¢ no3aHen ctagmen N'UP. laHHoe nccne-
OOBaHME MPOAEMOHCTPUPOBANO Y/YULLEHHYIO
OOLLYIO BbKMBAEMOCTb MPU NPUMEHEHUN pa-
Myuupymaba no cpaBHeHuio ¢ nnauebo y na-
LMEHTOB C renatouesuitoasSpHON KapuHOMOMN
1 KoHueHTpaunein ADI He meHee 400 Hr/mn,
KOTOpble paHee nony4anm copadpeHmnd. Ncene-
nosaHue REACH-2 asnsietcs nepBbIM MUCChe-
nosaHuem lll dasbl, NpoBeoeHHbIM B Nonyns-
umm nauyeHToB ¢ MLUP, oTtobpaHHbIX Mo 6uo-
mMapkepam (53).

3a nocnegHue HeCKONbKO NeT UMMyHOoTepa-
nMsa Takke MpoaeMOHCTpUpoBasa MHoroobe-
warouwyto adPeKTMBHOCTb NPU NO3AHUX CTa-
omax F'UP (54). Nocne opobperHus B ka4yecTBe
Tepanum BTOPON INHUN HMBONyMaba — MHrMbun-
TOopa KOHTPOJIbHbIX TOYEK MMMYHHOIO OTBETA,
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cpaBHMBasachb ero apPekTnBHOCTb C copade-
HMOOM B Ka4eCTBe Tepanun NepPBOn NNHUM NpU
pacnpocTpaHeHHown ¢popme IMLLP. MegmaHa Bbi-
XUBaemMocTu coctaBuna 16,4 mec gnga naumeH-
TOB, Nosly4yaBLUVX HUBONYyMad, n 14,7 mec onsa
naumMeHToB, nosyd4aBlUMX copadeHnd, 4TO He
ObINI0 CTATUCTUYECKM 3HAYUMBbBIM (55).

Membponnsymab — ewe OAHO MOHOKJIO-
HanbHOE aHTUTENO K peuenTtopy PD-1, ncnonb-
3yemoe ans nevenua N'UP (56). Tem He meHee
nembponmaymad He mnokasasn ynydueHus 06-
LWen BbIXMBAEMOCTUN B 60JIbLLIOM paHOOMUN3U-
POBaHHOM KOHTPOJIMPYEMOM UWCCNenoBaHUn
Il pasbl ¢ yyacTrem 413 naumeHToB C pacnpo-
cTpaHeHHbiM TP, y KOTOpbIX peHTreHosoru-
yeckn Habnoaanock NporpeccupoBaHme 3abo-
neBaHns unu pasBuaacb HENepeHOCUMOCTb
copadeHndba. MegmaHa obLelr BbIXMBAEMO-
ctu coctaBmna 13,9 mec ans nembponmaymaba
npotus 10,6 ana nnauebo (57).

B nccneposanuve IMbrave 150 6bii1 BKIOYEH
501 naumeHT ¢ no3gHen ctagmen N'UP, paHee
HEe MOJIy4aBLUMIA CUCTEMHOro nedyeHus. MNaym-
€HTbl OblIM PaHAOMM3NPOBaHbI B COOTHOLLIE-
HUM 2:1 Ong nony4yeHuss kKomobmHauum aTeso-
nnsymaba n 6esaumsymaba npoTrB copadeHn-
6a. MegunaHa o6LLe BbIXXMBAEMOCTV COCTaBuia
6onee 17 mec onsi KOMOMHUPOBAHHOIO Ne4e-
HMUSA MO cpaBHeHUO ¢ 13,2 mec anga copade-
HMba. MenmaHa BbIXMBAEMOCTM Oe3 nporpec-
cupoBaHus coctaesmna 6,8 n 4,3 mec B COOTBET-
cTBylowmux rpynnax (58). Hebonblwoe
PETPOCMNEKTMBHOE OAHOLEHTPOBOE UCCNeno-
BaHne B CLLUA ¢ ncnonb3oBaHnem HmBonymaoa
(Bkntoyaa 18 naumenTos ¢ 'LUP n knaccom B no
Child—Pugh) nokasano, 4to y 94% nauueHToB
Habnoganucb HexenartesibHble SBIEHUS Kak
MUHUMYM 3-11 CTeneHn (renatoTOKCUYHOCTb,
CbilMb, CKeNeTHO-MblllevyHass 6onb, 330darur,
aoyoneHnT) n okono 50% coobLanm o Hexena-
TesNbHbIX SBJIEHUSX, CBA3AHHbLIX C WMMYHHOW
cuctemoii (59). Hanbonee mHoroobellatoLye
KOMOVHaUUM NEeYeHns He NOoKas3biBalOT 0Obek-
TUBHYIO YacTOTy oTBeTa Bbile 50%, 0aHaKO OHU
VIMEIOT 3HAYUTENbHbIV PUCK CEePbE3HbIX NOOOY-
HbIX 9P DEKTOB, CBSA3aHHbIX C NedeHmnem (60).

OPPeKTUBHOCTb KOMBMHaLMM HMBOAyMaba
n nnunumymaba mayyanacb B MHOMOLLEHTPO-
BOM OTKPbITOM WCCNeaoBaHUM C y4aCTUEM
49 nauueHToB, y KoTopbix I'LIP nporpeccupoBan
Ha doHe npurema copadeHmba nnu y KoTopbIx
Habnaanacbk HeNepeHoOCUMOoCTb copadeHnoda.
YacToTa 00bekTUBHbIX OTBETOB cocTaBmna 33%
C 4YeTbIpbMs MNONHLIMY OTBETAMU 1 12 € YacTuu-
HbIMM OTBeTaMu, Npu 3TomM 31% OTBETOB CO-
XpaHsncsa He meHee 24 mec (61).

KombuHauma nembponnsymaba v neBaHTu-
HMba nokasana MHoroobeulawume pesynbra-
Tbl C 0OBEKTUBHOM YacToTol oTBeTa 46% npu
MeauaHe NpoaoKNTENBHOCTM OoTBETa 9 Mec n
MeamaHe obuel BbxxnsaemocTtun 20 mec (62).

HecMOTps Ha TO YTO HECKOIbKO KOMOWHU-
pOBaHHbIX METOAOB NEeYeHns nokasanu nep-
CMNEeKTUBHbIE PEe3yfbTaTbl, POJib HOBbIX CXEM
neyeHus y naumeHToB ¢ knaccom B no Child-
Pugh ocTaeTcs B 3Ha4MTENbHOW CTENEHUN HENS-
BECTHOM, MOCKOJIbKY JiMlLb HEMHOIMe U3 3TUX
NnauMeHTOB Y4acTBYIOT B UCCNIEN0BaHUAX. Taknm
obpas3om, MHTepec NpeacTaBnaloT KOMOUHUPO-
BaHHblE METOAbl NleyeHuns, B TOM ymcne TAXD
B coYeTaHuu ¢ copadeHnboMm.

B wnccnepgosaHnm TACTICS cpaBHmBanacb
3dPeKTUBHOCTL U Be3onacHocTb TAXD B co-
yeTaHum ¢ copadeHnbom ¢ 3PPEKTUBHOCTBIO
npy UCNoNb30BaHUM ToNbko TAXO. B gaHHOM
nccnegoBaHNM NauneHTbl C HeornepabebHbIM
FUP 6bm paHgomMmnanpoBaHbl HAa TAXO niitoc
copadeHund (n = 80) nnm Tonbko TAX3S (n = 76).
MauneHTbl B KOMOVMHUPOBAHHOW rpyrne nony-
yanun copadpeHnd no 400 Mr ogviH pas B AeHb B
TedyeHne 2-3 Hep, no TAXO, a 3atem no 800 mr
OOMH pa3 B AEHb A0 HACTYMNJIEHUsS NMPOrpeccu-
poBaHud, ULMpPpPO3a neyveHun knacca C no wkane
Child—=Pugh vnu noaeBnenusa cocyaucTom nHea-
3un. MeanaHa BbXMBaeMoCTU 6e3 nporpec-
cunpoBaHus 6blna 3Ha4YMTEeNbHO A0JbLUE B Fpyn-
ne TAX3 nntoc copadeHmnd, 4em B rpynne Tosb-
ko TAX3 (25,2 mec npotme 13,5 mec). AHanns
o06LLEeN BbIXXMBAEMOCTU He npoBoaunncs. Megu-
aHa NpPoOAO/IKXUTENBHOCTU XWU3HU (26,7 Mec
npotme 20,6 mec) Takke Oblna 3HAYUTESNbHO
6onbwe B rpynne TAX3 nnioc copadeHunb.
O6wwasa BbXMBAaeMOCTb Yepe3 1 roa v 2 roga
B rpynne TAX3 nnioc copadeHnd n B rpynne
TONbKO TAXS coctaBuna 96,2 n 82, 7% n 77,2 n
64,6% cooTBEeTCTBEHHO. Takmm obpa3om, TAXD
nitoc copadeHmnd 3HAYNTENBHO YYHLLWUAN Bbl-
XMBAEMOCTb 6€3 MPOrpeccmMpoBaHmga No cpas-
HEHWIO TONbko ¢ TAX3 y naumeHTOoB C Heonepa-
6enbHbiM LP (63).

MHoroueHTpoBoe uccnepgosaHme TACTICS
rnokasano, 4to TAX3 B coyeTaHun ¢ copadpeHu-
6om (TAXD-C) yBenmumnno MeguaHy BPEMEHU
00 nporpeccupoBaHus 3aboneBaHns MnoYTn Ha
2 mMec, ogHaKo pa3Huua He Bblna cTaTucTuye-
CKM 3HA4YMMOIN. HeCKONbKO MEXaHU3MOB MOIyT
fiexartb B OCHOBE B3aMMOLOMNOJHSAOWEro Aen-
ctBusa TAX3D u copadeHuba. dmMbonmsaumns
neyeHo4yHom apTepumn TAXD ymMeHbLUIaeT KpOBO-
cHabxeHne TLUP n pocturaer TepaneBTuye-
ckon uenn. OgHako noboyHble apdekTbl TAXD
BKJ1HOYAIOT MOBBILLEHHYIO 3KCNPeccuio pakTtopa
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pocTtaaHpoTtenusa cocynos (VEGF). CopadpeHnd
ONOKMPYET aHrMoreHe3 M PoOCT paka MeyvyeHu
N 3HAYNTENbHO Yyry4llaeT oOLlylo BbiKMBae-
MOCTb 1 BpeMsi [0 MPorpeccmpoBaHma y naum-
€HTOB C 3anylweHHbIM pPakoOM MEeYEeHMN.
CnepoBatenbHo, copadeHnd MOXeT yMeHb-
waTtb Nobo4yHble apdekTbl TAXD u yaydwaTb
nonoxuTtenbHble addekTol TAXI (64).

Jpyroe MHOroueHTPOBOE PAHOOMN3NPOBAH-
Hoe nnaueboKOHTPONMMPYEMOE WCCNeaoBaHme
Il dasbl (TACE 2) npoBogunock B 20 ueHTpax
BennkobputaHun ong naunMeHToB C Heonepa-
6enbHbiM TUP. MauveHTbl Obin paHOOMU3N-
poBaHbl 1:1 C MOMOLLbID KOMMbIOTEPUINPO-
BaHHOIO anropmMTma AaJjisi HenpepbIBHOIrO Npu-
emMa copadeHunba (400 mr opa pas3a B AeHb)
WM COOTBETCTBYIOLWErO Nnaauebo B coveTaHnu
¢ TAX3, koTopas npoBoauaack 4yepes 2-5 Hen,
nocne paHgoMmu3aumm m B COOTBETCTBUU C
PEHTrEHONOMNMYECKM OTBETOM U MEPEHOCU-
MOCTbIO nauyeHTa. [NepBnUYHOM KOHEYHOW TOY-
KOV Oblna BbIXXMBAaeMOCTb 6€3 NporpeccupoBa-
HUSA UK CMepPTb No Ntobor NpuynHe. B nepuopg,
c 4 Hos06ps 2010 . no 7 nekabpsa 2015 . B uc-
cnenoBaHUM NpUHAanu ydactue 399 nauneHTos,
N OHO ObISIO MpekpalLeHO nocsie 3anjaHnpo-
BaHHOIO NPOMEXYTOYHOro aHanmnasa 6ecnones-
HOCcTW. He ObiNno aOokasaTenbCTB pasnmyunit
B BbIKMBAeMOCTM ©6e3 MnporpeccupoBaHns
Mexnay rpynnov copadeHnbda v rpynnon nna-
uebo, megnaHa BbXKMBAaEMOCTM 6e3 nporpec-
cupoBaHuga coctaBuna 238 pgHen B rpynne
copadeHunba n 235 gHen B rpynne nnauebo.
Taknum 06pa3om, NO OaHHOMY MCC/leL0BaHMIO
OblNO OokasaHo, 4To godasneHue copadeHmnba
K TAX3D He ynydwaeT BbKMBAEMOCTb 6e3 npo-
rpeccupoBaHusa y eBpPOMNenckmx nauveHToB
crypP (65).

B MPHL, num. A.®. Ubiba — dpunmnane Pprey
“HMWL, paouonornn” MwuH3gpasa Poccun
c 2019 r. yTBEPXAEH BHYTPEHHU MPOTOKON
nccnegoBaHusl, CornacHo KOTOPOMY MAaUUEHThI
c N'uP BCLC B u C nonyyanu kypcbl TAXO Ha
doHe noCTOosiHHOro npuema copadeHunba.
MpenBapuTenbHbI aHanM3 pesdynbTaToB NokKa-
3a/ BbICOKYO 3(pPEeKTUBHOCTb AAHHOW KOMOU-
Haumn. Ha cerogHawHuM feHb Haw LleHTp
nponeymn no gaHHomy npoTokony 6onee 70
nauyeHToB. PaboTbl B AaHHOM HanpaB/iEHUN
aKTMBHO MPOOOJIKATCA, B TOM 4YMCEe C Npu-
BJSIEYEHMEM OPYINX LEHTPOB.

3aknio4yeHue

Takum obpas3om, 6onee 60% nauneHTOB
c N'UP anarHocTmpyioT Ha NO30HUX CTaaANAX U3-
3a OTCYTCTBUA crneunduryeckom KIMHUYECKOMN
KapTUHbI 3a00NEBAHNS HA PAHHUX CTAAUSX, YTO
MPUBOOUT K KpanHe HU3KOMN S-NeTHEN BbXMBa-
emMocTu (MeHee 16%). lNosgBneHne HeKoTOopPbIX
HM3KOMOJIEKYJIIPHbLIX MpPenapaToB, Takux Kak
copadeHnd, neHBaTuHMb, cnocobCTBYET yBe-
nnyenunto obuiein BbiKMBAaeMOCTU A0 3 MecC
C OaJlbHENLWIVMM pPa3BUTMEM JNEKAPCTBEHHOMN
ycTtonumBocTn. CodeTaHme npoTUBOOMyXOosie-
BOW NEeKapCTBEHHOMW Tepanuu U1 JI0KOPeruno-
HapHbIX METOOOB NeYyeHusa (paanmodacTtoTHas
abnaumsa, TAX3 n ap.) aBnaeTcsa nepcrekTmB-
HbIM HanpasJsieHneMm B Tepanumn I'LP, nockonbky
noaobHas KOMOUMHUPOBAHHAsA Tepanus yBenu-
4YMBAET BPEMS A0 NporpeccupoBaHus 3aborne-
BaHMSA N MeguaHy npoaoKNTENBHOCTM XU3HN
(64, 66). OoHako, HECMOTPSI HA 3HAYUTENbHbIN
nporpecc B nedeHum 3HO renatobunapHomn
30HbI, JaHHada npobnema TpedyeT ganbHelLle-
ro n3y4yeHus kak ¢ pyHOaaMeHTabHbIX, TaK W
C KJIMHNYECKMX MO3NLIA.
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Relevance

Hepatocellular carcinoma (HCC) is the main
histological type of hepatic cancer and ac-
counts for about 75% of cases among all malig-
nant neoplasms (MNs) of the liver (1). The inci-
dence of HCC in the world is steadily increasing
from year to year. According to the Global
Cancer Observatory (GLOBOCAN), HCC ranks
sixth in the list of most frequently diagnosed
malignant tumors and third as the leading cause
of lethal outcome. Globally, 906,000 new cases
of this pathology were detected in 2020, and
830,000 were fatal (2). According to the data
provided by A.D. Kaprin et al., in 2021, the inci-
dence rate for MNs of liver and intrahepatic bile
ducts in Russia was 6.1 per 100,000 population
(3). Currently, the mortality rate in the first year
in patients with newly diagnosed MNs of liver
and intrahepatic bile ducts in Russia is 61.9%
(3). Timely diagnosis of HCC allows detecting
the disease at the early stage and makes pos-
sible to use loco-regional therapies: surgical
resection, RF ablation, transarterial chemo-
embolisation or liver transplantation. Detection
of HCC at advanced stages suggests the use of
systemic drug therapy, but treatment with ty-
rosine kinase inhibitors brings evident benefits
only in 30% of patients and extend overall sur-
vival up to 3 months (4).

Objective: to study and analyze data from
national and foreign literature sources, cover-
ing the issues of epidemiology, classification,
diagnostics, and up-to-date methods of HCC
treatment.

Introduction

Epidemiology

The incidence of HCC varies between devel-
oped and developing countries, but the inci-
dence/mortality ratio is almost the same world-
wide. According to the data from South Korea
researchers, most cases of HCC in women are
diagnosed at the age of 70-79 years and in
men - at the age of 50-59 years (5). On the
other hand, the average age at the time of diag-
nosis was higher in Asian countries compared to
the USA and Africa, where the disease affected
younger patients. These differences may be due
to a combination of factors related to the preva-
lence of hepatitis B virus (HBV) and hepatitis C
virus (HCV), differences of population structure
between countries and racial susceptibility (6).
In addition, some authors note that the inci-
dence of HCC in men is 2 to 4 times higher than
in women (2).

In Russia, the average age of male patients
with hepatic and intrahepatic bile duct cancer
is 65-69 years, and the average age of female
patients is 80—-84 years. (7). These data confirm
that men are diagnosed at a younger age com-
pared to women, which may be associated with
both risk factors and biological aspects (meta-
bolic disorders, type Il diabetes mellitus) (8).

In Russia, the highest incidence rate in men
(adjusted incidence rate) is registered in the
Sakha Republic (Yakutia) - 18.60/0000,
Chechnya(14.20/0000), Kalmykia(13.30/0000)
and Sakhalin Oblast (11.80/0000) (9). In recent
years, there has been an improvement in the
overall survival in HCC patients worldwide. The
highest survival rates are registered in Japan,
where the 5-year overall survival rate in patients
with HCC increased dramatically from 3.7%
in 1978-1980 to 42.7% in 2001-2005, and the
median survival in patients with HCC reached
50 months (10). In Russia, the 5-year survival
rate for HCC is 29.5% (11). Some researchers
noted that the median survival rate in patients
with HBV-associated HCC has gradually in-
creased from 17.2 months in 2003-2005 to
28.4 months in 2008-2010, which is associated
with earlier diagnosis of HCC and treatment
of hepatitis B (12).

In China, significant progress has been made
in the treatment of HCC over the past 20 years.
In particular, a meta-analysis based on a multi-
centre study showed that the 5-year survival
rate was 14.8%. In addition, the median survival
at early stages of cancer reached 20 months.
Overall, the 1-, 2-, 3-, and 5-year survival rates
in patients with HCC were 49.3, 35.3, 26.6,
and 19.5%, respectively. The authors note that
timely diagnosis directly influenced the effec-
tiveness of therapeutic measures and, as
a consequence, improved these parameters
(13). The following factors are among the main
causes of HCC: hepatitis B and C, alcohol, non-
alcoholic steatohepatitis and obesity. Foreign
studies have shown that women have non-alco-
holic fatty liver disease (NAFLD) / non-alcoholic
steato-hepatitis (NASH) more often than men,
and elderly women more often suffer from HCC
caused by NAFLD/NASH than young women
and elderly men (8). Genetic factor has been
proved to be of significant importance in the
development of HCC. The most frequently mu-
tated genes in HCC are TERT, TP53, CTNNB1,
AXIN1, ARID1A, ARID2, and RB1 in the TCGA
group, which are mainly found in Western pop-
ulations (14).
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Table. TNM/AJCC classification

8th edition, 2017

7th edition, 2010

Tx - primary tumor cannot be assessed

Tx - insufficient data for the primary tumor assessment

TO - no evidence of primary tumor

TO - primary tumor is undetectable

T1a - solitary tumor < 2 cm in greatest dimension, with or
without vascular invasion

T1 - solitary tumor without vascular invasion

T1b - solitary tumor > 2 cm in greatest dimension, without
vascular invasion

T2 - solitary tumor with vascular invasion, > 2 cm or multi-
ple tumors not exceeding 5 cm in greatest dimension

T2 - solitary tumor up to 5 cm in greatest dimension with
vascular invasion, or multiple tumors up to 5 cm in greatest
dimension without vascular invasion

T3 - multiple tumors and one tumor > 5 cm in greatest
dimension

T3A — multiple tumors > 5 cm in greatest dimension without
vascular invasion

T3B - solitary tumor or multiple tumors of any size with
invasion of main branches of the portal or hepatic veins

T4 - solitary or multiple tumors of any size with invasion of
a major branch of the portal or hepatic vein, or invasion of
adjacent organs, including the diaphragm (except the gall
bladder), or invasion of the intestinal peritoneum

T4 - tumor(s) with expansion to adjacent organs other than
the gall bladder, or perforation of the intestinal peritoneum

N - regional lymph nodes. Regional lymph nodes are those of the porta hepatis (located in the hepatoduodenal ligament)
Nx - insufficient data to assess the status of regional lymph nodes
NO - no evidence of metastatic lesions of regional lymph nodes

N1 - metastatic lesions of regional lymph nodes

M - distant metastases

Mx - insufficient data to determine distant metastases
MO - no distant metastases

M1 - distant metastases

[International Union Against Cancer (UICC). TNM Classification of Malignant Tumours, 7th ed. / Eds. L. H. Sobin,
M.K. Gospodarowicz, Ch. Wittekind. NewYork: Wiley-Blackwell; 2009]

The incidence of HCC in different world re-
gions is known to correlate with the prevalence
of hepatitis B and C. According to the literature,
the risk of HCC at the age of 6-26 years is sig-
nificantly lower in those vaccinated against
hepatitis B, which once more confirms the vac-
cination efficacy for the HCC prevention.
In Russia, according to the Federal Service for
Consumer Rights Protection and Human
Welfare, the hepatitis B vaccination coverage
in 2017 in children over 12 months was 97%.
In fact, large-scale vaccination of the child
population gives hope for a reduction in the
incidence of HCC in the future due to elimina-
tion of one of its causes (15).

Classification. The 8th edition of the AJCC
/ UICC TNM Staging System and the BCLC
Staging System (Barcelona Clinic Liver Cancer
or Barcelona HCC Staging System) are used
for staging of HCC (Table).

It should be noted that the TNM staging sys-
tem has a low prognostic significance, which
is related to an evident comorbid background
of HCC development, and its practical impor-

tance is mainly for identifying cases that fit
for surgery. Currently, the Barcelona Clinic Liver
Cancer (BCLC) staging system, introduced
in 1999, is widely used in patients with HCC.
It takes into account the stage of the process,
the hepatic functional status, the patient’s ob-
jective condition and the expected treatment
efficacy. Based on the clinical findings and ad-
ditional examination methods, the following
stages of the pathological process are distin-
guished:

e Very early stage (BCLC 0) — solitary tumor
less than 2 cm in diameter.

e Early stage (BCLC A) - solitary hepatic
tumor of any size or no more than 3 nodules
with maximum size up to 3 cm, no involvement
of the main hepatic vessels and adjacent ana-
tomical structures in a patient without tumor-
specific complaints, in satisfactory objective
condition (ECOG = 0) and with preserved liver
function.

e Intermediate stage (BCLC B) — cases of
isolated asymptomatic multiple tumors in the
liver without macrovascular invasion, in patients
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in satisfactory condition (ECOG = 0) and with
preserved liver function.

e Disseminated stage (BCLC C), including
patients with symptomatic HCC that is worsen-
ing patient’s performance status (ECOG = 1-2),
with tumor of any size with or without invasion
of major hepatic vessels and/or extrahepatic
expansion and with preserved liver function.

e Terminal stage (BCLC D) — cases with un-
satisfactory objective status (tumor/cirrhosis),
decompensated liver function (16).

Depending on the histological type, HCC is
subdivided into the following morphological
forms:

e HCC originating from cells of liver paren-
chyma. The tumor cells resemble hepatocytes,
polygonal in shape with spherical nuclei and
well-defined endosomes (17).

e HCC (fibrolamellar carcinoma). At a histo-
logical examination, fibrolamellar carcinoma is
distinguished by 3 main features: 1) large tu-
mor cells with eosinophilic cytoplasm; 2) pres-
ence of cells with large nucleus; 3) abundant
fibrous stroma arranged in thin parallel lamellae
around the tumor cells. This histological variant
occurs mainly in young patients (18).

e Hepatoblastoma is a malignant low-differ-
entiated hepatic tumor of embryonic origin that
develops from hepatoblasts (hepatocyte pre-
cursor cells). Hepatoblastoma is the most com-
mon primary malignant neoplasm of the liver in
children 0—-14 years of age. (19).

e Undifferentiated carcinoma is character-
ized by well-marked polymorphism, bizarre,
giant multinucleated cells (up to 10 or more
nuclei) (20).

Discussion

Diagnosis. Screening is indicated for all
patients at high risk of HCC, which should
include patients with Child-Pugh class A and B
viral cirrhosis, patients with chronic hepatitis B
without cirrhosis, and those with chronic hepa-
titis C with fibrosis. The Japanese Society of
Hepatology (JSH) has developed recommen-
dations on diagnostic manipulations for such
patients, which include mandatory ultrasound
and cancer tumor markers monitoring every
3-4 months, as well as CT or MRI examination
every 6-12 months (21). Determination of al-
pha-fetoprotein (AFP) level is the common lab-
oratory test for the diagnosis of HCC worldwide
(22). However, the serum AFP level may be
elevated in other benign and malignant condi-
tions such as acute and chronic hepatitis, intra-
hepatic cholangiocarcinoma and embryonal

tumors (23). Thus, AFP determination is neces-
sary to rule out HCC but insufficient for its early
detection (24). Along with AFP level determina-
tion, liver ultrasound is widely used in HCC
diagnosis. However, the accuracy of this meth-
od for detecting the early stage of HCC is not
optimal (25). In addition, the liquid biopsy
method has been currently developed and ap-
plied to detect the early stages of HCC. Liquid
biopsy specimens include circulating tumor
cells, circulating tumor DNA and extracellular
vesicles. Liquid biopsies have been shown to
provide promising initial results for early detec-
tion of HCC. Liquid biopsy method is currently
commercially unavailable, but further phase Il
study may lead to its inclusion in future screen-
ing standards (26). Due to its organ specificity,
HCC can be diagnosed by triple-phase dynam-
ic CT or MRl in patients at high risk of HCC (27).
In 2008, the American College of Radiology
proposed a liver imaging system, LI-RADS, to
standardize image interpretation and diagnosis
of liver nodular lesions in patients at high risk
of HCC (28). The LI-RADS system is used to
classify lesions larger than 1 cm that are visible
on multiphase examination. These lesions
are classified into five categories. LI-RADS 1
and LI-RADS 2 lesions are classified as benign
or more likely benign, respectively, and can be
monitored by regular follow-up. LI-RADS 3 indi-
cates a low probability of HCC, so repeat or al-
ternative imaging in 3-6 months is recom-
mended. LI-RADS 4 indicates a high probability
of HCC. In such cases, a multidisciplinary dis-
cussion with biopsy or repeat imaging in the
next 3 months is reasonable. LI-RADS 5 indi-
cates HCC (29). Key predictors of HCC include
tumor size, serum o-fetoprotein level, histo-
logical type of neoplasm, micro- or macrovas-
cular invasion and metastases (30).

Treatment. Over the last three decades,
treatment outcomes in patients with HCC have
significantly improved. According to the major-
ity of researchers, surgical resection is a poten-
tially radical treatment option in patients with
early-stage HCC. Laparoscopic resection in
HCC provides the same survival rate as open
surgery (31).

HCC complicated by tumor thrombosis of
the portal vein is considered inoperable.
Patients with this cancer variant usually under-
go systemic therapy rather than resection or
ablation. However, data from the Japanese na-
tional register have demonstrated the efficacy
of resection in patients with tumor thrombosis
of the portal vein branch compared to a similar
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cohort of patients treated with other therapies.
Retrospective analysis in the study groups
showed that the median survival of patients was
2.45 years versus 1.57 years, respectively (32).
Liver transplantation is the optimal treatment
option for early stages of inoperable HCC in
patients with cirrhosis: transplantation is asso-
ciated with a significant reduction in recurrence
rates compared to alternative treatment meth-
ods. In a study by a group of authors led by
V. Mazzaferro, which included 48 patients, the
disease-free survival in 4 years after liver trans-
plantation for HCC was 83%. Liver transplanta-
tion for HCC within the Milan criteria (one lesion
of 3to 5 cm or two to three lesions of 1 to 3 cm)
has long been a standard criterion for patient
selection (33).

The main factor limiting liver transplantation
for HCC is the critical deficiency of available
donors. In the USA, HCC patients with
a-fetoprotein levels below 1000 ng/ml and who
match the Milan criteria are given an additional
priority on the waiting list (34). Unfortunately,
patients in need of liver transplant are at high
risk of disease progression. Therefore, various
neoadjuvant treatment options are used to
keep patients on the waiting list for a donor or-
gan: transarterial chemoembolization (TACE),
radioembolisation, radiofrequency ablation and
stereotactic radiotherapy. On the other hand,
the absence of a control group does not allow
to adequately assessing the efficacy of the pro-
posed neoadjuvant treatment options (35).
Given the critical shortage of organs required
for transplantation, as well as the ethical as-
pects of their distribution, the number of cases
of liver transplant from living donors, usually
patient’s relatives, has been increasing in re-
cent years in many developed countries (36).
According to the Russia’'s laws, liver transplan-
tation from a living donor can be performed
only if the potential donor is a biological relative
of the recipient.

Recurrent tumor occurs in more than 60% of
patients within five years after surgical treat-
ment (33). One of the most effective treatments
for HCC tumors less than 3 cm in diameter is
ablation. Currently, radiofrequency and micro-
wave ablation techniques remain the most
common options. A multicentre single-blind
randomized controlled phase Il study in 76 pa-
tients in each group (no more than 3 HCC le-
sions with maximum size of 4 cm) revealed
a correlation between microwave ablation and
higher rates of local tumor control (37). In addi-
tion to the above, there is a percutaneous abla-

tion technique using ethanol, which causes
tumor cell death due to intracellular dehydra-
tion and activation of the coagulation pathway.
It should be noted that local tumor control in
such a case is not as effective as with other lo-
cal ablation techniques and, therefore, is rarely
used at present time (38).

One of the alternative ablation methods is
cryoablation technique, which provides a clear-
ly distinguishable border of tumor necrosis
due to the formation of ice balls and prevents
damage to peritumoral tissues. In fact, this
technique provides an excellent local effect in
tumors that are intimately connected with bile
ducts and large vessels, and significantly
reduces the risk of peritumoral vascular throm-
bosis (89). Local destruction methods are
used in patients who are not subject to surgical
treatment. The decision on feasibility of this
treatment method should be made by multidis-
ciplinary team. This method has its own con-
traindications: multiple liver lesions, decom-
pensated cirrhosis (class C according to
Child—Pugh), extrahepatic disease manifesta-
tions (40). Among local tumor treatment meth-
ods, one should specially emphasize a mini-
mally invasive technique of transarterial chem-
oembolisation, which is most often used in
routine HCC treatment. This method is based
on cytostatic agent delivery directly to the tu-
mor, embolisation of its arteries with subse-
quent ischemia of the malignant neoplasm.
TACE is a standard method for the treatment of
intermediate stage HCC (41). It should be not-
ed that TACE is used not only for the treatment
of intermediate stage HCC, but is also an effec-
tive treatment option in patients with early-
stage disease who are not suitable for surgical
treatment, ablation, and liver transplantation
(42). One of the new, modern and promising
methods of local-regional treatment of various
stages of HCC is transarterial radioembolisa-
tion (TARE). The TARE technique is based on
the introduction of radioactive microspheres
into the tumor, which contains a source of
B-radiation — 1°° isotope that causes local de-
struction of the tumor. A number of retrospec-
tive and prospective studies demonstrated that
TARE is non-inferior compared to TACE; more-
over, TARE contributes directly to the improve-
ment of overall survival of HCC patients. One
of the advantages of TARE is the possibility to
perform this procedure in the outpatient set-
tings, without hospitalization and overnight
monitoring required by TACE (43). However,
TARE is an expensive and labor-consuming

112

Ne 74, 2023



PYBPUIKA

procedure that requires both special conditions
and infrastructure. In addition, TARE has a num-
ber of contraindications, such as lesions >70%
of the liver volume, or the presence of arterio-
venous shunt.

The first in Russia radioembolisation of the
liver using microspheres containing radionu-
clide 90Y of Russian production (by BEBIG,
LLC) was performed for a HCC patient on 25-
Apr-2019 by V.V. Kucherov and A.P. Petrosyan
in the Department of Radiosurgical Techniques
of Diagnostics and Treatment of A.F. Tsyb
Medical Radiological Research Center (44).
This treatment method is being used to the pre-
sent day.

Stereotactic radiotherapy is another effec-
tive method of HCC treatment. It is a highly
conformal method of remote radiation therapy
with large doses and small number of fractions.
A study by Yoon S.M et al. based on a small
open-label randomized controlled phase Il study
showed that the combination of stereotactic
radiotherapy and TACE has significant advan-
tages over systemic therapy with sorafenib in
terms of survival of patients with advanced dis-
ease. At week 12, progression-free survival was
significantly higher in the stereotactic radio-
therapy and TACE combination group than in
the sorafenib group (86.7% vs. 34.3%) (45).

Drug treatment. Currently, the benefit of
adjuvant or neoadjuvant systemic therapy for
resection or radiofrequency ablation is not es-
tablished. In the randomised controlled study
STORM, investigators found no difference in
survival in patients who received sorafenib
compared with placebo group (median survival
33.3 months vs 33.7 months) with adjuvant
therapy in patients with complete radiological
response after resection or radiofrequency abla-
tion (46). Systemic therapies such as Lenvatinib,
Cabozantinib, Regorafenib, Nivolumab or
Atezolizumab are effective against metastatic
HCC, but their role in adjuvant therapy is still
under investigation (47). For several decades,
many countries have been intensively search-
ing for effective chemotherapeutic agents for
HCC treatment. After numerous failures and
clinical trials, the efforts successfully resulted in
the development and introduction of Sorafenib.
It is a multikinase inhibitor acting on vascular
endothelial growth factor receptors, platelet-
derived growth factor receptor  and Raf family
kinases (48). Since the approval of Sorafenib,
numerous studies had been investigating new
targeted therapies, but Sorafenib retained its
superiority over other methods (48).

However, with the introduction of Lenvatinib,
a multikinase inhibitor, the development of new
therapies has shown significant progress.
In 2018, a large randomised controlled phase llI
study (REFLECT) in patients with cirrhosis
(class A according to Child-Pugh) and unre-
sectable HCC showed that the efficacy of
Lenvatinib is non-inferior to Sorafenib. In par-
ticular, the median overall survival in the
Lenvatinib and Sorafenib groups was 13.6 and
12.3 months, respectively (49). The second line
drug of choice is another multikinase inhibitor,
Regorafenib, which is approved for the HCC
treatment based on a double-blind placebo-
controlled randomised controlled phase Il
study conducted in 21 countries. From 14-May-
2013 to 31-Dec-2015, 843 patients were evalu-
ated; of them, 567 patients received treatment
(374 in the Regorafenib group, 193 in the pla-
cebo group). Regorafenib improved overall sur-
vival, with a median survival of 10.6 months for
Regorafenib compared to 7-8 months for pla-
cebo (50). Shortly after the approval of re-
gorafenib, results from the CELESTIAL trial
showed that treatment with Cabozantinib re-
sulted in improved median overall survival com-
pared to placebo in patients with advanced
HCC who had previously received Sorafenib
(51). Unlike other oral tyrosine kinase inhibi-
tors, Cabozantinib uniquely targets MET, whose
overexpression causes resistance to Sorafenib
(52). Additionally, another randomised con-
trolled phase lll study conducted in 92 medical
centresin20countriesshowedthatRamucirumab
is also effective for increasing overall survival in
patients with advanced HCC. This study demon-
strated improved overall survival with
Ramucirumab compared to placebo in HCC pa-
tients with a-fetoprotein concentrations not less
than 400 ng/ml who had previously received
Sorafenib. The REACH-2 trial is the first phase I
study conducted in a biomarker-selected popu-
lation of HCC patients (53).

Over the past few years, immunotherapy has
also shown promising efficacy in advanced
HCC (54). Following the approval of Nivolumab,
an immune response checkpoint inhibitor that
used as second-line therapy, its efficacy was
compared with Sorafenib as first-line therapy
for advanced HCC. The median survival was
16.4 months for patients receiving Nivolumab
and 14.7 months for patients receiving
Sorafenib, which was not statistically signifi-
cant (55).

Pembrolizumab is another monoclonal anti-
body against PD-1 receptor used for HCC
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treatment (56). However, Pembrolizumab
showed no improvement in overall survival in a
large randomised controlled phase Il study in-
volving 413 patients with advanced HCC who
had radiological disease progression or showed
intolerance to Sorafenib. Median overall sur-
vival was 13.9 months for Pembrolizumab ver-
sus 10.6 months for placebo (57).

The IMbrave150 trial included 501 patients
with advanced HCC who had not previously
received systemic therapy. They were ran-
domised in a 2:1 ratio to receive the combina-
tion of Atezolizumab and Bevacizumab versus
Sorafenib. Median overall survival was >17
months for the combination treatment com-
pared to 13.2 months for Sorafenib. Median
progression free survival was 6.8 and 4.3 months
respectively (58). A small retrospective single-
centre study of Nivolumab conducted in the
USA (including 18 patients with HCC of Child-
Pugh class B) showed that 94% of patients ex-
perienced at least grade 3 adverse events
(hepatotoxicity, rash, musculoskeletal pain,
esophagitis, duodenitis) and about 50% of pa-
tients reported immune-related adverse events
(59). The most promising treatment combina-
tions do not demonstrate objective response
rates (ORR) above 50%, but they have a signifi-
cant risk of serious treatment-related side ef-
fects (60).

The efficacy of the combination of Nivolumab
and Ipilimumab was studied in a multicentre
open-label study involving 49 patients whose
HCC had progressed with sorafenib or who
were intolerant to Sorafenib. ORR was 33%,
with four complete responses and 12 partial
responses, with 31% of responses maintained
for at least 24 months (61).

The combination of Pembrolizumab and
Levantinib showed promising results with ORR
46% with a median duration of response of
9 months and a median overall survival of 20
months (62).

Although several combination therapies
have shown promising results, the role of new
regimens in patients with Child-Pugh class B
cancer remains largely unknown, as few of
these patients participate in studies. Thus,
combined treatment options, including tran-
sarterial chemoembolisation combined with
Sorafenib, are of interest.

The TACTICS study compared the efficacy
and safety of transarterial chemoembolisation
(TACE) + Sorafenib with TACE alone. In this
study, patients with unresectable HCC were
randomised to TACE + Sorafenib (n = 80) or

TACE alone (n = 76). Patients in the combina-
tion group received Sorafenib 400 mg per day
for 2-3 weeks before TACE and then 800 mg
per day until disease progression, Child—Pugh
class C cirrhosis or vascular invasion. Median
progression free survival was significantly
longer in the TACE + Sorafenib group than in
the single TACE group (25.2 vs 13.5 months).
Overall survival was not analyzed. Median sur-
vival (26.7 vs. 20.6 months) was also signifi-
cantly longer in the TACE + Sorafenib group.
The overall survival rates after 1 year/2 years
in the TACE + Sorafenib group and the single
TACE group were 96.2/82.7% and 77.2/64.6%,
respectively. Thus, TACE + Sorafenib signifi-
cantly improved progression free survival
compared with TACE alone in patients with
unresectable HCC (63).

The multicentre TACTICS trial showed that
TACE combined with Sorafenib (TACE-S) in-
creased the median time to disease progres-
sion by almost two months; however, the differ-
ence was not statistically significant. The com-
plementary effects of TACE and Sorafenib may
be based on several factors. Transarterial
chemoembolization of hepatic artery reduces
the blood supply to HCC and achieves the
therapeutic goal. However, side effects of TACE
include increased expression of vascular endo-
thelial growth factor (VEGF). Sorafenib blocks
angiogenesis and hepatic cancer growth and
significantly improves overall survival and ex-
tends time to progression in patients with ad-
vanced hepatic cancer. Consequently, Sora-
fenib may reduce the side effects of TACE and
improve the benefits of TACE (64).

Another multicentre randomised placebo-
controlled phase lll study (TACE 2) was con-
ducted in 20 British centres in patients with
unresectable HCC. Patients were randomized
using a computerized algorithm in a 1: 1 ratio
to receive Sorafenib (400 mg twice per day) or
placebo in combination with TACE, which was
performed 2-5 weeks after randomization
and in line with radiological response and pa-
tient tolerability. The primary endpoint was pro-
gression-free survival, or death from any cause.
From 4-Nov-2010 till 7-Dec-2015, 399 patients
participated in the study, and then it was discon-
tinued after a planned interim futility analysis.
There was no evidence of differences in pro-
gression-free survival between the Sorafenib
group and the placebo group, with a median
progression-free survival of 238 days in the
Sorafenib group and 235 in the placebo group.
Thus, this study demonstrated that the addition
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of Sorafenib to TACE does not improve pro-
gression-free survival in European patients with
HCC (65).

Since 2019, an internal study protocol was
approved in the Federal State Budgetary
Institution “A.F. Tsyb Medical Radiological
Research Center of the Ministry of Health
of Russia”. In conformity with this protocol,
patients with HCC of B and C types according
to BCLC staging system undergo TACE courses
on the background of continuous Sorafenib
administration. Preliminary analysis of the re-
sults showed high efficacy of this combination.
To date, our centre has treated more than
70 patients in accordance with this protocol.
The works in this direction are in active pro-
gress, including the involvement of other medi-
cal centres.
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