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O.E. 3aypanos?®, E.B. CepoLutaHoB', E.KO. KocteipuH®, I.K. ApyTioHsiH®, P.B. ATaHecsH’,
P.C. Aragorosé, C.A. Adonros®, [].A. AcagoB'®?', E.A. [na3bipnH’

"TAY3 “OpeHbyprckasi obnactHas KivHudeckasi 6osbHuua uMm. B.U. BoriHoBa”, OpeHbypr, Poccus

2LleHTp sHAQoxupypriav v antToTpurcuv, Mocksa, Poccusi

3IBY3 JIO “BceBonoxckasi KnMHuYeckas MexxparioHHasi 6osbHuila”, JleHnHrpaackas obs., Poccusi

44Y3 “LleHTpanbHas knnHndeckas 6osibHula «PXK-MeanunHa»”, Mocksa, Poccus

5IBY3 “Camapckuii 0671aCTHOV KIIMHUYECKUI Kapamnoaorndeckuii amcrnaHcep um. B.T1. MNMonskosa”,
Camapa, Poccus

8Prby “HMWL] kapanonorum nm. akagemvka E.N. YazoBa” MuH3apaBa Poccuu, 1-e oTgeneHue
PEHTreH3HA0BAaCKY/ISIPHbIX METOAOB ANAarHOCTUKU 1 iedeHusi, Mocksa, Poccus

7@rey “HMUL] kapavonoruv um. akagemuvka E.V. Yazosa” MuH3apaBa Poccuun, 2-e otaeneHve
PEHTreH3oH40BacCKyJIAPHbIX MEeTOA40B ANarHOCTUKU U JIeHeH s, MOCKBa, Poccus

8§ MeaunumHckui LeHTp MEJJACCUCT, Kypck, Poccus
SPIrbY “LleHTpanbHas knvHudeckas 60/bHULA C NOJMKIVHUKONM” Ynpasnernus aenamu lNpe3viaeHTa
Poccwurickori @enepaumn, Mocksa, Poccus

10°PraAQy BO lepssbivi MIMY umern .M. CeveHoBa MuH3apasa Poccumn
(CeveHoBCKkU YHUBEpCUTET), HaydHO-NpakTnyeCckui LLEHTP MHTEPBEHLMOHHOM
kapawvoaHrnosoruv, Mocksa, Poccusi

""BY3 “HensbuHckas obnacTHas KivHu4yeckasi 6onbHuua”, YensbuHck, Poccusi

2 HMWL Tepanuuv vy npogunakTuniyeckon meanumHbl MuHaapasa Poccumn, MockBa, Poccus

1BPIrBHY “Hay4yHo-uccnenoBaTebCkuii MHCTUTYT KOMIIEKCHbIX rpobsieM cepaeyHO-CoCYaANCTbIX
3aboneBaHnii”, KemepoBso, Poccus

1“KIBY3 “Antavickuii KpaeBow kapanosorndeckunii aucrnaHcep”, bapHayn, Poccus

5 MeaunumHckoe obbeanHeHne “Hosas 6osbHULA”, EkaTepuHOypr, Poccus

16Cl16 'bY3 “fopoackas lNokpoBckasi 6onbHuLa”, CaHkT-letepbypr, Poccus

7 BY XaHTbI-MaHcuiickoro aBToHOMHOro okpyra — Korpsl “OKpyXHOU KapaMOos1I0rn4eckunii AncrnaHcep
«{eHTp AnarHoCTUKM 1 cepaeyHoO-CcocyamncTor xmpyprimn»", Cypryt, Poccusi

8 'BY3 MO “MockoBckuti 06/1aCTHOV HayYHO-UCCEA0BaTENLCKNIA KITMHNYECKUIA MHCTUTYT UM.
M.®.Bnagumupckoro”, Mocksa, Poccusi

IBY3 “TKb nm. A.K. EpamuiuaHueBa” [lenaptameHTa 3apaBooxpaHeHust MockBbl, MockBa, Poccusi

20Crl16 NbY3 “fopoackasi MHoronpoguasHas 6osbHuua Ne 2”7, CaHkT-lleTepbypr, Poccusi

21 PrAQY BO [lepsbiti MockoBCckuvi rocynapCTBEHHbIN MEANLIMHCKNY YHUBEPCUTET UMEHU
.M. CeveHoBa MuHzapasa Poccumn (Ce4eHOBCKu YHUBEPCUTET), Kapeapa NMHTEPBEHLIMOHHOM
kapawnoaHrnoaorum UINO, Mockea, Poccus

22 reQyY BO “OpeHbyprckuii rocynapCcTBEeHHbIE MeaNLIMHCKU yHuBepeuteT” MuH3apasa Poccun,
kagenapa knnHudeckon meanumnHel MO, OpeHbypr, Poccus
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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,
E.A. Wnonpo, O.E. 3aypanos, E.B. CepowTtaHos, E.0. KoctbipuH, K. ApyTioHsaH, P.B. AtaHecsiH, P.C.
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

V.V. Demin' 2?2, A.M. Babunashviliz?', V.N. ArdeeVv, Z.H. Shugushev?, T.V. Kislukhin®,
E.V. Merkulovs, Yu.G. Matchin’, A.A. Anufriev®, A.V. Ter-Akopyan®, S.P. Semitko'% 27,
V.A. Ignatov'’, F.B. Shukurov'®, N.A. Kochergin'?, E.Yu. Gubarenko'™, S.V. Kozlov'®,
D.V. Teplyakov'®, A.l. Gorkov'?, A.V. Azarov'® 2!, S.D. Klimovsky'®, E.A. Shloydo?,

O.E. Zauralov®, E.V. Seroshtanov’, E.Yu. Kostyrin®, G.K. Arutyunyan®, R.V. Atanesyan’,
R.S. Agafonov®, S.A. Dolgov®, D.A. Asadov'®?', E.A. Glazyrin'’!

"V.1. Voinov Orenburg Regional Clinical Hospital, Orenburg, Russia

2 Center for Endosurgery and Lithotripsy, Moscow, Russia

8 Vsevolozhsk Clinical Interdistrict Hospital”, Leningrad region, Russia

4 Central Clinical Hospital “Russian Railways-Medicine”, Moscow, Russia

5 V.P. Polyakov Samara Regional Clinical Cardiology Dispensary, Samara, Russia

6 Academician E.l. Chazov National medical research centre of cardiology, 1st Department
of Endovascular methods of diagnosis and treatment”, Moscow, Russia
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7 Academician E.I. Chazov National medical research centre of cardiology, 2nd Department
of Endovascular methods of diagnosis and treatment”, Moscow, Russia

8 Medical center MEDASSIST, Kursk, Russia

9 Central Clinical Hospital with Polyclinic” of the Administration of the President of the Russian
Federation, Moscow, Russia

10 |.M. Sechenov First Moscow State Medical University (Sechenov University), Scientific and Practical
Center of Interventional Cardioangiology, Moscow, Russia

" Chelyabinsk Regional Clinical Hospital, Chelyabinsk, Russia

2 National Medical Research Center for Therapy and Preventive Medicine, Moscow, Russia
13 Research Institute of Complex Problems of Cardiovascular Diseases”, Kemerovo, Russia
4 Altai Regional Cardiological Dispensary, Barnaul, Russia

5 Medical Association “New Hospital”, Yekaterinburg, Russia

16 City Hospital Pokrovskaya, St. Petersburg, Russia

7 Budgetary institution of the Khanty-Mansiysk Autonomous District — Yugra “District Cardiology
Dispensary “Center for Diagnostics and Cardiovascular Surgery””, Surgut, Russia

'8 M.F. Vladimirsky Moscow Regional Clinical and Research Institute (MONIKI), Moscow, Russia
19 A.K. Yeramishantsev City Clinical Hospital, Moscow, Russia
20 City Multidisciplinary Hospital No. 2, St. Petersburg, Russia

21 |.M. Sechenov First Moscow State Medical University (Sechenov University), Department of
Interventional Cardioangiology, Moscow, Russia

22 Orenburg State Medical University, Department of Clinical Medicine, Orenburg, Russia

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

For citation: V.V. Demin, A.M. Babunashvili, V.N. Ardeev, Z.H. Shugushev, T.V. Kislukhin, E.V. Merkulov, Yu.G.
Matchin, A.A. Anufriev, A.V. Ter-Akopyan, S.P. Semitko, V.A. Ignatov, F.B. Shukurov, N.A. Kochergin, E.Yu.
Gubarenko, S.V. Kozlov, D.V. Teplyakov, A.l. Gorkov, A.V. Azarov, S.D. Klimovsky, E.A. Shloydo, O.E. Zauralov,
E.V. Seroshtanov, E.Yu. Kostyrin, G.K. Arutyunyan, R.V. Atanesyan, R.S. Agafonov, S.A. Dolgov, D.A. Asadov,
E.A. Glazyrin. The Russian Register on the use of intravascular imaging and physiology techniques: two-year
results. International journal of interventional cardioangiology. 2023; 74 (3): 52-75.
https://doi.org/10.24835/1727-818X-74-52

Conflict of interest: The authors declare that they have no conflict of interest.

Ne 74, 2023



DIAGNOSIS AND TREATMENT

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
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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

Poccuricknii pernctp no ncrnosib30BaHUIO BHYTPUCOCYANCTbIX METOA0B

BU3yanusaumm u GU3nosIorumn: ABYX1€THNE Pe3ybTaThbl
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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.

Poccuricknii pernctp no ncrnosb30BaHMNIO BHYTPUCOCYANCTbIX METOAOB

BU3yanusaumm u GuU3nosIorumn: ABYX1€THNE Pe3ysibTaTbl



ANATHOCTUKA U JIEHEHUWE

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”.
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[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
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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
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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.

Poccuricknii pernctp no ncrnosib30BaHUIO BHYTPUCOCYANCTbIX METOA0B

BU3yanusaumm u GU3nosIorumn: ABYX1€THNE Pe3ybTaThbl



ANATHOCTUKA U JIEHEHUWE

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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