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BEHUWOHHASR PAOQUONIOINA  Tom 16 N3 2027

POCCUNCKOE HAYHHOW OBLLIECTBO UHTEPBEHLMOHHBIX KAPOWMOAHT MONONOIOB NPEACTABNAET:

POCCUNCKWUN PETUCTP
[0 UCMOJIb30BAHUIO BHYTPUCOCYANUCTLIX METOI10B
BU3YANTU3ALIMA U ®U3N0JIOTUIA

Yeaxaemble konnern'!

MOZAEPATOPbI PETUCTPA: POCCUNCKNIA PETUCTP MO NCMOJIb3OBAHUMIO BHYTPUI-
COCYANCTbIX METOAOB BUI3YAJINM3ALNKN N DU3NOTTOT N —
[lepBbIK B CTpaHe pealibHO OeWCTBYIOWMA MHCTPYMEHT CUCTEMAaTU3a-
LMW, HAYYHOr 0 aHanm3a v KJIIMHUYeCKOW OLLEeHKW pe3ynbTaToB UCMONb30-
BaHUA OaHHbIX BbICOKOTEXHOJIOTMYHbLIX METOA0B B POCCUMM Ha OCHOBe
NeTann3npoBaHHOW CTaTUCTUKN. Pernctp aBngerTcd npoekrom, MHULLMN-
POBaHHbIM MoAepaTopaMun — ABTaHaunomMm Muxamnosmnyem badbyHallBU-
nn n Buktopom BnagnmupoBndem leMUHbIM — oA, arnaon POCCUNACKO-
o Hay4yHoro odulecTBa MHTEPBEHUWOHHOW KapamnoaHrunonorum (PHOUK)
M HayaBLIKM cBol padoTty B 2020 roay. l[lpeacrtaBneHHasa cTaTb4
ABJIAETCH MePBOW B paady Nybnukaun, KoTopble BYOYT perygpHO BbIXO-
ONTb KakK ang ob3opa exerogHblX pesynsraTtoB, Tak U ONnd aHam3a pas-
JNIMYHBbIX acnekToB NpUMeHeHUsa MeTO40B BHYTPUCOCYAUCTLIX nccneno-
BaHUW. K MOMeHTY nybnukauum obLWKUKN oDbeM perucTpa MNpeBbICUN
6000 nccnepgoBaHun, NpeacTaBngad YHUKaNbHYIO UHQOPMaLNIO A4 crne-
BabyHallBunu LManUcToB. B pernucrtpe yxe cerogHs ydactByeT DONbLIUHCTBO U3 KIU-
ABTaHann MuxainoBuy HUK, aKTUBHO U Ha CUCTEMHOW OCHOBE MPUMEHSAIOLWMX MeTOObl BHYTPU-
COCYAMUCTON BU3yanmaaLunn. YBeliMdeHune KoNmdecTBa y4acTBYIOLMX
OTOENEHNN MNO3BONUT elle Honee O0OBLEKTUBHO U Pernpes3eHTaTuBHO
XapakrepuaoBaTb AaHHOE HarpaBflieHUe BbICOKOTEXHONIOMMYHON Melun-
UMHbI B Poccuninckon @enepaunn. [Npn aToM BCe KIIMHUKKU, yY4acTBYIOLLME
B perncTpe, Ha noJIHoOLLEeHHOWM OCHOBE ABNAITCH COaBTOPaAMM TEKYLLUX U
OyayLKX nydonukauum, a Takke MoryT UCcnofib3oBaTb ero Mmarepuansl B
CBOEWN UccnegoBaTefbCcKon padoTe.
na yyactna B Peructpe HeobxoAuMO BbLINOMHUTL BCEro HeCKOJIbKO
HEeCJTOXHbIX AeWUcTBUA. CneunancT, OTBETCTBEHHbLIA 3a BbIMOJIHEHUE
MEeTO[0B BHYTPUCOCYAUCTbIX UCCNedOBaHUK, 3arnofiHAeT MHOUBUAyalb-
HYIO aHKeTy Ha caWlTe Imv-data.ru u cBA3bIBAeTCd ¢ MoepaTtopamMi.
[Tocne COBMECTHOro 3anojilHeHUsA aHKeTbl KIWHWUKW aKTUBUPYETCH
3annucb mnccnepoBartensd U KIMHUKKM M BO3MOXHO BBeOeHUEe MepBOro
nauueHTa.
NemuH BukTop BnaanMmnposuy Perncrtp asngertca AMHaMUyHbIM, MOCTOAHHO COBEPLUEHCTBYIOLWLUMCH U
JononHawmMmMmcea npoayktom. B HOBOM roagy 4oHaBATCHA HOBble BO3-
MOXHOCTHK, a 3HA4YUT, HOBblE HaMnpaBleHUsd aHalin3a U Hay4YHoro ncchne-
noBaHuUda. Mbl HageeMcs, UYTO pesynbTaTbl aHaln3a AdaHHbIX perucrpa
DaayT HaM BO3MOXHOCTb ONMTUMU3NPOBATb HALUU MO3ULIMU OTHOCUTENb-
HO MPUMEHEHUS 3TUX MeTOAUK B eXeJHEBHOW KITMHUYEeCKON N nccneno-
BaTe/IbCKOW padoTe. HTo, B KOHEYHOM cYeTe, YAY4LWUT pesyibraThl
nevyeHnsa Hawmx naumeHToB.

Xnem Bac B Hawe cooOuwecTBO!
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POCCUUCKWW PETUCTP MO UCNONTb30BAHUKO BHYTPUCOCYAUCTLIX METO/10B
BU3YAJTU3ALUA N dU3NO0NOTUW: UTOTU NEPBOIO rolA

*B.B. emuH — [ORCID: 0000-0002-4541-8078]
0.M.H., 3aB. oTaeneHnem PXMAnN1, npodeccop kadenpbl?
A .M. babyHaweunu — [ORCID: 0000-0003-2269-7059]
0.M.H., npodpeccop, 3aBeayloLLnii oTAeNeHNEM CEPAEYHO-COCYANCTON XUPYpPrumns,
npodeccop kadeapbl?
3.X. Wyrywee — [ORCID: 0000-0002-5335-5062]
0.M.H., npodeccop, pykoBoautenbs LleHTpa cepaeyHo-cocyancTon NaTonoruu,
3aB. otaeneHnem PXMOAuJ1o
B.H. Apaee — [ORCID: 0000-0003-2723-0511]
3aB. otaeneHnem PXMIAuMo
T.B. Kucnyxuu — [ORCID: 0000-0003-2107-7499]
3aB. oTaeneHnemM PXMAOuJ1/
A.B. Co3abiknH — [ORCID: 0000-0002-2570-5758]
[.M.H., 3aB. otaeneHmem PXMOnJ18
HO.T. MaTtuuH — [ORCID: 0000-0002-0200-852X]
[.M.H., 3aB. 2-biM oTaeneHnem PXMIAunJ1°
B.A. UrHatoe — [ORCID: 0000-0002-6378-5218]
3aB. oTaeneHnem PXMAu110
U.H. KouaHor - [ORCID: otcyrcTByeT]
K.M.H., 3aB. oTaeneHnem PXMOn11
A.B. Tennakoe — [ORCID: otcyTtcTBYET]
3aB. oTaeneHnemMm PXMIu112
A.A. Anydppuer - [ORCID: 0000-0002-9799-2004]
3aB. oTAeNeHNeM PeHTreHIHAOBACKYNSIPHOM Xupyprumn 13
J1.B. Kapaanonbuee - [ORCID: otcyrcrByeT]
3aB. oTaeneHnemMm PXMIuJ114
B.WU. MaHokoe — [ORCID: 0000-0002-9704-7678]
[.M.H., 3aB. OTAEIOM XUPYPIruu cepaua u cocygos 12
A.B. AemuH — [ORCID: 0000-0002-8673-6320]
Bpay otaeneHns PXMAnJT’
O.E. 3aypanos - [ORCID: 0000-0001-8898-9965]
K.M.H., Bpad otaeneHuns PXMuo
E.lO. KocTtbipyH — [ORCID: 0000-0002-9793-770X]
Bpay oTaeneHusd PXMOnN17
P.B. AtaHecsaH — [ORCID: 0000-0003-3522-9537]
K.M.H., Bpad 2-ro otaenenns PXMAun/1°
E.A. NhasbipuH — [ORCID: 0000-0002-7514-3773]
Bpay otaeneHns PXMAnJ110
C.C. Ceneukun — [ORCID: otcyTcTBYeT]
Bpad otaeneHns PXMAn/11 1
B.X. MuntakaH — [ORCID: orcyrcTeyeT]
Bpay otaeneHns PXMAnJ112
P.C. AracdoHos — [ORCID: 0000-0003-2699-8537]
Bpay OTAENEHUA PEHTreHIHAOBaCKYISPHOW Xupyprun1s
M.I. KawtaHoe — [ORCID: 0000-0002-0467-4817]
K.M.H., Bpad otaenenns PXMAus14
H.A. KouepruH — [ORCID: 0000-0002-1534-264X]
K.M.H., Bpad otaeneHns PXMAu1°

ITAY3 «Opentypecrkad obRacmuas KauHudeckad 601 oHUUa»

460018 Poccuiickaa Pedepayus, Opendypecras odaacme, 2. Openbdype, ya. Axcaxosa, 23

2OI'bOY BO «Openbypeckuit 2ocydapemeeniviit meouyunckuil yrusepcumem» M3 PD

Kageopa xrununeckon meduyunot Hrncmumyma npo geccuonansvrnozo oopasosanus

460000 Poccuiickaa Pedepayus, Opendypzcras obaacmes, e. Openbype, ya. Cosemcxas, 6

I ]enmp sHOOXUPYP2UU U JUMOMPUNCUL

111123 Poccunickas Pedepavus, 2. Mocxea, Hlocce Inmysuacmos, 62

TDIAOY BO Ilepeviit Mockosckuil zocyoapemeennviil meduumncruil ynueepcumem umenu H.M. Ceuenosa
M3 PD (Ceuenoscxunl Ynugepcumen)

119991 Poccuiickaa Pedepavus, 2 Mockea, ya. Tpybeyras, 8 cmp. 2

2GV3 Jlenmpanvrnas xaouwnuneckas bosvruya «PX-Meouwumuna»

129128, Poccuiickas Pedepavusa, 2 Mockea, ya. bydavickas, 2

SI'BY3 Jlenunepadckoil obracmu «Bcegos0NcCKAL KAUHUMECK AL MENCHAROHHAL BOLGHUY A

188643 Poccuiickaa Pedepavus, /Ienunzpadcxas obaacms, 2. Beesonoscerui paiion, 2. Beesoaorccer,
Koamywicxoe wocce, 20

THY3 «Camapcrutt 06Aacmmoi KauHueckuil xapouosoauieckui ducnavcep um. B.IT. Tloaxosas
443070 Poccuiickas Pedepauus, Camapexas obaacms, Camapa, ya. Aspodpommnas, 43

S enmpasvnas xiunweckas Gossnuya Poccuticxon Axademun Hayx

117593 Poccuiickas Pedepayus, 2. Mockea, /Tumoeckwii yaveap, 1A

*Adpec daa xoppecnondenyuu (Correspondence to): /lemun Buxmop Baadumuposun (Demin Viktor V.), e-mail: angiorenvd@mail ru
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KJHOYEBBLIE CJIOBA:

* BHYTPUCOCYANCTOE YNbTPA3ByKOBOE
nccnepoanmne (BCY3W)

» OpaKLUNOHHBIN Pe3epB KPpoBOTOKA
(PPK)

* MOMEHTaNbHbIN Pe3epB KPOBOTOKA
(IFR)

* ONTUYECKAA KOTepeHTHad
Tomorpadhug (OKT)

« aHTMorpagu4

« KOpOHaporpagu4

* KO-perucrpaymg

* CTEHTUPOBAHWNE KOPOHAPHBIX
apTepun

« BHYTPUCOCYANCTbIE METObl UCCTIE-
[I0BaHN4

* BHYTPUCOCYANCTbIE METObl BU3Ya-
nnsaunm 1 PU3N0Noruu
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'DOI'DLY «Hayunviil meduyurexuil uccredogamensvexuil yenmp Kapouosozuu umn. Axademuxa E.H. Yazosea
M3 PD»

2-0¢ omoeseHUe PEHM2EHINV0EACKYAAPHDIX MEMODOE OUALHOCTIUKU U AEUEHUA

121552, Poccutickaa Pedepavua, 2. Mocxea, ya. 3-a Yepenxoscxaa, 15-a

0I'BY3 «Yerabumnckas 0bAacmHag KAWHUMECKAS DOALHUUA»

454048 Poccuiickas Pedepayus, Yeasbuncxas obaacms, 2. Yeasbunck, ya. Bopoecxozo, 7

H@I'BOY BO «Cesepo-3anadnutii cocyoapemeenmvii ynusepcumem umernw H.H. Meunuxosa

195067 Poccutickas Pedepayus, 2. Canxm-llemepbype, Iuckapescxuii np., 47
L2Canxm-Ilemepbypecroe IBY3 «lopodcxaa Hoxposckas 6osvnuya»

199106 Poccuiickaa Pedepayus, 2. Canxnellemepoype, Bacuavescxuit ocmpos, boavwoi npocnexm, 85
I3 Meowyuncruit yernmp METACCHCT

305000 Poccuiickaa Pedepavus, Kypexas obaacme, 2. Kypex, ya. Tumumposa, 16

HITAY3 CO «Ceep0io6ckasn 061acmuan KAuHumeckas 6osvnuya Nel»

620102 Poccuiickaa Pedepayusa, Ceepdaoasckas obaacms, 2. Examepunoype, ya. Boazozpadckas, 185
DOQIBHY «HayaHo-uccie006 amessc kit WHCmumyn. KoMnAeKCHbIX NPobaem cepoeuno-cocyoucmvlx
3a00466AHUU »

650002 Poccuiickaa Pedepayus, Kemeposcxas obaacms, 2. Kemeposo, Cocrosniii 6yaveap, 6

AHHOTALU4A:

BBeageHuMe: sHa4yeHMe BHYTPWCOCYAMNCTBIX METOAOR AMArHOCTMKM M H4acToTa X MCNONb30BaHWA B
KNMHWMYECKOW NpakTyke HeyKNoOHHO BO3pacTaloT BMecTe C TeM, B Poccuckon edepallin ncche-
JOBaHMa, NMOCBALLEHHBIE aHansy BOSMOXHOCTEN BHYTPWCOCYOVCTEIX METOAOR BUSYaNM3aLyy Unu
PUIMONOTM, HOCAT eAMHMUHBIM XapakTep, a CTaTucThdeckre OaHHble NpedcTaBnNeHbl TONbBKO B
O4YeHb 0O0OLUEHHOM BMAE. ITO AeNasT akTyalbHbiM CO3aHke CneunanmsrpoBaHHOTO PermcTpa,
NOCBALLUEHHOIo JaHHBEIM MeTodam AnarHOoCTMKA.

Llenb: npedcTaenTb CTRYKTYRY. 38a4M M BOSMOXHOCTM POCCUMIMCKOro perucTpa no UMCcnoib3osa-
HVIO BHYTPUCOCYAWCTBIX METOAOBR BM3yanksaumm M GUsrMonoridi no mroram nepeoro roja ero
DAanOTHI.

MaTepuan U MeToabl: BCero 3a 2021 rof sanonHeHbl GopMel Ha 20372 MCCNedoBaHmna y 1356
nauMeHToB. ViccnenoBaHua BKIOYanM Bce BAbI BHYTPMCOCYAMCTOW BM3yansauiai M GU3Monoriin
- BHYTPKUCOCYAWMCTOS YNBTRA3BYKOBOE WMCCNeJoBaHMe, ONTUYeCKYD KOTepeHTHYIO ToMorpaduio,
M3MEepeHe OpakUoOHHOIo pesepBa KpoBoToKa M HErMMNepeMIYeckx MHOeKCoB. VIHTEpHEeT-Nar-
PopMa JaHHbIX pervcTpa skmodaeT 14 pasgenok 1 184 napaMerpa Ona onicaHig BCex BO3MOX-
HbIX CLeHapKreB NpYMeHeHna aTxX METOAMK. BHECEeHMEe JaHHbIX BO3SMOXHO Kak CO CTaUWOHapHOTo
KOMIMbIOTEPA, Tak 1 ¢ MOOUIBbHBIX YCTPOWCTB, M 3aHMMasT He H01es OAHOW MUHYTBI Ha OHO MCCe-
aoBaHue. [onydeHHbIM Matepman npeobpasyeTcd B GopmMare Excel And nanbHenwean ctarmctide-
ckol obpaboTkm,

PeaynbTaTbl: B PeriCTps y4acTBOBaNO 13 OTA&NEHWIA, NMPW 3TOM 04 BOCbMM Hambones akTme-
HblX COCTaekna 97 5% 0T BCEeX BBEAEHHbIX QOPpM. B cpelHeM BeINONHAN0oCh 1,9 MccneaoBaHi Ha
nauyeHTa, ¢ konebaHnamm B pasHolx KkHMKax o1 1,6 0o 2,9. VcecnenoBanmidg GpakUMoHHOTO
Des3epea KpoBOTOKa cocTaBMnM 40% OT BCEro MacCKBa JaHHbIX, BHYTPUCOCYAMUCTOE YNBTPAa3ByKO-
BOE MccnenoBaHve - 5/ %, ontrnyeckad KorepeHTHaga ToMmorpadma - 25%. OT BCex MccneaoBaHn
80% OblM BBINONHEHBl HA KOPOHAPHBIX apTepuax No noBoay xpoHudeckon MBC, 18% - npu 0CT-
DOM KOPOHAPHOM CUMHAPpOME, 2% COCTaevnv MCCNedoBaHWa Npk HEKOPOHaPHOW natonoriy. B
41% cny4aeB MCCNedoBaHMa NPOMSBOAWMAMCH Ha OMArHOCTMYECKOM sTane, 663 nocneayiollen
onepaumr. B 89 6% HabnooeHMIA 370 ObINO CBA3AHO C BbIABIEHWMEM reMOaVHAMMYECKN Hes3Ha M-
MBIX MOpaxXeH, NperMyLLecTBeHHO CcpelcTBamMi @U3KonorMiyeckor oueHk, B /2% cnydaes
NpYMEHeH e MeToooB BHYTRWCOCYANCTOW BM3YanmsaLlin MK GU3ONoriiK HaNnpaMyio BAMANO Ha
TaKkTVIKy Uy CTRAaTeruio ledeHnd - oT pelleHnd Bonpoca ob onepauni WM oTkase OT Hee 10
BbiDOpa ONTUMAaNBEHOIO pasmepa MHCTPYMEHTOB MM JONONHUTENbHBIX MaHWNyNAUMEx ON9 ONTM-
MI3aLUMIM pesynsrara BMEeLLaTensCcTBa. B KHYIKaK, y4acTBOBaBLUVIX B PErkcTpe, MCNoNb30Banach
annaparypa Bcex OCHOBHbBIX NDOMSBOAMTENEW, NPEedCTaRNEHHbBIX Ha POCCHUCKOM DbIHKE.
BbiBOAbI: O13aliH OH-NalH 6asbl JaHHbX perkctpa yaodeH ANa BBedeHMA daHHbIX. YdacTme B
permcTpe O0NbLUMHCTBA OTASNSHWA, aKkTVBHO WM Ha CUCTEMAaTWYECKOW OCHOBE WCMNOb3VIOLLMX
METOAbl BHYTPUCOCYAMCTOM BM3Vanumsaumy 1M QUsnonorii, obecrnadnio pernpeseHTatvBHOCTb
NoNy4eHHbIX JaHHbIX ANg aHanusa B MHTepecax Kak npakrmiyeckow MeduUumMHbl, Tak M MHOYCTPpUK, a
Takke 409 HaydHblX MccnedoBaHi B 0O1acT BHYTRWCOCYAMCTOW B3yanmsalmm v Grsmonoriin,
PerncTp MeeT OONbLUOW MOTeHLUWAaN Kak KONMMYECTBEHHOIO, Tak M Ka4eCTBEHHOIO COBEPLUEHCTBO-
BaHNA.

Ans ynrupoBanus. leviis B 5. badbyHawswin AM., yvrvines 3.X., Apagees B.H., Kucnyud 1.8., CossikiiH
A.B., MaruuH (0.1 ., VirHatos B.A., KovaHos VI.H., Ternnakos /.5., AHvppuer AA., Kapaanoisyes J1.5., [ aro-
ko B.U., HemuH 1.B., Saypanos O.L., KocTelpuH K., AtaHecdH P.@., [ nassipiH EA., Cenelkig C.C.,
[nntaxkan B.X, Aracoros P.B., Kawrados M.I., Koyeprun H.A.«POCCIHACKIA PEMACTP 10 UCTIO/I630-
BAHVIO BHYTPACOCYIACTEIX METOAHOB BUIYAJIISALIVLT T OUSACSION AV VTO TIERPBO!N O T OA
K. LAVATHOCTIASECKAA WTHHTEPBERUWMOHHAS PALVIOSIONIH. 2022, 16(3): 27/-38.
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THE RUSSIAN REGISTRY OF THE USE OF INTRAVASCULAR METHODS

OF IMAGING AND PHYSIOLOGY: THE FIRST-YEAR RESULTS

*Demin V.V. - [ORCID: 0000-0002-4541-8078]
MD, PhD, professor1:2
Babunashvili A.M. — [ORCID: 0000-0003-2269-7059 ]
MD, PhD, professors:4
Shugushev Z.Kh. — [ORCID: 0000-0002-5335-5062]
MD, PhD, professor>
Ardeev V.N. — [ORCID: 0000-0003-2723-0511]
MDOS
Kislukhin T.V. — [ORCID: 0000-0003-2107-7499]
MD/
Sozykin A.V. — [ORCID: 0000-0002-2570-5758]
MD, PhD, professor®
Matchin Yu.G. — [ORCID: 0000-0002-0200-852X]
MD, PhD, professor®
Ignatov V.A. — [ORCID: 0000-0002-6378-5218]
MD10
Kochanov |.N. — [ORCID: not available]

MD, PhD11

Teplyakov D.V. — [ORCID: not available]

MD12

Anufriev A.A. — [ORCID: 0000-0002-9799-2004]
MD13

Kardapol’tsev L.V. — [ORCID: not available]

MD14

Ganyukov V.I. - [ORCID: 0000-0002-9704-7/678]
MD, PhD, professor1®

Demin D.V. — [ORCID: 0000-0002-8673-6320]
MD'

Zauralov O.E. - [ORCID: 0000-0001-8898-9965]
MD, PhDb

Kostyrin E.Yu. — [ORCID: 0000-0002-9793-770X]
MD?°

Atanesyan R.V. - [ORCID: 0000-0003-3522-9537]
MD, PhD®

Glazyrin E.A. — [ORCID: 0000-0002-7514-3773]
MD10

Seletzkiy S.S. — [ORCID: not available]

MD11

Piltakyan V.Kh. — [ORCID: not available]

MD12

Agafonov R.S. — [ORCID: 0000-0003-2699-8537]
MD13

Kashtanov M.G. - [ORCID: 0000-0002-0467-4817]
MD, PhD14

Kochergin N.A. — [ORCID: 0000-0002-1534-264X]
MD, PhD1°

IOrenburg Regional Clinical Hospital

23, Aksakova sir., Orenburg, Orenburg Region, Russian Federation, 460018

20renburg State Medical University

Chair clinical medicine of Institute of Professional Education

6, Soveiskaya str., Orenburg, Orenburg Region, Russian Federation, 460000

FCenter for Endosurgery and Lithotripsy

62, Intuziastov highway, Moscow, Russian Federation, 111123

“First Moscow State Medical University named after .M. Sechenov (Sechenov University)

8 building 2, str. Trubeiskaya, Moscow, Russian Federation, 119991

> Central Clinical Hospital «RZD-Medicine»

2, Budaiskaya str., Moscow, Russian Federation, 129128

cVsevolozhsk Clinical Interdistrict Hospital

20, Koltushskoe highway, Vsevolozhsk, Vseveolozhsk districi, Leningrad region, Russian Federation,

188643

’Samara Regional Clinical Cardiological Dispensary n.a. V.P. Polyakov

43, Aerodromnaya str., Samara, Samara region, Russian Federation, 443070

8Central Clinical Hospital of the Russian Academy of Sciences
1A, Litovskiy boulevard, Moscow, Russian Federation, 117593

’National medical research centre of cardiology n.a. academician E.I. Chazov

2nd department of endovascular methods of diagnostics and treatment
15-a, 3rd Cherepkovskaya str., Moscow, Russian Federation, 121552

www.radliology-diagnos.ru
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KEY-WORDS:

« Intravascular ultrasound (IVUS)
« fractional flow reserve (FFR)

» Instantaneous wave-free ratio
(IFR)

« optical coherence tomography
(OCT)

« anglography

e coronary angiography

« CO-registration

« coronary artery stenting

« Intravascular research methods
« Intravascular imaging and

physiology
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ABSTRACT:

Introduction: the importance of Intravascular diagnostic methods and the frequency of thelr use In
clinical practice Is steadily Increasing. However, In the Russian Federation, studies on the analysis
of possibilities of intravascular imaging or physiology are sporadic, and statistical data are present-
ad only invery generalized form. This makes It relevant to create a speclalized register dedicated to
these diagnostic methods.

Aim: was to present the structure, tasks and possibllities of the Russian registry for the use of
iNtravascular imaging and physiology based on results of the first year of its operation.

Material and methods: [n total, In 2021, forms were filled out for 2632 studies In 1356 patients.
Studies included all types of Intravascular imaging and physiology - intravascular ultrasound, opti-
cal coherence tomograpny. measurement of fractional flow reserve and non-nyperemic indices.
The registry's web-pased data platform includes 14 sections and 184 parameters to describe all
possible scenarios for applying these methodologies. Data entry is possible both from a stationary
computer and from mobile devices, and takes no more than one minute per study Recelved mate-
ral Is converted into Excel format for further statistical processing.

Results: 13 departments participated in the register, while the share of the elght most active ones
accounted for 97 5% of all entered forms. On average, 1,9 studies per patientwere performed, with
fluctuations between clinics from 1.0 10 2,9 Studies of the fractional flow reserve accounted for
40% of total data array, intravascular ultrasound - 3 /%, optical coherence tomograpny - 23%. Of all
studies, 80% were performed on coronary arteries for chronic coronary artery disease, 18% - for
acute coronary syndrome, 2% were studies for non-coronary pathology In 41% of cases, studies
were performed at the diagnostic stage, without subsequent surgery In 89, 6% of cases, this was
due to the detection of hemodynamically insignificant lesions, mainly by means of physiological
assessment. In /2% of cases, the use of intravascular imaging or physiology methods directly influ-
enced the tactics or treatment strategy - from deciding wnether to perform surgery or not to choose
the optimal size of Instruments or additional manipulations to optimize the outcome of the Interven-
flon. In the clinics participating in the register, the eguipment of all major manufacturers represent-
ed on the Russian market was used.

Conclusions: the design of the online registry database Is convenient for data entry Participation
N the registry of most departments that actively and systematically use methods of intravascular
maging and physiology ensured the representativeness of obtained data for analysis in interests of
poth practical medicine and industry, as well as for scientific research in the field of intravascular
maging and physiology. The register has great potential for both guantitative and qualitative
mprovement.

Bce bonee Bo3pacTatollee 3Ha4YeHNE BHYTPUCOCYOUCTbIX
MEeTOA0B ANArHOCTUKN U YBENTUYEHWE YacTOThbl UX UCTONb-
30BaHUA B KJIMHUYECKOW NpakTuke ¢ Lefnblo onTuMnusasmm
SHOOBACKYNAPHbLIX BMellaTeNbCTB ABNFAETCH OOHUM U3
COBPEMEHHbIX TPEeHO0B Pa3BUTUA MHTEPBEHUMOHHOW Kap-
AnoaHrnonorun. JJoctatoyHo OTMETUTL, YTO 3TU METOAN -
KW HEW3MEHHO nony4dyatT BbiCcLLNE pekoMeHaaTellbHble
Knaccbl ANd NpUMeHeHUsa B KIIMHWUYECKOW MpakTuKe B
COBPEeMEHHbIX PYKOBOACTBax M UMEIOT MPOYHYIO JoKala-
TeNbHylo Dasy [1].
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B Poccuickon ®epepaynm npoBoanNnUCb e€OUHUYHbIE
nccnenoBaHuUsa, NOCBSALWLEHHbIE U3YYEHUIO BO3MOXHOC-
Tell BHYTPUCOCYAUCTBIX METOA0B BU3yaiulauun WK
PUSUONOTUIN, NCNONBIYIOLNE UX KaK OAUH U3 OCHOBHBbIX
NMHCTPYMEHTOB aHannsa [2-4]. BMecTe ¢ TeM, UcTopusa U
reorpadua NnpMMeHeHnusa gaHHbIX MeTo40B B POCCUN CBU-
NETENbCTBYIOT, YTO OHWU COCTABMAIOT AOCTATOYHO YKOpe-
HUBLUMWACH U BaXHbIA CerMeHT 3HOOBaCKYAPHOWN XUPYP-
MU B Hallel cTpaHe. Llenbin paag MmoHorpadun nocesLllLeH
JaHHbLIM pasfefiaMm JUarHoCTUKU U LUUPOKO OCBALLLAET
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NX cpedn npovymx BonpocoB [H-8]. Ha Dase HeCcKOoNbKUX
LLEHTPOB C pa3HOW NePUOINYHOCTBIO MPOBOAATCH MPaKTU-
yeckne Kypchbl, NOCBALLEHHbIE BHYTPUCOCYAUCTOW AOuar-
HOCTUKe, B nepuod ¢ 2012 no 2019 roagbl B OpeHbypre
NPOLWNN YETbIpe KOHpepeHUnn, NOCBALLLEHHbIE UCKTIOYUN-
TelbHO BHYTPUCOCYOUCTbIM MeTodaM BU3yalulalnu
(BMB).

BO MHOIMMX uUeHTpax HakKornaeH 3HauyuTesNlbHbIA OnbIT
MCNONb30BAHUSA BHYTPUCOCYOUCTBLIX METOA0B UCCeaoBa-
HUA. BMmecTe ¢ TeM, 0600LEeHNE U aHaTM3 AaHHOIO ONbITa
He BbIXOOUT 3a npenenbl HECKOJILKUX CTPOYEK B eXerof-
HOM CTaTUCTUYECKOM MaTepunale POCCUMCKOro Hay4yHoro
obllecTBa cneynasiMcToB Mo pPeHTreHaHOoBacKyNsapHbIM
AMarHoCTUKe N NevyeHunto. B ¢BA3K ¢ aTUM, NpeicTaBlideT-
CH akTyaJlbHbIM BHeApPEeHUe cneunaim3npoBaHHOIo peru-
CTpa, NOCBALEHHOIo JaHHbIM MeToaaM OUArHOCTUKU, C
aHaJIN30M He TOJIbKO KONMMYeCTBEHHbIX AaHHbIX, HO 1 00606-
LLEHUEM MPakKTUYeCKOro onbiTa Pas/IMyHbIX OTAENEHUN.
Pasnnyne mMartepuanbHblX BO3MOXHOCTEWN, OCHalleHWUs,
KOHTUHIreHTa 60JIbHbIX, OMnblTa UccnegoBaHU U onepauum
He MO3BONAET Aenatb WUpokne obodbLeHUa Ha maTepuma-
ne oTaesibHbIX KIMUHWK., BO3MOXHOCTU peructpa Mno3Bo-
NAT NpeoaoneTb BIUAHNE TakKuX pasfindyum Ha UTOroBble
OLUEHKN, a chnegoBaTefibHO, MnosydyaTtb AO0CTOBEPHbIE,
penpeseHTaTuBHbIE U MHPOPMATUBHBbIE JaHHbIE.

Llenb nccnegoBaHud: Lenblo uccnenoBaHUg Bbiio npe-
CTaBJZIEHWE CTPYKTYpPbLI, 3a4a4 U BO3IMOXHOCTEN POCCUN-
CKOro perucTpa no UCMosIb30BaHUIO BHYTPUCOCYOUCTbIX
METOA0B BU3yanmlsaunm n pusnosiorum, a takxke aHanus
PE3YNLTATOB MNepPBOro roga paboTbl perncrpa.

MaTtepuan n meToabl

POCCUNCKUIN PEernucTp no UCnonb3oBaHUID BHYTPUCOCYAN-
CTbIX METOA0B BU3yan3aumm n GUsmMonorum cosgad no
NMHUUMaTMBe paboyen rpynnbl, BKIOYUBLUEW BeAyLLUX
POCCUNCKNX CNeunancToB No JaHHbIX BUaaM nccnenoBa-
HUW. [loarotoBuTenbHaa padoTa Benacb B TedeHne 2020
roga, NepBbld opULUNanbHbIA NAUMEHT BBeaeH 20 aHBaps
2021 ropa. Bcero 3a rof sanosiHeHbl GOPMbI Ha 2632
nccnegoBaHua y 1356 nauneHToB.

KoHpurypauusa 6asbl gaHHbIX perucTpa nocTpoeHa Takum
obpa3oM, YTobbl obecnevynTb ObICTPOE BBeAdeHe OaHHbIX,
B TOM YWclle HenocpedCcTBeHHO Mocsie BbINOJIHEHHOIO
BMellaTenbcTBa. [ng BBeAeHUa BO3MOXHO UCMOJIb30Ba-
HUEe KaK cTaLuUOHapHbIX KOMMbIOTEPOB, Tak U MODUIbHbIX
nnatpopM. CoapyXecTBEeHHbIN MHTepdpenc, BHeceHne
JaHHbIX MOCPenCcTBOM BbIDOpPa U3 NpencTaBleHHbIX Bapu-
aHTOB, OTCYTCTBUE HEHYXHOW WHGpOpMaUWnK, neperpy-
Xarlwen onpocHUK, odbecnedymnBaloT BOSMOXHOCTb 3aroJl-
HeHNA GOPMbl HA OAHO UCccnefoBaHUe MeHee YeM 3a OOHY
MUHYTY. YXXe nocne Hayana padoTbl perucrpa peaim3oBa-
Ha OMNuUKus coxpaHeHUs OAaHHbIX OJ19 BO3SMOXHOCTU BBee-
HUA pPe3ynbTaToB APYrnX nccnegoBaHUiA, BbINOMHABLLUMXCS
B TeueHMe AaHHOW npoueaypbl, NocpelcTBOM 3aMeHb
TOJIbKO OT/IMYHBIX MYHKTOB, B&3 HeOOXOAUMOCTU MOBTOP-
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HOro 3anoJIHEHWUA BCex pasfenoB. ITO CYLLECTBEHHO
cokpallaeT BpemMs BBoOAa AaHHbLIX MPW BbINONHEHUN Y
naumeHTa HeCKONbKUX ANarHoOCTUYECKUX NpoLuenyp - Kak
OJVHAKOBOW, Tak U pasfMyHbiX MO4AIbHOCTEMN.

J1na BKNIOYEHUA B PErncTp noTeHumnanbHbI Y4acTHUK O0J01-
XEH 3anofIHNTbL aHKeTY Ha cauTe (imv-data.ru), MO3BOHUTL
adMUHUCTpaTopaM U NpencTaByUTb daHHbIe 06 oTAENeHUN
N MeaULUMHCKOM y4ypexaeHun. [locne akTuBusaLnmn agMum-
HUCTPATOPOM YYETHOW 3anncK y4acTHUK «MPUBA3bIBAET-
cs» K KIIMHUKE U MOXET HaynHaTb BBeaeHUe daHHbIX. Bo3-
MOXHO BBeAeHUe [OaHHbIX 3a MnpejlecTByiolme aathbl
Tekyllero roga. B 1o XXe BpemMs, BHeECeHUe U3MeHeHUN B
paHee 3aHeceHHble AaHHble HEBO3MOXHO, UX MOXET MPo-
M3BECTU TOJIbKO agMUHUCTpaTop. ModepupyloTca Bce
BHECEeHHble 3arnncu angd UCKIiYeHUa TEXHNYECKUX U CMbl-
CNOBbLIX OLLUDOK, CNOCODHLIX MOBJIUATL HA 4OCTOBEPHOCTL
NTOMOBbIX OaHHbIX.

Pernctp npeacraBngeT cobol 6asy JaHHbIX O BbIMOJIHEH-
HbIX UCCNeAoBaHUAX, HE HECYLLYIO MHPOPMALIUIO O Mepco-
HalIbHbIX AaHHbIX NAaLUUeHTOB. KaXaoMy nauueHTy aBToMa-
TUYEeCKWU  npucBamBaeTcd  UHAMBUAYaANbHbLIA  KOA,
NeWCTBUTENbHBLIA B paMKax og4HOW Mnpoueaypbl, HE3aBUCU-
MO OT KOJIn4ecTBa BbIMOJIHEHHbLIX DONBHOMY UCCNenoBa-
HUKA. B chnydae BHeceHUsd AaHHbIX o0 ucclefoBaHUSX,
BbINMOJIHEHHbIX 3TOMY Xe DONILHOMY B paMKax Apyron cec-
cUK, emy dyaeT NpucBoeH MHOW Ko, CnepgoBaTeNbHO, Mpw
HEOOXOANMMOCTW COMNOCTaBNEeHUA Pe3ynbTaToB Uccneno-
BaHWUW UNK onepauui B AMHaMmuke, UHOUBUAOYaJIbHble OaH-
Hble MauUeHTOB coXpaHdalTca Unn obpadaTbliBaloTCH
HenocpeACcTBEHHO B KIIMHUKaxX, 6&e3 BHeCEHUA B PerucTp.
B nepBoHayallbHOM BUAe B An3anHe 2021 roga onpocHUK
perncTpa Bkitovan 13 pasgenoB v 160 napaMeTpoB, KOTO-
pble OXBaTblBasiM BCE€ BO3MOXHbIE CLeHapun npuMmeHeHns
MeToAUK BU3yanusauum u dpuasnonornn. llpn sTom, B
PerncTp BKIOYaJIMCb BCe MauueHTbl, HE3aBUCUMO OT
obflacTu nopaxeHus aptTepruaibHOW NN BEHO3HOW CUCTE-
Mbl U KJIMHWYECKOW npeseHTauun sadboneBaHUsa (ocTpas
NN XpoHKM4Yeckaqa natonorus). B ganbHelllem, No Mepe
aHannsa JaHHbIX U NMPU BO3HUKHOBEHWUWU COOTBETCTBYIO-
LLIMX 3anpocoB, a Takxe Mnpu nosBieHUM HOBbIX MO3ULIUIA
0DOpPYOOBaAHUA U pacXoAHbIX MaTepunanoB, UMeeTCsd BO3-
MOXHOCTb pacLUUpeHna OornpocHUKa 3a cyeT Kak obdala-
TeNbHbIX, TaKk U OMUUOHa/IbHbIX Pa30enoB, YeMy CMocon-
CTBYET OOCTAaTO4YHO rMdKas CTpyKTypa peructpa. Bepcuda
canTa Ha Havyano 2022 roga BkntodaeT 14 pasgenoB n 184
napameTpa.

PesynbraThl

B TeyeHne roga MHPpopMauuvio Ona pernctpa npenoc-
TaBnannM 13 KIKWHUK M3 9 ropodoB, MpeicTaBfieHHble B
Tabnuue 1. HecmoTpa Ha oTHOCUTENBHO Hebosblloe
KOMMYECTBO KJIMHUK MO OTHOLLUEHUIO K ODLLEMY KONNYECTBY
OTAENEeHUN PEeHTreHaHO0BACKYIAPHOU XUPYPIMn B CTpa-
He, obllaqa BbIDOPKa Nnonyymnachb 4OoCTaTOYHO PEenpeseH-
TaTUBHOW, MOCKOJIbKY BkJ1toHala DONbLUMHCTBO KOJTEKTU-
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oTp. Z1—39

Ta6bnuua 1. KAUHUKKN U KONTUYECTBO UccieaoBaHUN
Neo
o/ HaseaHWe KNAMHUKWK, ropos Yucno uccnepoBaHum
1. "AY3 OpeHbyprckaa OKB 741
2. KB «PHRA-MeanumnHa» 596
3. 'BY3 /10 «Bcesonoxckaa KMb» 584
4. 3T 224
D. Camapckum OKKA um. B. I, lNonakosa 151
6. KB PAH 107
/. AMMWL Rapanonormu MuHsapasa Poccuu 104
8. "BY3 YenabuHckaa OKb 60
9. Crne C3rMy nm. U.1M1. MEMHUKOBA 28
10. Cr6é Ney3 «lfopoackas MoKkposcKaa 60bHULAY 17
11. MEOAACCUCT, Kypck 13
12. [AY3 CO CeepanoBcKasa obnactHas KnnHudeckaa 6onbHMua Nel, EkatepuHbypr 4
13. HUW KIMNCC3, Kemeposo 3
BCEIO 2632

BOB, aKTUBHO MNMPUMEHSALWNX METOAbl BHYTPUCOCYANCTOWN
BU3yanusaumm u ©OU3KNoNormn. HackonbkKo BaXXHbIM
ABNAETCH 3TOT PaKTop, CBUAETENbCTBYET BbIMNOJIHEHUE
NepPBbIMU BOCEMbIO KIMHUKaAMUN 97 ,5% OT BCeX BKIOYEH-
HbIX MUccnegoBaHUM (2567), a NepBbIMU TpeMa - (3%
(1921).

KonnyectBo odbcnenoBaHHbIX NaulneHToB cocTaBuio 1350,
TO eCTb B cpegHeMm BbinonHanocb 1,9 nccnegoBaHnii Ha
nauneHTa. [lo aToMy nokazatento KIWHUKKW O0CTaTO4YHO
CYLLECTBEHHO pPasHATCA U MOryT ObITb pasfeneHbl Ha ABe
rpynnbl - ¢ KOJIMYECTBOM UCCNeaoBaHUA BoNlee ABYX WU
MeHee [OBYX Ha nauumeHta. Hambonbllee KONMUYECTBO
nccnenoBaHUM Ha nauyeHTta npoussogunocb B LSJIT -
2,9, panee nayt HMWLU Kapanonornn MuHaapaBa Poccum
(2,7), BY3 «HenabuHckaa OKb» (2,6) I bY3 J10 «<BceBo-
noxckad KMb» (2,0). MeHee aByxX uccneoBaHU Ha Nauu-
eHTa BbinoSiHANKM B LKB «P>XX[A-MegnumHa» - 1,9, TAY3
«OpeHdbyprckagd OKb» n Camapckom ob61acTHOM KUHUYe-
CKOM KapawuoaucnaHcepe - no 1,7, UKb PAH - 1,6.
HecMoTpa Ha pasHULy AaHHOro nokasaTtensd, OH He oTpa-
3UNCH Ha pernTUHre oTaeneHu No KonnyecTtBy obcneno-
BaHHbIX DOJIbHLIX, 3a WUCK/OYeHneM oObMeHbl No3nuni
LISJIT n Camapckoro kapaunoaucnaHcepa.

bosnlee ogHOro nccnenoBaHUg BbINONHANOCHL Y 2072 nauu-
eHToB. [1pn aToM B 80% 3T0O ObINKN UccnedoBaHUA TOU Xe
MOOaJIbHOCTU, NPOU3BOAMBLLUMECH Ha pa3HbIX aTanax one-
paunn U Npmn nccnengoBaHmM HECKOJIbKUX COCYAOB, B 8%
- Apyrux moganbHocTel, a B 12%, Korga npousBoauioch
bonee AByYX uccnegoBaHU y ogHOro HonbLHOro, npu BTO-
POM W NnocliedyleMm nccnegoBaHun NMpUMeHaIncb U Te
Xe, U apyrme MmogaljibHOCTH.

Ha pucyHke 1 npencraBieHO COOTHOLWLEHUE MeXay pas-
NNYHBIMU BUOaAMKN nccnegoBaHuim B odLllemM MmaccuBe gaH-
HbIX. [10 UTOram roga npeodnaganu pasnnyHbie BapUaHThbl
nccnegoBaHU dpakuMoHHOIo pesepBa KpoBoToka (40
%), MPUMEPHO CTOJbKO XeE BbINOJIHEHO BHYTPUCOCYANUCTbIX
VNbTPAa3BYKOBbIX MccneaoBaHUW (3 7% ) N HECKOJIbKO MEHb-
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LLle ONTUYECKUX KOrepeHTHbIX ToOMorpadun (23%). [lpea-
CTaBNAET MHTEPEC, YTO B TeYeHWe roga no Mmepe yBenmye-
HMUA Habopa 1 BKIIDYEHNSA HOBbLIX KITMHUK OAHHOE COOTHO-
leHne M™MeHanocb. Ecnu pona OKT ocTaBanach
npakTn4eckn HenmsmMeHHoOW, To cooTHoleHne BCY3WU wu
OPK nocne Habopa nepBblx 500 cnyyaeB CoOCTaBSANO
57,4% n 20% COOTBETCTBEHHO, a Nnoclie NepBon ThiCAYN -
54% n 23%. 3TO NoATBepXAaeT BaXHOCTb obObema
BbIOOPKU A9 0OOBEKTUBHOW OLEHKU CUTYaLUN.

KaXabll U3 BHYTPUCOCYAUCTLIX METOO0B UCCenoBaHUS
NMMEET HECKOJIbKO BAPMAHTOB, COOTHOLLEHNE MEXAY KOTO-
PBIMU NpeacTaBNeHo Ha PUCYHKe 2. 13 Bcex BHYTPUCOCY-
ANCTbIX YNbTPasBYKOBbLIX MccnenoBaHuii 4% cocTaBUIU
BapuWaHTbl npouenypbl ¢ NMPUMEHEHUEM «BUPTYallbHOWU
ructonornn». O4yeHb NpuMedyaTeslbHO U MO3UTUBHO, 4YTO
NOYTU YETBEPTL COCTAaBUIIN UCCIeA0BaHNA ¢ UCMOJIb30Ba-
HUEM Ko-perucTtpaunm pgaHHbix BCY3WU m aHrnorpadpumm
(21%) nnun TponHOM Ko-perunctpaunm - BCY3W, aHrnorpa-
dun 1 IFR. Tlpn BeinonHeHnn OKIT BapuaHTbl ¢ NPUMeEHe-
HUEM KO-perucTpaunn ¢ aHrmorpadpumen coctaBuam noyTm
NnoNioBUHY (48%). HakoHel, npu U3MepeHUn OYHKLUO-
Has/IbHbIX Nokasarenen cobctBeHHO OPK 1 iFR npuMeHsa-
NUCb TakXe MNoYTu NMOPOBHY, KpPOoMe Toro, no 2% CcoCcTaBU-
nn cny4yan ucnonbloBaHug aHrno-iFR n aHrmo-BCY3N-IFR

18.04.2021 - 495

19.06.2021 - 948

Puc. 1.  Coomnowenue mexncoy paziurnsimu 6u0amy ucciedosa-

HUL.
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BCY3M

® VUS-VH

! anrmo-BCY3U-wo-perncrpaymn anrmo-BCY3IU-iFR ko-peructpaupn

Puc. 2.
a— BCYSH,
6 — OKT;
¢ — PPK.

KOo-perncrpaumn. EAMHUYHbBIE cnydan MpUuMeHeHna apyrux
HermnepeMunyecknx mHagekconB, noMmumo IFR, B cuny mx
HeMHoroyncneHHocTn B 2021 roagy 6611 CyMMUPOBAHbI C
nocnegHumM.

Ha pucyHKe 3 npeacraBlieHa getann3auna BblMOJIHEHHbIX
nccnenoBaHuUM B paspese UCXOQHOW NaToNormn y nauneH-
TOB. B cuny ectecTBeHHbIX MPUYNH N UCXOOHOIO NnpenHa-
3Ha4YeHUA UCMoJIb30BaAHHbIX METOA0B 0D CcnefoBaHUsA npe-
obnagarllM nokasaHuem K UX NpUMeHeHuio daBnsnach
XpoHUYyeckasa uvwemMmmdeckasa 6onesHb cepaua (80% ot
BCeX nccnenoBaHUii). HeckKonbkKo HEOXUOAaHHbIM U 3acny-
XUBALWMUM BHUMaHUA GakTOpoOM CcTajlo A0CTaTOYHO
yacTtoe NnpuMeHeHne BHYTPUCOCYANCTON BU3yanmsaumm u
PU3NOSTIOTUK TPU OCTPOM KOpPOHapHOM cuHapome - 18%
OT BcexX chiydaeB, 462 HadbnwaeHusa. lpyrne nokasaHud
AOCTaToO4YHO peiku, HO UX HaJIMYne U UCNONb30BaHNE B
PasfIMyHbIX KINUHUKaxX SABIAETCA BecbMa ODOHaaexXuBalo-
LM pakTopoM. BucuepasnbHble apTepun npeacraBieHbl
23 nccnegoBaHUAMIK NoYeyHbIX apTepuit B OpeHbyprckomn
OKB. UccnepoBaHusa dpaxnouedalnbHbliX apTepruid BbIMNos-
HANUCH Ha BHYTPEHHEN COHHOW apTepun (b - HenabuHckas

| MbL

OHC

W Nopamenne BRCLEPANBHBIX
apTepun

ArepocHnepos
MArMCTpantHBX apTepus

B ATepocMiepo)
GpaxmouedInsHBIN
apTeEpHH

m BINC

Puc. 3.  Buinoanenrnusie uccaedoearnus ¢ paspeze namosoeuu.
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m OKT anrmo-OKT ko-permcTpauns

m PPK

BiFR

& awrno-iFR Ko-permcrpaymn
anrmo-BCY3W-iFR no-perncrpayms

Bapuarmut 65(noasHeruUs uccaiedo8anuil Ona pasziuiivlx MOOALBHOCIEN.

OKbB, 4 - BceBonoxckaa KMb, 2 - Camapckni Kapanoaunc-
naHcep), MO3BOHOYHLIX apTepuax (3 - OpeHbyprckas OKB,
2 - U3JIT), nogkniodynyHon aptepun (1 - OpeHbyprckas
OKB). ApTepun HUXHUX KOHEYHOCTEW UccliedoBallUCh B
LISJIT (BbenpeHHble aptepun, 3) U OpeHdbyprckon OKB
(06LWKMe N HapyXHble NMoAB3AO0LWIHbIE apTepuun, 3). Hako-
Hel, B OpeHbyprckon OKB BbINOMHEHO 3 KUccnedoBaHUS
npu BIN1C - oTKpbITOM apTepraibHOM NPOTOKe.

Tem He MeHee, 98 % uccnenoBaHUW BbINOJIHANIUCE Ha
KOPOHapHbIX apTepuax. Halle Bcero nccnegoBaHuo noa-
Bepranach nepegHasa HUcxoasulas aprepud (1755 cnyya-
eB), NMPUMEPHO MNOPOBHY - MpaBasd KopoHapHaa apTepusd
(093) M CcTBONM NEeBOW KOPOHAPHOW apTtepun (H85),
HEeCKOJIbKO pexXe - orudatoulas aptepua (398). OcTalnbHble
nccnenoBaHUA NMPULLIIUCh Ha MPOMEXYTOYHYIO BETBbL (13),
BEHO3HbIA WYHT (10) 1 MaAMMapPHbIN LUYHT (2).

[To uenu nccnegoBaHU OHW Nnoapasgensayiucb Ha BbIMOJI-
HAeMble Ha AnarHOCTUYeCKOM aTarne (Bktodas NepBUYHYIO
ONarHOCTUKY U AUHaAMUWNYECKUA KOHTPOJb) U onepaTUuBHOM
aTane (BkJo4yas UCXoaHble UccnegoBaHUA, NPOMEXYTOY-
HbI 1 OKOHYaTesbHbIA KOHTPObL). 13 Bcex nuccnengoBaHum
npeobyiagany BbIMOMHEHHbIE B Ka4YecTBe NepBUYHOW anar-
HOCTUKW, 3a KOTOPbIMW He cliefoBalo BbIMOJIHEHUE Onne-
paunmn (966). [lpenmyLLLecTBEHHO 3TO ObINU PYHKLUNOHANb-
Hble KccedoBaHUA, MokKaslaBlUWe reMouHaMUyecKkylo
HE3HaYMMOCTb NMopaxeHud. flanee No yactoTe cliegoBan
npoueaypsbl, NponsBeaeHHble Ha UCXOOHOM 3Tarne onepa-
umun (/7 71). IXx OCHOBHYIO Maccy coCTaBUIN Te UccnenoBa-
HUA, KOTOpPbIE BbINOJIHANIMCH KaK NepBUYHas AMarHocTuka,
HO NOATBEPANITA 3HAYUMOCTb MopaXeHUA ¢ BbINMOJIHEHUEM
onepaLum 3TUM Xe 3TarnoM, a Takxe Te, KOTopble BbIMNOI-
HEeHbl NPW 3aBeAOMO MoKas3aHHOW onepaunun Aana onTu-
MaJibHOro noabopa HeodXOAUMbBbIX UHCTPYMEHTOB. [1po-
uenypbl, BbINOJIHEHHbIE B KadecTBe OKOHYaTEeNbHOIO
KOHTpoNd, ObINU TPETEUMK NO YacToTe U Yallle BCero puk-
CUpoBann ONTUMAaNnbHOCTb AOCTUTHYTbLIX pe3ynbTaTtoB. B
158 HabnoaeHUax nccnegoBaHUg CTai NPOMEXYTOYHbI-
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MW - €Clin BCeACTBUE 3aPUKCUPOBAHHbIX CyDONTUMaTb-
HbIX WX HeoNTUMalbHbIX Pe3y/bTaTOB BbLIMOJHANOCH
JononHUTenbHoe Bosaencteme. M HakoHel, B 112 cnyyasx
Npon3BoAUICA ANMHAMUYECKUIN KOHTPOJb paHee 3apUKCHu-
POBAHHbLIX NOPaXXeHUMn.

[Ton nnaHUpoBaHUW perucTpa npeacTaBnanoch Leneco-
obpasHbIM BbIAENUTL PAL NokKasaHWW ANns BbIMNOJIHEHWUA
BHYTPUCOCYAUCTbIX METOA0B ANArHOCTUKU, KOTOPbIE CYU-
TalTCa MPUOPUTETHBIMW, ANA aHanms3a 4acToTbl WX
ncnonb3oBaHusd. OBoO3HayYeHWMe nokaszaHU HOCUNO He
NCKITIOYNTESNBbHBLIA XapakTtep, TO eCTb OblJI0 BO3MOXHbLIM
MCNOJNIb30OBaHWe HECKOJIbKMUX MYHKTOB Y O4HOI0 NaLueHTa.
Hna Bcex npoymx cnydaeB, He YNMOMAHYTbLIX B BbIDOpPKe,
Obl1 NPeaycMOTPEH NYHKT «CTeHo3bl TNa A-C». Hanbonee
4acTO WCMOJNIb3YEMbIM U3 U3DpPAaHHbIX MNOoKalaHWW cTall
NMYHKT «MPOMEXYTOUYHbIE UMW aHrnorpadpuyeckm Heoripe-
JeNeHHble nopaxeHuda» - 29% oT Bcex uccnegoBaHun. B
25% NOBOOOM ANA UccnenoBaHUa ctanuv «AJIMHHbIE (>25
MM) nopaxeHusa». llanee cnefoBalin. «yCTbeBbIE NOPaXxe-
HUA» - 12%, «CTBOJ1 IEBOW KOpPOHapHOW aptepun» - 11%,
YNOMAHYTbIe «CTeHOo3bl TUna A-C» - %, «budypkaLMOH-
Hble MopaXeHUa» - 6%, «<MH-CTEHT PecTeH03» - 5%, «MNo40-
3peHne Ha HecTabunbHble MopaxeHus» - 3%, «peKaHallun-
3aUna XPOHUYECKUX OKKITIO3UW» - 2%, WU CcOCTaBMBLUME B
OTHOCUTENIbHOM BblpaxXeHn no 0 %, a B abCoNOTHOM - MO
8 cnydaeB «aopTO-KOPOHAPHbLIA LUYHT» U «MMNNaHTauus
NN KOHTPONb Buoaerpagupyembix ckadpPponaoB».

B /2% cny4yaeB NpUuMeHeHUe MeTOL0B BHYTPUCOCYANCTON
BU3yanMusaumm nnm GpuU3noniormm BAINUSNO Ha TakTUKY WK
cTpaTteruvto neyeHnda (puc. 4). Hanbonee yacto - B 45%
HabnAEeEHUIA - CNeacTBUEM KX UCTMONb30BaHUA OblN 0TKa3s
OT onepauun Npu NoATBEPXIAEHUN HE3HAYUMMOCTUM Nopa-
XEHWA, yalle ¢ MoMoLLbIo onpeneneHns pyHKLUOHaJIbHO-
ro pesepBa KpoBoToKa. B 17/% uccnepoBaHuii, HaAo0HopoT,
X pe3ynbTaT cTall OCHOBaAHWEM [J19 BbIMONIHEHUSA onepa-
uMn. B 1% cnyyaeB HasHadyeHoO MporpamMmMmnpoBaHHOE
KOHTpOJZIbHOe ncchnenoBaHue. Y 30% naunmeHToB pesyib-
TaT UccnegoBaHUA HanpsaMylo MOBJIUGAN Ha MapaMeTpbl
MCXOOQHOIo BblbOpa UHCTpyMeHTa. ¥ (% OO0NbHbIX MO

Oa ®Her o >
q.v.-*
PewweHune Bonpoca o6 HasHaueHo
orepaumm npor paMMUpPoBaHHOe HepopacnpaBneHue CTeEHTA 102
R ——— KOHTPOSIbHOE Onccekumsa MHTUMbI 30
neenefoBaHue VR =
NcXoaHbIA BLIGOD JononHutensHoe Tpombo3 4

MHCTPpYMEeHTAa BO3eUCTBME

Puc. 4. Bauanue Ha MAKMUKY ACUEHUA.
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pesynbrataM MHTpaonepaunoHHOro KOHTPOA, cTaBLUEro
NPOMEXYTOYHLIM, MOoTpedboBanochk AOMNOMHUTENIBHOE BO3-
NeNCTBUE BCNeAcTBUE HegopachnpaBieHusa cTeHTa (102
chydyasa), Manannosvummn (o2), anccekumm UHTUMBbI (30),
Tpombo3a (4).

Y 85% nauueHToB 3adpUKCUpoBaH ONTUMaNbHbIA pPes3yib-
TaTt onepaunn. B 14% pesynbtat 0603Ha4YeH Kak cybonTu-
MaJlbHblA, B 1% - Kak HeoNnTUMallbHbIA. ITU ciydyan npe-
NMMYLLLECTBEHHO KacaJlnchb NPOMEXYTOYHbIX
MHTpaonepaunoHHbIX UccnegoBaHUW, Korga pesynsrar
Oblnl ONTUMUIUPOBAH Mocse AONOJIHNTENbHOIO BO3OEN-
CTBUS.

3a ron s3aperucTpupoBaHo MUHUMAaNIbHOE KOJIMYECTBO
OCJIOXXHEHUI, CBA3aHHbIX HEMOCPEACTBEHHO C UCMOJIb30-
BaAHWEM BHYTpUCOCYOAUCTON agnarHocTuku. OTmedeHo ABa
cnydyasi BblpaXeHHOW r’mrnoTeH3nun, notpedboBaBLUNX Meaun-
KaMeHTO3HOW Koppekuunm (oba - B OAHOU KIIUHUKE).
Bonpekn oXunagaHusam, OHU He COMpoBOXAau UHAYKUUIO
runepeMmm nNpu nccenenoBaHnn gpakuMoHHOro pesepBa
KPOBOTOKA, a N0 OAHOMY pa3y OTMeYeHbl NMpu BHYTPUCOCY-
ANCTOM VYNbTPasBYKOBOM UcCCNefoBaHUKM U ONTUYECKOW
KorepeHTHoW ToMorpadpunin. OcnoxHeHud npu OKT cocTa-
Bunn 0,16%, npn BCY3UN - 0,10%, a odwMi MpouUeHT
OCJIOXXHEHWW cocTaBu Beero 0,08, 6e3 cepbesHbIX U XNU3-
HeyrpoXxawLwmnux d6onblKMX KapaunalbHbIX U COCYOUCTbIX
ocnoxHeHnn (MACCE).

B KNMHKUKax, y4acTBOBABLUWX B PerncTpe, Ncnosib3oBasach
arnnapartypa 4YeTblpex OCHOBHbIX NMpon3BoguTenen. bonb-
LLIMHCTBO UccnenoBaHn - 1436 - BbINOAIHEHO HA KOMTI1EK-
cax so, sol u Core opupmebl Philips/Volcano. Ha koMmnnekcax
llumien n llumien Optis (Abbott/StdM) npounsBeaeHo 893
npouenypsbl, Ha annaparte Lunawave ( lerumo) - 232. Hako-
Hel, /1 nccnegoBaHuUe BbIMOJIHEHO Ha KoMIMnekcax iLab v
Polaris pupmbl Boston Scientific.

Ina BHYTPUCOCYOUCTBLIX YNbTPAa3BYKOBbLIX UCCNenoBaHUN
Yyallle BCero ucnonb3oBaMcb gatdynkun Eagle Eye Platinum
ST (Philips/Volcano) - B 931 npoueaype. [IoOMUMO HUX,
ncrnonbloBanuch gatdynkn Eagle Eye Platinum - 12, Vision
PV.018 - 4, Revolution n Refinity - 5 (Bce - Philips/Volcano)
n OptiCross - 29 (Boston Scientific). Ang BbinonHeHua OKT
npumMeHannucb KomnnekTbl Dragonfly Optis kit (361) w
Dragonfly (15) dupmbl Abbott/StdM u FastView (232) pup-
Mbl Terumo. Ina vccnegoaHna @PK n Hernnepemnye-
CKUX MHOEKCOB UCMONIb30BaIUChL MPOBOAHUKU C AaTyMKa-
MK Verrata (o07) n PrimeWire (1) - Philips/Volcano, Comet
(41) - Boston Scientific, PressureWire (491), PressureWire
Aeris (13) n PressureWire Certus (9) - Abbott/StdM.

O6cyxaneHue

Heo6xoaMmMo OTMETUTb, YTO A0 BHEAPESHUS Hallero peru-
cTpa B Poccuiickoih depepaummn oTcyTCTBOBAN cneuuanu-
3UPOBaHHbLIA UHCTPYMEHT anga cbopa, cucrtemaTmsaumnin v
aHanM3a JaHHbIX MO 3TOMY BaXHOMY HanpaBAEeHUI SHO0-
BACKYNSAPHOW XMpyprnn. Kak yxe ynoMmMHanoch, B eXeroa-
HOM cTaTUCTUYecKoM MaTtepuane Poccuitckoro Hay4yHoro



PeHTreHoXxupyprmg

oblecTBa cneunaiMcToB MO PeHTreHaHOoBacKyNsApPHbLIM
AVNarHOCTUKE U NIeYEeHUID MPencTaBngaioTca TONIbKO 0600-
LleHHble JaHHble MO MPUMEHEHUID BHYTPUCOCYOUCTOW
BU3yannsaumm u pusmnonornn, 6es pacin@poBkn BKJ1aga
OTAENbHbIX KIIMHWUK M aHalT3a CTaTUCTUKK. B npennoxXeH-
HOM HaMWu perncTtpe aHanusupytotcd 184 napamertpa (B
AnsanHe 2021 roga - 160), cBA3aHHbLIX C BHYTPUCOCYAN-
CTOW BUsyanusauuen n Ppusnosiornen, 4to MNo3BONAET
OXBaTWUTb NpakTU4YeCckn BCe cLUEHapMmM BOSMOXHOIO KITMHU-
4eCKOro nNpUMeHeHus sTux Metoguk. bonee Toro, B EBpo-
ne n B CeBepHoW AMepuKe TakKe HET JaHHbIx 00 opraHu-
3aunmn obuleHauMoHaNnbHbIX PEerncTpoB Mo yKasaHHOWU
TemMe N BCe aKCNepThbl B yKaszaHHOW obnacTu aHAO0BaCKYy-
NAPHOW XUpyprnn odbeduHeHbl B creunain3npoBaHHble
coobulecTtBa (EAPCI, SCAIl), KoTopble Nneprnogndeckn nyod-
NUKYIOT KOHCEHCYCHble OOKYMEHThbl MO BU3yaln3auun U
dpunsnonornn [9]. Takxe otaesibHble acnekTbl NPUMEHEHUS
METOANK BHYTPUCOCYAUCTOW BU3yansaLnum U pU3nNono-
Mu obcyxagalrwTcd B COBMECTHBIX JOKYMEHTax crneuuanu-
3UPOBaHHbLIX coobllecTB (HanpuMmep, EBpPONEeUCcKOro U
AMoHCcKoro udypkaumoHHoro knyba, [10]). B nutepartype
nMmeloTca cooblleHnda ob aHannle pesynbraTtoB OTAelb-
HbIX PEerucTpoB No PU3NONOTMK UMK BU3yansalnu,
3aTparvBapLlmnx pasnmyHble acnekTbl UX MPUMeHeHUs
[11-14].

JlaHHble, MoNy4YeHHbIe B TeYEeHMe MNepBoro roga oyHKLUKMO-
HUPOBAHUA POCCUWNCKOro perucrtpa no MUCnofib30BaHUIO
BHYTPUCOCYOUCTBLIX METOA0B BU3yannsauum m pUsnono-
My, NOATBEpPXAAaloT akTya/llbHOCTb U CBOEBPEMEHHOCTbL
NoJODHOIro UHCTPYMeHTa aHanms3a OAHOro U3 caMblX
COBPEMEHHbIX HanpaBleHUN PeHTreHsHA0BaCKYyNApHOW
xupyprum. OnbIT nwoboro, gaxe o4yeHb akKTUBHOIO B
MCNONb30BaHUN BHYTPUCOCYOUCTBIX METOA0B, OTAENEHUS,
HEe MOXET CNYXUTb OCHOBOW AJ19 JaliekKo UayLMX BbIBOOOB
N He NpencTaBNgaeT MHTepeca B nnadHe rmobanbHOro nna-
HUPOBAHUA KakK C TOYKWU 3peHNA MeNLUMUHCKOW COCTaBNSAO-
Ler, Tak U C TOYKK 3peHna nHayctpmun. OdbegnuHeHne xe
JaHHbIX HECKOJIbKMX OTAeNeHUW, aKTUBHO MPUMEHSAIOLLNX
METObl BHYTPUCOCYAUCTOW BU3yan3aumm n Grusmonornm
Ha PYTUHHOW OCHOBe, MO3BOJIAET NONYYUTL penpeseHTa-
TUBHbIE pe3yNbTaThl U AeNaTh BbICOKO AOCTOBEPHbIE BbIBO-
Abl. TeM He MeHee, Mo onpenefieHHbIM HanpaBlIEHUAM
PadbOThl MOXHO BblAESNIUTL pedepeHTHbIE KITMHUKU, Hanbo-
nee HarmsggHo oTpaxalklwne odlme TeHOEHLNA,

B OTHOLIEHUW NNAaHOBLIX PEHTIEHOXNPYPIrnyecknx BMeLla-
TeNIbCTB pedepPeHTHbIM LEHTPOM MOXET CHUTATbLCH OTAe-
NneHne peHTreHOXUpyprunyecknx MeTonoB AUNArHOCTUKU U
nevyeHnsa [TAY3 «OpeHbyprckasd obnactHas KIMHU4YecKad
OoNibHWUa», rae CyMMapHO NpousBoOAUTCA HauboJbllee
KOIMYECTBO BHYTPUCOCYOUCTLIX UCCNeaOoBaHUN B CTpaHe
N BbIMNONHATCA BCce BUAbl AnarHoctukm - BCY3WN, OKT,
OPK. B BbINOJIHEHUU UccnefgoBaHUM MPU SKCTPEHHbIX
KOPOHAapPHLIX BMellaTenbcTBax yHukaneH onbiT [ BY3 J10O
«BceBonoxckasa KinHn4Yeckaa MexpanoHHasa donbHULA»,
roe 3a nontopa roga npu OKC npousBedeHo 72,2% oT
BCeX BHYTPUCOCYAUCTbIX OUNarHOCTUYECKUX Mpoueayp,

www.radliology-diagnos.ru

BKJIIOYEHHLIX B perucTtp. B uccnegoBaHUM KOPOHAPHOW
reMoguHamMuKkn pedepeHTHbIM LUeHTpoM daBndeTtcda LKB
«PX-MeauuunHa», rae npousBoaATCHd Bce AOCTYIMHbIE HA
CerogHsAWHUN MOMEHT TUnepemMmyeckmne n Herunepemmu-
yeckune BUAbl U BapuaHTbl aHa3a hpakuMOHHOIo pesep-
Ba KPOBOTOKA.

[TpuMepoM UTOroBOW penpes3eHTaTUBHOCTU perncrpa
MOXET CNYXUTb OOMH U3 NoABepraBLUMXCS aHalnay rnoka-
3arenen - BIMgHME MeTO40B Ha TaKTUKY nedyeHunsd naumeH-
TOB. [l0 AaHHbIM pernucTpa, MeTodbl BHYTPUCOCYAUCTOW
BU3yanmsaunum v PpU3nonornn BIAUGANM Ha U3MeHeHue
cTparteruy onepaunm B /2% cnydyaeB. B LLMPOKO U3BECT-
HOM uccnenoBaHu ADAPT-DES sToT nokasaTtenb Obin
paBeH /3%.

OTMEeTUM TakXxe, YTO B akKTUMBHO paboTaloluX KIMHUKaX
MEeTOAUKN BHYTPUCOCYAUCTON BU3yalnU3auUUKN MpUMe-
HAIOTCH HE TOJIbKO A5 KOPOHAPHOW, HO U ANA nepudepu-
yeckoW apTepuaibHOWM N BEHO3HOW CUCTEM (2% OT o0LLe-
ro KonnyecTBa UccliegoBaHun),

OTpagHbIM aBNnaeTcqa ¢akT, 4To 69,2% KINMHUK, y4aCTBO-
BaBLLUKMX B pernctpe B 2021 roay, npeanctaBnsioT He MockK-
BY, a ApYyrme pernoHbl. B ToO Xe Bpema NpakTU4eckKn He
npeacTtaBiieHbl pefepallibHble LLeHTPbl cepaedyHO-CcoCcyau -
CTOW XUPYPrnuun, 4to, K coXXaneHuto, 06 beKTUBHO OTpaXaeT
HegoCcTaTOYHOEe BHUMaHUE K AdaHHOMY HanpaB/eHUIo
PaboThbl B 3TUX MOLLHbBIX M XOPOLLO OCHAaLLEHHbIX yYpexe-
HUAX.

CBOEBPEMEHHOCTL MOABNEHUA PerncTpa noArBepXaaeT
BBedeHUe B 2022 roay HOBOW rpynnbl BLICOKOTEXHONOMY-
HOW MeAUUMHCKOW MOMOLLK, oTpaXatollen UCrosb3oBa-
HUE NMPU KOPOHAPHbIX SHA0BACKYNAPHbIX onepaunsax BHYT-
PUCOCYONCTON BU3yanmsaunum WU/mnn GU3nonormnyeckon
OLUEHKWN KOpOHapHOro kpoBoToOKa. [loTeHUWanbHO 3TO
JOJDKHO CcnocoBCTBOBaTb BO3PACTaAHUIO PONU BHYTPUCO-
CYAUCTbIX METOO0B AMArHOCTUKU NPKU 3HA0BACKYNAPHOM
nedyeHnn saboneBaHU cepgua n cocynoB. Hannyue tako-
O WHCTPYMeHTa aHaln3a, KakK paccMaTrpuBaeMbli
PErncTp, NO3BOJIAET OUEHWUTb AUArHOCTUYECKYIO LIEH-
HOCTb, KIWHWYECKYID 3HAYUMMOCTb U 3SPPeKTUBHOCTL
MCNONb30BaHNA METOA0B BHYTPUCOCYOUCTON BU3YaIM3a-
LN U PUSUONOTUMN.

[ToMUMO NPUKITIaOHOIo 3Ha4YeHUs aNna KIMHUNYECKOW MNpak-
TUKW, PErucTp aBngdeTcsd ogHUM U3 3HAYUMbIX UHCTPYMEH -
TOB AN4 Hay4yHbIX UccnegoBaHUM B 0ONacTU BHYTPUCOCY-
ONCTOW BU3yanusauum n Ppusnosiormn. B 4acTHoCTH,
JaHHble perncTpa galT BOSMOXHOCTb YINydJ1IeHHOIr o pac-
CMOTPEHUSA pAga BONPOCOB, CBA3AHHbLIX C NPaKTUKOW Npu -
MeHeHUsa B Poccun MeToa0B BHYTPUCOCYAUCTOW OAMarHo-
CTUKW. Cpeldn HUX — OCODEHHOCTU WCMOoNb30BaHUA
MeTOOOB B pPas3fIMdyHbIX KJIMHUKaX, B Pas/IMYHbIX CcoYeTa-
HUAX KU MO PasfiMdHbIM NOoKa3aHUAM; MNpakTuka npumeHe-
HUA MEeTOA0B MPU OCTPOM KOPOHAPHOM CUHAPOME; HIOaH-
Cbl WCMOJSIb30BAaHUA METOAOB OLEHKN KOPOHapHOW
reMoguHaMuKn 1N BIUAHUE UX Pe3y/LTAaTOB Ha JieyeHue
NnauueHToOB B OTAANIEHHOM Mepuoje. ITU BOMNPOCHl dyayT
PACCMOTPEHDbI B DyAyLLIMX NyONMKaLnax.
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SakKyeHue

[IpeanoXeHHbIM BapuaHT AusanHa perucrtpa ynobeH ans
BBeAeHNA AdaHHbIX. BONbLUMHCTBO KIIMHWUK, aKTUBHO U Ha
cucTeMaTuUdyeckor OCHOBE UCMONb3YIOLLUX BHYTPUCOCYON -
CTYIO BU3yaSIU3aLMIO N PUSUOSIOTUID, YHACTBYIOT B Peru-
CTpe, 4yTo odecneymBaeT ero penpeseHTaTuBHOCTL ANk
aHannsa B MacluTabax cTpaHbl. KonnyecTBeHHbIE pesyib-
TaTbl 3a NepPBbLIA roa MPEBLICUIN OXUOAaHWUA opraHn3aTo-
POB U MO3BOJNIAIOT OCYLUECTBATL aHanus, npeicraBidio-
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LW MHTEpeC Kak Onsd KNMHUYEeCKOW MpakTukK, Tak U ansd
MeAULUMUHCKON UHOYCTPUN.

Pernctp nMmeeT 60JbLLION MOTeHLUMaN COBEpPLUEHCTBOBA-
HUA, ero pasBuTune, NpUBIeYeHme HOBbIX KIIMHUK OCODEH-
HO akTyallbHbl B CerogHALLHUX YCNOBUSAX, KOraa npumMeHe-
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