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INTERVENTIONAL CARDIOLOGY

CpaBHUTeNnbHaA oueHKa pe3ybTatoB

CTEHTUPOBAHHUA KOPOHAPHbIX aHTepuifl OTeyeCTBeHHbIM
ronaoMetanin4yeCKUM CTEHTOM C“MHyc .,

U roloMmetannivyeckum cteHtom Multi-LinkVision

y nayueHToB c pa3nuuHbiMu popmamu UBC

B.B. ®omeHko*, [.A. Acanos, .I. MocenvaHn

Kagenpa nHTepBEHLMOHHOV KapAnoaHrnoaorum IHCTuTyTa rnpopeccmnoHasibHoro o6pa3oBaHus
v HIL nHTepBeHunoHHoV kapamnoaHruosiorin GrAOY BO lNepsbisi MITMY nmvernn U.M. CeyeHoBa
MuHn3apaBa Poccum (CedeHoBCckui YHnBepcuteT), Mocksa, Poccus

B nocneaHvie rogbl 3Ha4NTEIbHO YBENYMNIIaCb HEOOXOANMMOCTb B 39HAOBACKYJISIPHbIX MPOLEAYPax y naumeHToB
C uvwemu4eckori 60Jie3HblO cepala, BMeCcTe C 3TUM BO3POCJIO KOJIMYECTBO M pPa3HOObpasve CTEHTOB.
B niccnenoBaHuv rnpoBOANTCS CPaBHEHNE TEXHUYECKUX XapakTePUCTUK U OTAAJIEHHbIX KITMHUYECKUX U aHIMO-
rpaguyeckmnx pesysibTatoB CTEHTUPOBaHMS KOPOHAPHbIX apTePUii OTE4ECTBEHHbIM CTEHTOM “CUHYC” 1 CTEH-
TOoM “Multi-LinkVision”. CornacHoO mnosy4eHHbIM AaHHbIM, HEMOCPEACTBEHHbIV PEe3y/bTaT 3HAO0BACKY/SIPHbIX
npoueayp ¢ uMmrnaaHTalumner cteHToB “CuHyc” COOTBETCTBYET BCeM TpeboBaHusM 6e30rnacHoCcTv. B otaaneH-
HOM rnepuoae aHrnorpapuy4eckn BEPUPULNPOBAHHbLIN PECTEHO3 CTEHTUPOBAHHOIO CEerMeHTa HECKOJIbKO
yale BbIsSIBJISIUICS MPY UCMO/Ib30BaHUM CTEHTOB “CuHYC”, O4HaKo pasHula He [ocTurasa CTaTtuCTUHEeCKOM
JaocTtoBepHocTu. [NosiBieHne OTe4EeCTBEHHOr0 KOPOHApPHOro cteHta “CuHyc” siBiSieTCsl BaXHbIM COObITUEM
W yKa3blBaeT Ha BO3MOXHYIO MEepCrnekTUBY rnepexoaa 0Te4eCTBeHHbIX MEANLIMHCKUX YHPEXAEHN Ha LUNPOKOE
UCIMOJIb30BAHNE POCCUVICKON MEANLIMHCKOM NPOAYKLNN.

KmoyeBbie cnoBa: viemunyeckasi 601e3Hb cepala, KOPOHapHOe CTEHTUPOBAHWE, rOJIOMEeTa/lsIndeckne
CTEHTbI, CTEHT “CuHyc”

Comparative assessment of the results of coronary
arteries stenting with the Russian “Sinus” bare-met-
al stent vs. “Multi-LinkVision” bare-metal stent

in patients with various types of CHD

V.V. Fomenko*, D.A. Asadov, D.G. losseliani

Department of Interventional Cardioangiology, Institute of Professional Education,

and Research and Practical Centre of Interventional Cardioangiology, Federal State Autonomous
Educational Institution of Higher Education, I.M. Sechenov First Moscow State Medical University
of the Ministry of Health of the Russian Federation, Moscow, Russia

The need of endovascular procedures in patients with coronary heart disease (CHD) has significantly increased
over the recent years, with concomitant increase in number and diversity of stents. The present study
compared technical characteristics and long-term clinical and angiographic outcomes of coronary arteries
stenting with the Russian stent “Sinus” vs. “Multi-LinkVision” stent. According to the obtained data, the
immediate outcome of the endovascular procedure (EVP) with “Sinus” stent implantation conforms with all
safety requirements. Long-term results showed slightly higher incidence of angiographically verified restenosis
of the stented segment for the “Sinus” stent, although the difference was not statistically significant.
Development of the Russian stent “Sinus” is a landmark event that suggests probable switching of Russian
medical institutions to the wide use of Russian medical products.

Keywords: coronary heart disease, coronary stenting, bare-metal stents, “Sinus” stent
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Cnucok cokpaleHuin

MBC — nwemunyeckasa 6one3Hb cepaia

MM — nHdapkT Mrmokapna

OUM — ocTpblili MHOaPKT MMokapaa

AKLLl — aOpTOKOPOHAPHOE LUYHTUPOBAHME

JIKA — neBasi KOpoHapHaa apTepus

HC — HecTabunbHas cTeHokapaus

OA - ormbatowas aptepus

OKC — oCTpblih KOPOHAPHbLIA CUHAPOM

NMKA — npaBasa KOpoHapHaa apTepusa

®B - dpakuusa Bbibpoca (1eBOro Xenynoy-
Ka)

YKB - 4peckOXHble KOpPOHapHble BMella-
TenbCcTBa

OKI — anekTpokapanorpadpus

OB - orubaiowas BeTBb

OBI1 — sHAOBaCKYNSPHbIE NpoOUERYPbI

BeepeHue

BBeneHve B KNIMHUYECKYIO MPaKTUKY CTEHTU-
pPOBaHMS KOPOHApPHbIX apTepuin paankanbHO
N3MEHWIO MPUHLUNMbI JIeYEeHUS ULLEMMNYECKON
6ones3Hun cepaua (MBC), 4To NnpmnBeno Kk cyule-
CTBEHHOMY MOBbILWEHNIO 3PDEKTUBHOCTM Ne-
YEHUS, K CHUXKEHUIO YaCTOTbl MHBaANMAN3aLmMu n
JNIeTanbHOCTU Y NAUNEHTOB C pa3HbiMn popmMa-
MU 3TOro 3aboneBaHunsl, B TOM YMCNE C OCTPbIM
nHpapkTom mmokapga (ONUM) (1, 2). MNMpu aTom
HabnogaeTca exerogHblii poOCT KonmMyecTBa
CTEHTUPOBAHUSA KOPOHApPHbIX apTepwuin, 4TO
CTUMYNMPYET MEOVLUMHCKYIO MHAOYCTPUIO MNpo-
n3BoANTb B OoJblUEM Konmn4decTBe U 6Gonee
YCOBEPLLUEHCTBOBAHHbIE pacxoAHble MaTepua-
Jibl, B TOM 4Yucne 1 cTeHTbl. Hanbonee BaxHbIMM
TpeboBaHUSAMUN K Ka4eCTBY KOPOHAPHbIX CTEH-
TOB SBASIOTCSH NE€rKOCTb UX OOCTABKU K MECTY
Ha3Ha4yeHus, ynobCTBO MaHUMYIMPOBAHUS W
NO3ULMNOHNPOBAHNS, OO0CTUXEHNE ONTUMasb-
HbIX KPUTEPMEB MMMAAHTALMN N BOCCTAHOBNE-
HUS KOPOHAPHOro KPOBOTOKA, a Takxke adpdek-
TUBHaAs [[OJArocpovyHas 3PPEeKTUBHOCTb UX
dYHKUMOHMPOBaHUA, 6e3 in-stent cTteHo30B
N TpoMBO30B B OTAANeHHble cpoku. CerogHs
B Poccuiickon depepaumm rno 60nblUein 4acTu
NCMOJb3YOT UMMOPTHbIE CTEHTbI U 3HAYUTESb-
HO peXe — CTEHTbl 0OTe4YEeCTBEHHOIr0 NPOU3BOa-
ctBa. lNMpuMYMH HEOOCTaTOYHO LUMPOKOro BHe-
OPEHNS OTEYECTBEHHbIX CTEHTOB B KIUHUYE-
CKYI0 MpakTuUKy HECKONbKO, Cpean HUx
Hambonee 3HaYMMbIMN ABASAIOTCA NO3AHEE Ha-
Yano MpPoOM3BOACTBA OTEYECTBEHHbLIX CTEHTOB
POCCUNCKOWN MEeOULUHCKON MPOMbILWIEHHO-
CTbIO U, K COXaJNeHuo, yCTynawulee cylie-
CTBEHHO 3apybexHblM aHanoramMm KayecTBO
npoaykumn. Mexay TeM KpanHe BaXXHO Kak C
3KOHOMMUYECKOW TOYKUN 3PEHUS, Tak 1 Mo coum-

aNlbHO-MOJINTUYECKMM COOBPAKEHNSAM MPOU3-
BOOUTb B POCCUM CTEHTbI AO/IKHOIFO KONuye-
CTBa M KayecTBa, He ycTynatrouwme MMNOPTHOM
npoaykummn. na sToro HeobxoamMbl CTpoOrme
M TWaTesbHblE CPABHUTESbHbIE UCCIEA0BaHUS
OnvXanLWwmnx 1 oTaaNeHHbIX Pe3ynbLTaToB feve-
HUS OTEYECTBEHHbLIMM U Ny4LLero obpasua nm-
MOPTHbIMW CTEHTaMM. TONbKO Ha OCHOBAHUWU
Takux UccneaoBaHUn MOXHO MONYYUTb BECKME
[oKasaTesibCTBa KOHKYPEHTOCNOCOOHOCTM OTe-
YEeCTBEHHbIX CTEHTOB C MX CaMbIMU Y4HLLMMU
MMMNOPTHbIMW aHanoramu. JInwbe NOcne 3Toro
BO3MOXHO afekBaTHOE MMMopTo3amMelleHue
OTeYeCTBEHHbIMK CcTeHTamMu. [JO HacTosLWero
BPEMEHMU, K COXANEHNIO, UMEETCH Maso Hayuy-
HbIX MCCNeaoBaHWiM, OCHOBAHHbIX HA CpPaBHU-
TENbHOM aHanuae GnMXxanwmnx N oTaaneHHbIX
pe3ynbLTatoB CTEHTUPOBAHUS OTEYECTBEHHbI-
MU 1 UMMOPTHBLIMU cTeHTaMu. Mexay TemM Bce
Oo/blle OTEYECTBEHHbIX CTEHTOB MOSABNAETCS
Ha PblHKE, N MOCTEMNEHHO YBEIMYMBAETCH UX
nons B oOwem KOonuMyecTBe MPOBOAMMbIX
eXxerogHo cteHTupoBaHui. K npumepy, oteye-
CTBEHHAs MHHOBALUMOHHAA KOMMNaHusa “AHrmo-
nanH” akKTUBHO MNpUCTynuia K NMpou3BOLCTBY
OTEYECTBEHHbIX FONIOMETANININYECKNX CTEHTOB
“CuHYC”, TaK Xe KakK MNPOM3BOAUMbIX Ha WX
nnatpopmMe CUpPOaNMYC-BbIOENSAIOLLMX KOPO-
HapHbIX CTEHTOB “Kanunco”. 3T CTeHTbl O0-
CTaTOYHO LMPOKO BOLWIN B KIMHUYECKYIO
MpPakTUKy CTEHTUPOBAHUS Y BOJIbHbIX C pPa3Hbl-
Mu popmamu MBC. OgHako ans 6onee Wnpo-
KOro UX NMpUMeHeHns HeobxoaMMbl TLuaTeSNb-
Hbleé CpaBHUTENbHbIE PaHAOMWU3NPOBAHHbLIE
nccnegoBaHus, HA OCHOBAHMM KOTOPbIX MOXHO
OyneTt OOCTOBEPHO roBOpUTb 06 9 PeKTUBHO-
CTW 3TUX CTEHTOB U UX KOHKYPEHTOCMOCOOHO-
CTW B CPaBHEHMUN C 3apybBeXXHbIMWU aHanoramm.

HIML, kapanoaHruonornn obnagaer 60b-
WM OMbITOM KOPOHAPHOro CTEHTUPOBAHUS
CaMblMX Pa3HbIMW CTEHTaMM, B TOM 4ucne
M OTe4eCTBEHHbIMU cTeHTamMmu “CuHyc”. B naH-
HOM MCCcneaoBaHMK Mbl MocTaBunu cebe ue-
JIblO MPOBECTN CPaBHUTENbHbLIM aHanua 6nm-
XaMLWmMX 1 oTaaNIeHHbIX Pe3ynbLTaTtoB KOpPOoHap-
HOrO CTEHTUPOBaHUSA CcTeHTOM “CuHyc” wn
VMMOPTHBIM TOJIOMETANININYECKUM CTEHTOM
“Multi-LinkVision”, 3apekomeHaoBaBLUVM cebs
B KJIMHWNYECKOW MpakTuKe Kak OAuH U3 JyyLInX
rosioMeTaninyeckmnx (6es nekapCTBEHHOro No-
KPbITUS1) CTEHTOB.

MpencrtaBngemM TeEXHUYECKUE xapakTepu-
CTUKM CPaBHNBAEMbIX CTEHTOB:

CteHT “CunHyc” aBnsieTcsa MaTpudHbIM 6an-
JIOH-pacLWMPSIEMbIM KOPOHAPHbLIM CTEHTOM U3
cnnaea kobanbT-xpom L6605, nmerowmm opu-
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rMHaNbHbIN OAN3ariH “3aKpPbITON S4ENKN” C TOJ-
wmHom pebpa cteHta 0,0040” (3).

CteHnT “Multi-LinkVision” npeactaBnseT co-
6011 MaTpUYHbIM BaNNoH-pacLMPSEMBbIA KOPO-
HapHbI CTEHT U3 cnaaea kobanbT-xpom L605,
MMEKLWNIA ON3aiH “OTKPbITON A4enkn” ¢ Ton-
LwmHom pebpa cteHta 0,0032” (3).

B obounx cnydasx npousBoamMTenn npepna-
ratoT LUMPOKYI0 pa3MepPHYIO NIMHENKY, yooBNeT-
BOPSIOLLYIO BMOJSIHE MNOTPEOHOCTU COBPEMEH-
HOW MHTEPBEHLUMOHHOM Kapauonornm. Cuctema
[0CTaBky B 060MX cnyyasax npeacTaBisieT Cco-
60l HN3KONPOOWIbHLIM 6annoH ObICTPOI 3a-
MEHbI.

KnunHuuyeckasa xapakrepucTvka
OOJNIbHBIX U METOAbI UCCIIeA0BaHNSA
n nevyeHusd

[un3zaiiH nccnenoBaHna NpeacTaBsieH Naum-
€HTaMM OAHOro KJMHUYECKOro ueHtpa. B umc-
cnepoBaHme ObIIo BKOYEHO 756 OO0JbHbIX,
npowenlnx obcnenoBaHMe U aHOOBACKYyNSAp-
Hoe NnedyeHme B Hay4yHO-nMpakTUYeckom LeHTpe
WHTEPBEHLUMOHHOW KapaMoaHrnoaorum 3a ne-
puopa ¢ okTabps 2012 r. no aekabpb 2013 1.

KpuTtepuem BKIOYEHNS CAYXWUAO0 HaNu4me y
60nbHbIX pa3Hbix Gopm MBC HaumHaga co cTta-
OUNbHOWM CTEHOKapAMM 1 3akaH4ymMBas OCTPbIM
KOpoOHapHbIM cuHapomMom (OKC) (HecTabunb-
Has cteHokapaus (HC) un OMM). BaxkHbIM ycno-
BMEM BKJIIOYEHUS ABNSISIOCh HANNYME Y HUX re-
MOOVHaAMMYECKN 3HaA4YMMOro (=75%) nopaxe-
HUS OOHOM WAN HECKOJIbKUX KOPOHapPHbIX
apTepun.

KputepusamMmm UCKIIIOYEHUST CRYXUNWU Hann-
yme v 6onbHOro in-stent cteHo3a nocne paHee

VMMNAQHTUPOBAHHOIO KOPOHAPHOro CTEHTA;
Cepbe3Hasl COMyTCTBYOLLAS MaTonorns cep-
OEe4YHO-COCYyaAUCTON CUCTEeMbl (Hanpumep,
aHeBpur3Ma aopTbl, MOPOKN KnarnaHoB), Tpeby-
IoWwas XMpPypruvyeckom KOppekuuun; Tsxxenas
cepaevHasi HegOCTaTOYHOCTb C PE3KO CHUMXKEH-
HOW dyHKUMen neBoro xenynouyka (OB <30%).

B 3aBMCMMOCTM OT TuNa MMMIAHTUPOBAH-
HOro CTeHTa nauueHTbl Obln pasaeneHbl Ha 2
rpynnel. B 1-t0 rpynny sowio 389 nauneHToB,
KOTOPbIM BbII0 UMMIAHTUPOBAHO 463 ronome-
Tananyeckmx cteHta “CmHyc”. 2-10 rpynny co-
cTaBunmM 367 NaumMeHTOB, KOTOPbIM Oblsl MM-
nnantupoBaH 431 cteHT “Multi-LinkVision”.
OHpoBackynapHbele npoueaypbl (OBI1) cTeHTU-
pPOBaHMS BbIMOSHAAN COTPYOHUKN PEHTIEHOXU-
pyprudeckoro otaeneHus LeHTtpa. Bbibop
CTeHTa gjs MMMNJaHTaumMm OCyLLEeCTBASICA MO
YCMOTPEHMIO onepaTopa.

Bbinn M3ydyeHbl HeENoCcpeacTBEHHble, Onu-
Xanive 1 oTganeHHble pe3yabTatbl CTEHTUPO-
BaHus. OToaneHHble pe3ynbTaThl Obln U3yye-
Hbl CMYCTS MPUMEPHO 24 MeC Noce BbINOJIHE-
Hua 3BT,

Bcem nauveHTamM B OTOANIEHHbLIE CPOKU
npepgsarasocb BbIMNOJIHEHME KOHTPOJIBHOIMO
KJIMHMYEeCKOro obcnegoBaHusl, BKIIOYAKOLWLErO
CENEKTMBHYIO KOpoHaporpaoduio.

KnnHmnKo-aHaMHeCTM4ecKkas xapakrepucTu-
Ka nauveHToB npeacTtaBneHa B Tadbn. 1. Kak
cnenyet U3 3Toi Tabnuubl, MO BO3pacTy nauym-
€HTbl M3YYEHHbIX FPYMMN CYLECTBEHHO HE pas-
nuyanmcb. B obenx rpynnax npesannpoBanm
naumMeHTbl My>KCKOro nona. o Takmm KJIMHNKO-
aHaMHeCTUYeCKNUM AaHHbIM, Kak gpakTopbl pu-
cka. Hannyme OKC, cteHOKapams HaNDSXKEHUS

Ta6nuua 1. KnvHMKo-aHaMHeCTMYeCKME JaHHble B U3Y4eHHbIX rpyrnax 60bHbIX

MokazaTens 1-a rpynna, n = 389 2-qarpynna, n = 367 p
abc. % abc. %

My>X4MHBbI 300 77,12 278 75,14 >0,05
KeHLWuHbI 89 22,88 89 24,86 >0,05
CpenHuii Bo3pacT, rogpi 59+94 58 £9,7 >0,05

Besbonesas nwemus 26 6,68 26 7,17 >0,05
CrabunbHasi cteHokapaus Hanpsixkerus -1 K 251 64,52 224 61,18 >0,05
HectabunbHasa cTeHokapams 47 12,08 44 11,98 >0,05
OcTpbii nHbAPKT Mr1okapaa 72 18,51 73 19,89 >0,05
MoCTMHDaPKTHBIN KapamMockiepos 91 23,39 87 23,70 >0,05
Onepauysa AKLLI B aHamHe3e 6 1,54 5 1,36 >0,05
KypeHnve 183 47,04 178 48,50 >0,05
CemeliHbli aHaMHe3 paHHux nposienexnin IBC 62 15,94 57 15,53 >0,05
ApTepuranbHas rMnepTeHsns 305 78,41 293 79,84 >0,05
l'vnepxonectepmMHemMus > 5 MMonb/n 141 36,25 132 35,97 >0,05
nepTpurnuueprnaemms 112 28,79 102 27,79 >0,05
OxupeHune 15 3,86 12 3,27 >0,05
CaxapHblit anabeT 52 13,37 43 11,72 >0,05

p > 0,05 — pa3nunyms HeLOCTOBEPHBI.
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BbICOKOro @YHKLMOHANbLHOIrO KJjlacca, COonyT-
CTBYIOLLMI CaxapHbIi guabeT, mexay rpynna-
MU CTaTUYeCKN 3HAYUMbIX Pa3nNyui Takxke He
BbISIBJIEHO.

Bcem naupeHTam Oblna BbiNOSIHEHA AMArHO-
cTuhyeckas cenekTMBHasa KopoHaporpadwus.
JaHHble nccnenoBaHUs npueeneHsl B Tabn. 2.
B aToli xe Tabnuue npencrtaeneHa nHdopma-
LMS O Mpoueaype CTEHTMPOBAHUSA KOPOHAPHbIX
apTepuin. Kak cneaoyet n3 tabnuubl, y 3Hauu-
TeNbHOW YacTu NaUMNEHTOB MMESIOCb Mopaxe-
HMe oOgHOW KopoHapHow apTtepum — B 91,3%
n 92,6% B 1- 1 2-1 rpynnax COOTBETCTBEHHO
(p > 0,05). NMopaxeHne AByx 1 bonee cocynoB
Habmopann B 8,7 u 7,4% cny4aeB COOTBET-
CTBEHHO.

MprMepHO C 0AMHAKOBOM 4YacTOTOM B 06eunx
rpynrnax BbINOJIHANACL MOJIHAS pPeBacKynspu-
3auma mmokapaa — B 97,1% B 1-in rpynne n B
97,7% - BOo 2-1 (p > 0,05). Konn4yecTtBo nopa-
>KEHHbIX CErMeHTOB KOPOHAPHbIX apTepPUin Co-
ctaBuno 458 n 422 B 1-in n 2-i rpynnax cooT-
BETCTBEHHO. B ob6ueinn cnoxHoctn B 458 cer-
MEHTOB MOpPaXeHHbIX KOPOHAaPHLIX apTepui
ObI/10 UMNNAHTUPOBAHO 463 KOPOHAPHbLIX CTEH-
Ta “CuHyC” n B 422 NopaxeHHbIX cermMeHTa —
431 KopoHapHbIn cTeHT “Multi-LinkVision”.
KonnyecTtBO MMMNNAHTUPOBAHHbLIX CTEHTOB Ha
O[HOro naumeHTa B U3y4EHHbIX rpyrnnax cocra-
BMUNo B cpegHemM 1,19 n 1,17 cooTBETCTBEHHO
(p > 0,05). Mpn ONM cTeHTUpoBaHME ObIIO

npoeeneHoy 72 (18,51%) n 73 (19,89%) 60sb-
HblX B KaXXAOW rpyrnne COOTBETCTBEHHO. B 2
(0,44%) cnyyasx cteHT “CuHyc” Obla ycnewHo
VMMNIaHTUPOBAH B ayTOBEHO3HbIN a0PTOKOPO-
HapHbIM WyHT, B rpynne “Multi-Link” Bmewa-
TENbCTB Ha LWYHTax He Bbiso.

HecmoTpst Ha TO 4TO cpedHWe nokasaTenu
IJIMHbl CTEHTOB B M3YYEHHbIX rpynnax OOCTO-
BEPHO He oTnnyYanmcb mexay coboin, cnenyet
OTMETUTb, YTO B rpynne 60/bHbIX, KOTOPbIM UM-
MAaHTUPOBaNM CTeHTLI “CuHYC”, Yalle Ucnosb-
30BaNu CTEHTbl AAnHom 38 MM (29 CTEHTOB) U
33 MM (22 cTeHTa), 4emM B Apyromn rpynne.

Kak cnepyet 13 1abn. 2, no CAOXHOCTU MO-
paXeHUss KOPOHapHbIX apTepun 1 dakropam
pucka HebnaronpuATHbIX MCXOO0B CTEHTUPO-
BaHMS rpynmnbl OblIN CXOXW U OOCTOBEPHO He
oTnuyanucb Mexay coboin. CnepmoBaTesibHO,
MO>HO rOBOPUTb O BbICOKOW COMOCTaBMMOCTH
M3Yy4YeHHbIX rpynn. Ecnu otaenbHO roBOpuTb O
rpynne Hambonee Taxenbix 605bHbIX ¢ OVIM, ¢
noabemMom cermeHTa ST, TO B U3YyYeHHbIX rpyri-
nax OoNbHbIX TakXke He Obls1I0 Kakon-nmbo cy-
LLLECTBEHHOM pasHULbl MO TSHXKECTU NOPaXEHUS
KOPOHapPHOro pycna n ¢paktopam p1cka u cpe-
AN 9TUX BONbHBbIX.

Pe3ynbTaTtbl nccneposaHua
OnTumManbHbIV aHrmorpaduiecknini pesyrb-

TaT uMnaaHTaunm (Tabn. 3), KOTopbI onpeae-

NANM Kak yCrewHoe pacnpaBfieHMe CTeHTa

Tabnuua 2. PeHTreHoMopdOoriyeckmne xapakTepucTk KOPOHaAPHbIX apTepun

HoKasaTons 1-a rpynna, n = 389 2-q rpynna, n = 367 b
a6c. % abc. %

OpnHococyamucToe nopaxeHue 355 91,26 340 92,64 >0,05
[ByxcocyancToe nopaxeHune 27 6,95 23 6,27 >0,05
TpexcocyamcToe nopaxeHve 7 1,79 4 1,09 >0,05
O6LLEee KONMYEeCTBO NOPaXeHHbIX CerMEHTOB 458 422 -

OO6LLEee KONNYECTBO MMMIAHTUPOBAHHbBIX CTEHTOB 463 431 -

MopaxeHwne cteona JIKA 3 0,65 2 0,46 >0,05
MopaxeHne MMXA 213 46 207 48,02 >0,05
MopaxeHne OB 82 17,1 71 16,47 >0,05
MopaxeHwne MKA 163 35,2 151 35,03 >0,05
MopaxeHne a0PTOKOPOHAPHOrO LLIYHTA 2 0,44 0 - >0,05
ATtun no ACC/AHA 9 1,94 10 2,32 >0,05
B1 tun no ACC/AHA 89 19,23 91 21,11 >0,05
B2 tun no ACC/AHA 287 61,98 263 61,02 >0,05
C tun no ACC/AHA 78 16,85 67 15,54 >0,05
KanbunHo3s 91 19,65 88 20,41 >0,05
AHrynaumsa 6onee 45° 76 16,41 71 16,47 >0,05
BndypkaumoHHoe nopaxeHve 31 6,69 29 6,72 >0,05
XpoHuyeckas OKKNo3usi KOPOHAPHON apTepum 18 3,88 14 3,24 >0,05
CpelHsist AiMHa CTEHTUPOBAHHOMO CEerMeHTa, MM 20,03+18,8 | 19,23+8,9 >0,05
CpenHuii gpnameTp CTEHTOB, MM 3,01 £0,44 2,91 +£0,41 >0,05
CpepHee KOIMYeCcTBO CTEHTOB Ha NaLMeHTa 1,19 1,17 >0,05

p > 0,05 - pas3nnumst HeOOCTOBEPHBI.
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(ocTaTtouHbIi cTeHO3 MeHee 30%) u KopoHap-
HbIA KPOBOTOK >2 no TIMI, 6bln1 OOCTUTHYT B
nonaensowemM 60JbLLUNHCTBE Clly4aeB B 06eunx
M3YYEHHbIX rpynnax — COOTBETCTBEHHO B 1-1
rpynne — B 456 (98,49%) n3 463 cteHTUpoBa-
HUI 1 BO 2-1 rpynne — B 428 (99,3%) cny4dasax
n3 431. HenonHoe packpbiTe CTeHTa, noTpe-
6oBaBLUee noctamnatauun, 6bIJI0 OTMEYEHO B
34 (7,3%) n 29 (6,7%) cnyyasix COOTBETCTBEH-
Ho (p > 0,05). MocTannataumsa 6anoHHbIM Ka-
TETPOM BbICOKOrO AaBfieHUSI B UCCHeayeMbixX
rpynnax BbinonHeHa y 47 (10,2%) n 39 ( 9%)
naumMeHTOB COOTBETCTBEHHO (p > 0,05).

Kacasicb TEXHMYECKMX aCNeKTOB NpoLeaypbl
CTEHTMPOBAHMSA, cnegyet OTMETUTb, YTO Mpu
uMnnaHTaumm cteHtoB “Cunyc” B 2 (0,43%)
crydyasax npuv NpoBeaeHUn U rno3nunMoHnpoBa-
HUM ObIJI0O OTMEYEHO HEKOTOPOE WU3MEHEHUE
Nno3uLnKM CTEHTA Ha BansioHe CUCTEMbI AOCTaB-
KM BBMAY CMELLEHUSI CTEHTA HA HEM K3-3a U3-
BUTOCTM apTeEPUN U BbIPaXKEHHOro KasibLMHO-
3a, ewe B 1 (0,21%) cnyyae npowusownia ge-
dopmauua 6ankm CTeHTa, 1 UMMIaHTUPOBaTb
OaHHbIV CTEHT HE NPEACTAaBUIOCb BO3MOXHbIM,
NPULLAOCH NPOBECTU 3aMeHy cTeHTa. Cnyyaes
MOJSIHOFO CMELLEHUS CTEHTa B MPOCBET apTe-
pun He oTMe4yanocb. Bo 2-n rpynne, roe vm-
nnaHTmpoBanu cteHT “Multi-LinkVision”, Tex-
HU4Yeckuin ycnex 6bi1 gocturHyT B 100% cnyya-
eB, Bce npoTe3bl (431) OGbM OoCTaBfiEHbl U
VMMNIaHTUPOBAaHbI, ciydaeB gedopmMaumm unm
ONCNoKaLunm CTEHTA BO BPEMS ero NpoBeaeHus
K MECTy nopaxeHusi 1/unm No3nuMoHNpPoOBaHUS
OTMeyeHOo He OblISo.

Mo ogHOMY cnyyato OCTPOro TPomM603a CTEH-
Ta Habn4anm B KaXXA0W rpynne, 4To COCTaBMIIO
0,22 n 0,23% cooTtBeTcTBeHHO (p > 0,05).

B o6oux cnyyaax a1o 6biiv naumeHTol ¢ OKC.
B 1-n rpynne B cnyyae Tpombo3a CTeHTa
“CunHyc” Oblna BbIMOSIHEHA ycnewHass TPomM0bo-
3KCTPAaKLMS C XOpoLnm ncxogom. Bo 2-v rpyn-
rne npu octpom Tpomobo3e cteHTa “Multi-Link”
npoueaypa pekaHanmaauum TpomMbmnpoBaH-
HOro cocyda He 3aBepLUMacb YCNEXOM, pas-
BUNca cuHgpom “no-reflow” n 6onbHoOM nornd
Ha 15-e cytkm nocne 3Bl Bcneactene OUM
M OCTPOW NporpeccupyoLlen cepaevyHon Heao-
ctatodHocTu. Ewe B 3 (0,65%) cnyyasx nocne
mmvnnantTaumn cteHta “Cunyc” n B 2 (0,46%) —
nocne mMmnaaHTauum crtenTta “Multi-Link” pas-
BWUJCS MOAOCTPbIM TPOMOO3 CTEHTA B NMepmog,
¢ 3-x no 8-e cytkn nocne 3BI1, HecMoOTps Ha
NPOBOAMMYIO ABOMHYIO aHTUTPOMOOLUMTAPHYIO
Tepanuio. I3 gpyrux OCNOXHEHUI cnegyeT OT-
MeTuTb, 4To B 3 (0,65%) cnyyanx cnoxHoi OBI1
C uMnnanTaumen crenta “CuHyc” passunacb
KpaeBasi OMCCEKUMS KOPOHapHOW aptepuwu,
notpeboBaBLlan MMMNNaHTauMym A0NOSHUTENb-
Horo cteHTa. CyMMapHO OCNOXHEHUs1, noTpe-
OoBaBLUMEe ypreHTHol 3Bl ¢ ycTtaHOBKOW O0-
MOJSIHUTENbHOIO CTEeHTa, B 1-1 rpynne Habnio-
nanny 7 (1,79%) naunmeHToB 1 BO 2-i rpynne
-y 3(0,82%) naumnenToB (p > 0,05). TemaTtombl
B 06/1aCTV COCYANCTOrO AOCTyNa B U3YYEHHbIX
rpynnax Haonoganm B 1,08 n 0,69% cooTtBeT-
cTBeHHOo (p > 0,05). lemoTpaHcdy3nsa He no-
TpeboBanacb H/ y OOHOr0 NauueHTa.

Takum obpasom, B 1-1 rpynne naumeHToB
B 98,2% cnyyaeB npouenypa CTEHTUPOBAHUSA
Ha CTauVMOHApPHOM 3Tane seYyeHus 3aBepLun-
flacb ycrnexoMm, Kak aHrmorpaduieckmm, Tak m
KnuHuyecknm (tabn. 4). 3To 3akyanocb
B ONTUMaJsIbHOM NO3ULMOHNPOBAHUU U MOSTHOM
pacnpaBneHuy CTeHTa nNpu UMNAaHTauuu;

TaGnuua 3. HenocpeacTBeHHble (TEXHUYECKME) pe3ynbTaThl UMMAaHTaLUUMM CTEHTOB, N (%)

MokasaTennb “Cunyc” “Multi-Link” p
OO6LLee KONMYECTBO CTEHTOB 463 431 -
OnTumanbHaa nMniaHTaums CTeHTa 456 (98,49%) 428 (99,3%) >0,05
CpelHsist AfiMHa CTEHTUPOBAHHOMO CEerMeHTa, MM 20,03+ 18,8 19,23+8,9 -
CpelHuii gnameTp CTEHTOB, MM 3,01£0,44 2,91 +£0,41 -
CpenHee KonM4yecTBO CTEHTOB Ha NauueHTa 1,19 1,17 >0,05
HenonHoe pacnpaeneHne cTeHTa 34 (7,34%) 29 (6,73%) >0,05
[MocTamMnatauus nocne uMniaHTauum 47 (10,15%) 39 (9,04%) >0,05
TpyaHOCTM NPOBEAEHNSI CTEHTA 3(0,65%) 2 (0,46%) >0,05
CmelleHne cTeHTa Ha 6anfioHe AOCTaBky 2 (0,46%) 0 >0,05
Juccekums aptepun 3(0,65%) 0 >0,05
Oxkknto3unsi GOKOBOW BETBU 2 (0,46%) 3(0,65%) >0,05
CuHppom “no-reflow” 0 1(0,23%) >0,05
OcTpblii TPOM603 cTeHTa (0-24 4) 1(0,22%) 1(0,23%) >0,05
MopocTpeii Tpom603 (2-30 cyT) 3(0,65%) 2 (0,46%) >0,05
Mcnonb3osanue llb/llla 6nokatopos >0,05

p > 0,05 - pa3nnunst HeOOCTOBEPHBI.

CpaBHUTEIbHas OLIeHKa pPe3y/IbTaTOB CTEHTUPOBAHMWSI KOPOHAaPHbIX apTepuii OTEHeCTBEHHbIM
roJIOMEeTaI/INHEeCKMM CTEHTOM “CUHYyC” v ronomeTtaninyeckum cteHToMm “Multi-LinkVision”. ..
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IMKBMNAAUMM NPUCTYNOB CTEHOKApAUW; pe3o-
nounn sanesaumn ST cermeHTa Ha OKI™ y 60b-
Hbix ¢ OMIM. Bo 2-i rpynne naumMeHTOB aHano-
rMYHbIM pe3ynbTaT npouenypbl Habnwoganm
B 99,18% (p > 0,05).

B uenom cpaBHUTENbHbLIM aHanuM3 onuxan-
LUMX pe3ynbTaToOB Mokasas B paBHOM CTeneHu
BbICOKYIO 3 dekTMBHOCTL OBl ¢ umnnaHTaun-
el CTEHTOB Kak Mpu WCMOSb30BaHUU CTEHTa
“CuHyC”, Tak 1 npu ycTaHoBke CTeHTOB “Multi-
LinkVision”. [1OCTOBEPHOMN pasHuUUbl MexXay
rpynnamMm He Oblfo BbISB/IEHO.

OThoaneHHbld nepuon, HabnaeHUs cocTa-
Bun 30,5 + 4,3 mec B 1-1 n 29,7 £ 5,1 mec BO
2-1 rpynnax. CornacHo pa3paboTaHHbIM MNpo-
TOKOJaM, BCE BKJIIOYEHHbIE B OTOANIEHHbIA aHa-
N3 naumeHTbl Npown npsimoe TenedoHHoe

aHkeTnpoBaHue. JOCTynHbIMU AS19 ero npose-
neHuns okasanuck 348 (89,72%) n3 389 naun-
eHToB 1-1 rpynnbl n 322 (87,74%) n3 367 3
2-1n. JaHHble npeacTaBfeHbl B Tabn. 5.
KoHTpoNnbHOE KAMHMYeckoe obcnegoBaHue
B oTaaneHHom nepuoae npowen 341 (87,7%)
nauueHT n3 1-n n 322 (87,7%) — n3 2-i rpyn-
nbl. Ha momeHT obcnepoBaHua 203 (58,3%)
13 348 naumenTtoB 1-1 rpynnbl n 243 (75,4%)
13 322 nauyeHToB 2-1 rpynnbl UMenn ctabusnb-
HOe KIMHM4Yeckoe TeyeHune, 6e3 Tak Ha3blBae-
MbIX OCHOBHbIX KOPOHapPHbIX COObITUIM: CMEPTb
Nno CEpPAEYHO-COCYANUCTbIM MpuynHam, Heda-
TaNbHbIM MHPAPKT, BOSOOHOBAEHME CTEHOKAP-
O ¢ HEOOXOOMMOCTbLIO MOBTOPHOW rocnuTa-
nunsaunm, nostopHasa IBIM n/nnn AKLL. Hapsaoy
C 9TMM 3a 3TOT nepwuon HabnoaeHus Obino

Ta6nuua 4. KnvHuyeckme pesynbTaThbl 9HA0BACKYISPHBIX Mpouenyp, n (%)

MokasaTenb 1-arpynna 2-q rpynna p
O6LLee KONMYecTBO NpoLeayp 389 367
Ycnex npouenypel 382 (98,2%) 364 (99,18%) >0,05
MoBToOpHOE 3KCTPEHHOe YKB 3(0,77%) 0 >0,05
CmepTb 0 1(0,27%) >0,05
MHdbapkT Mrokapaa 4 (1,03%) 3(0,82%) >0,05
AkcTpeHHoe AKLL 0 0 -
[emaToma B 0651aCTV MYHKLMM 5(1,08%) 4 (1,08%) >0,05
O6LLee KoMYeCcTBO NaUMEHTOB C OCJIOXHEHUAMN 12 (3,08%) 6 (1,63%) >0,05

p > 0,05 - pa3nuumsi HeoOCTOBEPHBI.

Ta6nuua 5. [JaHHble aHKETUPOBAHWS 1 KIIMHUYECKOro 00CNeA0BaHNSA N3YYeHHbIX GOSbHBIX B OTAANEHHbIE CPOKM, N (%)

Moka3atennb 1-arpynna 2-q rpynna p
O6LLEee KONMYEeCTBO NaLMEHTOB 389 367 -
MpsmMoe TenedOHHOE aHKETUPOBaHME 348 (89,46%) 322 (87,74 %) >0,05
CpepnHuin nepuog, HabnoaeHNs, Mec 30,5+4.3 29,7+5,1 >0,05
KnuHunyeckoe obcnenoBaHme Nocne aHkeTMPOoBaHUS 341 (97,9%) 313 (97,2%) >0,05
KoHTponbHas kopoHaporpadus 119 (34,19 %) 112 (34,78 %) >0,05
XopoLunii KNMMHNYECKMIA pesynbTat 2—-24 mec 203 (58,3%) 240 (74,53%) >0,05
O6uwas cMepTHOCTb 7 (2,01%) 9(2,79%) >0,05
CepaeyHo-cocyamncTasi CMePTHOCTb 3(0,86%) 4 (1,24%) >0,05
OcTpbii HDAPKT Mr1oKapaa 18 (5,17%) 10 (3,1%) >0,05
BosBpar cTeHokapamm, CTauMoHAPHOE NIeYeHNe 52 (14,94%) 33 (10,25%) >0,05
BosBpat cTeHokapamu, 6e3 rocnutanmsauum 28 (8,04%) 11 (3,42%) >0,05
KnvHunyeckunin pecteHos (aHrnorpadpuyeckumini pecTeHos 10 (2,87%) 7(2,17%) >0,05
ueneBoro cermeHta + 4YKB)
OnpepnenexHblil TPoMO03 cTeHTa 2-24 Mec 3(0,86%) 2(0,62%) >0,05
MoeTopHoe YKB 39 (10,8%) 20 (8,3%) =0,05
AOPTOKOPOHAPHOE LYHTUPOBaHWE 3(0,86%) 4 (1,24%) >0,05
TpaHcnnaHTaums cepaua 2 (0,57%) 0 >0,05
AHrnorpaduyeckn nokasaHHsblii in segment 34 (9,77%) 25 (7,76%) >0,05
pecTteHo3 DS > 50% Ha naumeHTa
AHrnorpadpuyecky nokasaHHbIn PECTEHO3 CTEHTA 34 (28,57%) 25 (22,34%) >0,05
DS > 50% npwu KAl
OO6LLEee KONNYECTBO KIMHUYEHCKINX KOPOHAPHBIX COObLITUIA 117 (33,62%) 68 (21,11%) >0,05
(kopoHapHas cmepTb, VIM, BO3BpaT CTEeHOKapann
C rocnutanuaaumen, NOBTOPHasA PEBACKYNAPU3aLs)
p > 0,05 - pas3nnuns HeoOCTOBEPHBI.
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7 (2%) cmepTten B 1-i rpynne u 9 (2,8%) —
BO 2-n. CmepTb OT CepAeYHO-COCYOUCTbIX
MPUYNH COOTBETCTBEHHO MO rpynnam 3a 3ToT
nepuon coctaemna 3 (0,86%) m 2 (0,62%)
(p > 0,05). Y ogHOro 13 ymepLunx rnaumeHToB
1-11 rpynnbl 3a 9TOT Nepunon Obina BbiNOHEHA
TpaHcnaHTaumMsa cepaua v oH ymep B 6numxan-
LA Nnepmnoa nocne onepaumn.

B03006HOBNEHME 1 NpOrpeccmpoBaHmne cTe-
HOkapauu, B ToM ymcne cnydam HC, koTopble
notpeboBany MNOBTOPHOW rocnuTanMaauum
B TeYeHMe nepuona HabnaeHns, oTMeYanmchb
y 52 (14,94%) naumeHTtoB 1-in rpynnbl ¢ 86
cteHTtamm “CunHyc” ny 33 (10,2%) naumeHToB
2-1 rpynnbl ¢ 55 cteHTamun “Multi-LinkVision”.
OUM pasnuyHomi nokanusaumm B TeYeHme ne-
puoga HabnoaeHus nepeHecnu 18 (5,17%)
n 10 (3,1%) GONbHbLIX COOTBETCTBEHHO B 1-I1
1 2-1 rpynnax.

CenekTmnBHylo KOpoHapoaHrmorpaduio B oT-
OaneHHble CpokM B 1-M rpynne BbIMNOJHUIN
119 (34,2%) nauyeHTam 13 348 no KJMHUYEeC-
KM, B TOM 4Y/CJie HEOTIOXHbBIM, MOKa3aHWSM B
TeyeHne nepuopa HabnaeHUs n/Unn B xoae
3aKJIIOHUTENIBHONO KOHTPONLHOIro ob6cnenoBa-
HUA. TIPMMEPHO TakOMy XXe KOJIMYECTBY Nnauu-
€HTOB ObI10 BbINOJIHEHO UCCedoBaHME BO 2-1
rpynne — 112 (34,8%) naunentam n3 322.

B 1-in rpynne in-stent cteHo3 6onee 50%
cTeHToB “CuHyc” Obln BbisiBNeH y 34 (28,6%)
nauneHToB ¢ 54 cteHTamun “CuHyc”. In-stent
CTeHO3 B OOJIbLUMHCTBE CJlydyaeB umen amd-
@dYy3HbIN XapakTep, B OCTasibHbIX Cly4Yasax Ha-
6nonanca cerMmeHTapHbI UK KpaeBol pecTe-
HO3. Y 85 (71,4%) naunenTtoB ¢ 105 cteHTamm
“CUHYC” NMpu KOHTPOJIbHOW KOPOHAapPOaHrno-
roapum OOKYMEHTUPOBAH OMTUMalibHbIN pe-
3ynbTar.

Yy 25 (22,3%) naumeHToB 2-ii rpynnbl
B 43 cTeHTax Npuv KOHTPOJSIbHOM UCCNEn0BaHUN
OblN1 BbIIBNIEH in-stent CTEHO3 CTEHTOB C cyXe-
HueM npoceeTa 6onee 50%. B ocTtanbHbIX cny-
yaax Habnwoganm onTUMalbHbIA pe3ynbTar
CTeHTMpoBaHus. In-stent cteHo3 Takke B 60Jb-
LUMHCTBE chyyaeB umen anpadysHblin XxapakTep.

M3yyeHune pakTopoB pucka in-stent cteHo3a
B WM3Y4YEHHbIX CTEHTax rnokasano, 41o B 1-i
rpynne 6o0sbHbIX Habnoganacb TeHOeHUUs
K YBEJINYEHUIO 4acTOThl in-stent cTeHO30B npu
UMnaaHTaumm cteHtoB “CuHyc” anuHon 6onee
23 mM. OgHaKo O0OCTOBEPHOCTU pPasfinyua He
OblNI0 BbIABIEHO HW BHYTPU IPYMMbl, HA MeXAay
n3y4yeHHbIMM rpynnammn. lNposegeHHoe ncene-
[OBaHMe He BbISIBUIO TakXe BANSHUS OMaMeT-
pa CTeHTa Ha BO3HMKHOBEHME in-stent cTeHo-
30B. TeM HE MEHeEe Mpn NCMNONb30BaHNN CTEH-

T0B “CMHYC” C guamMmeTpom MeHee 2,75 MM
yacToTain-stent cteHo30B Haboganac vyatle,
4yeM MNPV UCNOJSIb30BAHUM CTEHTOB OOJbLLUErO
JnameTpa, O4HAaKO cTaTtucTuyeckasa ooCToBep-
HOCTb pa3HuLbl HEe Oblna noJslyyeHa.

YacTtota Tpombo3a CTeHTa B OTAaJIeHHble
CPOKM Oblna HeBbICOKOM M cocTaBuna 0,86 un
0,52% CcOOTBETCTBEHHO, CTaTUCTUYECKU [MO0-
CTOBEPHOI pa3HuLbl Mexay rpyrnnamMmu He Obi1o
nony4yeHo. [lpakTMyecku BO BCeX Clydasx
TpomM603a CTEHTOB KJIMHUYECKUM MNPOSBNEHN-
em gBunocb passutne OUM. Tpu nadyveHun
dakTopoB, KOTOpble MO Obl CNOCOOCTBO-
BaTb BO3HWKHOBEHMIO MO3AHEro Tpombo3a
CTEHTa, OKa3asloCb, YTO Yy BCEX NALUEHTOB C
TPOMOO30M CTEHTa AMaMeTp CTeHTa Obll Me-
Hee 3 MM, ANIMHA CTEHTOB NpeBbIlwana 15 Mm u,
4YTO KpanHe Ba)HO, ABOWHas aHTUTPOMOOLU-
TapHaa Tepanusi K MOMEHTY BO3HUKHOBEHMUS
TpomMm603a cTeHTa Oblna npekpalleHa. Cnenyet
0Cc000 OTMETUTb OTHOLLUEeHMEe BOJIbHbIX K npue-
MYy aHTUTPOMOOUUTApPHLIX npenapaToB (CM.
puUCyHOK). BbicOokas npuBepXeHHOCTb OTMeYe-
Ha Ha MPOTSXEHUN NEPBbIX ABYX MECSLEB MNO-
cne 9Bl npumepHo y 90% nauymeHTOB, T.€.
NpakTU4Yeckn BCe MPUHUMaNM 3TU npenapaThbl
(p > 0,05). A panee KONMMYECTBO NALUVEHTOB,
NPOAOIKABLUNX MPUEM KIONUOOorpensa mn aue-
TUNCaNMUWIOBOW KMCNOTbI, MPOrpeccupytoLLe
cHmxanocb B 1-i1 rpynne, npuobpertasa cratu-
CTMYECKYIO OOCTOBEPHOCTb K 4-My Mecsily u
COXpPaHssICb B TedeHme roga. Takxke MOXHO yT-
BepxnaTb, YTO BbiCOKas 4acToTa OTkasa OT
pPeKOMeHO0BaHHOW NPOAOSIXUTENbHOCTU MPU-
emMa aHTUTPOMOOUMTaPHbLIX NpenapaToB B 1-1
rpynne nauyieHToB MOrfia NOCNYXNUTb BaXKHOMN
MPUYNHON BO3HUKHOBEHUS Kak in-stent cteHo-
30B CTEHTOB, Tak JasibHENLLEro nporpeccupo-
BaHMS KOpPOHapoaTepoTPoOMOO30B B AAHHOWN
rpynne. Yacrtota npouenyp peBacKkynsipu3a-
uMu cepaua (MMeTCs B BUAY Kak CTEHTUPOBA-
HUSA, Tak 1 onepauun NpsIMoK peBacKynspu3aa-
UMM Muokapaa) 3a W3YYEHHbIVM OTOANIEHHbIN
nepunon coctaBuia CymmapHoO B 1-1 rpynne
11,7% (10,8% — kOpOHapHaa aHrnonnacTmka n
0,85% — AKLL) n Bo 2-1 rpynne 9,54% (8,3% -
KOpoHapHas aHrnonnactmka n 1,24% — AKLL).
Mpwn 3TOM NOBTOPHbIE BMELLATENbCTA, CBA3AH-
Hble C TPOMOO30OM WM PECTEHO30M CTEHTA,
coctaBunn 3,73 un 2,79% COOTBETCTBEHHO
(p > 0,05). OcTanbHble BMeLlaTenbcTBa Obin
BbINMOJIHEHbI B CBS3M C MPOrpeccupoBaHMEM
CTEHO3MPYIOLLEr0 atepoCckepo3a B HAaTMBHOM
KOpPOHapHOM pycre.

3a Bpems, npowenuee rnocne CTEeHTUPO-
BaHMS, obLlee KOJMYEeCTBO Tak Ha3blBAEMbIX

CpaBHUTEIbHas OLIeHKa pPe3y/IbTaTOB CTEHTUPOBAHMWSI KOPOHAaPHbIX apTepuii OTEHeCTBEHHbIM
roJIOMEeTaI/INHEeCKMM CTEHTOM “CUHYyC” v ronomeTtaninyeckum cteHToMm “Multi-LinkVision”. ..
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PucyHok. lnHamuka BpemMeHu
oTkasa OT npuemMa aHTUTPOM-
ooumMTapHbIX NpenapaToB (KNo-
NUAOrpesnb + acnMpuH) B Teye-
Hue 12 mec HabnoaeHns B U3y-
YeHHbIX rpynnax.

HeXenaTesNibHbIX KIIMHUYECKMX KOPOHAPHbIX
cobbITnii — MACE (kopoHapHasa cmMepTb, Heda-
TanbHbIA VIM, Bo3BpaT cTeHokapauu, notpedo-
BaBLUMIA rocnMtTanMaaummn, NoOBTOPHas peBacky-
napusaumst) B uccrenyembix rpynnax coctaBu-
no 33,6 n 21,1% cootBeTcTBEeHHO (p < 0,01).

OOGcyxaeHue

B exxegHeBHOM NpakTnUyYeckor paboTe peHT-
reHdHO0BaCKYNAPHbIE XUPYPrK CTankuBaloTCs
c npobnemoii Bbibopa Hanbdonee onTUMasbHO-
ro KOPOHAPHOro CTEHTA AJ1S1 OTAENIbHO B3SATOrO
KOHKpeTHoro 6osnbHoro. OcHOBHbIM TpeboBa-
HMEeM, NpeabsaBASeMbIM K KOPOHAPHbLIM CTEH-
TaM B 3TOM CMbIC/e, SBASETCA CNOocOOHOCTb
B TeyeHne OMTeslbHOro BpemMeHun obecneyu-
BaTb ONTUMasibHOE PYHKLMOHUPOBAHME KOPO-
HapHOW apTepuun, NogaepXmBas ee agekBaT-
Hbli NPOCBET MPU HU3KOMN 4YacTOTe MOTEHLUWU-
aJIbHbIX KOPOHAPHbIX OCNOXHEHWUN, CBA3AHHbIX
c ero in-stent cteHo30M 1 TpoM6030M. C aTOM
LLenblo cnenyeT yduTbiBaTb LENbI psag GakTo-
POB, B YHACTHOCTU Takue, Kak pa3MepHbie xa-
pPaKTepUCTUKMU CTeHTa, rmbKOCTb, paananbHas
YCTOWMYMBOCTb, PEHTreHOKOHTPACTHOCTb, Ner-
Kasi OOCTaBNSIEMOCTb, YA0OCTBO W KOHTPOJIb
npU UMMAaHTaUMm, a Takke MPOrHO3MPyeMbIn
MPOAOIKNTENBHbIN MONIOXUTENbHbIN KITIMHUYE-
ckuii pesynstaTt OBI1. Ha cerogHsawwHuiA aeHb
npu BbiIOOpE CTEHTOB NMpPeanoyYTeHmne oTaaeTcs
CTeHTaM C JIeKapCTBEHHbIM MOKPbLITUEM, PYKO-
BOACTBYSICb TEM, YTO MO CPABHEHUIO C rOJioMe-
TannM4eCKMMM CTEHTAMU MPU UX UCMOSb30Ba-
HUM OTMEYaloTCH Nyyllre OTAaNeHHble Pe3y ib-
TaTbl M MeHbllee KOJIMYECTBO CepPbe3HbIX

ocnioXHeHun (4). Tem He MeHee npencTaBns-
eTca KpaliHe HeobxoauMbIM AanbHelllee co-
BEPLUEHCTBOBAHME FOIOMETANINYECKNX CTEH-
TOB XOTs1 Obl MOTOMY, YTO MMEHHO OHU SIBASIIOT-
ca Tom nnatdopmon, Ha 06ase KOTOpoun
M3roTaBAMBAIOTCH CTEHTbl C JIEKAPCTBEHHbLIM
nokpbiTrem (5). NMommumo aToro 6biBalOT CUTYA-
MU, Korga HeT HeOBXOAMMOCTM UCMNOJb30BaTb
VCKJTIOYUTESIBHO CTEHTbI C IEKAPCTBEHHbBIM MO-
KPbITUEM MU Xe BOOOLLE MMEKTCA OTHOCU-
TesnbHblE MPOTUBOMNOKAa3aHUS K MX NCMOJIb30Ba-
HUO (BonblUOK AMamMeTp cocyna, HEBO3MOXX-
HOCTb [OJIUTEJSIbHOrO MPUMEHEHUS OBOWHON
nesarperaHTHoOM Tepanuu, anneprus y 060sb-
HOrO Ha JIeKapCTBEHHbIE BELLLECTBA, BXoAsALME
B COCTaB MNOKpbITUA CTeHTa, n T.4.) (6-9).
CnepoBaTtenibHO, B OTHOLUEHUWN JIOObLIX HOBbIX
CTEHTOB, B TOM 4UCNE roJIOMEeTaNINYECKNX,
HEOOX0AMMO MPOBOAUTL TLLATENbHbLIE KIWHU-
yeckume nccnegoBaHns no Gnmxkanwmm n otoa-
JNIEHHbIM pe3ynbTatam. B 9TOM OTHOWEHUn
onpeneneHHbli MHTEpeC nNpeacrtaesnaeT pabo-
Ta N.10. JlonotoBckoro u coanT. (10), B KOTO-
povi aBTOpbl ONy6MKOBaNu PErncTp NpUMeHe-
Hua cTteHToB “CuHyc” n “Kanmnco”. “Kanunco”
sBNdeTcda aHanorom cteHta “CuHyc”, HO C ne-
KapCTBEHHbIM NOKpbITUEM. PaboTa Oblna OCHO-
BaHa Ha OJaHHbIX aHKETUPOBAHUS, MOJTYYEHHbIX
n3 9 knnHKMK 7 pernoHoB Poccus. B paboty
Obilnn  BKOYEHbl paHHble 2301 nauueHTa.
ABTOpbI oOueHuBann ¢uU3nyeckne CBOWCTBA
CTEeHTa, UX OOCTaBAAEMOCTb K MECTY Ha3Ha4ve-
HUSA B cocyde, NMOKOCTb, KA4eCTBO CUCTEMbI
noctaekm n gp. (3). B pesynbrate npoBeneH-
HOro mnccnenoBaHusa OblI0 YCTAHOBNIEHO, YTO
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HernocpeacTBEHHbIN ycrnex umMnnaHTaumm Obin
[0CTaTO4YHO BbICOKMM 1 cocTaBun 99,1%. B opy-
roMm wuccneposaHum, nposegeHHom B HUU
KOMMNEKCHbIX NpobnemMm cepaeyHo-cocyan-
CcTbix 3abonesaHuin CO PAMH (11), nayyanmco
pe3ynbTatbl CTEHTUPOBAHUSA CTEHTOM “CuHyc”
y naumenToB ¢ OKC. Ha ocHoBaHuKM NpoBeaEH-
HOro McCcnenoBaHVs aBTOPblI NPULLIN K MHe-
HUIO, YTO NPUMEHeHne CTeHToB “CuHyc” aBns-
eTce 6e3onacHbIM U 3P HEKTUBHBIM CrOCOO0OM
peBackynapusaumm mMmmokapaa y 3TON KaTero-
puun 6onbHbIX. Mexay TeM 6blJ10 OTMEYEHO, YTO
NpwY HEMJIOXOW A0CTaBASAEMOCTUN STUX CTEHTOB,
TakK Xe KakK XOpOoLnX HernocpenCTBEHHbIX pe-
3yfnbTaTax, Habnwganm OOCTaTOYHO BbICOKYIO
MO CpaBHEHMIO C BOMbLIMHCTBOM APYrMX FOfo-
METaJUTMYECKNX CTEHTOB 4acTOTy in-stent cTe-
Ho30B (38,2%) wu Tpombo3oB (20,8%).
MpoeenenHoe B Hawem LleHtpe B 2013 . nc-
criegoBaHMe Takke NoaTBEPANSIO, YTO MPU M-
nnaHTaumm cteHta “CuHyc” mmeeTtcsa gocTta-
TOYHO XOPOLUWKA, COMNOCTaBUMbIA C OPYrUMu
roIOMeTa/yINYeCKMMM CTEHTaMU, Henocpen-
CTBEHHbIN ycnex npoLeaypbl, HO Mo nokasaTe-
n9M YacToThl in-stent cteHo30B 1 TpoM60O30B
CTEHTOB CTeHTbl “CuMHYC” ycTynaioT 60bLUVH-
CTBY 3apybeXxHbIX aHasoroB B cpepHeoTaa-
neHHoM nepuoae HabnogeHus (12). N3 ckasan-
HOrO cfiegyet, 4TO MpeacTaBfieHHas CEerogHs
paboTa sBASETCAa NpPOAOIKEHNEM UCCNeno-
BaHWs, HA4aToro MHoro net Hasag, B HINLU vHTep-
BEHUMOHHON KapanoaHrnonorum. OpurrHasib-
HOCTbIO paboThbl ABNSeTCA TOT akT, 4TO B Ha-
wem nccnenoBaHnu pe3ynbTaTthl
CcTeHTUpoBaHusa cteHTa “CMHYC” cpaBHMBAIOT-
CHl, MOXHO Tak cka3aTb, C “9Ta/lIOHHbIM” rOJ10-
MeTaNINYECKNM KOPOHAPHbIM CTEHTOM “Multi-
LinkVision”, oOnagalowymMm npekpacHbIMn
xapakTepuctmkamu, gokas3aHHbIMU MHOIMOLLEH-
TPOBbIMU UccnegoBaHnamMn. CnenyeT Takxke OT-
MEeTUTb, 4TO cTeHT “Multi-LinkVision” aBnaetcs
6as3oBoi NnaTtpopMon Os co30aHUNA HECKOJS1b-
Knx reHepaumin addEeKTUBHBLIX CTEHTOB C Jie-
KapCTBEHHbIM MOKPbITUEM. YHacToTa in-stent
CTeHO3a B OTAASIEHHbIE CPOKM MPU UCMOJb30-
BaHUM 3TOr0 rOJIOMETAUINYECKOrO CTEHTAa
B CpeAHEM COCTaBJ/ISET N0 aHrmorpadunyecknm
OaHHbIM — 15%, a no knnHmnyeckum — 8,6%.
CnenyeT 0cob60 OTMETUTb, YTO CYLLLECTBEH-
HbIM OrpaHUYEHUEM B MU3YHEHUUN OTLANIEHHbIX
aHrvorpadpuyeckmnx pesynbTaToB SBAAIOCH OT-
HOCUTENIbHO Majloe KOJIMYECTBO KOHTPOJIbHbIX
KOPOHapHbIX aHrnorpadui B o6eunx rpynnax —
34,2 n 34,8%. OgHako cnenyet OTMETUTb, YTO
Mo OMbITy MHOXECTBa MccnenoBaHnin No otga-
NeHHbIM pe3ynbtatam OBl npakTtuyeckm Hu-

Korga He ypaeTcs cobpaTb Ha NOBTOPHOE 00-
cnepoBaHne OGonbwe 70-80% OONbHbIX.
OcTanbHble NauMeHTbl OTKa3blBalOTS OT MHBA-
3MBHOW OMarHOCTUKM B CBA3M C XOPOLUVIM CaMo-
YyBCTMEM U OTCYTCTBMEM Xanob. AHanornyHas
cuTyauusa Habnwoganacb U B HalWlEM UCCeno-
BaHMN — MPaKTUYEeCKN BCE KOHTPOJIbHbIE WC-
crnenoBaHua NPoBOANNCE NMBO y MauMeHTOB,
obpaTMBLLUMXCA MO MNOBOAY BO3HMKHOBEHUS
OKC, Tpebylowero noBTOPHOro BMellaTelb-
CTBa, MO0 y NaUuMeHToOB C BO3OOHOBMBLLUVMUCS
MPUCTyNnamMu CTeHOKapamMn Uim nx 3KBUBaseH-
Tamu.

CornacHo nonyyYyeHHbIM AaHHbIM, HENOCPEL, -
CTBEHHbIN peaynbtat OBl ¢ mmnnaHTaumen
cTeHToB “CMHYC” COOTBETCTBYET BCEM Tpebo-
BaHMAM 6e30MacHOCTU, XapakTepuaysacb HU3-
KON 4acTOTOM OCnoXHeHun. OgHako cnenyet
OTMETUTb, 4YTO NPV MMMNAAHTAUUN CTEHTOB
“CuHyc” Habnoganu Takme rpo3Hble OCNIOXHE-
HUS, KaK Ouccekuus cocyda B MecTe MMMiaH-
Taummn (0,65%), cmelleHne 6annoHa ¢ cucte-
Mbl goctaBkn (0,46%) n cnoxHOCTM nNpoBeae-
HMS CcTeHTa K MecTy HasdHadyeHus (0,65%).
B gpyron rpynne, B KOTOPOW WCMOAb30Bamn
cTteHT “Multi-LinkVision”, aHanornyHbie ocnox-
HEHWS He Habnganmcb HXU B OOHOM Clyvae.
OTM O0CNOXHEHVS HabA4aNMCb B MasioM KO-
yecTBe HAbOMOAEHNI, HO TEM HE MEHEE YKa3bl-
BalOT Ha HeoOXOAMMOCTb AalibHEeMNLero yco-
BEPLUEHCTBOBAHMSA CTEHTOB “CuHYC”.

AHrmnorpadpunyeckn BepnenunpoBaHHbIN pe-
CTEHO3 CTEHTUPOBAHHOIO CermMeHTa HecKoOJb-
KO Yallle BbISIBASIICSA MPU UCMNOJSIb30BAHUN CTEH-
TOB “CuHyc” (28,6 n 22,4% COOTBETCTBEHHO),
0OHaKO pas3HMLa He AoCTuUrana CTatMcTUYeCcKom
[oCcToBepHOCTU. [lokazaTenn 4acToTbl OCTPOro
1 NOAOCTPOro Tpomb03a OblN HU3KUMU N CO-
MOCTaBMMbIMN Mexay rpynnamm v 60bLUIVH-
CTBOM paHee NpPOBEAEHHbIX WCCedoBaHUNA.
KnuHmnyeckne pesynstaTbl MPUMEHEHUS 0O60MX
CTEHTOB TakKXe MpPeacTaBAAlOTCS O0CTaTOYHO
XOPOLUMMUK, OQHAaKO TEM HE MeHee B rpyrnne na-
LMEHTOB, KOTOPbIM OblIM UMMIAHTUPOBAHbI
CTeHTbl “CuHyC”, Oblin BbIlE, YEM B APYron
rpynne, nokasaTtefnn Mo 4acToTe MOBTOPHOro
MM, NOBTOPHOWM peBackynapuaaumm v rno Kosau-
4yecTBY HedaTaslbHbIX KOPOHAPHbLIX COObLITUIA.

B uenom cnepnyert oTMETUTD, YTO NOSIBAEHNE
OTEeYeCTBEHHOIO KOPOHAPHOro cteHTa “CunHyc”
ABNsieTCA 0OHaAEXNBAOWMM FABNEHNEM U yKa-
3blBAET HA BO3MOXXHYIO MEPCMEKTMBY Nepexoaa
OTEYECTBEHHbIX MEANLMHCKUX YHPEXAEHUN Ha
LIMPOKOE MCMNOAb30BaHNE POCCUNCKOW Mean-
LMHCKOM NMpoaykumMn n otka3a OT MMMOPTHOMN

CpaBHUTEIbHas OLIeHKa pPe3y/IbTaTOB CTEHTUPOBAHMWSI KOPOHAaPHbIX apTepuii OTEHeCTBEHHbIM
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Glossary of abbreviations
CHD - coronary heart disease
MI — myocardial infarction
CABG - coronary artery bypass graft
LV — left ventricle
LCA - left coronary artery
UA - unstable angina
CA — circumflex artery
ACS - acute coronary syndrome
RCA - right coronary artery
EF — (left ventricular) ejection fraction
PCI — percutaneous coronary intervention
HR — heart rate
ECG - electrocardiography
LAD - left anterior descending artery
PDA - posterior descending artery
RCx — ramus circumflexus
RD - ramus diagonalis
OMB - obtuse marginal branch
CABG - coronary artery bypass graft
APT — anti-platelet therapy

Introduction

Clinical implementation of the coronary ar-
teries stenting fundamentally changed the prin-
ciples of treatment of the coronary heart dis-
ease (CHD) with subsequent improvement of
treatment efficacy, lower incidence of disability
and mortality among patients with various types
of this disease, including acute myocardial in-
farction (AMI) (1, 2). Moreover, continuous
growth of annual incidence of the coronary ar-
tery stenting is observed, stimulating the medi-
cal industry to produce greater volumes of im-
proved consumed materials, including stents.
The main requirements concerning the quality
of the coronary stents are the following: feasi-
bility of their delivery to the place of destination,
convenient manipulations and positioning,
achievement of optimal implantation criteria
and coronary blood flow restoration, as well as
long-term effective functioning (i.e. without in-
stent stenoses and thromboses) during the
long-term period. Today, foreign stents are cur-
rently predominantly used in the Russian
Federation, while Russian stents are much less
popular. There are several causes of insufficient
implementation of the Russian stents into the
clinical practice. The most important include
later start of manufacturing the Russian stents
and, unfortunately, worse quality of the Russian
products as compared to the foreign ana-
logues. Meanwhile, production of the Russian
stents of proper quantity and quality compara-
ble to the foreign analogues is critically impor-
tant from both economical and social and polit-

ical points of view. For this purpose, strict and
thorough comparative studies of the short-term
and long-term outcomes of treatment using the
Russian and best foreign stents are needed.
Only such studies can provide the compelling
evidence of competitive capability of the
Russian stents vs. their best foreign analogues.
Adequate imports phase-out with the Russian
stents is only possible under these conditions.
Unfortunately, until recently, scientific studies
based on the comparative analysis of the
short-term and long-term outcomes of stent-
ing with Russian vs. foreign stents are now
limited. Meanwhile, more and more Russian
stents appear in the market, and their propor-
tion in the total annual number of stenting
procedures is gradually growing. For example,
Russian innovation company “Angioline” began
active production of the Russian bare-metal
stents named “Sinus”, as well as of siroli-
mus-eluting coronary stents “Kalipso”. These
stents became widespread in the stenting
clinical practice in patients with various types
of CHD. However, their expanded use requires
thorough comparative randomized studies
based on which it would be possible to make
a conclusion about the stent efficacy and
competitive ability in comparison with the for-
eign analogues.

Scientific and Practical Centre of Cardio-
angiology possesses a great experience of the
coronary stenting with various stents, including
Russian stents “Sinus”. This study was aimed to
provide a comparative analysis of the short-
term and long-term outcomes of the coronary
stenting via the “Sinus” stent vs. foreign Multi-
LinkVision bare-metal stent, one of the best
clinically renowned bare metal stent without
a drug coating.

Technical characteristics of the stents under
comparison are represented below:

Stent “Sinus” is a matrix balloon expandable
coronary stent produced of the cobalt-chromi-
um alloy L6035, originally designed as a closed-
cell stent, with the stent’s edge diameter of
0.0040" (3).

Multi-LinkVision stent is a matrix balloon
expandable coronary stent made of the co-
balt-chromium alloy L605, originally designed
as an open-cell stent, withthe stent’s edge dia-
meter 0.0032" (3).

In both cases, manufacturers provide wide
range of dimensions that will sufficiently satisfy
the current demands of interventional cardiolo-
gy. In both cases, delivery system represents
a low-profile fast-exchange balloon.
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Clinical characteristics of the patients and
methods of examination and treatment:

Study design. This was a single-center study
that included 756 patients who were examined
and treated with the use of endovascular meth-
od at the Scientific and Practical Centre of
Interventional Cardioangiology from October
2012 till December 2013.

Inclusion criteria: patients with different
types of coronary heart disease (CHD), ranging
from stable angina pectoris to acute coronary
syndrome (unstable angina or acute myocardi-
al infarction); hemodynamically significant
(>75%) disease of one or more coronary arter-
ies was an important criterion.

Exclusion criteria: in-stent stenosis following
previous implantation of the coronary stent;
serious concomitant disorder of the cardiovas-
cular system, i.e. aortic aneurysm, valve dis-
eases, which require surgical correction; se-
vere heart failure associated with significant left
ventricle's contractile dysfunction (ejection
fraction (EF) <80%).

The patients were divided into 2 study arms
according to the type of implanted stent. The
first arm included 389 patients with 463 implant-
ed “Sinus” bare-metal stents. The second arm
included 367 patients with 431 implanted Multi-
Link Vision stents. Endovascular stenting proce-
dures (EVP) were performed by the specialists
of the Department of endovascular surgery
of the Centre. The choice of stent for implanta-
tion was based on the surgeon's decision.

Immediate, short-term and long-term out-
comes of stenting have been studied. Long-

term results were investigated approximately
24 months after the endovascular procedure.

For this evaluation, all patients could under-
go the follow-up clinical examination, including
selective coronary angiography in the remote
terms.

Clinical and historical characteristics of the
patients are presented in Table 1. As is evident
from Table 1, study groups had no significant
differences by age. Male patients prevailed in
both study arms. Such clinical data and medi-
cal history features as risk factors, acute coro-
nary syndrome, high-grade exertional angina,
concomitant diabetes mellitus, did not show
any statistical differences between the groups.

Diagnostic selective coronary angiography
was performed in all patients. Table 2 shows the
results of this procedure. Also, this table repre-
sents data concerning coronary artery stenting.
The table demonstrates that most patients
(91.3% and 92.6% in Group 1 and Group 2, re-
spectively) had a lesion of a single coronary
artery (p > 0.05). Lesions in two or more arte-
ries were observed in 8.7% and 7.4% of cases,
respectively.

Total myocardial revascularization was ac-
complished in similar percent of patients:
97.1% and 97.7% in Group 1 and Group 2, re-
spectively (p > 0.05). The number of impaired
segments of the coronary arteries constituted
458 and 422 in Group 1 and Group 2, respec-
tively. In total, 463 “Sinus” coronary stents were
implanted into 458 segments of affected coro-
nary arteries, while 431 coronary Multi-
LinkVision stents were implanted into 422 af-

Table 1. Patients' clinical data and medical history in the studied arms of patients

Parameter Group 1 (n=389) Group 2 (n = 367) p
abs. % abs. %

Males 300 77.12 278 75.14 >0.05
Females 89 22.88 89 24.86 >0.05
Mean age 59+9.4 58 +9.7 >0.05

Painless ischemia 26 6.68 26 717 >0.05
Stable exertional angina, functional class lI-lll 251 64.52 224 61.18 >0.05
Unstable angina 47 12.08 44 11.98 >0.05
Acute myocardial infarction 72 18.51 73 19.89 >0.05
Post-infarction cardiosclerosis 91 23.39 87 23.70 >0.05
History of CABG 6 1.54 5 1.36 >0.05
Smoking 183 47.04 178 48.50 >0.05
Early CHD manifestations in the family history 62 15.94 57 15.53 >0.05
Arterial hypertension 305 78.41 293 79.84 >0.05
Hypercholesterolemia >5 mmol/L 141 36.25 132 35.97 >0.05
Hypertriglyceridemia 112 28.79 102 27.79 >0.05
Obesity 15 3.86 12 3.27 >0.05
Diabetes mellitus 52 13.37 43 11.72 >0.05

p > 0.05 = non-significant difference; n = number of patients.

CpaBHUTEIbHas OLIeHKa pPe3y/IbTaTOB CTEHTUPOBAHMWSI KOPOHAaPHbIX apTepuii OTEHeCTBEHHbIM
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Table 2. Radio-morphological characteristics of the coronary arteries

Parameter Group 1 (n=389) Group 2 (n = 367) p
abs. % abs. %

Single-vessel lesion 355 91.26 340 92.64 >0.05
Two-vessel lesion 27 6.95 23 6.27 >0.05
Three-vessel lesion 7 1.79 4 1.09 >0.05
Total number of affected segments 458 422 -

Total number of implanted stents 463 431 -

Main LCA lesion 3 0.65 2 0.46 >0.05
LAD lesion 213 46 207 48.02 >0.05
RCx lesion 82 171 71 16.47 >0.05
RCA lesion 163 35.2 151 35.03 >0.05
Aortocoronary bypass graft lesion 2 0.44 0 - >0.05
ACC/AHA type A 9 1.94 10 2.32 >0.05
ACC/AHA type B1 89 19.23 91 21.11 >0.05
ACC/AHA type B2 287 61.98 263 61.02 >0.05
ACC/AHA type C 78 16.85 67 15.54 >0.05
Calcinosis 91 19.65 88 20.41 >0.05
More than 45° angulation 76 16.41 Al 16.47 >0.05
Bifurcation lesion 31 6.69 29 6.72 >0.05
Chronic occlusion of the coronary artery 18 3.88 14 3.24 >0.05
Mean length of the stented segment, mm 20.03+18.8 | 19.23+8.9 >0.05
Mean stent diameter, mm 3.01+0.44 2.91+£0.41 >0.05
Average number of stents per patient 1.19 1.17 >0.05

p > 0.05 = non-significant difference; n = number of patients.

fected segments. The number of implanted
stents per patient was 1.19 and 1.17, respec-
tively (p > 0.05). In the presence of AMI, sten-
ting was perfomed in 72 (18.51%) and
73 (19.89%) patients in each study group re-
spectively. In two cases (0.44%), “Sinus” stents
were successfully implanted into the au-
tovenous aortocoronary bypass graft. In the
Multi-Link group, no graft interventions were
performed.

Although the mean stent length did not sig-
nificantly differ between the studied groups,
it should be noted that “Sinus” stents measu-
ring 38 mm and 33 mm in length (29 and
22 stents, respectively) were used more fre-
quently than in the other group.

Table 2 demonstrates that severity of coro-
nary artery lesions and risk factors of the stent-
ing adverse outcomes were similar and did not
significantly differ between the study groups.
Therefore, high level of similarity of the study
groups was demonstrated. Concerning the cat-
egory of the most severely ill patients with acute
ST-elevation myocardial infarction (AMI), there
were no significant intergroup differences in the
severity of coronary involvement and risk fac-
tors among these patients.

Results of the study
Optimal angiographic outcome of stent im-
plantation (Table 3), defined as successful stent

expansion (residual stenosis less than 30%)
and TIMI coronary blood flow > 2, was achieved
in the most cases in both study groups: in 456
out of 463 (98.49%) stenting procedures and in
428 out of 431 (99.3%) stenting procedures in
groups 1 and 2, respectively. Incomplete stent
expansion requiring post-dilation, was regis-
tered in 34 (7.3%) and 29 (6.7%) cases, re-
spectively (p > 0.05). Post-dilation with the use
of high-pressure balloon catheter was per-
formed in 47 (10.2%) and 39 (9%) patients,
respectively (p > 0.05).

Regarding the technical aspects of the stent-
ing procedure, it should be noted that in two
cases (0.43%) “Sinus” stent implantation was
associated with certain stent position deviation
in the delivery system balloon due to stent dis-
placement, tortuosity of the artery or severe
calcinosis; in one more case (0.21%) deforma-
tion of the stent girder occurred that prevented
stent implantation and required the stent ex-
change. There were no cases of total stent dis-
placement into the arterial lumen. In Group 2
(Multi-LinkVision), stent implantation was suc-
cessful in 100% of cases. All 431 stents were
delivered and implanted, no cases of stent
deformation or dislocation in the process of its
placement into the lesion location or during po-
sitioning were observed.

One case of acute stent thrombosis was
seen in each group (0.22% and 0.23%, respec-
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Table 3. Immediate (technique-related) outcomes of stent implantation, n (%)

Parameter “Sinus” “Multi-Link” p
Total stent number 463 431 -
Optimum stent implantation 456 (98.49%) 428 (99.3%) >0.05
Mean length of the stented segment, mm 20.03+18.8 19.23+£8.9 -
Mean stent diameter, mm 3.01+£0.44 291 +£0.41 -
Average number of stents per patient 1.19 1.17 >0.05
Incomplete stent deployment 34 (7.34%) 29 (6.73%) >0.05
Post-dilation following implantation 47 (10.15%) 39 (9.04%) >0.05
Difficulties during stent positioning 3 (0.65%) 2 (0.46%) >0.05
Stent displacement in the delivery system balloon 2 (0.46%) 0 p=
Artery dissection 3 (0.65%) 0 >0.05
Lateral branch occlusion 2 (0.46%) 3 (0.65%) >0.05
“No-reflow” syndrome 0 1(0.23%) >0.05
Acute stent thrombosis (0-24 h) 1(0.22%) 1(0.23%) >0.05
Subacute stent thrombosis (2-30 days) 3(0.65%) 2 (0.46%) >0.05
The use of lIb/llla blockers >0.05

p > 0.05 = non-significant difference; n = number of patients.

tively) (p > 0.05). In both cases, these patients
suffered from acute coronary syndrome. In
Group 1 (“Sinus” stent thrombosis) successful
clot extraction was performed and led to the
favourable outcome. In Group 2 (acute throm-
bosis of Multi-LinkVision stent) recanalization
of the thrombosed vesselwas not successful,
the “no-reflow” syndrome has developed, and
the patient died on Day 15 after EVP due to AMI
and acute progressing heart failure. In 3 more
cases (0.65%) after “Sinus” implantation and in
2 cases (0.46%) after Multi-LinkVision stent
implantation subacute stent thrombosis oc-
curred within the period from Day 3 to Day 8
after EVP, despite of dual anti-platelet therapy.
Out of other complications, it could be noted
that in 3 cases of complicated EVP with “Sinus”
stent implantation (0.65%) marginal coronary
artery dissection occurred, which required ad-
ditional stent implantation. In summary, compli-
cations requiring urgent EVP for implantation of
additional stent, appeared in 7 cases (1.79%)
and in 3 cases (0.82%) in groups 1 and 2, re-
spectively (p > 0.05). Hematomas in the vascu-
lar approach sites occurredin 1.08% and 0.69%

of cases, respectively (p > 0.05). None of the
patients required blood transfusion.

In Group 1, stenting procedure was suc-
cessful during the in-hospital treatment stage
in 98.2% of cases, both from clinical and angi-
ographic points of view (Table 4). This included
optimal stent positioning and complete stent
expansion during implantation, disappearance
of angina attacks, resolution of ST elevation on
ECG in patients with AMI. In Group 2, similar
outcomes of the procedure were seen in
99.18% of patients (p > 0.05).

In total, comparative analysis of the short-
term results demonstrated similarly high effica-
cy of EVP associated with stent implantation
both in cases of “Sinus” and Multi-LinkVision
stents use. There was no significant difference
between groups.

Long-term follow-up included 30.5 += 4.3
months for Group 1 and 29.7 = 5.1 months for
Group 2. In accordance with specially designed
study protocol, long-term follow-up patients
completed direct phone-based questionnaires.
In Group 1, 348 out of 389 patients (89.72%)
answered these questionnaires, vs. 322 of 367

Table 4. Clinical outcomes of endovascular procedures (EVP), n (%)

Parameter Group 1 Group 2 p
Total number of the procedures 389 367 -
Successfulness of procedure 382 (98.2%) 364 (99.18%) >0.05
Repeated urgent PCV 3(0.77%) 0 >0.05
Death 0 1(0.27%) >0.05
Myocardial infarction 4 (1.03%) 3(0.82%) >0.05
Urgent CABG 0 0 -
Haematoma at the puncture site 5(1.08%) 4 (1.08%) >0.05
Total number of patients with complications 12 (3.08%) 6 (1.63%) >0.05

p > 0.05 = non-significant difference; n = number of patients.
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Table 5. Data of interviewing and clinical examination of the studied patients during the long-term follow-up

Parameter Group 1 Group 2 p
Total number of patients 389 367 -
Direct phone-based interview 348 (89.46%) 322 (87.74 %) >0.05
Mean follow-up, months 30.5+4.3 29.7+5.1 >0.05
Clinical examination following the interview 341 (97.9%) 313 (97.2%) >0.05
Control group 119 (34.19%) 112 (34.78 %) >0.05
Favourable clinical outcome, 2-24 months 203 (58.3%) 240 (74.53%) <0.05
Total mortality, n 7 (2.01%) 9 (2.79%) >0.05
Cardiovascular mortality 3(0.86) 4 (1.24%) >0.05
Acute myocardial infarction 18 (5.17%) 10 (3.1%) >0.05
Angina recurrence, in-hospital treatment 52 (14.94%) 33 (10.25%) >0.05
Angina recurrence, without hospital treatment 28 (8.04%) 11 (3.42%) <0.05
Clinical restenosis (angiography-based target 10 (2.87%) 7(2.17%) >0.05
segment restenosis + PCI)
Definite stent thrombosis, 2-24 months 3(0.86%) 2(0.62%) >0.05
Secondary PCI 39 (10.8%) 20 (8.3%) =0.05
Coronary artery bypass graft 3 (0.86%) 4 (1.24%) >0.05
Heart transplantation 2 (0.57%) 0 >0.05
Angiography-based in-segment restenosis DS>50% 34 (9.77%) 25 (7.76%) >0.05
per the pateint
Angiography-proved stent restenosis DS>50% 34 (28.57%) 25 (22.34%) >0.05
(on the coronary angiography)
Total number of clinical coronary events 117 (33.62%) 68 (21.11%) >0.05
(coronary death, MI, angina recurrence with hospitalization,
secondary revascularization)

p > 0,05 — pa3nnyms HeLOCTOBEPHDI.

(87.74%) — in Group 2. Table 5 demonstrates
these data.

During a long-term follow-up period, 341
(87.7%) patients and 322 (87.7%) patients
in Groups 1 and 2, respectively, underwent con-
trol clinical examination. At the time of exami-
nation, 203/348 (58.3%) and 243/322 (75.4%)
patients in Groups 1 and 2, respectively, were in
stable clinical state, without major “coronary
events” such as cardiovascular death, non-fatal
myocardial infarction, recurrent angina leading
to the need of repeated hospital admission, re-
peated EVP and/or CABG. During the same
period of observation, there were 7 lethal out-
comes (2%) in Group 1 and 9 (2.8%) in Group
2. Cardiovascular death during this period
occurred in 3 (0.86%) and 2 (0.62%) cases,
respectively (p > 0.05). During this time inter-
val, one of Group 1 patients underwent heart
transplantation and died immediately after the
surgery.

Recurrence and progression of angina, in-
cluding unstable angina, requiring repeated
hospital admission within the follow-up period,
were recorded in 52 Group 1 patients (14.94%)
with 86 implanted “Sinus” stents and in 33
(10.2%) Group 2 patients with 55 implanted
Multi-Link Vision stents. Acute myocardial in-
farction occurred in 18 (5.17%) and 10 (3.1%)

patients in Groups 1 and 2, respectively, during
the follow-up period.

In Group 1, long-term selective coronary
angiography was performed in 119/348 pa-
tients (34.2%) during due to the clinical indica-
tions including urgent ones during the follow-up
period and/or as part of the final control clinical
examination. In Group 2, the proportion was
nearly the same: 112/322 patients (34.8%).

In Group 1, in-stent stenosis >50% was
present in 34 (28.6%) patients with 54 implan-
ted “Sinus” stents. In most cases, in-stent ste-
nosis was diffuse, in other cases segmental or
marginal stenosis was observed. Control coro-
nary angiography demonstrated optimal results
in 85 patients (71.4%) with 105 implanted
“Sinus” stents.

In Group 2, in-stent stenosis >50% was reg-
istered in 25 (22.3%) patients with 43 stents
during the control examination. In the remain-
ing cases, optimal stenting outcomes were re-
ported. In most cases, in-stent stenosis was
also diffuse.

Exploration of risk factors for in-stent steno-
sis revealed that the incidence of in-stent ste-
nosis tended to increase after “Sinus” implan-
tation with stent length >23 mm. However, no
significant inter- or intragroup differences were
revealed. This study did not show any effect of
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Figure. Changes in time of
refusal fromt the antiplatelet
therapy (clopidogrel + aspirin)
within  12-month follow-up
period in the study groups.
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the stent diameter on the incidence of in-stent
stenosis. However, implantation of “Sinus”
stents less than 2.75 mm in diameter was asso-
ciated with higher (however, not statistically
significant) incidence of in-stent stenosis com-
pared to wider stents.

Stent thrombosis during the long-term peri-
od occurred with lower incidence: 0.86% and
0.52% of cases, respectively, without statisti-
cally significant difference between groups.
Almost in all cases, stent thrombosis clinically
manifested as acute myocardial infarction.
Analysis of potential factors that could contrib-
ute to the occurrence of late thrombosis re-
vealed the following in all patients with stent
thrombosis: stent diameter <3 mm, stentlength
>15 mm, and, more importantly, by the moment
of stent thrombosis dual antiplatelet therapy
was already discontinued. Patients’ compliance
with antiplatelet therapy should be specially
discussed (Figure). For about two months after
EVP, nearly 90% of patients demonstrated high
level of treatment compliance, i.e. almost all
patients administered these drugs (p > 0.05).
Further, the percent of Group 1 patients who
continued clopidogrel and acetylsalicylic acid
treatment, gradually diminished. Statistically
significant differences were demonstrated by
Month 4 and persisted for a year. Also, it can be
stated that high incidence of discontinuation of
the recommended anti-platelet treatment dura-
tion in Group 1 could be an important cause of
both in-stent stenoses and progression of cor-
onary atherothromboses in this group of pa-
tients. The total incidence of heart revasculari-

zation procedures (such as stenting + direct
myocardium revascularization) within the stud-
ied follow-up period was 11.7% in Group 1
(10.8% — coronary angioplasty and 0.85% -
CABG) and 9.54% in Group 2 (8.3% — coronary
angioplasty and 1.24% — CABG). Meanwhile,
secondary interventions associated with stent
thrombosis or re-stenosis, were reported
in 3.73% and 2.79% of cases, respectively
(p > 0.05). Other interventions were conducted
due to the progression of stenosing atheroscle-
rosis in the primarily intact coronary vessels.

During the period after the stenting, the total
incidence of major adverse coronary events
(MACE) (coronary death, non-fatal myocardial
infarction, recurrent angina requiring hospital
admission, secondary revascularization) con-
stituted 33.6% and 21.1% in Groups 1 and 2,
respectively (p < 0.01).

Discussion

Endovascular surgeons during their every-
day practical work face the problem of choos-
ing the most optimal coronary stent for a spe-
cific patient. The main demands to the coronary
stents include ability of providing long-term
optimal functioning of the coronary artery by
maintaining its adequate diameter and low risk
of potential coronary complications, related to
its in-stent stenosis and thrombosis. For these
purposes, a number of factors should be taken
into consideration, such as stent size, flexibility,
radial stiffness, radioopacity, easy delivery,
convenience and control during implantation,
as well as predicted long-term positive clinical

CpaBHUTEIbHas OLIeHKa pPe3y/IbTaTOB CTEHTUPOBAHMWSI KOPOHAaPHbIX apTepuii OTEHeCTBEHHbIM
roJIOMEeTaI/INHEeCKMM CTEHTOM “CUHYyC” v ronomeTtaninyeckum cteHToMm “Multi-LinkVision”. ..
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outcome of the endovascular procedure. As of
today, drug-eluting stents represent the first-
choice option due to better long-term results
and lower incidence of serious complications in
comparison to the bare-metal stents (4).
However, further improvement of bare-metal
stents is also considered very important, at
least due to the fact that they represent the ba-
sis for the drug-eluting stents (5). Moreover, in
certain cases drug-eluting stents are not the
best choice or are even contraindicated (the
large vessel diameter, inability of a long-term
administration of the dual anti-platelet therapy,
allergic reaction in a patient to the stent coating
drugs etc.) (6-9). Therefore, any new stents,
including bare-metal stents, require thorough
clinical studies of the short-term and long-term
outcomes of their use. In this relation, the work
of P.Yu. Lopotovskiy et al. (2015) is of certain
interest, presenting the register of using “Sinus”
and “Calypso” stents (10). “Calypso” is a
drug-eluting analogue of “Sinus” stent. This
article was based on the data of interviews ob-
tained from 9 clinics in 7 Russian regions. The
study included data of 2301 patients. The au-
thors assessed physical characteristics of the
stents, their deliverability to the target site with-
in the vessel, flexibility, quality of the delivery
system etc. (3). This study demonstrated suffi-
ciently high immediate outcome of the implan-
tation (99.1%). Another study conducted at the
Research Institute for Complex Issues of
Cardiovascular Diseases, Siberian branch of
the Russian Academy of Medical Sciences
(11), reported the outcomes of “Sinus” stent
implantation in the patients with acute coronary
syndrome. This study showed that “Sinus” stent
implantation is a safe and effective option of
myocardium revascularization in this category
of patients. However, in spite of both adequate
deliverability of these stents and good immedi-
ate results, their implantation was associated
with rather high incidence of in-stent stenosis
(38.2%) and thrombosis (20.8%), compared to
the most of other bare-metal stents. Study con-
ducted at our site in 2013, also confirmed that
“Sinus” stent implantation was associated with
good immediate results comparable to other
bare-metal stents, although the incidence of in-
stent stenoses and thromboses during the mid-
dle-term follow-up exceeded that of the major-
ity of foreign analogues (12). This means that
our today work continues the study initiated by
the Research and Practical Centre of
Interventional Cardiology many years ago. The
original features of the study include the com-

parison of “Sinus” stent implantation to the
reference bare-metal coronary Multi-Link Vision
stent that possess excellent characteristics
proven in multicenter studies. It should be not-
ed that Multi-Link Vision is a basis for creation
of several generations of effective drug-eluting
stents. The incidence of delayed in-stent ste-
nosis after implantation of this bare-metal stent
is 15% based on the angiographic data and
8.6% based on the clinical data.

It should be especially noted that relatively
low percentage of control coronary angiogra-
phies was an essential limitation when studying
the long-term angiographic outcomes in both
groups (34.2% and 34.8%, respectively).
However, according to the experience of multi-
ple studies concerning the long-term results
of endovascular procedures, less than 70-80%
of patients are generally available for the fol-
low-up examination. Other patients refuse the
invasive diagnostic methods due to the good
self-being and the absence of complaints. The
similar situation was present in our study as well.
Almost all follow-up tests were performed either
in patients with acute coronary syndrome requir-
ing repeated intervention or in patients with re-
current angina attacks or their equivalents.

Obtained data show that the immediate out-
come of EVP with “Sinus” stent implantation
conforms with all safety requirements and is
related to the low incidence of complications.
However, implantation of “Sinus” stents was
associated with several severe complications,
such as vascular dissection at the site of im-
plantation (0.65%), delivery system balloon
displacement (0.46%) and difficulties during
introducing the stent to the target site (0.65%).
In the other group that received Multi-Link
Vision stents, no similar complications were
observed. These complications were observed
in a small percent of observations, suggesting,
however, the need for further improvement of
“Sinus” stents.

Restenosis of stented segment that was
confirmed with the use of angiography, was
slightly more often detected when using “Sinus”
stents (28.6% and 22.4%, respectively), how-
ever, without a statistically significant differ-
ence. The incidence of acute and subacute
thromboses was low and similar between
groups and the majority of earlier studies.
Clinical outcomes of using both stents are also
considered favourable, although the incidence
of recurrent myocardial infarction, secondary
revascularization and non-fatal coronary events
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was higher among patients with implanted
“Sinus” stents as compared to the other group.

In summary, it should be noted that the de-

velopment of Russian stents “Sinus” is a prom-
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CpeaHeotpaneHHble pe3ynbrarhbl
MHOYXECTBEHHOro CTEHTUpOBaHUA y 6onbHbix UBC
NO>XK/IOro U CTapyecKoro Bo3pacra

K.B. NonsmucapsH*, A.I. Nocennann, [.C. Kyptacos, VN.A.KoBasb4yk,
A.A. Acagos, K.B. HukutuH, A.B. A3apos, C.I1. Cemutko

Kagpenpa nHTepBeHUNOHHOV KapanoaHrnoaorim v HIL nHTepBeHUNOHHOV KapanoaHrnosormm
®raoy BO lNepsbii MITMY nmenn .M. CeueHoBa MuH3aapaBa Poccum (CedeHOBCKUi YHUBEPCUTET),
MockBa, Poccus

Llenb gaHHoOV paboThl: U3y4eHue Pe3ysbTaTOB MHOXECTBEHHOIrO CTEeHTUPOBAHWS KOPOHAPHbLIX apTepuii
y 60JIbHbIX CTaplue 75 NeT B cpeaHeoTAa eHHbIE CPOKM U BbiSIBIEHE (akTOPOB pUcKa pPa3BUTUS PECTEHO3a
B CTEHTe. PeTpocnekTnBHO MpoaHaIn3npoBaHhbl Pe3y bTaThl dHA0BACKY/ISPHOro nev4eHus y 140 naumeHToB.
B nogasnisioLem 6O0/bLUIMHCTBE CJlyHaeB pu KOHTPOJILHOM 06C/1eA0BaHn BbISIBIEH XOPOLLUMK pe3ysibTat
SHAO0BACKYIAPHbIX fpoLeayp. PakTopamy pucka pasBUTUS PECTEHO3a SIBASIOTCS BblPAXEHHbIV KasbLMHO3
KOPOHAaPHbIX apTepUii, CTeHTkI AIMHOV 6oee 20 MM 1 AnaMeTpPoM MeHbLlue 3 MM. CTeHTUPOBaHNE KOPOHap-
HbIX apTEePU y NaLIMEHTOB MOXMNI0ro 1 CTapYyeckoro Bo3pacta ¢ MHOrOCOCYANCTLIM MOPaXeHUeM BeHEe4YHOro
pycna agpdekTmBHO v 6e30rnacHo. Bo3pacT He AOIKEH CIYXUTb MPOTUBOMNOKA3aHNEM MPY PELLIEHUM BOMNpoca
0O BbIMOJIHEHUM MPOLIeAYPbI MHOXECTBEHHOIr0 CTeHTUPOBAHMS Y JINLL MOXUIIOr0 U CTapYeCKoro Bo3pacTta rnpu
MMEIOLLINXCS] YETKMX MOoKa3aHMsIX.

KnoueBbie cnoBa: KOPOHaPHbIE CTEHTbI, MHOXECTBEHHOE CTEHTUPOBAHNE, MOXUJION U CTap4ECKUVi BO3PAcCT,
XpoHun4yeckas NI6C

Mid-term outcomes of multiple stenting
in elderly CHD patients

K.V. Giul’misarian*, D.G. loseliani, D.S. Kurtasov, I.A. Koval’chuk,
D.A. Asadov, K.V. Nikitin, A.V. Azarov, S.P. Semitko

Department of Interventional Cardioangiology and Research and Practical Centre of Interventional
Cardioangiology, Federal State Autonomous Educational Institution for Higher Education,

I.M. Sechenov First Moscow State Medical University of the Ministry of Health of the Russian
Federation, Moscow, Russia

Objective of this study was to investigate the mid-term results of multiple coronary artery stenting in patients
>75 years old and to reveal risk factors for in-stent restenosis. The results of the endovascular treatment in
140 patients were respectively analysed. In most cases, follow-up examination revealed favourable outcomes
of the endovascular procedures. Risk factors for restenosis include severe coronary arteries calcinosis, stent
length >20 mm and stent diameter <3 mm. In the elderly patients with multivessel coronary lesions, coronary
stenting is both effective and safe. Patient’s age should not be a contraindication in the process of decision
making concerning multiple stent implantation in elderly patients if this procedure is strongly indicated.

Keywords: coronary stents, multiple stenting, elderly, chronic CHD

Uenb: v3yuntb pesynstatbl MHOXECTBEH- cneposaHme Bowno 140 naumeHTOB cTapLie

HOr0 CTEHTUPOBAHUA KOPOHApPHbLIX apTepui
y 6onbHbIX MBC cTaplue 75 neT B cpeaHeoTaa-
JIeHHbIE CPOKMN.

KnuHunyeckaa xapakrepuctuka 60J1bHbIX,
MeToAbl UccnenoBaHUa U nevyeHusa. B nc-

75 net (77,76 = 2,17 ropa), KOTOpbIM ObINO
BbINMOJSIHEHO CTEHTUPOBaHWE ABYX U 6Gonee
KOPOHapPHbIX apTEPUN U NPUMEPHO Yepes3 rog,
(11,9 = 4,4 mec) OHU MPOLAN KOHTPOJSIbHOE
obcnepoBaHMe, BKKOYAs CENMEKTUBHYIO KOPO-

CpeaHeoTtaasnieHHble Pe3ysibTaTbl MHOXECTBEHHOIro CTeHTUPOoBaHs y 601bHbix UBC

MOXMJIOrO M CTapYECKOro Bo3pacra
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Haporpadpwmio (KAI). N3yyanu knnHmn4eckoe co-
CTOSIHME OO0JbHbIX, JNeTajlbHOCTb, YacToTy
ocTporo nHdapkTa muokapaa (OMM), a Takxke
daKTopbl, BAUSIOLLVE HA UCXOM, CTEHTUPOBAHUS
MpM NCMNONb30BaHNM Pa3HbIX TUMOB CTEHTOB B
cpeaHeoTaaNeHHbIe CPOKMU.

Pesynbratbl. 140 60/1bHLIM Obl1 UMNNAHTU-
poBaH 421 cTeHT: n3 Hux 160 (38%) Gbinu rono-
MeTannmyecknmm cteHtamm (FMC), 242 (57,5%)
CTEHTA C NekapCTBeHHbIM nokpbiTuem (CJIM) n
19 (4,5%) — 6uoperpagupyemsbie cteHTsl (BAC).
3a KOHTPOJIbHbIN Mepunond YyAOBAETBOPUTENb-
HOe KJIMHMYeCcKoe TeyeHue 3aboneBaHus 6e3
Kakux-1mbo Cepbe3HbIX CepaeyHbIX OCIOXHe-
HUIM Habnwpgann y 83,7% naumMeHToB, OCTaB-
wmeca 17,3% naymeHTOB 3a 3TO BPeEMS MNpOoLU-
N CTaUMOHAapHOE nedeHune, U3 HUX 7,9% naym-
eHToB nepeHecnnm ONMM ny 2,9% — nponsoLuno
OCTpOE HapylleHne MO3roBoro Kposoobpatle-
Husa (OHMK). Mpwn koHTponbHoW KA B 78,9%
crydyaeB HabnAganm xopolwlee COCTOSAHME UM-
NJaHTUPOBaAHHbLIX CTeHToB, B 19,9% cny4yaes
Habnopgann in-stent cteHo3 1 B 1,2% cnyyaes
Oblla BbISIB/iIeHa OKKJIO3UA CTeHTOB. HeoO-
XOOAWMOCTb MOBTOPHOIr0 NPOBEeAEHMS 3HOO0Ba-
CKynsapHbIX npoueayp (3BI1) B uenesom cer-
MeHTe, roe 6bin yctaHoBneHbl TMC, cocTaBu-
na32,5%, scnyvaaxumnnantaumm CJ1M-13,6%
1 npu ucnonb3doBaHun BAC — 21%. dakTopamu
pucka HeyaoBAEeTBOPUTENbHbIX PE3YbTaToB
CTEHTMPOBAHMUSA OblNIN BbIPAXXEHHbIN KanbLMHO3
KOPOHApPHbIX apTepuii, OjiMHa CTeHTOB Oonee
20 MM, OnamMeTp CTEHTOB MeEHblle 3 MM.
OTHOocuTenbHbI puck (OP) in-stent cteHo3a y
60/IbHbIX C BbIPaXEHHbLIM KasibLIMUHO30M KOpPO-
HapHbIX apTepuin npu nMmnnantaumm FMC co-
ctaBun 3,768 (moBepuTtenbHbl nHTEpBan (4N)
2,226-6,376, p < 0,05), npn mmnnaHTauun
cin-1,88 (4 1,008-3,538, p < 0,05) un, Ha-
KoHeu, npu mmnnantaumn BAC — 1,057 (OU
0,52-32,751, p > 0,05). YacTtoTa in-stent cte-
HO3a, KakK yXe OblI0 OTMEYEHO paHee, Obina
JOCTOBEPHO BbilLie MNPU UMMAAQHTALUN CTEHTOB
AnamMeTpomMm MeHee 3 MM He3aBUCUMO OT WC-
nonb3oBaHHOro Tuna crteHtoB (TMC - OP
2,006, O 1,262-3,188; CJiln — OP 2,0, M
1,015-3,942). Takxe 6onee BbiCOKas BEpPOSAT-
HOCTb in-stent cTeHo3a Oblna B Tex ciy4dasix,
Korga MMNNaHTUPOBanIM CTEHTLI ANIMHOW 6onee
20 MM He3aBUCUMO OT UCMNONIb3OBAHHOIO TMNa
cteHtoB (TMC - OP 2,35, AN 1,018-5,425;
CJin - opP 1,55, i 0,397-6,046).

3aksoyeHue. CTeHTMPOBaHME KOPOHap-
HbIX apTepuin y NauMeHTOB NOXWUAOro 1 ctapye-
CKOro Bo3pacTta C MHOrococygucTbiM rnopaxe-
HMEM BEHEYHOI O pycra B nogasndtouem 60b-

LUMHCTBE cny4yaeB addekTUBHO 1 6e3onacHo,
HE MPUBOOMUT K CYLLECTBEHHOMY YBEJINYEHUIO
MHTPaonepaumMOHHbIX N FOCAUTasIbHbIX OCA0X-
HEHWI N He OTIMYaeTCH CYLLLEeCTBEHHO OT aHa-
JIOFNYHbIX AaHHbIX B APYIrMX BO3PACTHbIX rpymn-
nax. B cpegHeoTnaneHHble CPOKK MOCse CTEH-
TUPOBaHUS pe3yNbTaThbl TaKXKe JOCTOBEPHO HE
OT/INYAKOTCS OT TAKOBbIX B APYrMX BO3PACTHbIX
rpynnax. Kak n B wupokon nonynsauumn 6onb-
HbIX, COCTOSILLLEN N3 PA3HbIX BO3PACTHbIX Py,
dakTopamu pmcka HeyagoBAETBOPUTESbHbLIX pe-
3yNbTaTOB CTEHTUPOBAHUS ABASIOTCSA Bblpa-
XEHHbIN KaJibLLMHO3 KOPOHApPHbLIX apTepun,
OJIMHa NCnonb30BaHHOro cteHTa 6onee 20 Mm
n gmameTp cteHTa meHee 3 mm. Cneposa-
TeNIbHO, MOXHO CYMUTATb, 4TO NOXWUSI0N U CTap-
YeCKMIN BO3PaCT HE O0JKEH CAYXUTb NPOTU-
BOMOKa3aHWEeM WIN Cepbe3HbIM MPensaTCTBU-
eM Npu pelleHun Bonpoca O BbIMOJIHEHUN
npouenypbl MHOXECTBEHHOIO CTEHTUPOBAHUS
Yy N1, NOXUIOro 1 CTapyeckoro Bo3pacTta npu
VMEIOLLMXCHA YETKUX MOKa3aHUSX K Ha3BaHHOMN
npouenype.

BeepeHue

Bnaropaps coBepLIEHCTBOBAHUIO MeauLn-
Hbl N 3OpPaBOOXPaHEHUs1, TaK Xe KakK ynydlle-
HUIO XU3HEHHbIX YCNOBUIA HAceneHusa, B Mrupe
3a NocnegHne HECKOIbKO AECATUAETMN 3HAYN-
TeNbHO yBENMYMNACh CPEeOHNAS NPOAOIKNTENb-
HOCTb XU3HU. o gaHHbiMm BO3, k 2014 . oHa
cocTtaBuna 71,4 ropa (pwuc. 1) (1).

Poccuiickaa depepaums He sBNSETCS UC-
KJIIOYEHMEM B 3TOM HarnpaB/iEHMN, O YEM CBU-
OeTenbCTBYIOT oduumanbHble gaHHble MUHUC-
TepcTBa 3apaBooxpaHeHust PP. Mo paHHbIM
3TOro BEOOMCTBA, CpeHss MpPOoOOJIKUTENb-
HOCTb XM3HKU B P® Bbipocna 3a nocnegHue
15 net Ha 5,56 ropga u coctaBuna 70,9 ropa
(puc. 2) (2).

EcTecTBeHHO, C yBelIU4YeHUEM CpenHen
NPOOOIKNTENBHOCTU XU3HW HACENEHUsa Hey-
KJIOHHO OyOeT yBENNYMBATLCS N YUCIIEHHOCTb
nauueHToB c¢ pasnuyHbiMmn popmamu NBC, a
COOTBETCTBEHHO OyAeT HEYKJIOHHO pacTu KO-
JINYECTBO KapANOXMPYPrNYECKUX N PEHTIEHOH-
0OBaACKyNsApHbIX Npouenyp B Jle4eHUn 3Toro
3aboneBaHus. CnegoBaTesfibHO, C KaXOblM ro-
0OM BpayaM B CBOEW NpaKkTUKe valle npuaeTcs
MMeTb Oefo C nauyumeHTamu MpPeksioHHOro u
cTapyeckoro Bo3pacTa, kak ¢ MaHUdEeCTUPYIO-
WwMMKn, Tak U nporpeccupyrowmmMmn dopmamm
MBC. Mpu 3TOM HEOBXOANMO Y4YUTbIBATb, YTO B
O0NbLUMHCTBE CBOEM 3TW MNaUMEHTbl UMEIT
MHOXECTBO COMyTCTBYOWMX 3aboneBaHui,
4YTO CO30AET BbICOKUIA PUCK 0151 NPOBEAEHMNS Y
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Puc. 2. JuHamuka cpeaHein NpoaoiXnTensHOCT Xn3Hm B PO 3a 1990-2015 rr.

HUX KapONOXMPYPrudyecknx ornepaumin, n, Kak
anbTepHaTMBa, MOXHO paccMaTpuBaThb PEHTIEH-
9HOO0BACKYNSIPHbIE METOoAbl Jle4eHud, MeHee
TpaBMaTu4yHble 1 6onee wagawme. OgHako
npu 9TMUX NpoLleaypax Takke MoryT BO3HUKaATb
CEPbESHbIE OCNOXHEHUNS MPU HANMYMN Yy Nauu-
EHTOB Takmx oTardamowmx ¢GakTtopoB, Kak KO-
MOpPOVOHOCTbL (OAHOBPEMEHHOE HaNn4ne y na-
uMeHTa OByX n/unmn 6onee HO30/10rMi) U KOM-
MJAEeHTHOCTb (CTEMEeHb COOTBETCTBUA MeEXAy
MOBEAEHMEM MNaUMEHTA U PEKOMEHOAAUNSAMMU,
nMoJlydeHHbIMM OT Bpaya) (3-9).

Takmm 06pasomM, HECMOTPS Ha TO YTO PEHT-
reHaHaoBackynsipHole meTtoabl nedeHus UBC
Yy NOXMIbIX U CTAPYECKMX BONbHbIX, 6€3YCN0oB-

HO, UMEIOT NPENMYLLECTBO Nepes, Kapamoxu-
pypruyeckom pesackyndpusauyien mumokapna
B OTHOLWEHNN 6e30MacHOCTN N MeHbLUEN TPaB-
MaTMYHOCTWN, MHOXECTBO BOMPOCOB, Kacato-
wmxcsa apPpeKTUBHOCTU 3TUX Npouenyp B OT-
DaneHHble CPoKkKn, HpakTopoB pucka 1 Hambo-
Jlee xapakTepHbIX OCJIOXHEHUI Npouenyp ong
3TO KaTteropum 60MbHbIX, N3yYeHbl HeOOCTa-
TOYHO MOJIHO N HYXXOATCH B AaibHENLLEM UC-
cnepgosaHum (7, 10-19).

Uenb: 13y4ntb pesynbtaTbl MHOXECTBEH-
HOMO CTEHTUPOBAHUS KOPOHAPHbLIX apTepui
y 60onbHbIXx MBC cTaplie 75 net B 6nuxanwumve
1N CpegHeoTaaNEHHbIE CPOKU N PaKTOPbl PUC-
Ka, CBA3aHHbIE C 9TMMK NMpoueaypamm.

CpeaHeoTtaasnieHHble Pe3ysibTaTbl MHOXECTBEHHOIro CTeHTUPOoBaHs y 601bHbix UBC
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KnunHuyeckas xapakrepucTuvka
0O0NbHbIX, MeTOAbl 0OCNnenoBaHusd
n fieyeHusd

PeTpocnekTnBHO ObiNn U3y4eHbl CpeaHeoT-
nanexHble pesynstatsl (11,9 £ 2,4 mec) MHO-
>XXECTBEHHOIO CTEHTMPOBAHMA KOPOHAPHbIX ap-
Tepuii y nauMeHTOB NPEKIOHHOIO N CTapyecko-
rosospacTta(>75neT). Kputepumnsamm BKIOHeHNS
B MCCNenoBaHneE SIBAS/INCbL: BO3PacCT cTaplue
75 net; OBI1 cTeHTMpOBaHUA Ha OBYX 1 Oonee
KOPOHApPHbIX apTEPUNAX; HANMNYNE KOHTPOJSTbHOWM
KAl yepe3 1 roa. CornacHo nNpoTokosy, 6bin
MUCKJIIOYEHBI NauueHTbl ¢ gmarHo3om OVM c
nogbemMomM cermeHta ST, paHee nepeHeceH-
HbIM CTEHTUPOBaHMEM KOPOHAPHbIX apTepui,
onepaumein AKLL, co cTpykTypHbIMU 3aboneBa-
HUSMM cepaua, TPEOYIOLLMMU KapanoXMpyprin-
4yecKom Koppekummn. B cooTBETCTBMU C HA3BaH-
HbIMW Bbille KpUTEPUSMU Oblnn OTOOpPaHbI
140 nayneHToB, KOTOPbIM ObIO BbIMOSIHEHO
CTEHTMPOBAHME HECKOJIbKUX KOPOHaPHbIX ap-
Tepui (puc. 3).

B nccnepoBaHnu He3HauUMTENbLHO Npeobna-
Oany naumeHTbl XeHckoro nona (52,2%), cpean-
HUW BO3pacT coctaBun 77,76 = 2,17 ropga.
ConyTcTByloWasa aptepuanbHas rmnepToHUs
Obina y 88,5%, caxapHbli anabet — y 10,7%.
CnenyeT ocob0 OTMETUTb, 4TO BoJliee 4em y no-

noBuHbl (57,1%) nauyeHToB B aHaMmHe3e Obin
nepeHeceHHbli OMM (Tabn. 1).

Mo paHHbiM KAl y nopgasnstowero 60sb-
LUMHCTBA NauueHTOB Oblf1o NopaxeHne 3 Kopo-
HapHbIX cocyaoB (85,7%). MNpumepHOo y Nono-
BUHbI MauUVEHTOB Habnogann BblpaXeHHbIN
KanbUMHO3 KOPOHapHbIXx aptepuin (41,9%);
B 79% crny4yaeB NPOTAXKEHHOCTb CTEHO3MPYIO-
LLEro nopaxeHusi KOpoHapHbIX apTepuin Obina
>20 MM — 79%; B 62,5% cnyyaeB cocybl MMe-
nn B/C tmn nopaxeHnsa cocynoB. TaXecTb Mo-
paxkeHnsi KOPOHapPHbIX apTepun no knaccudn-
kaumn Syntax Score cocTtaBuna B cpefHem
15,4 + 3,6 6anna (tabn. 2).

140 naumeHTam Obl1 MMMNNaHTUPOBaH 421
cteHT (TMC - 38%, CNN - 57,5%, AC -
4,5%). mnnaHTauuto cteHTa B 56,4% cnyyaes
BbIMONHANW MpPAMbIM criocobom, a B 43,6%
c/lyyasax CTEeHTMPOBAHMIO MnpelwecTsoBana
6annoHHas npegunaraums. AunameTp MMnNiaH-
TUPOBAHHbLIX CTEHTOB COCTaBW/1 B CpPEeAHEM
2,95 + 0,31 mm (konebancs oT 2,25 00 4 Mm),
a [h/inHa CTEeHTOB coOcCTaBuna B CpPeOHeEM
22,35 = 7,6 mm (konebanacb ot 8 0o 33 MM)
(tabn. 3). NpoaoXUTENBHOCTb PEHTIEHOCKO-
MMM Ha ogHoro OONbHOrO cocTaBuia B cpef-
Hem 20,1 = 7,6 M1H, a KOHTPACTHOIO BELLLECTBA
ObINI0 N3PACX00BaHO B CpeAHEM Ha BOJIbHOro
240,5+ 77,8 mn.

MauneHTol cTapie 75 net ¢ KAl

3000
\ 4 \
lfemognHaMmMyeckn 3Ha4Mble He3HaunMble/norpaHnyHble
CTEHO3bI CTEHO3bI
2354 | 646
\ \
MHorococyamcToe nopaxeHue OpHococyancToe nopaxeHne
_1765 589
AOpPTOKOPOHapHOEe OHOoBacKyNsipHOe MeankameHTo3Haa
LUYHTUPOBaHNE JieyeHne Tepanus
141 1206 418
Y \
OLHOMOMEHTHas MoaTtanHaga
peBacKynspusaums peBacKynspusaums
387 819
\ \
OTtcyTcTBME

140

[pynna koHTpons

247

KOHTpOJsIbHON KA

Puc. 3. MNpuHumMn otbopa naumeHToB.
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Tabnuua 1. VicxogHble aHAaMHECTUYECKME WU KIUHWUKO-
WNHCTPYMEHTaJIbHbIE AAHHbIE N3YYEHHbIX MALMEHTOB

MokasaTtenn 3HauyeHue
Mon (>xeHckuin) 73 (52,2%)
Bospacr, rogpl 77,76 £2,17
MHpekc macchl Tena 28,17 £ 3,25
lnepToHnyeckas 60ne3Hb 124 (88,5%)
CaxapHblin omabet 2 Tvna 12 (8,6%)
CaxapHblin gnabet 1 Tnna 3(2,1%)
WNHCYNMH3aBUCUMBIiA
TabakokypeHue 28 (20,1%)
OtaroweHHast HacneacTeeHHocTb CC3 47 (33,6%)
OHMK B aHamHe3se 9 (6,4%)
OWM B aHamHe3e 80 (57,1%)
OO6LLKIA XONecTepuH, MMONb/N 477 +0,78
KpeaTtuHuH, MKMOnb/n 96,1+15,9
MouyeBuHa, MMOSb/N 6,66 + 1,47
OB JIX, % 58,8 £5,32
KCO JIK, mn 46,6 £ 14,3
KOO JIK, mn 115,6 £ 18,8

Tabnuua 2. JaHHble cenektuBHon KA y 140 nM3y4eHHbIX

naumMeHToB

MokasaTtenn 3HauyeHue
MopaxeHve aByx KOPOHAPHbLIX apTepuin 20 (14,3%)
MopaxeHue Tpex 1 6onee 120 (85,7%)
KOPOHapHbIX apTepuil
MopaxeHwne cteona JIKA 8 (1,6%)
MopaxeHne NMMVXXB 61(43,8%)
MopaxeHne OB/BTK 39 (27,9%)
MopaxeHwne MKA 38 (26,8%)
YCTbeBbIE MOPAXEHNS 26 (18,2%)
CTeHosupytoLlee nopaxeHune 126 (89,7%)
KOPOHapHbIX apTepuil
OKKI031K KOPOHAPHBIX apTEPUN 14 (10,3%)
MpOTSXEHHOCTL NopaxeHus >20 Mm 111 (79%)
BbIpaXeHHbIN KanbuyHO3 59 (41,9%)
Syntax Score, 6annbi 15,4+ 3,6

Ta6nuua 3. HekoTopble nokasaTenu npouenypbl CTEHTH-
POBaHUs KOPOHAPHbIX APTEPUIA Y N3YYEHHbIX MALIMEHTOB

Moka3atenu 3HaueHue
Bcero nmnnaHTMpoBaHO CTEHTOB 421
KonnyectBo cTeHTOB Ha 1 nauueHTa 3,03
(B CpeoHem)
r™MC 160 (38 %)
Chnc 242 (57,5 %)
BAC 19 (4,5%)
MexaHunyeckast pekaHanmaawums 33 (8,3%)
Mpeaunataums 174 (43,6 %)
[vameTp cTeHTa, MM (B CpeHeM) 2,95 +0,31
[nvHa cTeHTa, MM (B CpeaiHeM) 22,35+7,6
Bpemsi peHTreHocKkonmmn, MyH 20,176
(B cpenHem)
KonnyectBo koHTpacTa, M 240,5+77,8
(B cpeaHem)

[lns OCHOBHbIX aHAMHECTUYECKUX 1 nabopa-
TOPHO-MHCTPYMEHTasbHbIX Noka3atenein 6bin
paccymMTaHbl abCoNOTHOE KONMYECTBO COObI-
TUN/DaKTOPOB, a TakKXKe UX MPOLEHTHas O0N4.
[na yncnoBbix nokasaTtenei Oblv paccymTaHbl
cpefHVe 3HaYeHUs CO CTaHOapTHbIMU OTKJIO-
HeHusMn. Ha rocnutanbHOM 3Tane 3abone-
BaHUS OLEHUBAIN YaCTOTY OC/IOXHEHWIA, CBSI-
3aHHbIX ¢ IBI1, 1 0COBEHHOCTN KIIMHUYECKOIO
TeYeHUs B 3aBUCMMOCTM OT MNOJIHOTbI PEBACKY-
napusaumm mMmumokappga. [pu KOHTPOSIbHOM
obcnenoBaHMM OUEHNBANN KIIMHUYECKOE TeYe-
HMe 3abosieBaHUS, HacTOTY 3HAYMMbIX cepaey-
HO-COCYOUCTbIX COObITUIA (MOBTOPHAasi rocnu-
Tanmsauusa, MHGaAPKT MMoKapaa, MHCYJbT, KPo-
BOTe4YeHue, netanbHOCTb). [lpn nposBegeHunmn
KOHTpOosibHOM KAl oueHmMBany COCTosIHME KOPO-
HapPHbIX apTEPUN U CTEHTOB, CpaBHWMBaAs C WUC-
XOOHbIMW OaHHbIMW. [lpoBeneH Koppensum-
OHHbIA aHaNn3 MeXay TakMMK nokasaTesisiMu,
KaKk OamHa v guamMeTp UMMAaHTUPOBAHHbIX
CTEHTOB U BbIPaXXEHHOCTb KabLMHO3a BEHEY-
HOro pycna. B OTHOWEHUN n3y4eHHbIX NOKa3a-
Tenewn no cneuvanbHoOW metToamke Obin pac-
CUYMTaHbl Takme CTaTUCTUYECKUE OaHHbIe, Kak
oTHOCUTENLHLIN puck (OP) 1 goBepUTENbHbIV
nHtepsan (AN).

Pe3ynbTaTthbl

Y 127 (91%) n3 140 naumeHTOB Npouegaypa
MHOXECTBEHHOI0 CTEHTUPOBAHUA, a Takxe
OGAvKanWnin rocnuTanbHbI NEPUOA NpoTeka-
nn 6e3 Kakmx-nmbo Cepbe3HbIX OCNOXHEHWUN,
y ocTaBwmxcsa 13 (9%) nauneHToB Habnoanu
Te UKW UHbIe OcNoXHeHus (Tabn. 4). Y 3 naum-
€HTOB npwu npoeeneHnn OBl passunca ode-
HOMeH “no-reflow”, Mo Bcen BEpPOATHOCTWU,
3a cyeT OMcTasllbHOW MaTepuanbHON aMbonu-
3aumm dparmeHTamu Tpomba. CnenyeT oTme-
TUTb, YTO TAKOro poga OCIOXHEeHMSa Habnaa-
1 Tonbko y 6onbHbIX ¢ OMM 6e3 nogbema
cermeHTa ST. Y 7 (5%) naumMeHTOB Ha pa3HbIX
aTarnax CTauMOHapHOro Jsie4eHus rnocrne npo-
Lenypbl CTEHTUPOBAHKS BOblSI OTMEYEHDI Mpe-
XO4sIWLME HAPYLLUEHMSA pUTMa 1 NPOBOAVMMOCTM
cepgua: 1 (0,71%) — pubpunnauus xenyaoou-
KoB npu kateTepudaunm NKA (CMHyCOBbIN pUTM
BOCCTaAHOBJIEH 3/1IEKTPOUMMYNIbLCHOW Tepanu-
en), 2 (1,42%) — npexogduwiasa nonHas aTpmo-
BEHTPUKyNapHaa 6nokaga (MeakaMeHTO3HOoe
KynupoBaHue), 4 (2,8%) — napokcusam u-
Spunnauun npeacepani (MegukamMeHTO3Hoe
kynnpoBaHme). Ewe B 1 (0,71%) cnyyae Ha
rocnuTasibHOM 3Tane BO3HUKIIO OCTPOE Hapy-
LLeHMe MO3roeBoro kpoeoobpatueHua (OHMK),
6onbHOM BbIT NepeBeaeH B HEBPONOrMYECKOe
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Ta6nuua 4. OCNoXHEHVs, BOSHUKLLVE B MEPVOL, NPOoLeaypbl 1 B BavKaiiem nocTnpoLeaypHOM nepuoae

OcnoxHeHue KonuuyectBO
MocTnyHKUMOHHAA remMaroma (KoHCepBaTBHas Tepanvs) 3(2,14%)
lMocTnyHKUMOHHAs remaToMa (remoTpaHcdysus) 1(0,71%)
DubpUNNALMS Xenyano4koB 1(0,71%)
ATprOBEHTPUKYNSpHas 6nokaaa (npexoasiias) 2 (1.42%)
Mapokcuam bubpunnaumm npeacepomii 4(2,85%)
OHMK 1(0,71%)
Kenyoo4Ho-K1LeYHoe KpoBoTeYeHne 1(0,71%)

oTOoeNneHne ropoackolr OoNbHWUUbI, TAe emy
OblNI0 NPOBEAEHO HEOOXOANMOE NIEYEHME N OH
6bin BbiNucaH. Ewe y 1 (0,71%) 60nbHOro Bo3-
HUKJIO XEeNyOo4YHO-KMLIEeYHOe KpPOoBOTeYeHue,
eMy npoBOAuNachb KOHcepBaTUBHAA Tepanus.
femaTtoMbl nocne nNyHkuumM GeapeHHon apTe-
pumn Bbinn guarHocTupoBaHbl y 4 (2,85%) 60nb-
HbIX, B 1 (0,71%) cnyyae notpeboBanacb reMmo-
TpaHcdy3ns. B ocTanbHbIX cinyyasix npoBOAM-
nacb KOHCepBaTuMBHas Tepanus MNyTeM
MaHyasibHOW Komnpeccuu obnactm cocyau-
CTOro gocTyna nop yAbTpa3BykOBbIM KOHTPO-
JIeM C nocnenyowmm HanoXxeHnemM OaBsiLen
noBs3kn. B n3yyeHHOW rpynne naymeHToB He
Obl/I0O OTMEYEHO HM OAHOro Ccriydas OCTporo/
noaoCTporo TpoMm603a CTEHTA MU BO3HUKHO-
BEHUA nepuonepaymoHHoro OMNM.

Mocne npouenypbl y 94 (67%) nauneHToB
MOJSIHOCTbLIO OTCYTCTBOBaNM MPMUCTYMbl CTEHO-
Kapaumu, y OoCTalbHbIX NaUMeHTOB Habnwoga-
JIOCb yiy4LLEHMeE.

Bce nauymeHTbl Yepe3 2-3 gHs nocne npo-
Lenypbl CTEHTUPOBAHMSA OblNM BbINMCAHbLI B
YOOBNETBOPUTENIBHOM COCTOSIHUM NoA, Habo-
[EHVe BpaYver NONNKINHUKK NO MECTY NpuKpe-
MiaeHus.

B cpenoHem uepe3 11,9 + 4,4 mec nocne
npoueaypbl cTeHTMpoBanuda sBce 140 nauueH-
TOB MPOLUIM KOHTPOJIbHOE CTaunmoHapHoe 006-
cnepoBaHue. Crnegyetr OTMeTUTb, 4TO 24
(17,3%) nauueHTa 3a 3TOT nNepuopn Haxoau-
JINCb MOBTOPHO Ha CTALMOHAPHOM NIEYEHUM MO
pasHbiM npuunHam: 11 (7,9%) naumeHToB No
nosoay OVIM: y 6 U3 HUX ObIIN YCTAHOBJIEHbI
MC, ewey4 ClllMuy 1 -BAC, ewe 4 (2,9%)
no noeoay OHMK u, HakoHeu, 9 (6,4%) nauu-
€HTOB MO NOBOAY KPOBOTEYEHUIM pa3HOW noka-
nmsauyn. MNpu KOHTPONbLHOM 06cnenoBaHUU
yNy4lLIEHME KIIMHUYECKOro TeyeHns 3abonesa-
HUS, 3ak/loyaloLLerocs B OTCYTCTBUM Y nauu-
€HTOB MNPUCTYNOB CTEHOKapaMu, Habn4anochb
y 79 (56,4%) naumeHToOB, euwe y 47 (33,6%)
OTMEYasioCb YNyYLUIEHUE COCTOSAAHMSA, OOHAKO
COXPaHAIMCb Nepnogmn4eckme nNpuUCTynbl CTe-
Hokapoun, n ewe y 14 (10%) otmevanocb
yxyguwieHme coctosHua: 11 (7,9%) nepeHecnu

3a atoT nepuog ONM, 3 (2,1%) naupeHTa oT-
Meyanu NporpeccrnpoBaHmne CTEHOKaApPOUN.

Mpw koHTpOonbHOM KA n3 421 nmnnaHTnpo-
BaHHOro crteHta B 332 (78,9%) Habnwoganu
YOOBNETBOPUTENbHLIA pelynbTtaT, 6e3 cylle-
CTBEHHbIX UI3BMEHEHWI CTEHTOB; 3HAYUTESIbHbIN
in-stent cteHo3, NnoTpeboBaBLUMA NPOBEAEHUS
NOBTOPHbIX IBI1, oTMmeueH B 84 (19,9%) cTeH-
Tax n ewe B 5 (1,2%) cTeHTax BblgBfeHa OK-
Kno3us. MiccnegoBaHme nokasano, 4To in-stent
CTEHO3 1 OKKJII03UI0 CTEHTA AOCTOBEPHO Yalle,
yem B CJ1IN n BAC, Habntoganm B TMC (TMC :
cJin:pAac -32,5: 13,63 : 21,05%) (Tabn. 5).

CratucTmyecknin aHanm3 MnoayyYeHHbIX OaH-
HbIX MO3BOIN BbIIBUTb (pakTOpPbI puUcka in-sent
CTEHO30B U OKKJIIO3UIN CTEHTa y 3TOW KaTero-
pun BONbHbLIX B CpeaHeoTAaNeHHble CPOKW.
ViIMn okaszanucb BbIPaXEHHbIN KaNbLMHO3 KO-
POHapHbLIX apTepuit, OJiMHa CTEHTOB Oonee
20 MM, anameTp CTEHTOB MeHee 3 MM (puc. 4,
Tabn. 6).

B pesynbraTte NpoBEeLEHHOro uccnenosa-
HMS MOXHO Npeanonarartb, YTO Kaxabl 13 ne-
PEYNCNEHHbIX MAapPaMeTPOB B OTAESIbHOCTU NN
B KOMOMHaUMK BNUSN Ha pe3ynbTaTbl CTEHTU-
poBaHuda. CnenyeT Takke OTMETUTb, 4TO Takas
3aBMCUMOCTb Oosiee BblpaxkeHa npu UMMJaH-
Tauum 'MC n B 3Ha4YNTENBHO MEHbLUEN cTene-
HU npu CJIM. N Tem He MeHee B TOWN NN MHOWN
cTteneHn atm akTopbl HE3aBUCUMO OT Tuna
CTEHTOB HeraTtMBHO BJIUAIOT Ha COCTOSIHME
CTEHTOB B CpegHeoTOaNeHHOM nepuoje.
Hanpumep, npm rpybom KanbLMHO3€E KOPOHap-
HbIX apTepuin oTAaNEeHHbIE PEe3ysbTaThl BbIMs-

Ta6nuua 5. Pe3ynstaTthl KOHTPObHON cenekTnuBHom KAl
XapakrtepucTtuka

MokasaTtenu

Bcero nMnnaHTMpoBaHO CTEHTOB 421
MonHasa peBackynapusaums 103 13 140 (73,6%)

Xopollee COCTOSHNE CTEHTOB 332 (78,9%)
In-stent cTeHo3 Ha Bcio rpynny, % 84 (19,9%)
Okknto3unn, % 5(1,2%)

In-stent cTeHo03:

8 FMC 52 u3 160 (32,5%)
8 CJIC 33 13 242 (13,6%)
8 BC 41319 (21,05%)
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TaGnuua 6. CDaKTOpr pucka passutug in-stent cteHosa 1 ero okKI3MKn y NaLMeHTOB NOXMIIOro 1 CTap4eckoro Bo3pacTa

OTHOCUTENbHbIN JoBeputenbHbIi
MokasaTtennb pucK UHTepBan p
BnusHve kanbumHo3a
KanbunHo3s:
npu cteHTupoBaHum FTMC 3,768 2,226-6,376 <0,05
npu cteHTupoBaHum CJIM 1,88 1,008-3,538 <0,05
npu cteHTupoBanum BAC 1,057 0,52-32,751 >0,05
BnvsHue anvHbl nopaxeHus
InvnHa >20 mm:
npu 'MC 2,35 1,018-5,425 <0,05
npwn CIMN 1,55 0,397-6,046 >0,05
npn BAC 0,8 0,111-5,773 >0,05
Bnanaxue pnameTtpa aptepum
OnameTtp <3 MMm:
npn 'MC 2,006 1,262-3,188 <0,05
npwn CJN 2,000 1,015-3,942 <0,05
npn BAC 1,375 0,242-7,799 >0,05

OAT 3HAYUTENBHO XyXe He3aBUCUMO OT TOro,
KakKoM TN CTEHTOB OblsT NCMONbL30BaH (puc. 4).
Tak, in-stent cTeHO3 Npu rpybom KanbLUMHUPO-
BaHHOM MOPa>XEHUN CTEHTUPOBAHHOIO y4acTka
B 'MC nabntopanu B 56,7% cnyyaes, Torga kak
npuM ero OTCYTCTBMM 4HacToTa pPecTeHo3a Co-
ctaBuna 14,9%. Takum 06pa3om, rpyoblil Kanb-
unHo3 ysenuumBaeT OP in-stent cTteHo3a B
'MC B 3,8 pasa (OP = 3,768; IV 2,226-6,376;
p < 0,05). Mpn umnnantaumn CJIM B rpy6o
KanbLUMHUPOBAHHOE BEHEYHOE pycsio B OTha-
NleHHOM nepuoge in-stent cteHo3 Habngany B
18,7% cny4yaes, a Npun OTCYTCTBUMN TAaKOBOIO —
nnwb B 9,94% cny4daes, OP coctasun 1,88 (AU
1,008-3,538; p < 0,05) (20, 21). B BAC Takxe

%

60 56,7%
50 |-
40 |- 37,1%

30 -

18,7%

20 -

15,1%
ol 9,9% 9,1%
0 : : '
rMC chnn BAC
] Boiraxentbit [ ] Bes kanbumroza
KalbLUMNHO3

Puc. 4. HacTora in-stent ctTeHO3a KOpOHapHbIX apTepuin
y NAUMEHTOB MOXMIOr0 U CTap4eCcKoro BO3pacTa B 3aBu-
CMMOCTMN OT BbIP2XEHHOCTU KasibLIMHO3a COCYLOB.

YEeTKO MPOC/IEXNBAETCA BAUSHME KalbLMHO3a
Ha COCTOSIHME CTEHTOB B CpefHeoTaasIeHHble
cpoku. Tak, in-stent cTeHO3 B CTeHTax 4aHHOr 0
Tna npu rpybom KanbuumHo3e Habnogann B
37,05%, a npu ero otcytcteuu B 9,09% (OP =
1,057; AN 0,52-32,751, p > 0,05).

OnvHa vMNNaHTUPOBAHHbLIX CTEHTOB (=20
MM) TaKXe BNUFeT Ha pesysibTaTbl CTEHTUPOBA-
HUs (puc. 5). Yem gsiHHee CTEHT, TeM BbllLe
BEPOATHOCTb CTEHO3MPOBAHUSA M OKKIO3UN
cTeHTa. Yactota in-stent cteHo3a B CTeHTax
>20 mm TMC, CJ1IN n BAC cooTBETCTBEHHO CO-
ctaBuna 36,71, 16,4 n 20% CoOOTBETCTBEHHO.
Mcnonb3oBaHne OJIMHHOIO CTEHTA yBENNYMBA-
no OP pecteHo3aBMCB2,35pa3a (AN 1,018-
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Puc. 5. HactoTta in-stent cteH03a B n3y4eHHbIX rpynnax
MauneHTOB C PasHbIMU TUMaMKU CTEHTOB B 3aBUCUMOCTU

CpeaHeoTtaasnieHHble Pe3ysibTaTbl MHOXECTBEHHOIro CTeHTUPOoBaHs y 601bHbix UBC
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Puc. 6. HYactoTa in-stent cteH03a B N3y4eHHbIX Fpynnax
NnauveHToB C PasHbIMU TUMAMM CTEHTOB B 3aBMCUMOCTH
OT AnameTpa CTEHTOB (<3 MM 1 >3 MM).

5,425;p <0,05),8CJIMB 1,55 pasza (AN 0,397-
6,046; p > 0,05), e BAC B 0,8 paza (AN 0,111-
5,773; p > 0,05). Takum o6pasomM, MOXHO
yTBEPXOATb, YTO MO MEPE HapacTaHUs OJINHbI
CTeHTa yBE/IMYMBAETCSH BEPOSATHOCTb Heyday-
HbIX pe3ynbTaTtoB IBI1, 0COBEHHO NPU NCMNOJb-
3oBaHum 'MC. lMpun nmnnantauyn CJIM n 64C
aTa 3aBUCUMOCTb TakXe npocnexmsanacb, HO
He JocTurna OOCTOBEPHbLIX Pa3/INYUA.

IdnameTp apTtepun, Tak Xe Kak U gjavHa
CTeHTa, TOXe B/INSET Ha 4acTOTy pasBuTuS in-
stent cTteHo3a, T.e. nccnepoBaHme nokasasno,
YTO YEM MEHbLUE OMaMeTp YCTaHOBEHHOro
CTeHTa, TEM BbIlLE BEPOSATHOCTb HEXenaTesnb-
HOro pesysfbrata CTeHTUpoBaHus. Ecnn 6onee
KOHKPETHO B UUMPOBOM BbIPXEHUN, TO WC-
cnegoBaHMe nokasasno, YTO AMamMeTp CTEHTOB
MeHee 3 MM aBNSIeTCS HE3aBUCUMbIM Npeau-
KTOPOM pasButus in-stent cteHosa (puc. 6).
Mpun vmnnaHtaumm TMC gmnameTpomMm MeHee
3 MM in-stent cteHO3 pas3euBancs B 45,1% cny-
yaeB (OP = 2,006; M 1,262-3,188; p < 0,05),
npu ncnonb3oBanHum CJIM - B 18,2% (OP = 2,0;
N 1,015-3,942; p > 0,05), a B cnyyaax BAC -
B 25% (OP =1,375; 4N 0,242-7,799; p > 0,05)
(22, 23).

OGcyxaeHue

PeTpocnekTnBHO ObiNn U3y4eHbl CpeaHeoT-
JaneHHble pe3yibTaTbl MHOXECTBEHHOIO CTEH-
TUPOBAHUS KOPOHapHbIX apTepuin y 140 noxun-
NbIX U CTapbiX naumeHToB (>75 net). Cnenyet
OTMETUTb, YTO Y NOAABNSAIOLEro OOMbLUMHCTBA
naumeHToB, a uMeHHo y 90%, cama npoueaypa
MHOXECTBEHHOIO CTEHTUPOBAHMS, a TakKXe

onvkanwmnini rocnuTanbHbli NEpUoA npoTeka-
nn 6e3 Kakmx-nnmbo cepbe3HbIX OC/IOXHEHUN
1N OHW OblN BbINMCaAHbI U3 CTauMoHapa B 61u-
Xavwune 2-3 gHa nocne npoueaypsl. Mexay
Tem y 10% nauyieHTOB Habnwganucb Te Unm
MHble OCJIOXHEHUS B Nepuon npouenypsl
1 6anxarwem nocneonepaumoHHOM Nepunoae.
lMokasaTtenb OCAOXHEHUA Obll HECKOJIbKO
6onee BbICOKUIA, 4eM HabOAeTCs Npu CTaH-
LOApTHbIX npoueaypax MHOXECTBEHHOIO CTEH-
TUPOBaHNS KOPOHAPHbLIX apTepPUin B LLUMPOKOM
nonynaumn 6onbHbix. OgHako cnegyeTt oTMe-
TUTb, YTO 3TV OCAOXHEHWNS BO3HUKIIN Y MaUMEH-
TOB ¢ OVM, y KOTOPbIX BEPOATHOCTb OCJIOXHE-
HU Bonee BbiCOka, TeM Bonee YTo pedb naoet
0 peHomeHe “no-reflow”, KOTOpbIV XapakTepeH
ons 6onbHbIX ¢ OVIM B CBA3M C BO3MOXHOW
OuncTanbHolM ambonnsauveir @parMeHToB
Tpomba. CnepoBatesibHO, C YY4€TOM CKa3aH-
HOIO 3T OCJNIOXHEHUA cnenyeT OTHEeCTU K Npu-
YMHAM He CTOJIbKO BO3PaCTHbIM, CKOJIbKO
K OCOOEHHOCTSM MMEeloWenca naTonoruu,
a uMeHHo, kK ONM. Ewe y 2,1% 60nbHbIX Ha-
6niogann OUCCEKUMIO UHTMMBbI, noTpeboBas-
WY MMMJIaHTAUMU OOMOSIHUTESIbHOrO CTEHTA.
9T OCNOXHEHUA BO3HUKAW Yy MNAUMEHTOB C
rpybbiM  KanbLUWHO30M CTEHTMPOBAHHOIO
y4yacTka KOPOHApHOW apTepun, a Kak M3BECT-
HO, ANCCEKLMSA NPU KaNbLMHO3E MOXET BO3HU-
KaTb B 000K BO3pPaACTHOW KaTeropuwu.
CnepoBaTtesnibHO, 9TO OCJIOXXHEHME He cneayeT
CUMTaTb XapakTepHbIM 4719 NauueHToB cTap-
Lero Bo3pacTa, Tak Kak OHO HabniogaeTcs c
TOWM WAV NHOM YaCTOTOMN B Pa3HbIX BO3PACTHbIX
rpynnax 60obHbIX. K TOMY e 3TV OCNTIOXHEHUS
[0CTaTO4YHO NIErko BbISIN IMKBUANPOBaHbI yCTa-
HOBKOW OOMOJIHUTENIBHOIO CTEHTA N HE MENN
B [aJibHEWWEeM HeraTuBHbIX MNOCNEOCTBUN.
Ewe y 1 60onbHOro B nepuopn katetepusauumn
MKA npounsowna ¢pudpunnauus Xenyno4ykoB C
BOCCTaQHOBJIEHMEM CHHYCOBOro puTtMa nocne
ANIEeKTPOUMMYSIbCHOW Tepanun. Takne OCoX-
HEHWS ObIBAIOT MPU CyNnepCcenekTUBHOM HaxXOXX-
LeHnn KoH4mka kaTetepa B yctbe KA 1 Hukak
He 3aBUCAT OT Bo3pacTa 6onbHOro. B 6nuvxai-
LEeM rocnmTasibHOM Nepuoae nocne npoueny-
pbl NpUMEpPHO Yy 5% 60onbHbIX Habnwaanu pas-
HOro poAa HapylweHusa puTMa 1M NPOBOAVMO-
CTW, KOTOpble OblIN YCMELWHO pa3peLleHbl
nyTeM MegmnkamMeHTO3HOM Tepanun B yCNOBUSIX
oTAEeNeHnda peaHMMaumMm n MHTEHCUBHOM Tepa-
nun. Ewe y 1 60nbHOro Ha rocnmTanbHOM 3Ta-
ne npousowno OHMK, oH 6bin NepeBedeH B
HeBpoOJloOrMyeckoe OTAeNeHne TropoaCKONn
60nbHUUbI, FOe Obla YCNELIHO MPOSIEYEH U Bbl-
nmcaH. OguH cnyyan Xenyno4yHO-KMLLEYHOro
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KpoBOTEYEeHUS1 Npoun3oLlen y 605bHOro ¢ a3-
BEHHOI O0Ne3HblO Xefyaka B aHaMHe3e, eMy
Oblna NpoBedeHa KoHcepBaTMBHas Tepanus,
Ha ¢oHe KOTOpPOW KpPOBOTEYeHMe npekpaTu-
nocb. BonbHOM 6bIN BbINMMCaH C peKkoMeHaaLm-
el 0bpaTUTLCA K raCTPO3HTEPOsIOry A Aasb-
Henwero obcnenoBanna u nedeHms. Y 4 60nb-
Hbix o0Opa3oBanncb remartomMbl B MecCTe
MYyHKUMW, KOTOPbIE pa3peLumnincb NyTeM MaHy-
anbHOW Komnpeccum obnactm CocyamucToro
[ocTyna nop, ynbTpas3BYKOBbIM KOHTPOJIEM C
rnocnenyowmm HanoxeHnemM OaBsilLLen noBas-
k. B ogHOoM cnyyae noTtpeboBanacb remMo-
TpaHcdy3ua. Cnenyetr OTMETUTb, YTO Takue
OCJIOXHEHMNA C TaKOW NPUMEPHO 4aCcTOTOW MO-
ryT HabnaatbCa y NauMeHTOB pasHbiX BO3-
pPaCTHbIX KaTeropun m He MnpeBbIalT Aony-
CTUMBbIX HOPM (24-26).

Takum obpasom, npouenypa MHOXECTBEH-
HOrO CTEHTMPOBAHMA 1 BAVXKaLWLKIA nocneone-
pPauUMOHHbIV Mepuoa,y NnL, NOXWI0oro n ctapye-
CKOro Bo3pacTta B 60/IbLUMHCTBE Clly4aeB Nnpo-
TekalT rnagko M MO 4acToTe OCJIOXHEHWU
1 HEYOOBNETBOPUTESNIbHbIX PE3Y/IbTAaTOB HE OT-
JINYaKOTCA CYLLLECTBEHHO OT TakOBbIX B APYrnx
BO3pAaCTHbIX rpynnax (27-34).

MpumepHO 4epe3 rog nocne npouenypsb
cTeHTupoBaHus Bce 140 naumeHTOB MpoLIn
KOHTPOJIbHOE CcTauMoHapHoe obcnenoBaHue.
Mpu KOHTpPONbLHOM 06CNenoBaHUN Yy 3HaAYU-
TenbHOM 4YacTu nauueHToB (NpumepHo 60%)
rnocse CTEHTUPOBaHUS MOJSIHOCTbID MNpekpa-
TUANCb NPUCTYNbI cTeHokapaun, y 30% naum-
€HTOB Habniganocb YNydleHWUe COCTOSHUS,
BblpaXkaBLLUEECS B CHUXEHUM YaCTOTbl NPUCTY-
noe cteHokapaum (35, 36). Jlnwbe y 10% nauu-
€HTOB CrMyCcTs rof nocrse npouenypbl MHOXe-
CTBEHHOr0 CTEHTUPOBAHUS OTMeYanu yxyalie-
HMe cocTtosaHus: 7,9% nepenecnu OVIM n ewe
y 2,1% naymeHToB OTMEYanocb NPOrpeccupo-
BaHMe CcTeHokapaun. Y Bcex 3TUX NaumeHTOB
npounsownn nmbo in-stent cteHo3, NMBO OK-
K031 CTEHTA.

Mpun koHTponbHoOM KAl B nopasngalowem
6onblUMHCTBE cny4daeB (78,9%) nMmnnaHTupo-
BaHHble CTEHTbI OblNM 6€3 CyLLECTBEHHbIX U3-
MeHeHunin, B 19,9% cnyyaeB Habnwoganu in-
stent cTeHo3, noTpeboBaBLUW MPOBEAEHUS
noBTOPHbIX IBIM, n B 5 (1,2%) cny4asax Habnio-
Januv NOJIHYIO OKKJTIO3UIO CTEHTUPOBAHHOIO CO-
cypa. B uenom cnegyet oTMETUTb HECKOJIbKO
BbICOKYIO 4acTOTy in-stent cTeHO30B, HO, ecnn
Y4ECTb, YTO B 3HAYUTENIbHOMN 4YaCTU CTEHTUPO-
BaHMSA ncnonbdosanu 'MC, a 4ng sTux CTEHTOB
yacTtoTa in-stent cTeHO30B B cpeaHeoTaaNneH-
HOM nepuode AocTuraer npumepHo 25%,

TO MOXHO AONYyCTUTb, YTO MMEKOTCS BMOJIHE
conocTtaBmmMmble Uungppsbl. MiccnegosaHme noka-
3as0, 4To in-stent CTEHO3 1 OKKJIIO3UIO CTEHTAa
[0CTOBEpHO Yvaule, 4em B CJ1IM n BAC, Habnto-
nanme IMC (TMC : CJIIn : bAC - 32,5: 13,63 :
21,05%). Takoe xe COOTHOLLIEHMEe HabngaeT-
CS1 1 B LUMPOKOM NONyNsiumm 605bHbIX, MPOLUEea-
LINX CTEHTUPOBaHME.

CTraTtncTmyeckmii aHanma No3BOJSINA BbISBUTb
dakTopbl pucka Takmx He6GnaronpusTHbIX UC-
XO[O0B CTEHTUPOBAHUS Y 3TOW KaTeropumn 60sib-
HbIX, Kak in-sent CTEHO3 1 OKKJ/IO3US CTEHTa
B CPeOHEOTAANIEHHbIE CPOKU. DTUMM pakTopa-
MM 0Ka3aJIMCb BbIPAXEHHbIN KaibLIMHO3 KOPO-
HapHbIX apTepuii, anrHa cteHToB 6onee 20 MM
1 guamMeTp CTEHTOB MeHee 3 mM. o pedynbTa-
TaM JaHHOro uccnegoBaHMs MOXHO caenatb
BbIBO/, YTO KaXabl U3 MepedncieHHbIX napa-
METPOB B OTAENIbHOCTMU, a TakxkKe 9TW napame-
TPpbl B COBOKYMHOCTU BAUSAN Ha pe3ynbTatbl
vMnnaHTaumm cteHToB. CnegyeTt Takke oTMe-
TUTb, YTO BAUSHUE 3TUX (HAKTOPOB B 3HAYM-
TesIbHO MEHbLUEN CTEMEHM NPOABASAIIOCH B TEX
cny4dasax, korga 6bnm nmnnanTmposanbl CJIM.
N TeMm He MeHee B TON U NHOW CTENEHU 3TN
dakTopbl BAUSANN HEratuBHO Ha COCTOSHME
CTEHTOB B CpegHeoTAaNeHHOM nepuoae.
Hanpumep, npu rpybom KanbLMHO3€e KOPOHap-
HbIX apTepun oToaNeHHbIe Pe3ysbTaThl BbIMS-
OAT 3HAYUTENbHO XYXEe He3aBUCUMO OT TOro,
KaKoM T1MN CTEHTOB Obls1 UCNOABL30BaH (37).

InvHa nMnnaHTMpoBaHHbIX CTEHTOB Bonee
20 MM TakKXe HeraTVMBHO OTpas3uniacb Ha pe-
3ynbTaTax CTeEHTUpPoBaHus (puc. 5). Mo gaHHbIM
HawWwero mccnenoBaHMs OKasasnocCb, 4TO MO
Mepe HapacTaHus OJIMHbl CTEHTA yBENYMBaA-
€TCA BEPOATHOCTb HEyOa4yHbiX pPe3ynbLTaToB
OBI1. B ocobeHHOCTN 39TO MPOSBASANIOCH NpwU
ncnonb3oBaHum MMC onunHon 20 mm 1 6onee.
Mpwn nmnnavtauun CJIN n BAC nmvenack aHa-
NIornMyHas TeHOEHUMS, HO 3Ta 3aBUCUMOCTb He
JocTturana gOCTOBEPHbLIX Pa3inyuii.

Kak ™Mbl y)Xxe oTMmevyanu, auameTp aptepumn
M COOTBETCTBEHHO AVAMETP YCTaHOBJIEHHOIO
CTeHTa TakXe BJIMSET Ha 4acToTy pas3BUTUS
in-stent cteHo3a, T.e. 4YeM MeHblUe aAuamMeTp
YCTAQHOBJIEHHOIO CTEHTA, TEM BbILLE BEPOAT-
HOCTb HEXenaTenbHOro pesaysibtata CTEHTUPO-
BaHus. Ecnn 6onee KOHKPETHO B UM(PPOBOM
BbIPaXeHNM, TO 0ka3anocCb, YTO AMaMeETP UM-
MIAHTUPOBAHHBIX CTEHTOB MeHee 3 MM ABNsi-
eTCs He3aBUCUMbIM MPEeaUKTOPOM pPas3BUTUS
in-stent cteHo3a.

OCHOBHbIM KOpOHapoaHrmorpadmnyeckmm
KPpUTEPMEM OLLEHKU UMIMIAHTUPOBAHHbIX CTEH-
TOB B OTOAJIEHHbLIE CPOKWN SIBNFETCHA CTENeHb

CpeaHeoTtaasnieHHble Pe3ysibTaTbl MHOXECTBEHHOIro CTeHTUPOoBaHs y 601bHbix UBC
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COXPaHHOCTM MX MpoceBeTa, uau, HaobopoT,
CTeneHb CY>XeHUS NpoCcBeTa CTeHTA yka3biBaeT
Ha YpOBEHb HEeyOdO0BNEeTBOPUTESIbHbIX Pe3yib-
TatoB. Cnenyet oTMeTUTb, YTO B AAHHOM UC-
CrnefoBaHMKM 4acTtoTa reMoamHaMmn4yeckn 3Ha-
4MMOro cy)XeHus coctaBuna 21,2%, 4to, 6e3s-
YC/IOBHO, BbllIE Tex nokasaTenemn, KoTopble
Ha CerogHsWHUN OeHb XapakTepuaytoT COCTO-
SIHNEe CTEHTOB B CpeaHeoTAasIEHHblE CPOKMW.
OpHako cnenyeT ydnTbiBaTb, YTO CErOAHS B OC-
HOBHOM B OOJMbLUMHCTBE CTpaH U fie4ebHbIX
ydypexaeHuii B nedeHnm 6onbHbix ¢ MBC unc-
MONb3YIOT CTEHTbI C JIEKAPCTBEHHbLIM MOKPbITU-
€M, Toraa Kak B HalleM MccnegoBaHum 3Hauu-
TenbHas 4acTb WUMAAHTUPOBAHHLIX CTEHTOB
6bina 'MC. Cpeau HUX 1 Obin BbICOKNI YPOBEHb
in-stent cteHo3o0B (32,5%), Torma Kkak npu mc-
nonb3oBaHmn CJI yacToTa in-stent cteHo30B
coctaBuna 13,6%. CnenyeT OTMETWUTb, 4TO
3TOT nokasaTtesib SABMSETCH TakKe HECKOJIbKO
6onee BbICOKMM MO CPABHEHUIO C TEMU LMD-
pamMmn, KOTOpble MpMBOAAT WUcCcegoBaTenu,
xapaktepusyst coctoaHme CJIIM B oToaneHHble
cpoku. OgHako crneayeTt y4ecTb MCXOOHYIO TH-
XECTb Mopa)xeHusi KOPOHaApHOro pycna (cte-
MeHb BbIPAXXEHHOCTU MPUCTEHOYHOIrO KasbLu-
HO3a, NPOTAXEHHOCTb MopaxeHus, Kanmop
apTtepuin). Begb XopoLwlo N3BeCTHO, 4TO, K NpuU-
Mepy, rpybbli KanbLUWMHO3 KOPOHAPHbLIX apTe-
pun yBennimeBaeT PUCK BO3HUKHOBEHUSA in-
stent cteHo3a B 3,8 pasza B TMC n B 1,88 pa3sa
npu nmnnantauyn CJIM. Micnonb3oBaHue anvH-
HbIX CTEHTOB TakKXe YBENNYMBAET PUCK pPa3Bu-
Tns in-stent cteHo3oB B TMC B 2,35 pasa, a npu
umMmnnadTauum CJMN - B 1,5 pasa. MNMpu manom
Kkannbpe cocyga (amameTp MeHee 3 MM) Takxe
yBEIMYMBAETCH YacToTa in-stent cteHo3a kak
B 'MC, Tak n B CJ1IN npumepHo B 2 pa3a. 3aecb
cnenyetr ocobo OTMeTUTb, YTO B uUccneno-
BaHHOW rpynne nauneHTOB C MHOXECTBEHHbIM
MopaxeHNeM KOPOHaPHbIX apTeEPUIA N COOTBET-
CTBEHHO MHOXECTBEHHbIM CTEHTUPOBAHUEM
B OONbLIMHCTBE Cllyd4aeB Habnioganucb aTu
dakTopbl pMcKa B OTAE/IbHOCTU U B KOMOU-
Hauun, cnegoBaTeslbHO, STO CYLLLECTBEHHO MNO-
BbILLASIO BEPOATHOCTb HEYA0B/IETBOPUTESNIbHbBIX
pe3ynbTaTtoB B CpeaHeOoTAaNIEHHbIE CPOKMU.
Henb3s ncknioyatb BAUsSHUE 1 gpyrmx ¢pakto-
pPOB, CBSI3aHHbIX C MPEK/IOHHbIM BO3PaCTOM.
Hanpumep, HeraTuBHoe BUSIHME HA COCTOSI-
HMe CTEHTOB B OTAasIeHHble CPOKM MOTYT Urpatb

M3MEHeHHble MeTabonnMamMm U1 pPeakTUBHOCTb
opraHmama, npucyLime ctapeHuto, a Takxke Ha-
pylleHHass Ha 9ToM ¢oHe TONepaHTHOCTb
K mpenaparam, MCMNosb3yeMblM C aHTmarpe-
raHTHowW uenbio (34, 38-42). YuutbiBas, 4TO
Yy 3HAYUTENIbHOM 4acTU WU3YYEeHHbIX OOMNbHbIX
Obl1 BbIPaQXEHHbI KaNbLWHO3 KOPOHAPHbIX
apTepuin, 4To MPUBOOUIIO B 4acTu Clly4yaeB
K in-stent cTeHO3y, BOBMOXHO cyuTaTh LLENeco-
0o0pa3HbIM C LUEeNblo yNyylleHUs pe3ysbTaToB
CTEHTUPOBAHUSA NCMNOJIb30BaTb Y 3TUX OOJIbHbIX
Takue [OOMOoJSIHUTESNIbHbIE akceccyapbl aHrmo-
NaacTuUKK, Kak pexyLume 6anioHbl u/unn poTa-
onatopbl (43-49).

3aknvyeHme

Takmm ob6pas3om, NpoBeAeHHOe UccnenoBa-
HMe nokasaso, YTO, HECMOTPS Ha TO YTO Nauu-
€HTbl NPEKSIOHHOIo MU CTap4eckoro Bo3pacTa,
C OOHOW CTOPOHBbI, MpeacTaBnatoT rpynny ¢ no-
BbILLEHHBIM PUCKOM JOObIX XUPYPrUYecKux
N PEHTreH3HO0BACKYSIPHbLIX MPOLEeayp B CUy
Lenoro psaga BO3PaCTHbIX OCOOEHHOCTEW,
a C Apyrowm CTOPOHbl, MHOXECTBEHHOE CTEHTU-
pOBaHMe KOPOHApPHLIX apTepuin camo no cebe
Takxke conpsikeHo ¢ 60siee BbICOKON BEPOAT-
HOCTbIO Kak npouenypHbIX, Tak 1 nepunpoue-
OYPHbIX OCNIOXHEHWUIA, BOOOLWE M Yy CTapbiX
N04en B HaCTHOCTU, SHAOOBACKYNsSpHas pesa-
ckynapusaumsa y naymeHToB cTtapwe 75 net
C MHOIroCOCYAUCTbIM NOPaXEeHNEM BEHEYHOr 0O
pycna agpdekTuBHa n 6esonacHa 1 He NPUBO-
ONT K 3HAYNTENBHOMY YBENIMYEHUIO NHTPaone-
PAUMOHHBIX W TOCMUTANIbHbLIX OCJIOXHEHWA.
g CHUXeHns 4acTOoTbl MOBTOPHOW peBackKy-
napumsaumn naumeHTamMm craplielr BO3pacTHOM
rpynne npeanoyTUTeNbHO WMMNIAHTUPOBATb
CTEeHTbl C aHTunponudepaTuBHbIM Jekap-
CTBEHHbIM MokpbiTem (28-30, 50). Hezasu-
CUMbIMX NpeanKTopamMu HebnaronpuaTHOro
aHrvorpaduyeckoro peaynsrata 9Bl B oTaa-
JIEHHOM nepuoae SBASIOTCH: BbIPAXEHHbIN
KanbLUMHO3, NPOTSXEHHOCTb NopaxeHuns 6onee
20 MM 1 gnameTp apTepUn MeHee 3 MM.

YuntbiBag pnemorpapuyeckyto TeHOEHLMIO
K YBEJIMYEHUIO MNPOOOIIKUTENIbHOCTU XU3HWU,
TpebyeTca npoBeAeHWE [OONOJIHUTENbHbIX
KPYMHbIX WUCCNeaoBaHWU C LENblo ONTUMU3a-
LMW TaKTUKM NeYeHUs1 UemMmnyeckom 6onesHum
cepaua y oaHHOW rpynrbl 60sbHbIX.
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Objective: to study the mid-term outcomes
of multiple coronary stenting in CHD patients
>735 years old.

Clinical characteristic of patients, meth-
ods of investigation and treatment. The
study enrolled 140 patients >75 years old
(77.76 £ 2.17) who underwent stenting of two
or more coronary arteries and a follow-up ex-
amination, including selective coronary angiog-
raphy (SCA), approximatelyin 1year (11.9+4.4
months). Patient’s clinical state, mortality, the
incidence of acute myocardial infarction (AMI)
and the factors affecting mid-term outcomes of
stenting when using different stent types have
been studied.

Results. 421 stents were implanted to
140 patients, including 160 (38%) bare-metal
stents (BMS), 242 (57.5%) drug-eluting stents
(DES) and 19 (4.5%) bioresorbable vascular
stents (BVS). During the follow-up period, sat-
isfactory clinical state without serious cardio-
vascular complications was observed in 83.7%
of patients, while other 17.3% of patients un-
derwent in-hospital treatment, including 7.9%
of patients with AMI and 2.9% of patients with
acute cerebrovascular accident (CVA). Follow-
up coronary angiography revealed that implant-
ed stents in 78.9% of cases were in good con-
dition, in-stent stenosis was registered in 19.9%
of stents and stent occlusion — in 1.2% of cas-
es. The need of repeated PCI in the target seg-
ments, where bare-metal stents (BMS) were
implanted, was observed in 32.5% of cases; it
constituted 13.6% in case of drug-eluting
stents (DES), and 21% for bioresorbable vas-
cular stents (BVS). Risk factors for inadequate
stenting outcomes included severe coronary
arteries calcinosis, stent length >20 mm and
stent diameter <3 mm. Relative risk (RR) of in-
stent stenosis among patients with severe
coronary calcinosis was 3.768 (confidence in-
terval [Cl] 2.226-6.376, p < 0.05) following
BMS implantation, 1.88 (Cl 1.008-3.538, p <
0.05) following DES implantation and 1.057
(confidence interval (Cl) 0.52-32.751, p >
0.05) following BVS implantation. As men-
tioned earlier, the incidence of in-stent steno-
sis was significantly higher after implantation
of stents with <3 mm diameter, irrespectively
of the stent type (BMS - RR 2.006, Cl 1.262-
3.188; DES - RR 2.0, Cl 1.015-3.942). Higher
incidence of in-stent stenosis was also report-
ed for the cases of implantation of >20 mm
stents, irrespectively of the stent type (BMS —
RR 2.35, ClI 1.018-5.425; DES - RR 1.55,
Cl10.397-6.046).

Conclusions. In elderly patients with multi-
vessel lesions, coronary stent implantation is
both effective and safe in most cases, it does
not lead to significant increase of intraoperative
and in-hospital complications and is similar in
these characteristics to other age groups. The
mid-term outcomes after the stenting also do
not significantly differ from other age groups.
Risk factors of inadequate stenting outcomes
include pronounced coronary calcinosis, stent
length >20 mm and stent diameter <3 mm,
in analogy to the general population, consisting
of various age groups of patients. Therefore,
it can be concluded that elderly age should
not be a contraindication or a serious obstacle
in the process of decision making concerning
multiple stent implantation in elderly patients
if this procedure is strongly indicated.

Introduction

Advances in the medicine and healthcare,
as well as improvement of the social conditions
have led to significant increase of the mean life
duration over the last few decades. According
to WHO data, the mean lifespan constituted
71.4 years in 2014 (Fig. 1) (1).

Russian Federation is not an exception from
this pattern, according to the official data of the
Ministry of Health of the Russian Federation.
These data show that the mean life duration in-
creased by 5.56 years during the last 15 years
and constitutes now 70.9 years (Fig. 2) (2).

Increasing mean life duration will inevitably
result in the growth of number of patients with
various types of coronary heart disease (CHD),
therefore requiring more cardiosurgical and ra-
dioendovascular procedures to treat these con-
ditions. Thus, the physicians will more often en-
counter elderly patients suffering from newly di-
agnosed or progressive forms of CHD.
Accordingly, it should be taken into considera-
tion that most of these patients have multiple
concomitant diseases, resulting in the high risk
of cardiovascular surgery. Therefore, as an alter-
native, radioendovascular methods of treatment
should be considered as less invasive and more
sparing. However, these procedures can be also
associated with severe complications, especially
in patients with confounding factors, such as
concomitant diseases (simultaneously present
two and/or more disorders) and low compliance
(level of conformity between patient’s behaviour
and physician’s recommendations) (3-9).

Therefore, in spite of the evident superiority
of radioendovascular methods in CHD treat-
ment in the elderly patients over the cardiosur-
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Fig. 2. Changes of the mean life duration over time in the Russian Federation during the period
from 1990 till 2015

gical myocardial revascularization in terms of
safety and less invasiveness, many issues con-
cerning the long-term effects of these proce-
dures, risk factors and the most typical compli-
cations in this group of patients have not been
studied completely enough and require further
investigation (7, 10-19).

Objective: to study the immediate and mid-
term outcomes of multiple coronary artery
stenting in CHD patients >75 years old and to
assess risk factors associated with these pro-
cedures.

Clinical characteristic of the patients,
methods of investigation and treatment
The mid-term retrospective outcomes
(11.9 = 2.4 months) of multiple coronary artery
stenting in the elderly patients (>75 years old)

have been evaluated. Study inclusion criteria
were as follows: age >75 years old, endovascu-
lar procedure (EVP) (stenting) conducted on
two or more coronary arteries; follow-up coro-
nary angiography (CAG) in a year. Protocol-
based exclusion criteria included ST-elevation
acute myocardial infarction (STEMI), previous
coronary artery stenting; CABG surgery; struc-
tural heart abnormalities requiring cardiosurgi-
cal correction. In accordance with the above-
mentioned criteria, 140 patients were selected,
who underwent stenting of multiple coronary
arteries (Fig. 3).

Slight prevalence of female patients (52.2%)
was observed in the study, the mean age was
77.76 £ 2.17 years. Concomitant essential hy-
pertension was reported in 88.5% of patients,
diabetes mellitus — in 10.7% of patients, re-
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Fig. 3. The principle of patients enrolment.

spectively. It should be specifically noted that
more than half of the patients (57.1%) had a
history of AMI (Table 1).

CAG data demonstrated 3-vessel coronary
lesions in a majority of patients (85.7%). About
half of the patients demonstrated significant
coronary calcinosis (41.9%). In 79% of cases
the extension of coronary stenosis was >20
mm. In 62.5% of cases intramural lesions were

Table 1. Baseline medical history and clinical and laboratory
data of the study patients

Parameters Value

Gender (female) 73 (52.2%)
Age, years 77.76 £ 2.17
Body mass index 28.17 +£3.25
Essential arterial hypertension 124 (88.5%)
Type 2 diabetes mellitus 12 (8.6%)
Type 1 diabetes mellitus 3(2.1%)
Smoking 28 (20.1%)
Hereditary background of CHD 47 (33.6%)
History of CVA 9 (6.4%)
History of AMI 80 (57.1%)
Total cholesterol, mmol/L 477+0.78
Creatinine, umol/I 96.1+15.9
Urea, mmol/L 6.66 = 1.47
LVEF, % 58.8 £5.32
LV ESV, mL 46.6 £ 14.3
LV EDV, mL 115.6+18.8

present. According to SyntaxScore system, the
severity of coronary lesions was assessed as
15.4 + 3.6 points (Table 2).

Implantation of 421 stents was performed in
140 patients (BMSin 38% cases, DESin 57.5%,
BVS in 4.5%). Immediate stent implantation
was conducted in 56.4% cases, while in 43.6%
cases balloon pre-dilation preceded stenting.
Mean diameter of implanted stents constituted
2.95 £ 0.31 mm (ranging from 2.25 mm to
4 mm), mean length was 22.35 + 7.6 mm (8 to
33 mm) (Table 3). Mean duration of radioscopy
was 20.1 = 7.6 min per patient, while the mean
dose of the radiopaque agent was 240.5 *
77.8 ml per patient.

The absolute number of events/factors and
their percentage were calculated for the main
historical and laboratory-instrumental parame-
ters. For numerical variables, mean values with
standard deviations were calculated. During
the in-hospital stage, the incidence of EVP-
associated complications and features of the
clinical course depending on the completeness
of myocardial revascularization were assessed.
During follow-up examination, clinical course of
the disease and the incidence of important car-
diovascular events were assessed, i.e. repeat-
ed hospitalization, myocardial infarction, cere-
brovascular accident, bleeding, and mortality.
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Table 2. Selective CAG data in 140 study patients

Parameters Value

Two-vessel coronary lesion 20 (14.3%)
Three-vessel coronary lesion 120 (85.7%)
Main LCA lesion 8 (1.6%)
LAD lesion 61 (43.8%)
RCx/OMB lesion 39 (27.9%)
RCA lesion 38 (26.8%)
Ostial lesions 26 (18.2%)
Coronary artery stenosis 126 (89.7%)
Coronary artery occlusions 14 (10.3%)
Lesion length >20 mm 111 (79%)
Significant calcinosis 59 (41.9%)
SyntaxScore, points 15.4+£3.6

Table 3. Parameters of coronary artery stenting procedure
in study patients

Parameters Value
Implanted stents, total 421
Mean number of stents per 1 patient 3.03
BMS 160 (38%)
DES 242 (57.5%)
BVS 19 (4.5%)
Mechanical recanalization 33 (8.3%)
Predilation 174 (43.6%)
Mean stent diameter, mm 2.95+0.31
Mean stent length, mm 22.35+7.6
Mean duration of radioscopy 20.1+7.6
Mean radiopaque agent volume, ml 240.5+77.8

Follow-up CAG was used to assess the state
of coronary arteries and stents in comparison
to the baseline data. Analysis of correlations
between the length and diameter of implanted
stents and severity of coronary calcinosis was
performed. As for the above-specified param-
eters, such statistical data as relative risk and
confidence interval were calculated using the
special method.

Results

In 127/140 (91%) patients multiple coronary
stenting procedure and early in-hospital period
were unremarkable (without serious complica-
tions), and in the remaining 13/140 (9%) pa-
tients some complications were reported
(Table 4). During EVP, “no-reflow” phenomenon
developed in 3 patients, probably due to the
distal material embolization with thrombus frag-
ments. It should be noted that such complica-
tions were only present in non-ST elevation Ml
patients. After stent implantation, during differ-
ent stages of in-hospital treatment 7 patients
(5%) experienced temporary cardiac rhythm
disturbances and cardiac conductivity disor-
ders such as ventricular fibrillation during RCA
catheterization in 1 patient (0.71%) (sinus
rhythm was restored by the electric impulse
therapy); pharmacologically treated transient
complete atrioventricular block in 2 patients
(1.42%): oharmacoloaicallv treated paroxvsmal

atrial fibrillation in 4 patients (2.8%). In one case
(0.71%) acute cerebrovascular accident (CVA)
occurred during hospitalization. Therefore, the
patient was transferred to the Neurology
Department of the City Hospital, appropriately
treated and successfully discharged. One
(0.71%) patient experienced gastrointestinal
haemorrhage requiring pharmacological treat-
ment. In 4 patients (2.85%), post-puncture hae-
matomas in the femoral site were detected, in
1 case (0.71%) blood transfusion was required.
In the remaining cases, treatment included
manual compression of the vascular approach
site under ultrasound control and subsequent
application of the compression bandage. None
of patients in the study group experienced
(sub)acute stent thrombosis or perioperative
acute Ml.

After the procedure, 94 (67%) patients re-
ported complete resolution of angina attacks,
the remaining patients experienced improve-
ment.

All patients were discharged on Day 2-3 af-
ter stenting in good state under supervision of
polyclinic physicians at their places of resi-
dence.

All patients (140) underwent follow-up in-
hospital examination after 11.9 £ 4.4 months
after the procedure. It should be noted that
within this period 24 patients (17.3%) had been
hospitalized due to various causes. i.e.: 11 pa-

Table 4. Complications that occurred during procedure and within the immediate post-procedural period

Complications Number
Post-puncture haematoma (conservative treatment) 3(2.14%
Post-puncture haematoma (blood transfusion) 1(0.71%
Ventricular fibrillation 1(0.71%

Atrioventricular block (transient)
Paroxysmal atrial fibrillation
Acute CVA

Gastrointestinal bleeding
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Table 5. Results of the follow-up selective CAG

Characteristic Parameters

Implanted stents, total 421
Complete revascularization 103/140 (73.6%)

Good stent condition 332 (78.9%)
In-stent stenosis per group, % 84 (19.9%)
Occlusions, % 5(1.2%)

In-stent stenosis

BMS 52/160 (32.5%)
DES 33/242 (13.6%)
BVS 4/19 (21.05%)

tients (7.9%) reported AMI, including 6 patients
with BMS, 4 patients with DES and 1 patient
with BVS; 4 patients (2.9%) had acute CVA and
9 patients (6.4%) experienced bleedings at dif-
ferent sites. The follow-up examination revealed
clinical improvement of the disease course
in 79 patients (56.4%) (no angina attacks),
47 patients (33.6%) reported periodical angina
attacks with improvement of their condition,
while 14 patients (10%) observed worsening
in their condition (during the follow-up period,
11 patients (7.9%) had an acute Ml, 3 patients
(2.1%) reported angina progression).

The follow-up CAG revealed satisfactory
results in 332/421 implanted stents (78.9%),
i.e. no significant stent deformity. Significant in-
stent stenosis requiring repeated endovascular
procedures was reported in 84 stents (19.9%),
occlusion was present in 5 stents (1.2%). The
study demonstrated higher incidence of in-stent
stenosis and occlusion in BMS as compared to
DES and BVS (BMS/DES/BVS = 32.5% /
13.63% / 21.05%) (Table 5).

%

60 56,7%

50 |

40 - 37,1%

30

L 18,7%
20 15,1%
ol 9,9% 9,1%
0 1 1 ]
BMS DES BVS
. Significant D Without

calcinosis calcinosis

Fig. 4. Incidence of in-stent coronary artery stenosis in
elderly patients depending on the severity of vascular
calcinosis.

Statistical analysis of obtained data revealed
risk factors of in-stent stenoses and stent oc-
clusions in this type of patients within the mid-
term period. These factors included significant
coronary calcinosis, stent length >20 mm, stent
diameter <3 mm (Fig. 4, Table 6).

As a result of conducted study, it can be sug-
gested that each of the above mentioned pa-
rameters separately or in combination affected
the outcomes of stenting. It should be noted
that this pattern was more evident after BMS
implantation as compared to DES. However,
these factors to some extent negatively affect
the stent condition during mid-term follow-up,
regardless of the type of stent. For example, in
case of severe coronary artery calcinosis the

Table 6. Risk factors for in-stent stenosis and stent occlusion in elderly patients

Parameter Relative risk Confidence interval p
Calcinosis effect

Calcinosis:
for BMS stenting 3.768 2.226-6.376 <0.05
for DES stenting 1.88 1.008-3.538 <0.05
for BVS stenting) 1.057 0.52-32.751 >0.05

Effect of the lesion length

Length >20 mm:
for BMS 2.35 1.018-5.425 <0.05
for DES 1.55 0.397-6.046 >0.05
for BVS 0.8 0.111-5.773 >0.05

Effect of the artery diameter

Diameter <3 mm:
for BMS 2.006 1.262-3.188 <0.05
for DES 2.000 1.015-3.942 <0.05
for BVS 1.375 0.242-7.799 >0.05
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Fig. 5. Incidence of in-stent stenosis in the studied
groups of patients with different types of stents
depending on the stent length (<20 mm vs. >20 mm)

long-term outcomes are significantly worse,
regardless of the type of stent being used
(Fig. 4). Thus, severe calcinosis of stented part
was associated with in-stent stenosis in 56.7%
of cases following BMS implantation, while
without calcinosis the incidence of restenosis
was 14.9%. Therefore, severe calcinosis up to
3.8-fold increases the relative risk of in-stent
stenosis following BMS implantation (relative
risk [RR] = 8.768; confidence interval [CI]:
2.226-6.376; p < 0.05). DES implantation in
the severely calcified coronary arteries was as-
sociated with in-stent stenosis during the long-
term observation period in 18.7% of cases,
while without calcinosis the risk of restenosis
was 9.94%. Relative risk was assessed as 1.88
(Cl: 1.008-3.538; p < 0.05) (20, 21). Following
BVS implantation, the influence of calcinosis on
the long-term stent condition is also clearly
evident. Thus, in cases of severe calcinosis, in-
stent stenosis was observed in 37.05% of these
stents, while without calcinosis — in 9.09% (RR
=1.057; Cl: 0.52-32.751, p > 0.05).

The length of implanted stents (>20 mm)
also affects the stenting results (Fig. 5). Longer
stents are associated with higher risk of stent
stenosis or occlusion. The incidence of in-stent
stenosis constituted 36.71%, 16.4% and 20%
following implantation of BMS, DES and BVS
stents >20 mm, respectively. The use of long
stents increased RR of restenosis for bare-
metal stents by 2.35-fold (Cl: 1.018-5.425; p <
0.05), by 1.55-fold for drug-eluting stents (ClI:
0.397-6.046; p > 0.05), by 0.8-fold - for biore-
sorbable stents (Cl: 0.111-5.773; p > 0.05).
Therefore, it can be stated that increase of

25,0%
22,5%
18,2% 18,2%
9,1%
BMS DES BVS
- D<3mm |:| D>3mm

Fig. 5. The incidence of in-stent stenosis in the studied
groups of patients with different types of stents
depending on the stent diameter (<3 mm vs. >3 mm)

stent length results in higher incidence of un-
successful outcomes of EVP, in particular, if
BMS are used. DES and BVS implantation was
associated with the similar pattern, although
without statistical significance.

Similar to the stent length, artery diameter
affects the incidence of in-stent stenosis. In
particular, the study demonstrated that lower
diameter of the implanted stent was associated
with higher risk of adverse stenting outcome.
Specifically, the study demonstrated that stent
diameter <3 mm is an independent predictor of
in-stent stenosis (Fig. 6). Implantation of BMS
<8 mm in diameter was associated with in-stent
stenosis rate 45.1% (RR = 2.006; Cl: 1.262-
3.188; p < 0.05), for DES this value was 18.2%
(RR=2.0;Cl: 1.015-3.942; p > 0.05), for BMS
- 25% (RR=1.375; Cl: 0.242-7.799; p > 0.05),
(22, 23).

Discussion

The mid-term outcomes of multiple coro-
nary artery stenting have been retrospectively
evaluated in 140 elderly patients (>75 years
old). It should be noted that the majority of pa-
tients (90%) did not experience any serious
complications of the multiple stenting proce-
dure, as well as during the immediate in-hospi-
tal treatment, and were discharged from the
hospital within 2-3 days after the surgery.
However, in 10% of patients certain complica-
tions were reported during the procedure and
within the immediate post-surgical period. This
rate of complications is somewhat higher com-
pared to that for the standard multiple coronary
artery stenting in the general population.
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However, it should be noted that these compli-
cations occurred in patients with AMI, generally
characterized by higher possibility of complica-
tions. In particular, this concerned the no-reflow
syndrome, typical for AMI patients due to the
probable distal embolization with fragments of
thrombus. Therefore, taking this into account,
these complications should be related to the
concomitant disease (namely, to AMI), rather
than to the age factor. In 2.1% of patients, inti-
mal dissection was reported that required ad-
ditional stent implantation. These complica-
tions occurred in patients with severe calcinosis
of the stented part of the coronary artery, while
dissection in calcified segments is known to oc-
cur in patients of any age category. Therefore,
this complication should not be considered
typical for older patients, since it occurs with
varying incidence in different age groups. In ad-
dition, these complications were easily elimi-
nated via implantation of additional stent and
did not have further sequelae. One patient ex-
perienced ventricular fibrillation during RCA
catheterization, with restoration of the sinus
rhythm after the electrical cardioversion. Such
complications occur in case of highly selective
position of the catheter tip in the RCA orifice
and are not related to patients age. Different
types of rhythm and conduction disturbances
occurred during the immediate in-hospital pe-
riod in approximately 5% of patients. These
complications were successfully treated with
pharmacological methods in the intensive care
unit. One more patient experienced acute CVA
during hospitalization and was transferred to
the Neurology Department, successfully treat-
ed there and discharged. One patient with a
history of gastric ulcer experienced gastroin-
testinal haemorrhage, which resolved due to
the conservative therapy. The patient was dis-
charged under gastroenterologist’s supervision
for further examination and treatment. In four
patients, haematomas occurred at the site of
vascular puncture. These complications re-
solved after treatment that included manual
compression of the vascular approach site un-
der ultrasound control and subsequent appli-
cation of the compression bandage. One pa-
tient required blood transfusion. It should be
noted that such complications were reported
with the same rate in various age groups of pa-
tients, and their incidence did not exceed ac-
ceptable limits (24-26).

Therefore, multiple stenting procedure and
the immediate post-surgical period are in the
most cases unremarkable in the elderly patients

and do not significantly differ by the incidence
of complications and unsuccessful outcomes
as compared to other age groups (27-34).

All patients (140) underwent follow-up in-
hospital examination in about 1 year after the
stenting procedure. This follow-up examination
revealed the following: most patients (about
60%) reported complete resolution of angina
attacks after the stenting, about 30% of pa-
tients reported improvement manifesting in the
lower frequency of angina attacks. (35, 36). By
the end of 1 year after multiple stenting, only
10% of patients experienced deterioration:
7.9% of patients had an acute MI, 2.1% of pa-
tients reported angina progression. All these
patients had either in-stent stenosis or stent
occlusion.

Most of the implanted stents (78.9%) were
virtually intact based on the data of the follow-
up CAG, without significant findings; in 19.9%
of cases in-stent stenosis occurred that re-
quired additional endovascular procedures; in
5 cases (1.2%) absolute occlusion of the stent-
ed artery was reported. Generally, somewhat
higher risk of restenosis should be mentioned.
However, in most cases of stenting, BMS were
used, and the incidence of in-stent stenosis for
these stents is about 25% during the mid-term
period. Therefore, it can be concluded that
these numbers are rather comparable. The
study demonstrated higher incidence of in-
stent stenosis and occlusion in BMS as com-
pared to DES and BVS (BMS : DES : BVS =
32.5% : 13.63% : 21.05%). The same propor-
tion was observed in the general population of
patients who underwent stenting.

Statistical analysis helped to reveal the risk
factors for the adverse stenting outcomes in
study patients, such as in-stent stenosis and
stent occlusion during the mid-term period of
observation. These factors included severe cor-
onary artery calcinosis, stent length >20 mm
and stent diameter <3 mm. The results of the
present study suggest the conclusion that the
above-mentioned parameters, separately and
in combination, affected the outcomes of stent
implantation. It should be also noted that the
effect of these factors was less evident in cases
of DES implantation. However, these factors to
some extent negatively affected the stent con-
dition during the mid-term period. For example,
in patients with severe coronary artery calcino-
sis, the long-term results were much worse re-
gardless of the type of stents (37).

The length of implanted stents (20 mm)
also negatively affected the outcomes of stent-
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ing (Fig. 5). Our study data showed that longer
stents were associated with unsuccessful out-
comes of EVP. This primarily concerned BMS
with the length of 20 mm or more. DES and BBS
implantation was associated with the similar
pattern, although this relation was not statisti-
cally significant.

As we have already noted, artery diameter
and corresponding stent diameter also affect
the incidence of in-stent stenosis. In particular,
lower diameter of the implanted stent is associ-
ated with higher risk of adverse stenting out-
come. Specifically, the study demonstrated
that implanted stent diameter <3 mm is an in-
dependent predictor of in-stent stenosis.

Degree of stent patency in the long-term
period is a main coronary angiography criterion
in the evaluation of the implanted stents; in
other words, the degree of lumen stenosis cor-
responds to the rate of inadequate stenting re-
sults. In the present study, the incidence of
haemodynamically significant stenosis was
21.2%, which is definitely higher as compared
to parameters which currently characterize the
stent condition in the mid-term period. However,
it should be taken into consideration that today
most countries and medical institution use pre-
dominantly drug-eluting stents for treatment of
CHD patients, although our study was mostly
based on the analysis of bare-metal stents.
This type of stents was characterized by high
rate of in-stent stenoses (32.5%), while for DES
the incidence of in-stent stenoses did not ex-
ceed 13.6%. It should be noted that this last
parameter is also higher as compared to the
numbers reported by other investigators ana-
lyzing the state of DES during the long-term
period. However, baseline severity of the coro-
nary disease should be taken into account, in-
cluding the severity of parietal calcinosis, lesion
extent, and artery diameter. It is very well known
that, for instance, severe calcinosis of the coro-
nary arteries increases the risk of in-stent ste-
nosis by 3.8-fold for BMS, and by 1.88-fold for
DES implantation. The use of long stents also
increases the risk of in-stent stenoses in BMS
by 2.35-fold, and by 1.5-fold increased risk —
for DES. Small vessel diameter (<3 mm) is also
associated with the increased risk of in-stent
stenosis both for BMS and for DES (about
2-fold increase). We should especially note that

the study group of patients with multiple coro-
nary vessel lesions and, correspondingly, with
multiple stenting, generally demonstrated the
above mentioned risk factors either individually,
or in combinations. Therefore, this has signifi-
cantly increased the probability of inadequate
stenting results during the mid-term period.
Other factors associated with the elderly age
cannot be also excluded. For example, meta-
bolic disorders and body reactivity associated
with aging, as well as age-related impaired tol-
erance to the antiplatelet drugs, could nega-
tively affect the long-term stent condition (34,
38-42). Due to the significant coronary artery
calcinosis observed in most study patients
which is often associated with restenosis, the
use of additional accessories for angioplasty
should be considered in such patients, e.g. cut-
ting balloons and/or rotablators, in order to
improve the stenting results (43-49).

Conclusions

In conclusion, the present study demon-
strated that endovascular revascularization is
effective and safe in patients >75 years old with
multivessel coronary lesions and does not re-
sult in significantly increased incidence of intra-
operative and in-hospital complications. This
was demonstrated despite the fact that on one
hand the elderly patients constitute a group of
higher risk for any surgical and radioendovas-
cular procedures due to the range of age-spe-
cific characteristics, and on the other hand,
multiple coronary artery stenting by itself is as-
sociated with higher probability of procedural
and peri-procedural complications both in any
patients in general and in the elderly patients in
particular. For the purpose of reducing the inci-
dence of repeated revascularization, it is pref-
erable to implant drug-eluting stents with anti-
proliferative coating for the patients of older
age group (28-30, 50). Independent predictors
of adverse long-term angiographic outcomes
of EVP include severe calcinosis, lesion extent
>20 mm and artery diameter <3 mm.

Taking into account increasing life duration,
it is necessary to conduct additional large stud-
ies in order to optimize the treatment tactics for
coronary heart disease treatment in this cate-
gory of patients.
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Ucnonb3oBaHue aBTOMaTtHueckoro uHbektopa CO,
NPU UHTEPBEHLMUOHHbIX BMellaTeNbCTBax

Ha 6epeHHO-NOAKONIEHHOM CerMeHrTe.

MNMepBbik onbiT B Poccuwm

B.B. lepka4'*, B.H. LLInnoBckui?

TO00 “KnuHuka MHHOBAaLIMOHHOM Xupyprin”, OTAeeHNe PEHTIEeHOXNPYPIrU4eCKnx MeTon0B
AnarHocTuku n nedenus, r. KnvH, MockoBckasi obnacts, Poccusi

2prbOY BO “Poccurickunii HalMoHa IbHbIM UCCAeA0BaTe1bCKuii MeauLIMHCKUIA YHUBEPCUTET
umeHu H.U. NMuporosa” MuHaapasa Poccumn, Mocksa, Poccus

Llenb pabotbl: 0606LNTb UMEIOLUMECS 3HAHUS U OMbIT 3aPYyOEXHbIX KOJIJIEr U MPOLEMOHCTPUPOBATL EPBbLIV
OrbIT UCMOJIb30BaHUS Ha TeppUTOpUn Poccum asBToMaTtn4eckoro MHbLEeKTopPa YIr/ieKMUC/I0ro ra3a rpu BbiroJiHe-
HUW WHTEPBEHUMNOHHbBIX BMELLATE/IbCTB Ha apTepusX HUXHUX KOHeyHocTeu. [loka3aHus K aHrvuorpagpuu
¢ ucrnionb3oBaHneMm CO, noka He cpopmynnpoBaHbl. CTEPUbHbINA MEAVNLMHCKUNA YITIEKUCIIbIA ra3 MOXHO
MCIMoJ/Ib30BaTh B KA4Y€CTBE KOHTPACTHOIro BELLecTBa B JI0OOM 10/10M aHaTOMUYEeCKOM 0bpa3oBaHuv (apTepum
HuKe gnacgparmel, BEHbI, XeJ14HbIE MPOTOKY, MOYEBOV TPAKT, MOJ0CTL abcuecca, pUcTysl). [as ycrneLHoro
BbIMOJIHEHUST ANArHOCTUYECKUX U J1Ie4EOHbIX 3HAOBACKYJ/SPHbLIX MPOLEeayp y MnauumeHTOB C MoPaxeHnem
6enpeHHbIX U MOAKOJIEHHbIX apTepuii HeobXoAuMO CTPOroe cobJAEHNE ONpPeneeHHbIX YC0BUIA.
0O6s13aTesIbHbIMU YCJI0BUSIMU SIBASIOTCS HAJINYNE CTEPUILHOIO MEANLIMHCKOrO YI/IeKUCI0ro ra3a, BO3MOXHO-
CTU aHruorpagpu4eckoro Komrisiekca obecrnedynTb AOCTaTO4YHY0 YacToTy KaZpoB aHruorpapumn (He MeHee
3 kagpoBs B cekyHay), Hanmune DSA-pexvima, HenoaBUXHOCTb UCCAEAYEMON 30HbI. Haanyne aBTomarnyec-
koro nHbekTopa CO, u MHTErPUPOBAHHOIO B aHIMOKOMITIIEKC MakeTa CreunasbHbIX nporpaMm 4si paboTsl
C YITIEKUC/IbIM ra30M 03BOJISIOT MPOBOANTL MPoLeaypy 6biIcTpo, 6e30rnacHO M KOM@OPTHO AJ1s NaLnNeHTa.
Ucrnonb30BaHVe yriiekncioro ra3a B Ka4eCTBE KOHTPACTHOIO areHTa rpu BbIMOJIHEHVV pekaHam3aLmm, 6anioH-
HOU aHrnoriacTuku v CTEHTUPOBAaHUS MNepUdepundeckmux apTepui IBaseTcs eOuHCTBEHHOW aslbTepHaTUBOM
Y NauneHTOB C MPOTUBOINOKa3aHWSIMU K UCI0J1b30BaHVIO MOACOL4EPXALLUMX KOHTPACTHbIX BELLECTB. BbirnosiHeHve
KapboKkcuaHruorpapun y naumeHToB C XPOHUYECKOV OOJIE3HBIO MOYEK, CaxapHbIM AUaOGETOM, C 04e€4HbIM
TPaHCI/1IaHTaTOM M03BOJISET MUHUMUIUPOBATL PUCK HErATUBHOIO BJINSIHUS HA NOYEYHYIO (OYHKLMIO.

KnrouyeBble cnoBa: kapbokcuaHruorpagus, asTomatndeckuii uHbektop CO,, niuemus, yrpoxaroLas KOHey-
HOCTU, XPOHMYeckasi 60/1e3Hb MOYEK, KOHTPACT

The use of automatic CO, injector during
interventions on the femoropopliteal segment.
The first experience in Russia

V.V. Derkach'*, V.N. Shipovsky?

"LLC “Clinic of Innovative Surgery”, Department of Radiosurgical Diagnostic and Treatment Methods,
Kilin, Moscow Region, Russia

2N.l. Pirogov Russian National Research Medical University, Moscow, Russia

The purpose of our work was to summarize the existing knowledge and experience of foreign colleagues and
to demonstrate the first experience of using an automatic carbon dioxide injector in Russia during interventions
on arteries of the lower extremities. Indications for CO, angiography have not been defined yet. Sterile medical
carbon dioxide can be used as a contrast agent in any hollow anatomical structure (arteries below the
diaphragm, veins, bile ducts, urinary tract, abscess cavity, fistulas). For successful implementation of
diagnostic and therapeutic endovascular procedures in patients with lesions of the femoral and popliteal
arteries, strict compliance with certain conditions is necessary. Availability of sterile medical carbon dioxide,
ability of the angiographic complex to provide a sufficient angiography frame rate (at least 3 frames per
second), DSA mode, and immobility of the studied area are imperative. An automatic CO, injector and

Ucnonb3oBaHmne aBTomarnyeckoro nHbektopa CO, npvi UHTEPBEHLMOHHbIX 49
BMelLaTebcTBax Ha 6eapeHHO-NoAKOIEHHOM cermeHTe. [NepBbivi onbIT B Poccumn



UHTEPBEHLIMNOHHASA AHITMOJIOMs

a package of special programs for working with carbon dioxide integrated into the angiographic complex make
it possible to carry out the procedure quickly, safely and comfortably for the patient. Using of carbon dioxide
as a contrast agent for recanalization, balloon angioplasty and peripheral artery stenting is the only option
in patients with contraindications to iodine-containing contrast agents. Carboxyangiography in patients with
chronic kidney disease, diabetes mellitus, and renal transplant makes it possible to minimize the risk of

negative effects on the renal function.

Keywords: carboxyangiography, automatic CO, injector, limb-threatening ischemia, chronic kidney disease,

contrasting agent

BeepeHue

Micnonb3oBaHue yrnekncnoro rasa B Xmpyp-
rMyeckom npakTuke Hadanocb B 1921 r., korga
H.H. Carelli onncan ero BBegeHme B OKOJO-
rnoyeyHyto knetyartky (1). 3a atumm pabotamu
nocnepnoBanu Tpyabl G. Colle, onucaBliero
B 1928 r. nepoe BBegeHne CO, B BEHO3HOE
pycno (2), n R.M. Moor, koTopbih B 1940 r. no-
kazan 6e3onacHocTb BBeaeHus CO, B neBble
otoensl cepaua (3). Ha Tepputopun ObiBLLIErO
CCCP nepBble paboTbl N0 NPUMEHEHUIO yriie-
KNCNOro ra3ay rnauyieHToB C NOpOoKamMm pa3Bu-
Tna cepaua 6bM BbINOIHEHBI NPO(ECcCopPOoM
K.B. TuxoHoBbIM B 1958 I. n OTpaxeHbl B €ro
MoHorpadpum “BO3MOXHOCTU U MNEepPCNEKTUBDI
M3y4yeHns CcepaevyHO-coCyguCTONn CUCTEMBI
C nomolbio rasoBoin cpegbl” (4). B 1964 r.
B HoBocunbupcke npogeccop O.C. AHTOHOB
0000wWmn pesynbrtaTbl CBOUX pPadboT B KHUre
“AHrvokapgmorpadus yrnekucnoiM ra3om ong
ONarHOCTUKM BPOXAOEHHbIX N NPUOOPETEHHbIX
nopokoB cepaua” (5). Mepeble nydnukaumm obd
ncnonb3oBaHmn CO, B Ka4eCTBE KOHTPACTHOIO
BellecTBa npuv noptorpadumn n aoptoapTepmno-
rpadum HUXXHUX KOHEYHOCTEN, CTEHTUPOBAHUN
MOY€eYHbIX, NOAB3AOLIHbIX apTEPUI U Onepaumn
TIPS B Poccum onybnnkoBaHbl B.H. LLInnoBcknm
n coarT. B 2010-2011 rr. (6, 7). B cBOUX pabo-
Tax aBTopbl NOAPOOHO ONUCHIBAIOT TEXHOJIOTUIO
“manyanbHoro” BeegeHus CO, B apTepmanbHoe
pycno, OOCTOMHCTBA, HeEQOCTaTKM M BO3MOX-
Hble pUCKkKM npoueaypsbl (8). MepBbit oNbIT UC-
Mosib30BaHUS aBTOMAaTUYECKOIro WHXEKTOopa
CO, (ACDA Angiodroid (MTanna)) B P® npu BbI-
MOJSIHEHUN KaK ANarHOCTUYECKUX, Tak 1 neded-
HbIX BMelUaTeNbCTBaxX Ha apTepusax HUMXKHUX
KOHe4yHocTax onucaH B.B. Odepkayem (9, 10).

MeToAabl
AHrnorpadpusa — “sonoTomn ctaHpapTt”’
AVarHocTuku saboneBaHuni
nepudepnyeckux aptepumn
CornacHo HaumoHanbHbIM peKOMEHAALMAM
Mo BeOEeHuio NauneHToB ¢ 3aboneBaHnaMmM ap-
TepuUii HUXHUX KoHe4vHocTeln 2013 n 2018 rr.,
KOHTpAacTHaa aHruorpadpua asnaetca “3050-

TbIM CTaHZApPTOM” NPU BU3yanusaunuv aptepui
HUXXHKX KOHe4yHocTel. OHa ocTtaeTcs Hambo-
nlee OOCTYMNHOM U LWMPOKO UCMOAb3YEMON Me-
TOOMKOWM. AHrMorpamMmbl NEerko MoryTt OblTb
NnPOaHaImM3npPoBaHbl U UWHTEPNPETUPOBaHLI
60NbLLUMHCTBOM CNELMANINCTOB, 3aHUMAIOLLUX-
CA OaHHOW naTtosiormen. TexXHUYecKku npo-
rpecc peHTreHOBCKOro o6opynoBaHusa, BKIIO-
Yyasi NnpuMeHeHne undpoBor cybTpakUVOHHOM
aHrvorpadun, yMmeHbLLEHVE AMAMETPA aHIMo-
rpapryeckmnx KaTeTepPOB 1 CENeKTUBHas KaTe-
Tepusaumsa npueenn K Gonee Ka4yeCTBEHHOM
OLLEHKE COCYAMCTOro pycna n caenanm npoLe-
nypy 6onee 6esonacHoit. Y naumMeHToB ¢ orpa-
HUYKMBAOLWMM 00pas XM3HU HapyLleHneM am-
HaMKMYecKoro KpoBoOOpaLLEHNS, NPOAOJIKALO-
LLMMCH HECMOTPS Ha KOHCEPBATUBHbIE METOAbI
JfledyeHmnsa (B TOM vncre nevebHyio GuskynbTypy
N TPEHMPOBOYHYIO X0Ab0Oy), Yy KOTOPbIX pac-
cMaTpmBaeTCcs BO3MOXHOCTb pPEBACKynaApu-
3aunmn, ABNSIETCA LenecoobpasHbIM Nepexom,
HEMOCPEOCTBEHHO K MHBA3MBHOW aHruorpa-
dbun ona aHaTOMUYeCcKOoro WccregoBaHus
M OMpPEnENEHNS TaAKTUKN NNEYEHUS.

Puckun n ocnoXxHeHus Npu BbIMNOJIHEHUN

npoueaypsbl aHrnorpadum

CyLecTBYIOT KIMHUYECKME CUTyauunmn, npum
KOTOPbIX HEVWHBA3MBHbIE aHATOMWYEeCKME WUC-
CnegoBaHMa MOryT npeacTtaBnaTb OONbLUMI
pUCK ONnd nauneHTa, 4emM MHBa3MBHaa aHrmo-
rpadua. ITo OTHOCUTCSH K NaumeHTam C npo-
rpPEeCCUPYIOLWMMUN XPOHNYECKNMUM 3a00NEBAHN-
MU NEeYEHU U NoYek. [nsa HMX Jo3a KOHTPacCT-
HOrO BELWLECTBA NMPU UHBA3MBHOM aHrmorpadmnmn
[0sKHA ObITh HUXE, YeM nNpu KT-anruorpadpuun.
HecmoTps Ha psan NpeuMmyLlecTB, aHrmorpa-
duna MMEeeT 1 paa HeoOCTaTKOB, CONPAXEHHbIX
KaK C pUCKOM CaMOW MHBa3MBHOM npouenypbl,
Tak U C pPUCKOM, OOYC/IOB/IEHHBLIM BBEOEHNEM
KOHTPaCTHOro BeulecTtBa. Tak kak HedpOTOK-
CUYHOCTb SIBNFEeTCH [0303aBUCUMOIN, BaXXHO
MUHUMMN3NPOBATb MCMNONb30BaHNE KOHTPACT-
HOro BELECTBA.

XapakTepHble OCAOXHEHUS, KOTOPbIE MOIyT
BCTPETUTBCHA MNPV WMHBA3MBHLIX BMELUATENb-
CTBax N KaTETEPHbIX MaHUNYAAUNSX, TakKMe Kak
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Puc. 1. a - «kapbokcuapTtepuorpamma naumeHTa
C OKK/o3Mell NoBepXHOCTHOW OenpeHHor apTepumn
M UCNONb30BaHMEM aBTOMAaTUYECKOrO WHXekTopa ans
CO, “Angiodroid” (cnesa), AMarHOCTUYECKUI KaTeTep
125cm - 5F, 06bem 30 mn, P =180 MM PT.CT., aHIMOKOM-
nnekc Philips Allura FD20, pexum CO, special; 6 — apTe-
puorpaMmmMa aToro Xe naumeHTa npu BBEOEHUN KOH-
TpacTtHoro npenapata OmHunak-300, o6bem 10 mn,
ckopocTb 6 mn/c, pa3seneHue 1:1. Xupypr Jepkay B.B.

aTepoambonus, paccrioeHme, pas3pbiB CTEHKU
cocyna v ero nepdopaumsi, MOryT UMeTb MECTO
n npu aHrmorpadum. OnpeneneHHble OCNOX-
HEHUS, HE CBA3aHHblE C OOCTYNOM, — Hedpo-
TOKCUYHOCTb, aTepoamb0an3mM, MpoaBiEHUE
anneprmy Ha KOHTPaCTHOE BELLECTBO — MOryT
HacTynaTte He cpasdy nocne npouenypsbl.
MunHMMmM3aumsa 0o3bl MOXET OblTb AOCTUTHYTa
C NOMOLLbIO LMPPOBOIN CyBTPaKLUMOHHOM TEX-
HOJlOrMK, NYyTEM MOMELLLEHUS KaTeTepa B6M3n
MecTa nopaxeHus apTepumn, a Takxe 6naroaa-
P UCMOJNIb30BAHMIO HOBbIX COBPEMEHHbIX TEX-
HOJTIOMMI BbINOIHEHUSA MPOLUEAypPbl aHrnmorpa-
dun 6e3 McnoNb3oBaHUSA oAcOoaepXKaLLNX
KOHTpacTHbIX BellecTB. Haunbonee nepcnek-
TUBHOWN N3 3TUX TEXHOJIOTMI B HACTOALLMIA MO-
MEHT NPeaCcTaBAAETCA BbINOJIHEHWE aHrMorpa-
GOUN HMKHUX KOHEYHOCTENW C UCMOJSIb30BAHMEM
YIMEeKNCcnoro rasa B KayeCcTBE€ KOHTPACTHOro
BELLECTBA 4Yepe3 aBTOMATUYECKUN UHBEKTOP
CO,. lNpenBapuTenbHble OaHHbIE CBUOETENb-
CTBYIOT O TOM, 4TO HEDPOTOKCUYHOCTb Takxe

MOXeT ObITb MUMHUMN3NPOBAHa NPU MCMNOJb30-
BaHUM remMopunsTpaumn nepen npouenypon
aHrnorpadum (Npu ypoBHe KpeaTuHuHa bonee
2,0 mr/on). Cyos no BbIBOAAM, CAeflaHHbIM
J.Y. Chen (11), yacTtoTa pasnmyHbIX OCJ/IOXHE-
HUW, CBSA3AHHbIX C BbIMNOJIHEHMEM aHruorpa-
dun, npesbilWwaeT 5,5%, ¢ cepbe3HbIMM OCNOX-
HEHUSAMKW aBTOPbl CTOJIKHYJIUCb MPU BbIMOJI-
HeHun 0,05% npouenyp. K cnoxHocTam
N OrpaHunyYeHusiM MUCMoJsIb30BaHUSA Moacoaep-
KaLLMX KOHTPACTHbIX BELLLECTB MOXHO OTHECTU
cnenywwme: anfeprua Ha nogcogepxaiwme
KOHTPaCTHbIE BELWLECTBA; PUCKU KOHTPACT-UH-
OyUMPOBaHHOM HedponaTnm; NWEeMUS, Yrpoxa-
IoLLAas KOHEYHOCTU, accouumpoBaHHas C ca-
xapHbiM guabetom (CL) u xpoHuyeckon 60-
nes3Hbio noyvek (XbBI); TpaHcnnaHTauusa NoYku;
BbICOKWNIA ypoBeHb kpeatuHuHa (Cr > 2,0 mr/
an); HapyweHue OuabTpaunoHHOW GYHKUUK
rno4vek (eGFR< 60 mi/MUH).

Kap6okcuaHruorpadpus —

Terra Incognita

HecMoTps Ha OTHOCUTESNbHbIA yCrex, Onm-
CaHHbI Kak OTEYEeCTBEHHbIMM, Tak 1 3apybex-
HbIMW aBTOpPaMM, METOOMKA BbINOJIHEHUS Ana-
FHOCTUYECKMX N NeYebHbIX 9HO0BACKYNAPHbIX
npouenyp C MCMNosb30BaHUEM YINEKUCIOrO
ra3a B Ka4eCTBe KOHTPACTHOrO areHTa noka He
Haluna LWMPOKOro MPUMEHEHWS B KITMHUYECKOMN
npaktuke (12). Ha Haw B3rnsan, 9TO CBA3AHO,
BO-MEPBbIX, C HEAOCTATOYHO LLUMPOKUM pac-
NPOCTPaHEHUEM chneumasnbHbIX NPUNOXEHUIA 1
nporpamMmm, obecnevynBaoLLMX UOEHTUYHOE Ka-
4ecTBO aHrnorpaduyekoro ndobpaxexHuns CO,
MO CPaBHEHMIO C NCMOJSIb30BAHNEM NOACOAEP-
Xalwmx KOHTpacTHbIX npenapatoB. OgHako
COBpPEMEHHOE aHrmorpadpuyeckoe obopyno-
BaHWE MO3BOJISET MOJyYUTb M300paxeHne
BbICOKOro kayectBa npu mcnonb3oBaHum CO,
B KOMOMHaUMK CO cneuuanbHbIM Nporpamm-
HbIM obecne4veHnem (puc. 1).

Bo-BTOpBLIX, METOOMKA “PYYHOr0” BBEOEHUS
CO,, ncnonb3dyemasi 60JbLLUMHCTBOM aBTOPOB
[0 HACTOSALLEro BpeMeHu, AOCTaTOYHO TPYAo-
emMka 1 npogomxkutensHa (13). B 3apybexHoli
nuTepaTtype B HacToslllee BpemMsi BCe 4alle
BCTpeyatoTcs Nydnmkaumm o BbiNOSIHEHUNM Ama-
FHOCTUYECKMX U NIeHeOHbIX MHTEPBEHLMOHHbIX
npoueaypax npy NOMOLLM aBTOMAaTUYECKOro
MHbeKTopa yrnekucnoro rasa “Angiodroid” —
automated & safe CO, angiography, npuHum-
nManbHO M3MEHMBLLEIro TPYOOEMKYIO METOAN-
Ky “py4HOro” BBeOEHMS.

KpomMe KIMHUYECKUX MPEUMYLLECTB, UMe-
toTCAa 3koHOMU4eckme — CO, 3HA4YNTENbHO Oe-

Hcnonb3oBaHne aBToMatndeckoro nHbektopa CO, npu MHTEPBEHLIMOHHbIX
BMelLaTebcTBax Ha 6eapeHHO-NoAKOIEHHOM cermeHTe. [NepBbivi onbIT B Poccumn
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wesne, 4eM OObl4HbIE COBPEMEHHbIE MOACO-
Jepxalime KOHTpacTHble npenapartsl (14).

lMoka3aHunsa K aHruorpadpum ¢ MCNosib3oBa-
Hnem CO, noka He cdopmynupoBaHbl. CO,
MOXHO MCNOJIb30BaTb B KAYECTBE KOHTPACTHO-
ro BeLecTsa B I0OOM NMOJSIOM aHAaTOMNYECKOM
obpasoBaHuUM (apTepun HuXe auadparmsbl,
BEHbI, XXEJIYHbIE MPOTOKM, MOYEBOMN TPAaKT, MNO-
noctb abecuecca, ductynbl) (15).

Taknm 06pasomM, K OCHOBHbIM KJIMHNYECKNM
nokasaHusIM B HaCTOSLLEE BPEMSA MOXHO OT-
HecTu:

1. PUCK KOHTpaCT-nHAYLUUPOBAHHOW HEdPO-
natmm y OOJIbHbIX C XPOHMYECKOW MNOYEYHOW
HELOCTaTOYHOCTbIO. ABNAETCHA K/IOYEBLIM MO-
kazartenewm, Tak kak CO, He obnapgaet Hedpo-
TOKCUYECKNM U renaToOTOKCUYECKUM OENCTBU-
em.

2. Anneprudeckme peakuum Ha nogcopep-
Xawme KOHTpaCTHbIE Npenaparol.

3. TpaHcblorynsapHaa noptorpadus Bo Bpe-
Ms BbIMoOsHEHUS onepaumn TUMC (TpaHCb-
IOryNAPHOE NOPTOCUCTEMHOE LYHTUPOBAHME).
Mpn BeBegeHun CO, B MEYEHOYHYIO BEHY Mpu
MONIOXEHNN KaTeTepa B NO3UUMN “3aKINHMBA-
HMS” npoucxoouTt andadysuns rasa 4yepes Kie-
TOYHYIO MeMOpaHy B MOPTaSIbHYyl0 CUCTEMY W,
TakMMm 06pa3oM, BO3HUKAET LUAHC UOEHTUDU-
KaLumM BOPOTHOW BEHbI. OTO UMEET BaxHelllee
3Ha4YeHne ONsa HaBuUrauum nMyHKUMOHHOM Wbl
BO BpeMs npoBeneHus onepauum TUTC.

4. JKenypoodHO-KULIEYHOE KPOBOTEYEHME.
OueHb HM3Kasa Ba3kocTb CO, nomoraet obHa-
PYXWUTb apTepuanbHOe KpoBOTeYeHue, He 00-
HapyxuBaemoe npu 0ObIYHOW CeneKkTUBHOW
aptepuorpadun. OcobeHHO BaxXHO 3TO Npu
KPOBOTEYEHNUN N3 KULLEYHMKA HUXE CBSA3KU
TpenTtua (HMXHEe XeNnyoo4HO-KULLEeYHOE KPOo-
BOTEYEHMe).

KnunHnyeckne nokasaHms MOryT NOTEHLMPO-
BaTbCH B PSOE CNyyYaeB 1 Noka3aHUsIMN 3KOHO-
Muyeckummn. CBA3aHO 3TO C TEM, YTO B OT/INHME
OT TPaAVLUMOHHbBIX XWUAKMX KOHTPACTHbIX npe-
napaTtoB KapOoKkcuaHrnorpadpusi MHOrokpaTHO
MeHee 3aTpartHa 9KoHoMuyecku (16).

OGcyxpeHue

Ucnonb3oBaHue aBTOMaTUYECKOIro

nHbektTopa CO, npu nopaxeHun aptepui

BbiLLE LLEeJsIM KOJIEHHOro cycTaBa

[nsa ycnewHoro BbIMOSIHEHUS AuarHoCTu4e-
CKNX N ne4ebHbIX 3HA0BACKYISPHbIX Npouenyp
y NauMeHTOB C NopaxeHnemM 6eapeHHbIX 1 No4-
KOJIEHHbIX apTepuii HeobXoaMMO CTPOroe co-
onogeHne onpeneneHHblx ycnosuii. Ob6sa3a-
TeNbHbIMU YCJIOBUAMU SBASIIOTCA: Hanuyue

CTEPUNBHOIO MEAMLMHCKOrO YIIeKUCcnoro
rasa, BO3MOXXHOCTU aHrmorpapu4eckoro Kom-
nnekca obecnedynTb OOCTATOYHYIO 4YaCTOTy
KagpoB aHrmorpadpum (He meHee 3 kKaapoB
B cekyHay), Hann4imne DSA-pexuma, Hernoasux-
HOCTb UCCNleayeMom 30Hbl MHTepeca. Hanunuuve
aBTOMaTmyeckoro mHbektopa CO, n nakeTta
cneumanbHbiX NPoOrpamMm, UHTErPUPOBAHHOIO
B aHrMokomnmnniekc, ans paboTbl C YrNeKNCbiM
rasom no3BONSIET NPOBOAUTL Mpouenypy
ObICTPO 1 6€30MaCHO, UCMONb30BaTb BCE PYHK-
UMM aHFMOKOMMJIeKca ANs yMeHblUeHUs A03bl
obny4yeHusa naumeHta — road map, pixel shift,
inversion scale n gp.

OHAOBACKYJIiPHble onepauumn

Mcnonb3osaHme CO, npu BbINOJHEHUU pe-
KaHanmsauun, OansIoHHON aHrMonIacTUKK
N CTEHTUPOBaHUN NEPUDEPUYHECKNX apTeEPUi
ABNSIETCA €OMHCTBEHHOW aflbTEPHATUBOW Y na-
LUMEHTOB C MPOTUBOMOKA3aHUAMU K MCMOSb-
30BaHMNIO MOACOAEPXALWMX KOHTPACTHLIX Be-
uecTB. BbinonHeHue kapbokcumaHrnorpadpumn
y naumeHtoB ¢ Xbl1, CLl, ¢ no4yeyHbiM TPaHC-
MAaHTaTOM NO3BOASET MUHUMU3NPOBATbL PUCK
HEraTMBHOIO BJINSIHUS HA MOYEYHYI0 PYHKLMIO.
Mpn BbINOMHEHUN ANArHOCTUYECKUX N ne4veb-
HbIX NPOoLEeayp HMXE NaxoBOM CKNagky cylue-
CTBYET OBe CTpaTeruy MCrosib30BaHuUs yrne-
Kncnoro rasa. lNepeas cTparervsa HanpasneHa
Ha YMEHbLUEHNE MNCNONb30BaHUA MNOOCOOEP-
>Kalero KOHTPacTHOro BEWECTBA NyTEM 3amMe-
LLEHUNST ero YrfekncibiM ra3oM Ha HEKOTOPbIX
aTanax onepaunn. Btopas cTtpaterusa — iodine
free — npegnonaraeTt NOJIHOE 3aMeLleHme Noa-
coaepxXalimx KOHTPACTHbIX BELLECTB YIiIeKUC-
NbiM rasoM. Ha Haw B3rnsa, Bbl6op cTpaTerum
MCMOJIb30BaHUS YITIEKUCIIONO ra3a A0JIKEeH OcC-
HOBbIBATbCHA Ha COCTOSIHUWM NauueHTa, ¢akTo-
pax pucka passutmsa XBIT nnu KoHTpacT-nHay-
LIMpPOBaHHOM HedponaTuu, NaaHMpPyeMom 06b-
€eMe BMeLlaTebCTBa 1 ero C/I0XKHOCTU, a Takxke
Ha onbITe XMpypruyeckom Opuraabl, BbINO-
HALWen npouenypy. XKenaHme BbIMOSHUTL UC-
cregoBaHMe UM onepaumio ¢ MCNoJSIb30BaHU-
€M HOBOro obopynoBaHus 1 6e3 UCrnosib30oBa-
HUS MPUBBLIYHOIO KOHTPACTHOrO areHta He
JOJKHO MepekpbiBaTh NOJb3y OT Mpouenypbl
M yBeINYMBATb PUCKU HENpPaBWUSIbHOW UHTEpP-
npetauum pesynsrTaTtoB UCCeL0BaHUA NN UC-
xoja onepaumn.

BHeppeHue B KIIMHNYECKYIO NpakTuky oTae-
neHunsa kapbokcuaHruorpadum Hambonee nNpu-
EMJIEMO Ha4yMHaTb C ONArHOCTUYECKUX N ne-
4eOHbIX BMEeLLaTeNbCTB Y NALMEHTOB C OKKJIHO-
3MOHHO-CTEHOTUYECKUMU MOpPaxXeHnsaIMun
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6enpeHHO-MNoAKONEHHOro cermeHTa. 9710 00y-
C/IOBNIEHO [0OCTATOYHO KPYMHbIM ANAMETPOM
apTepuin, NOHATHOW U NMPUBLIYHON aHATOMUEN,
OTHOCWUTESNIbHOMN HEMNOABUXHOCTbIO Mccnepye-
MO0 CErMeHTa, OTCYTCTBMEM HEOBXOANMOCTU
MEHATb HaKJIOH CTOM1A UM KOHEYHOCTU U Me-
Hee BblpaXeHHOW ackanaunen 60neBoro CUH-
JpoMa Ha BBeAEHME KOHTPACTHOIO BELLLECTBA,

naxe y OOJIbHbIX C KPUTUYECKOM ullemMmen
HUXXHUX KOHeYHocTel. [pn aToM ans nony4ye-
HUSI KQYECTBEHHOIO M300paxxeHnsa Heobxoau-
MO YCTAaHOBUTb obbem n AdaBnieHne yrnekmcrio-
ro rasda Ha mHbekTope. [JaHHble napameTpsbl
3aBUCAT OT OJIHbI U AnamMeTpa UHTpPoablocepa
nnn AnMarHoCtm4eCkoro kartertepa, Halndmd
B UHTPOAbIOCEPE AOOMNOJNIHUTEJIbHbIX WHCTPY-

Puc. 2. CenektnBHas kapbokcuaHrnorpadusi 1eBOM HMXKHE KOHEYHOCTU C MUCMOJIb30BAHMEM aBTOMATUYECKOro
nHxektopa ans CO, “Angiodroid”, rang-mHrtpoabtocep 55 cm — 6 F, 06bem 20 mn, P = 180 MM PT.CT.), aHIMOKOMIIEKC
Philips Allura FD20, pexum CO, special.

Puc. 3. a — cenektBHas kapbokcuaHrnorpadus 1eBoi HUXHENn KOHEeYHOCTM Nocie GanNNoHHON aHrMONNaCTUKM 30H
nopaxeHus NBA BbiNOAHEHa C MCNONb30BaHMEM aBTOMATMYECKOro nHxektopa ana CO, “Angiodroid”, rana- HTpo-
nbtocep 55 cm — 6 F, 06bem 20 mn, P = 180 mm pT.cT.), aHrmokomnnekc Philips Allura FD20, pexum CO, special;
0 — apTepuorpaMmma 9TOro Xe nauueHTa npu BBeAeHUM KOHTpacTHoro npenapata OmHmnak-300, o6bem 10 mn,
ckopocTb 6 mn/c, passegeHue 1:1. MNpUYNHON BbINOAHEHUS aHrnorpadum ¢ MCMONb30BAaHMEM MNOACOAEPXKALLErO
KOHTPACTHOrO BellecTBa cTana HeobxoaMMOCTb BEpUPMKALNN NOAO3PEHUS HA ANCCEKLMIO NPOKCUMaNbHOM 4YacTu
[MBA nocne BbINOMIHEHHOW aHIMONNACTUKN.

Hcnonb3oBaHne aBToMatndeckoro nHbektopa CO, npu MHTEPBEHLIMOHHbIX
BMelLaTebcTBax Ha 6eapeHHO-NoAKOIEHHOM cermeHTe. [NepBbivi onbIT B Poccumn
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FD 37 cm

Puc. 4. CenektnsHas kapbokcuaHrnorpadus neBom HUXHeEN KOHEYHOCTM Nocse 6anfioHHOW aHrMONAaCcTUKM U CTEH-
TUPOBaHUSA 30H NopaxeHus MNMBA BbINOIHEHA C UCMONIb30BaHMEM aBTOMATMYECKOro uHxektopa ans CO, “Angiodroid”,
raing-nHTpoaptocep 55 cm — 6 F, o6bem 20 mn, P = 180 MM.pT.CT.), aHrnokomnnekc Philips Allura FD20, pexum CO,

special.

Ha aHrnorpammax 4eTko BU3yanM3npPyOTCS MPOCBET COCYyAa, CTPYKTypa, MECTO MMMAaHTauumM Kak HUTUHOJIOBOIO
MaTpUYHOro, TaK 1 NAIETEHOrO CTEHTOB, OTCYTCTBME ANCCEKLMN apTEPUN N IKCTPaBa3auum KOHTPACTHOMO BELLLECTBA.
MarucTtpanbHble apTepun NEBOI HMKHEN KOHEYHOCTM KOHTPACTMPYIOTCS A0 cTonbl. Xupypr Ldepkay B.B.

MEHTOB — MPOBOAHMKA, OaN/IOHHOro KaTeTepa,
cteHTa. Mo Hawemy OnbITy, ONTUMAasbHbIMMN
napamMmeTpamMu 4Js BbINOJIHEHMS NPOoLUEenypbl Ha
6enpeHHO-NoaKONIEHHOM CErMeHTe Mbl cHMUTa-
em BegeHne 20 mn CO, Ha paBneHun 250 mm
pT.cT. Mpn BbIpaXeHHOM GOIEBOM CUHOPOME
JaBJleHVe B MHBEKTOPE MOXHO OrnyckaTb A0
CUCTOJINYECKOrro AaBJfiEHMNS NaLmMeHTa.
MpMepoM BbINOSIHEHUSA TakKoro mccneno-
BaHMS MOXET CIY>XXUTb UCTOpusS 6oNesHn na-
uneHta M., 73 net, NOCTyNMBLLEro B OTaene-
HNE C KIIMHWYECKOW KapTUHOW ULLIEMMNU, YIPO-
Xalolwen NoTepen NeBON HUXHENM KOHEYHOCTMN,
accoLMMPOBaHHOW C CyBOKKIO3MEN NoBepX-
HOCTHOW BeapeHHOoN apTepun (puc. 2-4).

BbiBOAbI

1. B HacTosilwee BpeMs yrinekucnblii ras
MOXHO paccMaTpmBaTthb Kak peasibHyo anbTep-
HaTUBY NoacoaepXalliyM KOHTPACTHbLIM BeLle-
CTBaM Kak npu NpoBeaeHnn ANarHoCTUYECKUX
VICCﬂeJJ,OBaHVIVI, TaK " Mpu BbINMNOJIHEHUN neyeob-

HbIX NpoLenyp y NaumMeHToB C ULIEMUEN, YrpoO-
>KaloLwenm KOHEYHOCTN.

2. Mo ka4vecTBy KOHTpacTupoBaHmsa CO, He
yCTynaeT hoacoaepXalliyM KOHTPACTHbIM Be-
uiecTeam, Npu 9TOM He BbI3blBAET anneprmye-
CKMX peakuuii, ero npumeHeHve 6e30MacHo
y NauUMEHTOB C XPOHUYECKOI BONE3HbI0 NoYek
1 NOBbILLUEHHbIM YPOBHEM KPEeaTUHMHA.

3. Vcnonb3oBaHme aBTOMATUYECKOrO WH-
xektopa gns CO, n cneumanbHbiX NPOrpaMmm-
HbIX MaKeTOB NO3BOJSET BbINOJHATL Npoueny-
py aHrmorpadunn n 4YpeckoxHoro BMeLlaTesb-
cTBa ObICTpO, 6e3omacHo U KOMPOPTHO AONs
nauueHTa, npu 3ToM Ka4yecTBO BM3yanm3aumun
He ycTynaeT Wn306paxeHUsaM, MOoJSTyYeHHbIM
C UMCMoSb30BaHMEM KoacoaepXXalmx KOH-
TPaCTHbIX BELLECTB.

4. HeobxooMMo panbHenlee HakornjieHue
MaTepuana gns nosydyeHuss 6osiee MNoOJIHOro
NPeacTaBfeHNs O KIMHWYECKON 3HA4YMMOCTU
N BO3MOXHOCTSX NpuMeHeHus Kapbokcu-
aHruorpadpun.
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Introduction

The use of carbon dioxide in the surgical
practice began in 1921 when Carelli H.H. de-
scribed its injection into the paranephric fat (1).
This was followed by the works of Colle G., who
described the first introduction of CO, into the
venous system in 1928 (2), and Moor R.M.,
who proved the safety of introducing CO, into
the left heart in 1940 (3). On the territory of the
former USSR, the first works on the use of
carbon dioxide in patients with congenital heart
defects were performed by Professor
K.B. Tikhonov in 1958 and described in his
monograph “Possibilities and prospects of
studying the cardiovascular system using a gas
environment” (4). In 1964 in Novosibirsk
Professor O.S. Antonov summarized the results
of his work in the book “Diagnosis of congenital
and acquired heart disease using carbon diox-
ide angiocardiography” (5). The first articles on
the use of CO, as a contrast agent in portogra-
phy and aorto-arteriography of the lower ex-
tremities, stenting of the renal and iliac arteries
and TIPS procedures in Russia were published
by V.N. Shipovsky et al. in 2010-2011 (6, 7).
In their articles the authors describe in detail
the technology of “manual” introduction of CO,
into arterial system, as well as advantages, dis-
advantages and possible risks of the procedure
(8). The first experience of using an automatic
CO, injector (ACDA Angiodroid (ltaly)) in the
Russian Federation when performing both di-
agnostic and therapeutic interventions on the
arteries of the lower extremities was described
by V.V. Derkach (9, 10).

Methods

Angiography is the golden standard for

diagnosis of peripheral arterial disease

According to the National guidelines for
management of patients with lower extremity
arterial disease 2013 and 2018, contrast angi-
ography is the golden standard for imaging of
the lower extremity arteries. It remains the most
available and widely used technique. Angiograms
can easily be analyzed and interpreted by most
specialists working with this pathology.
Technological development of X-ray equipment,
including the use of digital subtraction angiogra-
phy, reduction of the diameter of angiographic
catheters, and selective catheterization, have
led to better assessment of blood flow and made
the procedure safer. In patients with life-limiting
impaired dynamic blood flow, refractory to con-
servative treatment methods (including exercise
therapy and training walking), for whom a pos-

sibility of revascularization is being considered, it
is advisable to switch directly to invasive angiog-
raphy for anatomical examination and determi-
nation of treatment tactics.

Risks and complications associated

with angiography

There are clinical situations when non-inva-
sive anatomical examinations may have a great-
er risk to the patient as compared to invasive
angiography. This applies to patients with pro-
gressive chronic diseases of liver and kidney.
For them, the dose of contrast agent for inva-
sive angiography should be lower than for CT
angiography. Despite a number of advantages,
angiography also has some limitations associ-
ated with both the risk of the invasive procedure
itself and the risk associated with the adminis-
tration of a contrast agent. Since nephrotoxicity
is dose dependent, it is important to minimize
the use of contrast agent.

Typical complications that can occur during
invasive interventions and catheter manipula-
tions, such as atheroembolism, dissection,
rupture of the vessel wall and its perforation,
can also develop during angiography. Certain
complications not related to the access site,
such as nephrotoxicity, atheroembolism, aller-
gic reactions to a contrast agent, may not occur
immediately after the procedure. Dose minimi-
zation can be achieved by digital subtraction
technology, by placing a catheter near the arte-
rial lesion, as well as through the use of new
modern techniques of angiography without io-
dine-containing contrast agents. Currently, an-
giography of the lower extremies using carbon
dioxide as contrast agent administered through
an automatic CO, injector, appears to be the
most promising of these technologies. Pre-
liminary data suggests that nephrotoxicity can
also be minimized by using hemofiltration prior
to angiography (at creatinine level greater than
2.0 mg/dL). According to the conclusions made
by J.Y. Chen (11), the incidence of various
complications associated with angiography
procedures exceeds 5.5%; 0.05% procedures
were associated with serious complications.
Challenges and limitations of using iodine-
containing contrast agents may include the fol-
lowing: allergic reactions to iodine-containing
CA; risks of contrast-induced nephropathy;
limb-threatening ischemia associated with dia-
betes mellitus and CKD; kidney transplantation;
high creatinine levels (Cr > 2.0 mg/dL); im-
paired filtration function of the kidneys (eGFR

Hcnonb3oBaHne aBToMatndeckoro nHbektopa CO, npu MHTEPBEHLIMOHHbIX
BMelLaTebcTBax Ha 6eapeHHO-NoAKOIEHHOM cermeHTe. [NepBbivi onbIT B Poccumn
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Carboxyangiography — Terra Incognita

Despite the relative success described by
both domestic and foreign authors, the method
of diagnostic and therapeutic endovascular
procedures with carbon dioxide as a contrast
agent has not been yet widely used in the clini-
cal practice (12). In our opinion, this is mainly
related to the insufficiently accepted use of
special applications and programs that provide
an identical quality of angiographic CO, images
in comparison with iodine-containing contrast
agents. However, modern angiographic equip-
ment allows obtaining high quality images using
CO, in combination with special software
(Fig. 1).

Furthermore, “manual” method of CO, injec-
tion, used by the most authors to date, is rather
laborious and time-consuming (13). Currently
there are more and more publications in the
foreign literature about diagnostic and thera-
peutic interventions with automatic injector of
carbon dioxide “Angiodroid” (automated & safe
CO, angiography) which radically changed the
laborious method of "manual” injection.

In addition to clinical benefits, there are eco-
nomic ones — CO, is much cheaper than con-
ventional modern iodine-containing contrast
agents (14).

Indications for CO, angiography have not
been defined yet. CO, can be used as a con-
trast agent in any hollow anatomical structure
(arteries below the diaphragm, veins, bile ducts,
urinary tract, abscess cavity, fistulas) (15).

Thus, the main clinical indications currently
may include:

1. Risk of contrast-induced nephropathy in
patients with chronic renal failure. It is a key indi-
cator because CO, has no nephrotoxic and
hepatotoxic effects.

2. Allergic reactions to iodine-containing con-
trast agents.

3. Transjugular portography during TIPS
procedure (transjugular intrahepatic portosys-
temic shunt). When CQO, is injected into hepatic
vein at the “jammed” position of the catheter,
gas diffuses through the cell membrane into
the portal system and thus, there is a chance
to identify the portal vein. This is essential for
the puncture needle navigation during the TIPS
procedure.

4. Gastrointestinal bleeding. Very low vis-
cosity of CO, helps to reveal arterial bleeding
that is not detected by conventional selective
arteriography. This is particularly important in
case of intestinal bleeding below the ligament
of Treitz (lower gastrointestinal bleeding).

Fig. 1. a — Patient with occlusion of the superficial femo-
ral artery: carboxy-arteriogram made with automatic
CO, injector “Angiodroid” (left), diagnostic catheter
125 cm - 5F, volume 30 mL, P = 180 mm Hg, angio-
complex Philips Allura FD20, CO, special mode;

b — Arteriogram of the same patient with administration
of a contrast agent Omnipaque-300, volume 10 ml, rate
6 mL/sec, dilution 1:1.

Surgeon Derkach V.V.

In some cases clinical indications can be
enhanced by economic factors. This is due to
the fact that carboxyangiography is many times
less costly than conventional liquid contrast
agents (16).

Discussion

Using an automatic CO, injector for arte-

rial lesions above the knee joint cleft

For the successful implementation of diag-
nostic and therapeutic endovascular proce-
dures in patients with lesions of the femoral and
popliteal arteries, strict compliance with certain
conditions is necessary. The essential condi-
tions are as follows: availability of sterile medi-
cal carbon dioxide, ability of the angiographic
complex to provide a sufficient angiography
frame rate (at least 3 frames per second), DSA
mode, and immobility of the studied area of in-
terest. An automatic injector of CO, and a pack-
age of special programs for working with car-
bon dioxide integrated into the angiographic

Ne 60, 2020



INTERVENTIONAL ANGIOLOGY

Fig. 2. Selective carboxyangiography of the left leg using automatic CO, injector “Angiodroid”, guide-introducer
55 cm - 6 F, volume 20 mL, P = 180 mm Hg, angiocomplex Philips Allura FD20, CO, special mode.

complex allow to carry out the procedure quick-
ly and safely, to use all angiocomplex functions
for reducing the patient exposure dose — road
map, pixel shift, inversion scale, etc.
Endovascular interventions. The use of
CO, for recanalization, balloon angioplasty and
peripheral artery stenting is the only option in
patients with contraindications to iodine-con-
taining contrast agents. Carboxyangiography in
patients with chronic kidney disease, diabetes
mellitus, and renal transplant makes it possible
to minimize the risk of negative effects on renal
function. There are two strategies for the use of
carbon dioxide when performing diagnostic
and therapeutic procedures below the inguinal
fold. The first strategy is aimed at reducing the
use of iodine-containing contrast agent by re-
placing it with carbon dioxide at some stages
of the procedure. The second strategy — iodine
free — proposes the complete replacement
of iodine-containing CA with carbon dioxide.
In our opinion, the choice of a strategy of car-
bon dioxide use should be based on the pa-
tient's condition, risk factors for CKD or con-
trast-induced nephropathy, the planned scope
of the intervention and its complexity, as well as
on the experience of the surgical team per-
forming the procedure. Desire to perform an
examination or surgery using new equipment
and without conventional contrast agent should
not override the benefits of the procedure and
increase the risk of misinterpreting results of
examination or outcome of the surgery.

It is mostly appropriate to initiate implemen-
tation of carboxyangiography into the clinical
practice of the department with diagnostic and
therapeutic interventions in patients with oc-
clusive stenotic lesions of the femoropopliteal
segment. This is caused by the rather large dia-
meter of the arteries, understandable and fa-
miliar anatomy, relative immobility of the stud-
ied segment, absence of the need to change
the inclination of the table or a limb, and less
marked escalation of pain syndrome caused by
administration of the contrast agent, even in
patients with CLI. At the same time, it is neces-
sary to set the volume and pressure of carbon
dioxide on the injector in order to obtain a high-
quality image. These parameters depend on
the length and diameter of the introducer or
diagnostic catheter, as well as on the presence
of additional instruments in the introducer —
guidewire, balloon catheter, stent. According to
our experience, we consider the following opti-
mal parameters for the procedure on the femo-
ral-popliteal segment: an injection of 20 ml
of CO, at a pressure of 250 mm Hg. In case
of marked pain syndrome, the pressure in the
injector can be lowered to the patient’s systolic
pressure.

The case of a patient M. 73 years old, ad-
mitted to the department with clinical signs of
limb-threatening ischemia in the left leg associ-
ated with subocclusion of the superficial femo-
ral artery, can serve as an example of such in-

Hcnonb3oBaHne aBToMatndeckoro nHbektopa CO, npu MHTEPBEHLIMOHHbIX
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Fig. 3. a — Selective carboxyangiography of the left leg after the balloon angioplasty of the affected areas of the SFA,
performed using automatic CO, injector “Angiodroid”, guide-introducer 55 cm - 6F , volume 20 mL, P = 180 mm Hg,
angiocomplex Philips Allura FD20, CO, special mode; b — Arteriogram of the same patient with administration of
a contrast agent Omnipaque-300, volume 10 ml, rate 6 mL/sec, dilution 1:1.

The reason for performing angiography using the iodine-containing contrast agent was the need to verify suspected
dissection of the proximal part of the SFA after the angioplasty.

Fig. 4. Selective carboxyangiography of the left leg after the balloon angioplasty and stenting of the affected
areas of the SFA, performed using automatic CO, injector “Angiodroid”, guide-introducer 55 cm - 6 F, volume 20 mL,
P =180 mm Hg, angiocomplex Philips Allura FD20, CO, special mode.

The vessel lumen, structure, place of implantation of both nitinol matrix and braided stents, the absence of artery
dissection and contrast agent extravasation are clearly visualized on the angiograms. The main arteries of the left leg
are contrasted up to the foot.

Surgeon Derkach V.V.
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Conclusions

At the present time, carbon dioxide can be
considered as a real alternative to iodine-con-
taining contrast agents for both diagnostic and
treatment procedures in patients with limb-
threatening ischemia.

As for the quality of contrasting, CO, is not
inferior to iodine-containing CA, while it does
not cause allergic reactions and is safe for the
patients with chronic kidney disease and ele-
vated creatinine levels.
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HenocpeactBeHHble U OTAANEHHbIE pe3y/ibTaThbl
CTEHTUPOBAHUSA NOYEUYHbIX APTEPHH

A.A. AcagoB*, A.C. Bpaaun, N1.A. Koeanbuyk, B.B. @omeHko, A.B. A3apos,
C.Tl. Cemutko, A.I". MocennarHn

Kagpeapa nHTepBeHUNOHHON KapanoaHrnonoriv n HINL nHTepBeHLMOHHOV KapamoaHruoaorum
®raoy BO lMepsbii MITMY nmenn .M. CeuyeHoBa MuH3aapasa Poccum (Ce4eHOBCKui YHUBEPCUTET),
MockBa, Poccusi

CTeHO3 MoYe4HbIX apTepuii MPUBOANT K HECKOJIbKUM KITIMHUYECKUM CUHAPOMAaM — OT TPYAHO KOHTPOJIMPYEMOWi
rMNepTOHUM [0 ULLIEMUYECKOV HegponaTum v TAXes104 Mo4YeyHol HeaocTatoyHoCcTy. CTeHO3 No4YeyHowi apTe-
PUM BOBHUKAET M3-3a OTJIOKEHUS] aTepOCKIEPOTUHECKMX GISLLIEK B MOYEYHbIX apTepumsx (0ObIYHO Yy Jitoaer
cTapiue 50 1IeT ¢ conyTCTBYIOLUMM CaxapHbiM AMabeToM, MyJsibTUGOKabHbIM aTepOCKIEPO030M), HO MOXET
ObiTb 13-32 PUOPOMBILLIEYHO ANCTNa3nY. IHLOBACKYISPHOE JIeHEHUNs BKJII0YAET aHrMoMaacTuKy CO CTEHTU-
POBaHNEM C LIEJIbIO YJIYHLLEHMWS MPUTOKA KPOBU K MOPAaXEHHOM M04Ke, YTO MOXET MOMOYb B [0JIrOCPOYHOM
KOHTpOJIE apTepuaabHOro AaBaeHUs v YaydLieHuy OyHKUMS MoYek. B npeacTaBieHHON CTaTbe OTPaXeHbl
HEerocpeaCcTBEHHbIE Y OTAaIEHHbIE PE3Y ibTaTkbl 3HAOBACKY/ISIPHOIO J1€4EHMs CTEHO3UPYIOLLEro aTepoCKIepO0-
3a royeyHbix aptepuii y 190 naymeHToB.

KnroueBbie cnioBa: Ba3opeHasibHas rmnepTeH3usl, CTEHTUPOBAaHNE roYeYHbIX apTepuii, apTepuanbHas rurnep-
TeH3us

Immediate and long-term results
of renal arteries stenting

D.A. Asadov*, A.S. Vradi, I.A. Koval’chuk, V.V. Fomenko, A.V. Azarov,
S.P. Semitko, D.G. loseliani

Department of Interventional Cardioangiology and Scientific and Practical Center of Interventional
Cardioangiology of the Federal State Autonomous Educational Institution of Higher Education,

I.M. Sechenov First Moscow State Medical University of the Russian Ministry of Health, Moscow,
Russia

Renal artery stenosis is associated with several clinical syndromes ranging from poorly controlled hypertension
to ischemic nephropathy and severe renal failure. Renal artery stenosis commonly occurs due to the deposition
of atherosclerotic plaques in the renal arteries (usually affects people older than 50 with concomitant diabetes
mellitus, multifocal atherosclerosis), but may be due to fibromuscular dysplasia. Endovascular treatment
includes angioplasty with stenting to improve blood flow to the affected kidney, which can help with the long-
term control of blood pressure and improve kidney function. The presented article reflects the immediate and
long-term results of endovascular treatment of stenosing atherosclerosis of the renal arteries in 190 patients.

Keywords: renovascular hypertension, renal arteries stenting, arterial hypertension.

ApTepuanbHasa runepteHauns (Al) asnsaeTtcs
O[HUM 13 Hanmbonee pacnpoCTPaHEHHbIX cep-
[e4YHO-COoCYyaMCTbIX 3aboneBaHuin, accouunpo-
BaHHbIX C BbICOKOW VMHBaNMan3aunen n cMepT-
HOCTbIO HaceneHusa. B Poccumn 6onee uvem
y 40% B3pOCNOro HaceneHnus MMeKTCAa Te U
VHble nposeneHus Al, n ganeko He BCe CBOe-
BpeMeHHO obpallaloTcs 3a MeauLMHCKOM no-
MoLpbto. MpuynH Al MHOro, aTo 3aboneBaHue

MOXHO CYMUTaTb MNOJIMITUONOIMYHBIM. TOYHO
YCTaHOBUTb MNpuYMHy 3aboneBaHus yaaeTcs
haneko He Bcerga. Cpeay MHOXeCTBa NPUYUH
Al ocoboe MeCcTO 3aHMMaeT Ba3opeHasibHas
runepTtoHua (BPI), koroa BuHOM 3aboneBaHus
ABNsgeTca naTosorma nodvek. Peyb maoet nmbo
O NapeHXMMaTO3HOW naTosiorMn noyku (pe-
HanbHasa AlN), nMbo O HapyLleHUM BaCKynsipu-
3aumm aToro opraHa (BasanbHaa ¢opma Al).

HernocpencrTBeHHble 1 0TAasIeHHbIE Pe3y/ibTaTbl CTEHTUPOBAHMS MOYEYHbIX apTepPUN



MHTEPBEHLIMNOHHAST HE®OPOJIOMMs

He wnckniodeHa mn cmewaHHaa ¢dopma, korga
B natoreHe3e Al yyacTBylOT 00a KOMMOHEHTA.
OaHHaa dopma Al npenctasnseT coboi OT-
LEJTbHYI0 HO30JI0MUI0 U XapakTepuadyeTcs CTON-
KMM TMOBbILLEHNEM apTepuanbHOro aAaBneHus
(AD), 4yacTo pedpakTepHbIM NN OTHOCUTESNILHO
pedpakTepPHbIM K MEOMKAMEHTO3HOMY feye-
HUIO, OaXe MPU NCMOJSIb30BaHMN OBYX- NN TPEX-
KOMMOHEHTHOW TIMNOTEH3VBHON Tepanuun. BPI
HabnogaetTca npumepHo B 4-5% cnyyaeB oOT
BCcex BnAoB Al, 4acTO BbISIBASETCHA Y MOJIOA0I0
HaceneHus (1). MNMpwn BazanbHOW dopme Ba30-
peHanbHoW Al mpu4nHoi 3aboneBaHUs ABNSI-
€TCH CHUXEeHMe OOCTaBKM KPOBW B OOHY UK
o6e NoYku n3-3a CTEHO3MPYIOLLLErO MOpPaKeHUs
NMoYeyHbIX apTepuin BBUAOY aTepOoCkKepoTunye-
CKOro rnopaxeHus No4YeyHoW apTepum unn ee
duMbpoMbILLIEeYHON aucnnasuvu. Y naymeHToB
c TaxxenbiMu popmamm Al B Bo3pacTe oo 40 net
BPI" HabnopaeTcs npumepHo B 15% cnyyaes,
a cpeau naumeHToB cTapuie 60 neT 3TOT noka-
3atenb yBenmumaetcsa 4o 50% (2, 3).

Kak Mbl yke oTMmedanu, Hambosiee 4yacTbiMU
NPUYMHAMU CY>XKEHUS MOYEYHbIX apTeEPU ABNS-
IOTCS1 CTEHO3MPYIOLLNK aTepocKnepos n prdpo-
MbllLEYHas aucnnasus. ATepockiepoTn4eckoe
nopaxeHne MNoYeyHbIX apTepuii HabnoagaeTcs
npumepHo B 90% OT BCEX MOPaXeHUn 1 vaule
BCero siokannayeTca B 06/1aCTN YCTbEB M NPOK-
CUMaJIbHbIX CErMEHTOB MoYeyHom apTepun (4).

DrbpombilieyHas ancnnasvs BKIoYaeT re-
TEPOreHHyYI0 rpyrnny HeaTepOoCKIepOTUYECKUX
N HEBOCMANTENbHbLIX W3MEHEHUN apTepun,
NPUBOASLLMX K CY>XEHMAM COCYO0B Pas3fiMyHOMN
CTEMEeHN BbIPAXEHHOCTU, WX OKKIO3UN UK
dopmMmpoBaHmio aHeBpuaM. PrbpombiLLeyHas
amncnnasma 6onbluel YacTbio HabnogaeTcs
y XeHLuH B Bo3pacTe 40-60 neT. MNpuynHa nay-
yeHa HepocTaTo4HO nosiHo. OgHako 3HavyeHune
MOXET MMeTb reHeTuyeckasi NpeapacrnonoxXeH-
HOCTb, a KypeHune MoxXeT OblTb pakTOPOM pUcKa.
drbpombllieyHas aucnnasvs yJalle pas3BuBa-
eTca y Nogen ¢ natosiormen coegnHUTENbHOM
TKaHU (Hanpumep, Npu HaanMyum CUHOPOMA
Onepca-axno IV Tmna, KNCTO3HOro MeanaHe-
KpO3a, HacneacTtBeHHOro HedpwuTta, Henpodpu-
bpomaTto3sa).

Oducnnasus cpepHer 06004k COCYyOOB —
caMblll HacTbI TUMN NATO0rMK, XapakTepuay-
€TCH CMEeHSIIOLWMMNCS 30HAMU TOJICTbIX N TOH-
Knx pubpOo3HO-MbILLIEYHbIX BOJIOKOH, coaep-
XallMx KoJinareH M pacrnofloXeHHbIX BAOOJb
cpenHen obonoyku. Mpu nepumeguanbHomn
ancnnasmm obLUIMPHbIE OTNOXEHUS KosnareHa
MMEeIOTCH B HApPYXXHOM nNonoBuHe cpeaHen obo-
noykm aptepumn. PubpomsllieyHasa amcnnasus

PucyHok. Knaccuieckuin cumntom “HuTka 6yc” (cTpen-
Ka) y naumeHTa ¢ pnbpoMbILLEYHOW Ancnnasnern novey-
HOW apTepun.

MOXET nopaxkaTtb noyeyHble apTepun (60-75%),
COHHbIE 1 BHYTpUYyepenHble (25-30%), BHYTpU-
OptowwHble (9%) 1M Hapy>XHble NOAB3O0LLHbIE
(5%) apTepumn.

durbpombilieyHas amcnnasmsa MOXeT MNpo-
TekaTb 6eCCMMNTOMHO HE3aBUCUMO OT JlOKa-
nmn3aumm natonorun. Ecnn pasBopadvBaeTcs
KJIMHMYEeckasa cumnTomMaTtika, TO Npy nopaxe-
HUK MOYEYHbIX apTEPUI OHA MPOSIBASETCS BTO-
puyHon Al

YnbTpa3BykKoBOE MCCrieLoBaHME MOXET Mo-
3BOINTb 3anoA03puTb gaHHoe 3abosieBaHue,
O[HaKO TOYHbIM AnarHo3d GUOPOMbILLEYHON
aucnnasmm yctaHaBAMBaAKOT Ha OCHOBaHUU
aHrnorpadumn, oeMoHCTpupyoLwen gepopma-
LMo apTepuii, umeroLwmx sua 6yc (Nnpu meam-
anbHOM WM MepuMenuanbHoOM gucnnasnm)
WM KOHLIEHTpUYeckoe nnMbo OIMHHOE JIEHTO-
obpa3Hoe cyxeHue apTepuii (Npum AOpyrux
dopmax) (PUCYHOK).

JNleyeHne dmMbpPOMbILLIEYHON aMcniasny 3a-
BUCUT OT ee nokanmdaumn. OHO MOXET BKJIO-
YaTb YPECKOXHYIO TPAHCAIOMUHASIBHYIO aHINO-
MIacTuKy CO CTEHTMPOBAHUEM UM 6€3 Hero,
LWYHTMPYIOLME onepaunm nnu xmpyprmyeckoe
JfledyeHne aHeBpu3Mbl. BaxkHbIM ABNsieTCS 0Tkas
OT KypeHus. KoOHTposb apyrnx hpakTtopoB puUcka
arepockiepos3a NoMoraeT NPeaoTBpaTUTb YCKO-
PEHHOE pPa3BUTHE apTEPUASTIbHOIO CTEHO3A.

Mbl paccMoTpen BO3MOXHbIE BapuaHThI
HapyLLUEeHMs BaCcKysipu3aumvm noykm B pesysb-
TaTe CYXEHUs1 MoYeYHbIX apTepuin, a B Oaib-
HenwemM paccMOTPUM BOMPOCHLI 3HOOBACKY-
nspHonm penepdysnm Npm atepockiepoTnyec-
KOM CTEHO3MPOBAHNM NOYEYHbIX aPTEPUINA.
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B HacTosee Bpems Hanbonee adpdekTnB-
HbIM M ONTUMaJsibHbIM METOAO0M JIEYEHUA CTe-
HO3MPYIOLWMX MOPaXEHUM MOYEYHbIX apTepui
SIBIFETCA peBackynsapudaums no4yku. Xmpypru-
yeckasi peBackynsapmsauns NoYKy BBUAOY CIOX-
HOro AO0CTyna K ee CocyaMmcToMy Ny4Ky BCcerga
cuMTanacb kpanHe HeynobOHOW npoLuenypon
ONS XMPYpros, MNO3TOMY MOC/Ee BHEOPEHUS
B KJIMHUYECKYIO MNPaKTUKy 9HO0BACKYNSAPHOMN
npouenypbl CTEHTUPOBAHMUSA MOYEYHbIX apTe-
puiA OHO CTano, MOXHO cKka3aTb, be3anbTepHa-
TUBHbIM U Hambonee apPEeKTUBHLIM METOOOM
neyeHns BasanbHOW ¢opmbl BPI, oTTecHuB
XVPYPruyeckme MeTonbl JIEHEHUS Ha BTOPOM
nnaH (5).

OOHako ecny TEXHMYECKOEe NPEeBOCXOACTBO
9HAOO0BACKYNAPHOIO MO CPaBHEHUIO C XUPYP-
r’MYECKMMN MEeTOoAaMU JieYeHUs Ba3asibHOMN
dopmbl Al B HacTosILLEee BPEMS HE Bbl3blBaeT
COMHEeHUd, TepaneBTUYeCckun adpdekT pesa-
CKynapu3aLmm rnoykm no cpaBHEHUIO C Meamka-
MEHTO3HbIM Jie4eHneM He oveBuaeH. KpynHoe
paHOOMU3NPOBAHHOE wuccnenosaHmne Astral,
KoTOpoe Obino 3aBeplueHo B 2008 r., He BbIsIBU-
IO LOCTOBEPHON pasHuMLbl MeXAy pesynbrara-
MU 3HOOBACKYAAPHOr0 U MEeOMKaMEHTO3HOro
neyeHna y NaumMeHToB C Ba3opeHanbHom $hop-
monm Al (6). B aTom nccnegoBaHuy nauveHThl
cocTaBuau 2 rpynnel: B 1-10 rpynny Bowwav na-
LIMEHTbI, KOTOPbIM BbINOAHSAN aHIMOMIACTUKY
noyeyHow aptepun (bannoHHasa aHrvonnacTu-
Ka UNn CTEHTUPOBAHME) B COYETAHUM C Meau-
KaMeHTO3HbIM neveHnem (n = 403), a 2-10 rpyn-
ny COCTaBMIM NAUMEHTbI TOJIbKO C MeAVNKAMEH-
TO3HbIM niedeHmem Al (n = 403). MeanaHa
HabnopgeHns coctaBuna 34 mec. lNepBUYHON
KOHEYHOW TO4YKOW nccnenoBaHust ObIIO U3yde-
HMe novyeyHowr PyHKUMM, TOraa Kak BTOPUYHbI-
MU Touykamu Obinu nokasatenn AL, OCHOBHble
noyeyHble N cepaeyHO-CcocyamcTble codbITUS,
CMepTHOCTbL. B pesynbtate npoBegeHHOro
MccnenoBaHnsa He yaanocb MNONy4UTb CTaTu-
CTNYECKM OOCTOBEPHOM pasHULbl HU MO OOHO-
MY M3 N3YYEHHbIX NokasaTtenen (4actoTa yxya-
LLIEHUSA COCTOSIHUS B CBSA3U C HapYyLUEHMEM MO-
YEeYHOMN PYHKLUUK, a TaKKe PpadHULLbl B CHUXEHUN
ypoBHS1 ALl, OCHOBHbIX MOYEYHbIX U CEPLAEYHHO-
COCYOUCTbIX COObITUIA U CMEPTHOCTMU). Takum
o6pas3om, aBTOpPblI HE MOJSy4MIM MPU peBaCKy-
napur3ayms NoYEeYHbIX apTEPUN 3HAYUTESNTIBHOIO
OOMOJIHNTENIBHOIO  KNIMHU4Yeckoro adpdekTa
B OTHOWEHUN (PYHKLMM no4ek, KoHTpons A/,
NMOYeyHbIX, CepaeYHO-COCYANCTbIX COObITUN
UM CMEPTHOCTU MO CPaBHEHUIO C KOHCepBa-
TUBHON Tepanuein. Cnaboil CTOPOHOWN 3TOro
nccnenoBaHus ABNsscA TOT dakT, YTO Y 3Ha4YU-

TeNbHOW 4YacTu NMauMeHTOB BbiNosHANAch 6an-
JIOHHas aHrvonJacTuka MOYEYHbIX apTepun
6e3 nocnenyoulero cteHTMpoBaHus. M3BecT-
HO, 4TO Npwu GaNNIoOHHOM aHruonnacTuke 6e3
MoCNeaywwero CTEHTUPOBAHUA [O0BOJIBHO
4aCTbIM OC/IOXHEHWEM B OTOAJNIEHHbIE CPOKU
SIBISIETCHA PECTEHO3 cocyna, KOTOPbIA MOI HU-
BE/IMPOBaTb MEPBUYHbIE PEe3y/bTaTbl MNpoLle-
Aypbl.

B 2010 r. 6b10 3aBeplUeHO creaylollee
60nblLUOE PaHOOMU3MPOBAHHOE UCCNeaoBa-
Hune Coral (7), B koTopoe Bowuio 947 nauneH-
TOB ¢ Al' M CTEHO30M NMo4YeYHo apTepumn bonee
60%, koTopble NpuUHMManu aesa u 6onee rmno-
TEH3MBHbIX Mpenapata. NpoaomKUTENbHOCTb
nccnenoBaHua coctasmna 43 mec.

MaumeHTbl ObiNM pa3geneHbl Ha 2 rpynnbl:
B 1-t0 rpynny Bowsn GOJibHbIE, KOTOPbLIM Ha
doHe MeamKkamMeHTO3HON Tepanun OblNo Bbl-
MOJSIHEHO CTEHTUPOBAHME MOYEYHbIX apTepPUi,
a BO 2-10 rpynny — NaumeHTbl, HAX0auBLLUNECS
TONBKO Ha MegukaMeHTO3HOW Tepanuu. lMaun-
€HTOB HabNganNu A0 HaCTyrNeHUs Kaknx-nmbdo
HeGNAronpUATHbLIX CEPAEYHO-COCYANCTbIX UN
MOYEYHbIX COObITUIM (KOMOVMHMPOBAHHAA KOHEY-
Has Toyka: CMepTb OT CEPAEYHO-COCYAMNCTbIX
WX MOYEYHbIX MPUYMH, MHOAPKT Muokapaa,
VMHCYNbLT, rocnutTanmMa3auns no noBoay cepaey-
HO-COCYOMCTOMN HEeOoCTaTO4YHOCTU, MPOrpec-
CUpPYIOLLEN MOYEYHON HEeOOoCTaTO4YHOCTU WIn
HEOOXOANMMOCTb 3aMeCTUTENbHOW MOoYeyHOoM
Tepanun).

Mo pesynbTataM OAHHOMO MUCCNEeOBaHMUS
JOCTOBEPHOW pasHULbl MEXAY U3YyYEHHbIMU
rpynnamMmm 60MbHbIX TakXke He OblsI0 NOJTy4EHO,
a UMEHHO: CTEHTUPOBAHME NMOYEYHbIX apTEPU
B KOMMJIEKCE C MeaMKaMeHTO3HOW Tepanuen
HE a0 CYLLECTBEHHbIX MPEVNMYLLLECTB B OTHO-
WEeHNN MpeaynpexneHnsa KInHUYeCKMx OcC-
JIOXXHEHUA Yy NauMeHTOB C aTepocK/iepoTnye-
CKUM NOPaKeHMEM NOYEYHbIX apTEPUI 1 apTe-
puanbHOMN TUMEPTOHUEN WU XPOHUYECKUMU
3ab6o05eBaHNAMM noyek. MoXHO NKLLb KOHCTa-
TUPOBaTb, YTO MOC/E CTEHTUPOBAHUSA MOYey-
HbIX apTepu BCe-Takm 4OCTUraNoCb He3Ha4u-
TenbHoe cHuxeHune undp AL npn pedppakrep-
HOW K Tepanun popme Al

Takum o6pa3oMm, cnenyetr OTMEeTUTb, 4TO
BOCCTaAHOBJIEHNE HAPYLUEHHOro KpPoBOCHAab-
XXEHUS MOYEK MYTEM CTEHTUPOBAHUSA MOYEYHbIX
apTepuin He NPUBOAUT K 3HAYUTESIBHOMY YITy4-
LLIEHMIO NokasaTtesiern GyHKUUN NMoYeK N JINKBU-
Jaumm TexX OCNOXHEHUN, KOTOPbIE XapaKTepPHbI
OJ151 CTEHO30B NOYEYHbIX aPTEPUN B CPABHEHUM
C pesynbrataMu TOJIbKO MeauKaMeHTO3HOro
neyeHnsn. CnepoBaTtesibHO, uUCCNenoBaHUSA
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B 9TOM HanpaBneHun y O0JIbHbIX CO CTEHO3U-
PYOLWMM MOPaXEHVWEM TMOYEYHbIX apTepui
HeobxoauMo NpoaoskaTb. BaxHbiM npencTas-
NIIeTca NpoBeAeHne UCCNenoBaHnin pasneib-
HO y GONbHbLIX C pPa3HOl CTeneHbid CTeHOo3a
COoCy[0B, CHabXxaloLyx KPOBbIO MOYKW. Bo3s-
MOXHO, MpX TakoM rnoaxone ypactcs Gonee
TOYHO ONpPeaennUTb CTENEHb CTEHO3a NOYEYHbIX
apTepun, npu KOTOPOW cnenyet BbIMOJHATb
CTEHTUPOBAHME C LENbI0 MNOIYYEHUA YETKOro
r’MNOTEH3MBHOI0 addpekTa.

Llenb paboTbl: n3yyeHne HeNocpenCcTBEH-
HbIX (FrOCMMTasNIbHbIX) U OTOANIEHHbIX PEe3yrbTa-
TOB CTEHTMPOBAHMS MOYEYHbIX apTEPUIN Y B0JIb-
Hbix ¢ BPI.

B uccnepoBaHume 6bin10 BkoveHo 190 naum-
EHTOB CO CTEHO3MPYIOLWMM MNOPaXeHMEM Mo-
YyeyHbIX apTepun M cumMntTomartmdeckonm BPI.
M3 nccnenoBaHms OblN NCKITIOYEHBI MALMEHThI
c GUBPOMBbILLEYHON Amncnnasmen MnovYeyHblx
apTepuin, C YPOBHEM KpeaTuHuHA OonbLie
400 MkMonb/n, HePPOCKIepo30M (MHAOEKC
nepudepmnyeckoro conpotrenenma >0,8).

KnnHmnko-aHaMHecTn4Yeckue OaHHble npen-
cTaBfieHbl B Tabn.1.

Bce 6e3 MCK/OYEHUSA MauMeHTbl UCXOOHO
ctpaganu Al pas3fsiIM4HOM CTEMEHU TSXKECTMH,
n3 Hux y 159 (83,7%) naumeHToB OHa Oblna OT-
HOCUTEJIbHO pedpakTepHON K MeOANKaAMEHTO3-
HOM Tepanun (npuem 3 n 6onee rMNOTEH3NB-
HbIX NpenapaTtoB). Kak BuaHo u3 tabn. 1, npu-
MepHO 65% O60NbHbIX ObIIN MYXCKOro nona,
Mo4YTU MOJIOBMHA WUCCNEO0BaHHbLIX MauMeHTOB
Kypuna (c npoaokmtTenbHocTbio 6onee 10 neT).
Y 71 (37,3%) nauyieHTa Obln caxapHbii anaber.
Y 78 (41,1%) nayneHTOB UMENIOCb CHUXEHUE
OYHKUMM MoYek, M3 HUX y 21 3HauynTenbHoe
(ypOBEHb KpeaTuHMHA CbIBOPOTKM KPOBU OO-
cturan 300 mkmonb/n), a y OCTalbHbIX — yMe-
PEHHOE (YPOBEHb KpeaTUHMHA B KPOBU Bapbui-
poBan ot 129 go 153 mkmonb/n).

lMpoTokon uccnegoBaHUsa BKIOYan CyTOY-
HOe MOHUuTopupoBaHme All, Y3/ noyek ¢ oueH-
KOW KPOBOTOKA MO MOYEYHbIM apTEPUSAM U BHY-
TPUNOYEeYHOro KpPOBOTOKa C oOnpeneneHnem
MHOeKca nepudepmnyeckoro CornpoTUBIEHUS
(RI), aHann3 ypoBHA MOYEBUHbLI N KpeaTUHuHa
KPOBW, KOMMbIOTEPHYIO TOMOrpaduio C KOHTpa-
CTUPOBAHMEM W WHBA3MBHYIO aHrmorpaduio
MOYEYHbIX apTEPUIA.

AHrmnorpadus noyeyHbix apTeEPUN BbiSBUNA
y Bcex 6e3 uckoyYeHUss BOoNbHbIX CTEHO3U-
pyloLlee nopaxeHme rno MeHbLUEen Mmepe 0gHOoMN
noyeyHou aptepum 6onee 75%. B cpenHem
CTENEHb CYXXEHWNS MNOYEYHbIX apTEPUIN COCTABU-
na 78,6 +£9,3% (tabn. 2). bonee 4em B NONOBU-

Tabnuua 1. HekoTopble KAMHUMKO-aHAMHECTUYECKMEe
nokasaTenn 06cnefoBaHHbIX 60NbHbIX
KonnyecTtso nauneHToB 190
Mon, m/x 123 (64,7%) /
67 (35,3%)
Bospacr, rogpl 52+3,4
MHpoekc macchl Tena 27,0+ 3,2
CaxapHblil gpaber, n 71 (37,3%)
KypeHve, n 92 (48,4%)
MpoOoMKNTENbHOCTb MTMNEePTOHUN, roabl 13+£8,7
PedpakTepHasa apTepuanbHas 159 (83,7%)
runepTeHs3uns, n
Cpenree AL, MM pPT.CT.
CUCTONIMYECKOE 158 + 14
aunacTtonuyeckoe 96+6,3
CTeneHb runepToHmn, n:
I (140-159/90-99 mm pT.CT.) 31(16,3%)
I (160-179/100-109 mm pT.CT.) 92 (48,4%)
lI(>180/>110 mm pT.CT.) 67 (35,3%)
YpoBeHb KpeaTnHUHa:
Hopma (<100 mMkmonb/n) 112 (58,9%)
ymepeHHbIi (100-200 mkmonb/n) 57 (30%)
3HauUTENbHbIN (>200 MKMOSb/) 21 (11,1%)
Hedpocknepoa:
cnabwinn (Rl < 0,7) 79 (41,6%)
ymepeHHbili (RI=0,7-0,8) 85 (44,7%)
BbipaxeHHbIl (Rl > 0,8) 26 (13,7%)

Ta6nuua 2. [aHHble aHrnorpadum atepockieposa novey-
HbIX apTeEpUi

CpepnHsia cTeneHb CTeHo3a, % 78 +9,2
Jlokannsaumsa nopaxeHus:
yCTbe 112(58,9%)
| cermeHT 41(21,6%)
Il cermeHT 37(19,5%)
Tvn nopaxexus, n:
O0OHOCTOPOHHEE 153 (80,5%)
[IBYCTOPOHHEe 37 (19,5%)
CTeH03 yaBOEHHOI NOYEYHON apTepum, n 8 (4,2%)

He Ccly4YaeB MNopaxXeHUs MNOo4YeydHbIXx apTepui
OblNM nokanmMaoBaHbl B Ux ycTbe. Y 153 (80,5%)
MnauMeHTOB MMESIOCb MopaXxXeHne 0aHON NOYKH,
B OCTasibHbIX cny4asax OblM nopaxeHbl obe
MOYKMN.

Pe3ynbTtatbl 1 00CcyXaeHue

Mo pesynstatam obcnenoBaHua 190 naun-
eHTaM MMMNNaHTUpoBaHO 243 cTeHTa B no4yeu-
Hble apTepun. B nogasnsiowem 60NbLLINHCTBE
cnyyaeB (85,1%) ncnonb3osann cteHT Corin-
thian 1Q, nOoMMMO 3TOro NCNOAL30BaIN CTEHTHI
Palmaz, Bridge-X3, Euca PXS, Eucatech AG,
Wallstent. B 84,7% cnyyaeB ucnonb3oBanu
TpaHcdhemopanbHbii goctyn, ewe B 13,2%
crlyyaeB npouenypa BbIMOJSIHEHA TpaHcpa-
OnanbHbIM OOCTYNOM U B ocTaBwmxca 2,1%
cny4yaeB — TpaHcOpaxuanbHbiM. B 84,7% cny-
yaeB BbliOpaH TpaHcdemopanbHbii AOOCTYrM.
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Ta6nuua 3. Pa3mepbl CTEHTOB, MMMIAHTUPOBAHHbBIX
B CTEHO3MPOBAHHbIE MOYEYHbIE apTEPUM

KonnyectBo OnuHa, mm Ounametp, Mm
39 15 55
8 18
97 15 6,0
21 18
40 15 6,5
38 18

XoTenocb 6bl OTMETUTL, YTO B CBSI3U C pacnpo-
CTPaHEHHOCTbLIO 1 MONYAAPHOCTbLIO TPaHCpaam-
aNbHOro A0CTYyMa Ha AaHHbIA MOMEHT HE CTOUT
3a0bIiBaTb 06 0COBEHHOCTAX, C KOTOPbLIMU MOX-
HO CTOJIKHYTbCSl MPW BbINOSIHEHUN SHO0BACKY-
JNIIPHbIX Npouenyp Ha MNOYEeYHbIX apTepusx.
B nepByto oyepenp, HagoO NOMHUTb, YTO Ana-
MeTp NoYyeyHoM apTepum No4Tn BABoe 6orblue,
4yemM KOpOHapHoW apTepun. CneposaTenbHO,
N CTEHTbl TakKXe WMCMONb3YIT 3HAYUTENbHOIO
6onbwero pgumameTpa. Bo3HukaeT BOMpOC:
Bcerga nu 6ynet yoobHa [ocTaBka 3TUX CTEH-
TOoB yepe3 rmabl 6 F? K Tomy Xe He cnenyet
3abblBaTb O CKJIOHHOCTU Jly4eBOW apTepuun
K cnasmy. YumTbiBaTb HAO0 TakXke U aHaTOMUIO
HpaxuvouedanbHOro cTeofia, U yroa oTxoxae-
HMSA No4ve4vHowm apTepumn. Bce ckasaHHoe cne-
OyeT MOMHUTb M Y4UTbiBaTb MPU pPeLleHnn
Bornpoca 0O BblOOpe OocTyna, OT/MYHOro OT
6enpeHHoro.

Y BCex nauueHToB aHrmorpaduio 1 nocne-
OYIOLWYy0 npouenypy CTEHTUPOBAHWS BbIMNOJI-
HASIM C NCMNONb30BAHNEM HU3KOOCMOJISIPHOIO
HEMOHHOIO PEHTIEHOKOHTPACTHOrO BELLECTBA.
KonnyecTBO MCNOJSIb30BAHHOINO KOHTPACTHOMO
BellecTBa cocTtaBmno B cpegHem 90 £ 36 mn
Ha ogHOro naumeHTta. Bce nauyeHTbl BO BpeMs
npoueaypbl Noay4ann Harpy304Hy 003y KJo-
nupgorpensa (150 mr) ¢ nocneaywwmMm npue-
MOM 3TOro Xe npenapata B CYTOYHOM [o03e
75 MIr B Te4eHne 6 Mec nocie CTEHTUPOBAHUA.

OnTManbHbIl aHrnorpaduyHeckmin pesynb-
TaT HENOCPEACTBEHHO MOCNIE CTEHTMPOBAHMUA
Habnonanm B 182 (95,8%) cnyyasx. OgHa npo-
uenypa (0,5%) ocnoxHunacb nepdopauuen
noyeyHom apTepun, NnoTpedoBaBLLEN XUPYPru-
yeckoro Bmelarensctea. B 7 (3,7%) cnyyasx
Oblna BbIB/IEHA HEOKKJIO3MPYIOLLAA ANCCEKUMS
noYyeyHom apTepuu, 4To NoTpeboBano NMMnaH-
TaumMu BTOPOro crteHta. Pasmepbl MMmnnaHTm-
pOBaHHbIX CTEHTOB MNpenacTtaBfeHbl B 1abn. 3.
B 60NblUMHCTBE Clly4YaeB MMMAaHTUPOBaIn
CTEeHTbl AnameTpom 6,6 £ 1,76 MM 1 gnMHOW
17,1 £ 1,76 mm.

Oco60 Ha0 OTMETUTb, HYTO MOCHE YCMELLIHO-
ro CTEHTUPOBAHUS MOYEYHbIX apTEPUIN Y BCEX

nauveHToB Habnwoganu TeHOEHUMIO K CHUXE-
Huto umpp AL. B 80% oTmMeyany BbipaXeHHbIN
F’MNOTEH3UBHLIN 3ddeKT ¢ HOpmManmsaumen
rnokasarenen ALl y 3Ha4UTENIbHOMN YacTn Nnaum-
€eHTOB, eule B 20% cnyyaeB oTMedanach b
HaMeTMBLUAsCA TeHOEHUMsT K CHubKeHutio AL
3a CYET CHMXeHNs undp MakCMMasbHOrO CUC-
Tonundeckoro Al. Cnegyet OTMETUTb, 4TO Yy 3
(1,6%) naymeHTOB MNPOM3OLUIO BPEMEHHOE
yXyALUeHME NMoYeyHOom GYyHKLMU, NO BCEN BEPO-
ATHOCTW, BBMAOY KOHTPACT-UHAYLWNPOBAHHOMN
HedponaTun ¢ Hopmanuaauuen nabopaTtop-
HbIX MoKa3aTenemn B TeHEHUE 2 Hen,

KoHTponbHOe obcnenoBaHue, BKOYAs aH-
rmorpaduio MOYEeYHbIX apTEPWIA, BbIMOSHAMIN
B cpenHem dyepes 15,3 = 2,6 mec. OToaneHHble
pe3ynbratbl ObIM MU3yyeHbl Yy 89 nauueHTos,
KoTOpbiIM 6biNO ycTaHoBneHo 107 cTeHTOB
B MoyeyHble apTepuun. Y ocTasibHbIX GOJIbHbIX
npoBeneH TenedOoHHbIM ONpPoCc, MO AaHHbIM
KOTOPOro 60/blle YEM Y MONOBUHbI MAUMEHTOB
COXpaHsnacb TEHAEHUMS K CHyKeHuto AL, bna-
rogapst 4emy yaanocb YMEHbLINTb OO03UPOBKY
MPUHUMaAEMBbIX FMNOTEH3UBHbLIX MpenapaTos.
B cBA3n ¢ xopowurm camMO4yBCTBUEM U OTCYT-
CTBMEM Xasiob 3TV NauneHTbl OT CTaLMOHAPHO-
ro obcnenoBaHns BO3OePXannch.

Bcem 60nbHbIM, NpoLleawnM KOHTPOJIbHOE
cTaumoHapHoe obcnegoBaHme, Obina BbINOJIHE-
Ha KOHTPOJIbHadA aHrmorpadusa NoYeYHbIX apTe-
puii, KOTopasa nokasana yaooBfETBOPUTESbHbIN
pe3dynbraTt cTeHTMpoBaHus B 85,4%. In-stent
CTeHO3 OblN BhisiBneH B 13,5% cnyyaes, ewe B 1
(1,1%) cnyyae Habnogann oKKNO3M0 Cocyna B
cTeHTe. [Nony4yeHHble HaMu nokasaTesnn 4acTo-
Thbl in-stent cteHo3a (13,5%) xopoLuo Koppenn-
PYIOT C UMEKLLMMUNCS OAHHBIMW NUTEPaTyphbl, B
KOTOpPbIX YacToTa in-stent cteHo3a konebneTcs
ot 11 oo 23% (8, 9). Bo Bcex cnyyasnx in-stent
CTEeHO3a BbiMNoNHeHa BalsIoOHHAs aHrMonIacTum-
Ka C xopoLwunm apdpekToM. B cnyyae okko3nm
3HA0BACKy/IgpHas npoueaypa He NnpoBoaniach
B CBSI3M C HEOOPATUMBIMU CKIIEPOTUHECKUMU
U3MEHEHUSIMIN B MOYKE.

Kak yxe otmeyanocb, y 65,1% O00nbHbIX
B OTLA/IEHHbBIE CPOKWM COXPaHANCS r’MNOTEH3UB-
HbI 3P DEKT, HACTYNUBLLMIM NMOCE NpoLeaypbl
CTEHTUPOBAHUA MoYevyHon apTtepun. Lndpbl
cuctonnyeckoro Al CHU3UNUCb B CpeaHEM
c 215+ 27 po 148 + 16 MM PT.CT., a AnacTONU-
yeckoro — ¢ 119 £ 21 po 85 = 7 MM pT.CT.
TakxXe cHu3Mnacb NOTpebHOCTb B Jekap-
CTBEHHOW Tepanuu, B CPedHEM A0 OAHOro
r’MNOTEH3MBHOIro npenapata. K coxaneHuio,
y ocTanbHbiX 34,9% 60NbHbIX OTMEYann BO3-
Bpat Al 1 yBenunyeHue ynotTpebneHns Konm-
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yecTBa NMPUHMMAEMBbIX NauUMeHTamMu npenapa-
ToB. Kak npaBuno, ato ObINM nNaymeHTbl C in-
stent cTeHO30M No4ye4vHoOM apTepun.

MdyHKUKMA NoYek B OTAANEHHbIE CPOKM Nnocne
CTEHTUPOBAHMSA MOYEYHbIX apTEPU Yyny4llIu-
nacb y 52 (58,4%) nauyeHToB, ewe y 6 (6,7%)
naumeHToB ObII0 OTMEYEHO yXyalleHune. Yxya-
LeHne GyHKUMKM nodek 6b110 BbiSBEHO Y 60/1b-
HbIX C in-stent cteHo30M, a Takxe Cc conyT-
CTBYIOLWLEN NaTtonormen no4vek (B YaCTHOCTMW,
XPOHUYECKMI nnenoHedpur). Y Bcex naumeH-
TOB C BbIPpaXeHHbIM HEDPOCKIEPO30OM NCXOL4-
HO, T.€. 40 CTEHTUPOBaHWNS NOYEYHON apTeEPUN,
Habnogann BbICOKME 3HAYEHUS WUCXOOHOro
YPOBHS KpeaTuHuHa. INpm KOHTPOJILHOM MCCre-
OOBaHUM Habnoganm He3Ha4ynTenbHOe CHWU-
)XEHNE YPOBHS CbIBOPOTOYHOrO KpeaTuHUHA,
O[HAaKO HOpManmM3auum nokasaTesierl He Ha-
6noaanoce.

Ham npencraBnsanoch BaXHbIM MPOCeanTb
cynbOy naumeHToB ¢ in-stent cteHo30M, KoTO-
pPbiM MPU KOHTPOJSIbLHOM 0b6cnegoBaHUn Oblna
BbINOJIHEHA YycnelwlHas 6anfoHHas aHruonna-
CTUKa CTEHO3MPOBAHHOIo cTeHTa. lNpumepHo
cnyctsa 1,5 roga nm 6blf10 BbIMOSIHEHO NOBTOP-
HOE€ KOHTPOJZIbHOE WCCAenoBaHMe, KOTOpOoe
BbISIBMJIO XOPOLUMIA pPe3ynbTaT paHee BbIMOJl-
HEeHHOW npoueaypbl 6aNI0HHOW aHrMoMIacTum-
ku in-stent cteHo3a. Y 95% 13 Hux Takxe Obin
OTMEYEH IMNOTEH3UBHbLIN 3D PEKT, yxyaLieHus
GYHKUNM NOYEK Y TUX NALMEHTOB HE OTMeYa-
I HX B OAHOM CJly4ae.

Takum obpas3om, Hawe mccnegoBaHue [o-
CTaTo4yHO yOeamTenbHO nokasasno, YTO CTEHTU-
pPOBaHME MOYEYHbIX apTeEPUi Yy NauMEHTOB CO
CTEHO3MPYIOWMM  MNOPaXeHNEM MOYEYHbIX
aptepuin >75% npuBoguT B OONbLUMHCTBE
cny4yaeB K CHwkeHuo Al ¢ HOpmanmsaumen
y 4acTu B0NbHbIX, TaK e Kak K Y/Ty4LLIEeHMIO Mo-

Arterial hypertension (AH) is one of the most
common cardiovascular diseases associated
with high incidence of disability and mortality. In
Russia, more than 40% of the adult population
has some manifestations of arterial hyperten-
sion, and not all of these people seek medical
care timely. There are many causes of AH, and
this disease can be considered polygenic. The
exact cause of the disease cannot be always
determined. Renovascular hypertension (RVH)
has a special place among the many causes of
AH, when the disease is triggered by renal pa-
thology. It involves either renal parenchymal

4yeyHOM PYHKUMM. B 3TOM OTHOLWIEHUN pe3yib-
TaTbl HAWEro UCCNENOBaHUA HECKOJIbKO OT/IN-
yatoTcs ot nccnepgoBanmii Astral n Coral, B ko-
TOPbIX HE yOanoCb MNONYYUTb CHUXEHUSA U
HopManusaummn unop ALl y 3Ha4YUTENbHON 4a-
CcTn 60J1bHbIX. Mbl cuMTaeMm, 4To Takas pasHuLa
DaHHbIX HALWEero nccnegoBaHns C yka3aHHbIMM
BbILLE MCCJIEL0BaHUAMMN 3aK/l0HaeTCd B TOM,
4TO Mbl 6Oflee CTPOro oTéupanm BOMbHbIX Kak
Mo CTEMEHM CTEHO3a NOYEeYHOM apTepun, Tak n
no GYHKUMOHANIbHOMY COCTOSAHUIO MoYek. Mebl
HE BKJIOYanM B MUccnegoBaHMe nauyieHToB CO
CTEHO30M MOYEYHbIX apTepuin HuxXe 75%, a
Takxe MnaunueHToB C HedpOoCKNepPO3OM Unmn
OPYruMu TskenbiMn 3aboieBaHNAMM NoYek.

NTak, Ha OCHOBaHUK MPOBEAEHHOrO Uccne-
[0BaHNS MOXHO yTBEPXAaTb, YTO CTEHTUPOBA-
Hne apnseTcs apPeKTUBHbIM METOOOM Jleve-
HMS CTEHO3UPYIOLLNX MOPAXKEHUIM MNOYEYHbIX
apTepuii, B OONbLUMHCTBE Cllyd4aeB MNpuBOAOS-
WNM K TUNOTEH3VUBHOMY 3dPdeKTy 1 ynydiie-
HMIO QYHKLMM NOYEK MOCse 9HO0BACKYIAPHOro
nedyeHnsa. B oTmaneHHble cpoku HabnoaeHus
yacToTa in-stent cTeHO3a cocTaBnsieT nopsaaka
14,6% 1 B BONbLUMHCTBE CllydaeB BO3MOXHa
KOPPEKTUPOBKA 3HAO0BACKYSPHbIMU MEeToda-
MU (6annoHHaa aHrvonnacTuka B CTeHTe).
OHO0BaCKYNSAPHOE BOCCTAHOBJIEHME MOYEYHO-
ro KPOBOTOKA NPW YC/IOBMU OTCYTCTBUSA APYrUx
MPUYUH Pa3BUTUS NOYEYHOW HEOOCTATOYHOCTHU
NPUBOANT K JOCTOBEPHOMY YAYHLLEHNIO DYHK-
umm noyvek B 58,4% cny4aes, B OCTaJIbHbIX CNy-
Yyasx NpenoTepallaeT BO3MOXHbIE UBMEHEHUS
DYHKLNI NoYvek B OyayLeM 3a CHET yy4dLIEHNS
KpoOBOTOKA MO mo4yeyHbiM apTepusam. OgHako
019 OKOHYaTeIbHOrO OTBETA Ha MOCTaBIEHHbIE
BOMPOCHI HEO6XOAVMbI AanbHENLLME NCCNneno-
BaHUs Ha OosblieM KoNnyecTBe O60NbHbIX
M C O4€Hb CTPOrMMU KpUTepuamMmn otbopa.

disease (renal AH), or impaired vascularization
of this organ (vascular AH). Also a mixed form
cannot be ruled out, when both components
are involved in the AH pathogenesis. This form
of AH has a separate nosology and is charac-
terized by a persistent increase of blood pres-
sure, which is often refractory or relatively
refractory to drug treatment, even when using
two- or three-component antihypertensive
therapy. RVH accounts for about 4-5% cases
of all AH types, and is often observed among
young population (1). The vascular form of
renovascular AH is caused by decreased blood
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Figure. Classic symptom “string of beads” (arrow) in
a patient with fibromuscular dysplasia of the renal artery.

supply of one or both kidneys due to the renal
artery stenosis because of atherosclerosis or
fiboromuscular dysplasia of the renal artery. RVH
is observed in about 15% of patients aged up to
40 years with severe forms of AH, and among
patients over 60 the incidence increases up to
50% (2, 3).

As we have already noted, the most common
causes of the renal arteries narrowing are ste-
nosing atherosclerosis and fibromuscular dys-
plasia. Atherosclerotic lesion of the renal arter-
ies accounts for about 90% of all lesions and
most often is localized at the orifices and proxi-
mal segments of the renal artery (4).

Fibromuscular dysplasia includes a hetero-
geneous group of non-atherosclerotic and
non-inflammatory changes in the arteries,
leading to the vessels narrowing of various se-
verity, their occlusion or aneurysms. Fibro-
muscular dysplasia is mostly observed in fe-
males aged 40-60 years old. The cause is not
fully understood. However, genetic susceptibil-
ity can play a role, and smoking can be a risk
factor. Patients with connective tissue disorders
(for example, Ehlers—Danlos syndrome type 1V,
cystic medial necrosis, hereditary nephritis,
neurofibromatosis) are more likely to develop
fiboromuscular dysplasia.

Dysplasia of the vessel’s middle layer is the
most common type of pathology, characterized
by alternating areas of thick and thin fiboromus-
cular fibers containing collagen and located
along the middle layer. With perimedial dyspla-
sia, extensive collagen deposits are present in
the outer half of the artery’s middle layer.
Fibromuscular dysplasia can affect renal arteries

(60-75%), carotid and intracranial (25-30%),
intra-abdominal (9%), or external iliac (5%) ar-
teries.

Fibromuscular dysplasia can be asympto-
matic regardless of the localization of the pa-
thology. If clinical symptoms develop, then the
renal arteries involvement manifests as sec-
ondary arterial hypertension.

Ultrasound examination may allow to sus-
pect the disease, however, an exact diagnosis
of fibromuscular dysplasia is based on the
angiography, demonstrating deformation of ar-
teries that look like beads (with medial or peri-
medial dysplasia) or concentric or long tape-
like narrowing of the arteries (in other forms)
(Figure).

Treatment of the fibromuscular dysplasia
depends on its localization. It may include
percutaneous transluminal angioplasty with or
without stenting, bypass surgery, or surgical
treatment of aneurysm. To quit smoking is also
important. Control of other risk factors for ath-
erosclerosis helps to prevent the accelerated
development of arterial stenosis.

We have reviewed possible variants of im-
paired renal vascularization caused by the nar-
rowing of the renal arteries, and further we
will review issues of endovascular reperfusion
in atherosclerotic stenosis of the renal arteries.

Currently, the most effective and optimal
treatment method for stenotic lesions of the
renal arteries is renal revascularization. Due to
the difficult access to the renal vascular bundle,
surgical revascularization of the kidney has
always been considered an extremely incon-
venient procedure for surgeons. Therefore, af-
ter the introduction the endovascular stenting
of the renal arteries into the clinical practice,
it became, as one might say, a single option
and the most effective treatment method for
the vasal form of RVH, pushing aside surgical
treatment methods (5).

However, if the technical superiority of the
endovascular method of treatment of the vas-
cular AH over surgical method currently is cer-
tain, the therapeutic effect of renal revasculari-
zation compared with drug treatment is not
obvious. Large randomized study Astral, which
was completed in 2008, did not reveal a signifi-
cant difference between the outcomes of end-
ovascular and drug treatment in patients with
renovasal hypertension (6). In this study, pa-
tients were divided into 2 groups: the first group
included patients who underwent renal artery
angioplasty (balloon angioplasty or stenting)
combined with drug treatment (n = 403), and

HernocpencrTBeHHble 1 0TAasIeHHbIE Pe3y/ibTaTbl CTEHTUPOBAHMS MOYEYHbIX apTepPUN



MHTEPBEHLIMNOHHAST HE®OPOJIOMMs

the second group consisted of patients who
received only drug treatment for AH (n = 403).
Median follow-up was 34 months. The primary
endpoint of the trial was investigation of the re-
nal function, while the secondary endpoints
were blood pressure values, major renal and
cardiovascular events, and mortality. In this trial
the investigators were unable to obtain a statis-
tically significant difference in any of the stud-
ied parameters (the rate of condition worsening
due to the renal function impairment, as well as
a difference in the level of blood pressure de-
crease, major renal and cardiovascular events,
and mortality). Thus, the authors did not dem-
onstrate significant additional clinical benefit
of the renal artery revascularization in relation
to the renal function, blood pressure control,
renal and cardiovascular events, or mortality,
as compared to the conservative therapy.
The weak spot of this study was the fact that
a significant proportion of patients underwent
balloon angioplasty of the renal arteries with-
out subsequent stenting. It is known that bal-
loon angioplasty without subsequent stenting
is rather frequently complicated by vascular
restenosis, which could neutralize primary re-
sults of the procedure.

In 2010, the next large randomized trial, Coral,
was completed (7), which included 947 patients
with AH and over 60% renal artery stenosis, who
received two or more antihypertensive drugs.
Duration of the trial was 43 months.

Patients were divided into two arms as fol-
lows: the first group included patients who un-
derwent stenting of the renal arteries while on
drug therapy, and the second group included
patients who received drug therapy only. Patients
were followed up until any adverse cardiovas-
cular or renal events occurred (combined end-
point: death from cardiovascular or renal caus-
es, myocardial infarction, stroke, hospitaliza-
tion for cardiovascular failure, progressive renal
failure, or the need for renal replacement ther-
apy).

According to the results of this trial, no sig-
nificant difference between the studied groups
of patients was also observed, namely: stenting
of renal arteries in combination with drug the-
rapy did not provide significant advantages
in terms of preventing clinical complications
in patients with atherosclerotic lesions of the
renal arteries and arterial hypertension or
chronic kidney diseases. It can only be stated
that after the renal arteries stenting, a slight
decrease in blood pressure was achieved in
patients with refractory AH.

Table 1. Some clinical and anamnestic parameters of the
studied patients

Number of patients, n 190
Gender, M/F 123 (64.7%) /
67(35.3%)

Age, years 52+3.4
BMI 27.0+3.2
Diabetes mellitus, n 71 (37.3%)
Smoking, n 92 (48.4%)
Duration of hypertension, years 13+£8.7
Refractory arterial hypertension, n 159 (83.7%)
Mean BP, mm Hg:

Systolic 158 + 14

Diastolic 96 +£6.3
Hypertension grade, n:

I (140-159/90-99 mm Hg) 31 (16.3%)

11 (160-179/100-109 mm Hg) 92 (48.4%)

11 (>180/>110 mm Hg) 67 (35.3%)

Creatinine level:

Normal (<100 pmol/L) 112 (58.9%)

Moderate (100-200 umol/L) 57 (30%)

Significant (>200 pmol/L) 21 (11.1%)
Nephrosclerosis:

Mild (RI < 0.7) 79 (41.6%)

Moderate (Rl =0.7-0.8) 85 (44.7%)

Severe (Rl > 0.8) 26 (13.7%)

Thus, it should be noted that restoration
of impaired renal blood supply by the renal arte-
ries stenting does not lead to a significant
improvement of renal function and does not
eliminate complications typical for the renal
artery stenosis, in comparison with the results
of drug treatment alone. Therefore, researches
in this area in patients with stenosing lesions
of the renal arteries should be continued. It is
important to conduct separate studies in pa-
tients with varying degrees of stenosis of the
vessels supplying kidneys with blood. Perhaps,
this approach will allow to determine more
accurately the degree of renal artery stenosis,
at which stenting should be performed in order
to achieve a clear hypotensive effect.

Objective of our investigation was to study
the immediate (hospital) and long-term results
of the renal arteries stenting in patients with
renovascular hypertension.

The study included 190 patients with sten-
otic lesions of the renal arteries and sympto-
matic renovascular hypertension. Patients with
fiboromuscular dysplasia of the renal arteries,
with creatinine greater than 400 umol/ liter, or
nephrosclerosis (peripheral resistance index
> 0.8) were excluded from the study.

Clinical and historical data are presented
in Table 1.

All patients without any exception initially
had arterial hypertension of varying severity

Ne 60, 2020



INTERVENTIONAL NEPHROLOGY

Table 2. Angiography data in renal artery atherosclerosis

Stenosis of moderate degree, % 78+9.2
Lesion localization:
Orifice 112 (58.9%)
Segment | 41 (21.6%)
Segment Il 37 (19.5%)
Lesion type, n:
Unilateral 153 (80.5%)
Bilateral 37 (19.5%)
Stenosis of the double renal artery, n 8 (4.2%)

degree; among them, in 159 (83.7%) patients
it was relatively refractory to the drug therapy
(administration of 3 or more antihypertensive
drugs). As the table shows, approximately
65% of the patients were male, almost half
of the studied patients smoked (for more than
10 years). 71 (37.3%) patients had diabetes
mellitus. Renal function deterioration was ob-
served in 78 patients (41.1%), and in 21 cases
it was significant (serum creatinine up to 300
umol/l); in other cases it was moderate (serum
creatinine ranging from 129 to 153 pmol/Il).

Study protocol included 24-hour blood pres-
sure monitoring, kidney ultrasound examination
with evaluation of the blood flow in the renal
arteries, as well as intrarenal blood flow with
determination of peripheral resistance index
(RI), determination of urea and creatinine lev-
els; contrast-enhanced computed tomography,
and invasive angiography of the renal arteries.

Angiography of the renal arteries revealed
stenosis (>75%) of at least one renal artery
in all patients without exception. On average,
degree of the renal arteries narrowing was
78.6 = 9.3% (Table 2). In more than half of cas-
es, lesions of the renal arteries were localized
in their orifice. One kidney was affected in 153
(80.5%) patients, the rest of them had both kid-
neys affected.

Results and discussion
of obtained data

In accordance with examinations, 243 stents
were implanted in the renal arteries in 190 pa-
tients. In the vast majority of cases (85.1%),
a Corinthian 1Q stent was used; in addition,
Palmaz, Bridge-X3, Euca PXS, Eucatech AG,
Wallstent stents were used. Transfemoral ap-
proach was used in 84.7% of cases, in another
13.2% of cases the procedure was performed
with transradial approach, and in the remaining
2.1% of cases — with transbrachial one. Trans-
femoral approach was selected in 84.7% of
cases. It is worth to point out that given the
prevalence and popularity of transradial access

Table 3. Sizes of the stents implanted in the stenotic renal
arteries

Number, n Length, mm Diameter, mm
39 15 5.5
8 18
97 15 6.0
21 18
40 15 6.5
38 18

at the moment, one should not forget about the
features of the endovascular procedures on the
renal arteries. First of all, it should be remem-
bered that the diameter of the renal artery is
almost twice that of the coronary artery.
Consequently, stents of a significantly greater
diameter are used. The question is as follows:
will it always be convenient to introduce these
stents via 6F guides? In addition, one should
not forget about the tendency of the radial ar-
tery to spasm. It is also necessary to consider
anatomical features of the brachiocephalic
trunk, and the angle of the renal artery origin.
All of the above should be remembered and
considered when selecting an access other
than the femoral one.

In all patients, angiography and the subse-
quent stenting procedure were performed us-
ing a low-osmolar non-ionic radiopaque agent.
Mean amount of the used radiopaque agent
was 90 £ 36 mL per patient. During the proce-
dure, all patients received a loading dose of
clopidogrel (150 mg), followed by a daily dose
of 75 mg for 6 months after stenting.

Immediately after the stenting an optimal
angiographic result was observed in 182 cases
(95.8%). One procedure (0.5%) was compli-
cated by the renal artery perforation requiring
surgical intervention. Non-occlusive dissection
of the renal artery requiring implantation of the
second stent was identified in 7 cases (3.7%).
Sizes of the implanted stents are presented in
Table 3. In most cases, stents with a diameter of
6.6 £ 1.76 mm and a length of 17.1 £ 1.76 mm
were implanted.

It should be especially noted that after suc-
cessful stenting of the renal arteries, all pa-
tients showed a tendency towards a decrease
in blood pressure. In 80% of cases, a marked
hypotensive effect was noted with the normali-
zation of blood pressure in a significant propor-
tion of patients; in another 20% of cases, there
was only a trend towards a decrease in blood
pressure owing to a decrease in the maximum
systolic BP. It should be noted that 3 patients
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(1.6%) experienced a temporary worsening of
the renal function, most likely due to the con-
trast-induced nephropathy with normalization
of laboratory parameters within two weeks.

Follow-up examination, including renal ar-
tery angiography, was performed on average
in 15.3 £ 2.6 months. Long-term results were
studied in 89 patients who underwent implanta-
tion of 107 stents in the renal arteries. The rest
of the patients underwent a telephone survey,
according to which more than half of the pa-
tients maintained a tendency to decrease blood
pressure, so that it was possible to reduce the
dosage of antihypertensive drugs. These pa-
tients refused from the in-hospital examination
due to well-being and absence of complaints.

In all patients who underwent in-hospital ex-
amination a control angiography of the renal
arteries was performed and it showed a satis-
factory result of the stenting in 85.4%. In-stent
stenosis was identified in 13.5% cases, and
occlusion of the vessel in the stent was ob-
served in 1 (1.1%) case. Our rates of in-stent
stenosis (13.5%) are well consistent with avail-
able literature data, suggesting the rate of in-
stent stenosis ranging from 11 to 23% (8, 9).
In all cases of in-stent stenosis the balloon
angioplasty was performed with a good effect.
In case of occlusion, the endovascular proce-
dure was not performed due to irreversible
sclerotic changes in the kidney.

As we have already noted, after the renal
artery stenting procedure in 65.1% of the pati-
ents the long-term hypotensive effect per-
sisted. Systolic blood pressure values de-
creased on average from 215 = 27 mmHg up
to 148 £ 16 mmHg, and diastolic values — from
119 £ 21 mmHg up to 85 = 7 mmHg. The need
for drug therapy also decreased, on average,
to one antihypertensive drug. Unfortunately, re-
maining 34.9% of the patients reported a recur-
rence of arterial hypertension and an increase
in the number of drugs taken. Generally, these
were the patients with in-stent stenosis of the
renal artery.

In 52 (58.4%) patients a long-term improve-
ment of renal function after renal artery stenting
was observed, and worsening was noted in
6 (6.7%) patients. The renal function worsening
was revealed in patients with in-stent stenosis
and concomitant renal pathology (such as
chronic pyelonephritis). All patients with severe
nephrosclerosis initially, i.e. prior to renal artery
stenting, had high baseline creatinine values.

Follow-up examinations in these patients re-
vealed slight decrease in serum creatinine, but
no normalization of the parameters.

We considered it important to proceed with
the follow-up of the patients with in-stent ste-
nosis, who underwent successful balloon angi-
oplasty of the stenotic stent during the control
examination. Approximately 1.5 years later,
they underwent a repeated control examina-
tion, which revealed a good outcome of the
previously performed procedure of balloon an-
gioplasty of the in-stent stenosis. In 95% of
them, the hypotensive effect was also noted;
there was no deterioration of renal function in
any case in these patients.

Thus, our study quite well demonstrated that
stenting of the renal arteries in patients with
stenosing lesions of the renal arteries >75% in
most cases leads to a decrease in blood pre-
ssure with normalization in some patients,
as well as to the improvement in renal function.
In this regard, the results of our study are slight-
ly different from the Astral and Coral trials, in
which a decrease and normalization of blood
pressure was not achieved n a significant pro-
portion of patients. We believe that such a dif-
ference between the data of our study and the
above mentioned trials is due to the fact that we
selected patients more strictly, both by the de-
gree of renal artery stenosis and by the renal
function status. We did not include in the study
patients with renal artery stenosis below 75%,
as well as patients with nephrosclerosis or oth-
er severe renal diseases.

So, on the basis of the study, it can be stated
that stenting is an effective treatment method
for stenosing lesions of the renal arteries, which
in most cases leads to a hypotensive effect and
improved renal function after endovascular
treatment. During the long-term follow-up, the
incidence of in-stent stenosis is about 14.6%
and, inmostcases, correctionwith endovascular
methods (balloon angioplasty in the stent)
is possible. Endovascular restoration of renal
blood flow, as long as there are no other causes
of renal failure, leads to a significant
improvement in renal function in 58.4% of
cases, and in other cases it prevents possible
future changes in renal function by improving
blood flow through the renal arteries. However,
for a final answer to the raised questions,
further studies are needed, with the larger
number of patients and very strict selection
criteria.
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JTHKa Hay4yHbIX NyONMKaALMUH

1. O693aHHOCTU PepakTopoB

1.1. PelwueHue o ny6onukaumm

[MaBHbII PefakTop HayyHOro ypHana “Mexay-
HapoOOHbIN XypPHal UHTEPBEHLMOHHOW KapAnOaHrmno-
nornn” camoIM4YHO N HE3ABMICUMO HECET OTBETCTBEH-
HOCTb 3a MPUHATME peLleHus O Nybavkaumu, 4acTto
B COTPYOHWYECTBE C COOTBETCTBYIOLLMM HayyHbIM 00-
wecTBoM. JI0CTOBEPHOCTbL paccMaTpmMBaemMoli paboThl
M ee HayyHas 3Ha4YMMOCTb BCerga AOJIKHbI NiexaTtb
B OCHOBE peLleHus 0 nybnvkaumn. MaeHbI peaakTop
MOXET PYKOBOACTBOBATLCS NOANTMKON PenakumoHHOM
konnernn “MexayHapogHOro >XXypHana WMHTEPBEHLMU-
OHHOW KapauoaHrvonorum”, 6yayyiv OrpaHnyeHHbIM
aKTyanbHbIMU IOPUANYECKUMN TPEOOBAHNAMM B OTHO-
LIEHUN KNeBeTbl, aBTOPCKOro npasa, 3aKOHHOCTU
M nnarvara.

[MaBHbIN peaakTop MOXET COBEeLaTbCs C APYrnMu
Pepaktopamn n PeueH3eHTamMu (Mnn OOMKHOCTHBIMU
nnuamm HayyHoro obuiectsa) BO BpeMsi MPUHATUS pe-
LeHus o nyénmkauun.

1.2. NMopsaao4HOCTDb

PepakTtop [OMMKEH OUEHMBATb UHTENNEKTyaslbHOe
coaepxaHne pykonucer BHE 3aBUCUMMOCTWU OT pachl,
rnosa, cekcyasbHOW OpUEeHTaUun, PENUTMO3HbIX B3MNs-
L0B, MPOUCXOXOEHUS, rpaxnaHCTBa MM NonuTuye-
CKUMX NpeanoyTeHnin ABTOPOB.

1.3. KoHdpunpgeHumanbHOCTb

[maBHbIN pepakTop U PepakumoHHad Konneruns
“MexayHapoaHOro ypHana WHTEePBEHLIMOHHOW Kap-
avoadrnonornn” obasaHbl 6e3 HeobXOoOAMMOCTU He
packpbiBaTb MHGOPMALMIO O MPUHATON PYKOMUCU BCEM
nvuam, 3a nckniyeHnem ABTopos, PeLieH3eHTOB, BO3-
MOXHbIX PeueH3eHTOB, OPYrMX Hay4HbIX KOHCY/bTaH-
TOB 1 N3paTtens.

1.4. NMonuTtuka packpbiTUA U KOHPNUKTDI
MHTEepecoB

1.4.1. HeonybnukoBaHHble OaHHble, MOJIyYEHHbIE
U3 MPeacTaBf€HHbIX K PACCMOTPEHUIO PYKOMUCEN,
HEeNb3s MCMOJSIb30BaTh B JIMYHbLIX UCcnenoBaHusax 6e3
nMCbMeHHOro cornacua Aestopa. MHdopmauusa vnum
naeu, Nosy4eHHbIE B XOAE PELLEH3NPOBAHUSA N CBA3AH-
Hble C BO3MOXHbIMU MpenMyLLecTBaMun, OOSIKHbI CO-
XPaHATbLCA KOHPUAEHUMNANbHBIMU U HE MCMNOJIb30BATh-
CS C Lenbio NOSy4EHNS INYHOM BbIrOAbI.

1.4.2. Pepaktopbl OOMmKHbI 6GpaTb CaMOOTBOA OT
paccMOTpeHns pykonucen (a MMEeHHO: 3anpalumsBaTtb
Copepaktopa, NomoLHVKa pegakTopa uam coTpyaoHu-
yaTb C OPYruMu uYneHamy PepakuyioHHOW Konnermu
npu paccMoOTpeHUn paboTbl BMECTO CaMOJIMYHOIO

PELEH3MNPOBAHNSA U MPUHATUS PELLIEHNS) B CllyHae Hanm-
4Msi KOHPNMKTOB MHTEPECOB BCNEACTBNE KOHKYPEHT-
HbIX, COBMECTHbIX 1 APYrnX B3anMOAENCTBUIMA N OTHO-
weHnin ¢ ABTopamMum, KOMMNAaHUSMN U, BOSMOXHO, ApY-
rMMU OpraHn3auusiMm, CBSI3aHHbIMU C PYKOMUCHIO.

1.5. Hap3op 3a nyonukauuammu

PepnakTop, npenoctaBuBLLUNI yOeauTenbHble aoKa-
3aTenbCTBa TOrO, 4YTO YTBEPXAEHUA WU BbiBOAbI,
npencTaBfieHHble B Ny6nnkauym, owmbOoYHbI, OOIKEH
coobuwmnTtb 06 aTomM Mspartenio (U/vnu B COOTBETCT-
ByloLlee Hay4yHoe 0OLLECTBO) C LIENbIO CKOpENLlero
yBEAOMJIEHUS O BHECEHUU U3MEHEHWUI, U3bATUS NYy6-
nKauuun, BblipaXeHnss 0OeCNOKOEHHOCTU U ApYyrux
COOTBETCTBYHOLWMNX CUTYaLUNN 3as9BJIEHUN.

1.6. BoBne4yeHHOCTb U COTPYAHUYECTBO
B paMKax uccrnepnoBaHuii

[naBHbIN penakTop coBMECTHO ¢ MspaTtenem (unum
Hay4HbiM 06LLECTBOM) NPUMHUMAIOT a[EeKBaTHbIE OT-
BETHble MEpbI B Cllydae 3TUYECKUX MPeTeH3uni, kacato-
LLMXCS PACCMOTPEHHbIX PYKOMNUCEr nnmn onybMKoBaH-
Hbix MaTtepuanoB. MooobHble Mepbl B 0OLWMX YyepTax
BKJIIOHAIOT B3amMogencteme ¢ ABTOpamMuy PYKOMUCKU
N aprymMeHTauumio COOTBETCTBYIOLLEN >Xanobbl wnm
TpeboBaHUs, HO TakXke MOryT noapasymMeBaTb B3aMMOo-
OENCTBUS C COOTBETCTBYIOLWMMU OpraHnsaunsMmm
M UCCNEea0BaTENbCKUMU LEHTPAMN.

2. 0693aHHOCTU PeLeH3eHTOB

2.1. BnusgHue Ha pelwueHuns

PepakuuoHHOM Konnernm

PeueH3npoBaHme nomoraet [MaBHOMY penakTopy
NPUHSATb peLleHne o nyénukaumm 1 nocpeacTBoM Co-
OTBETCTBYIOLLLENO B3AUMOAENCTBUS C ABTOPAMM TakxXe
MOXeT MOoMOYb ABTOPY MOBbLICUTb Ka4eCcTBO paboThl.
PeueH3npoBaHme — 910 Heobxoammoe 3BeHO B ¢op-
MaJlbHbIX Hay4HbIX KOMMYHUKaUMSX, Haxogsiueecs
B OCHOBE Hay4yHoro noaxopa. Maparenb paspenser
TO4YKY 3PpeHuna O TOM, 4YTO BCe y4eHble, KOTOPblE XOTAT
BHECTW BKJ1a4, B ny6n|/||<au,vno, 0093aHbl BbINOHATb Cy-
LLLECTBEHHYIO paboTy Mo peueH3MPOBaHMIO PYKOMUCH.

2.2. UcnoNHUTENbHOCTb

JTto6011 BbIOpaHHbI PeLieH3eHT, 4yBCTBYIOLLMIA He-
[0CTaTo4YHO KBanudukaumm s pacCMOTPEHUs PyKo-
nMCN UMW He UMEKWMA OO0CTAaTOYHO BpEemMeHun ans
ObICTPOro BbIMOMHEHUS PabOTbl, OO/KEH YBEeAOMUTb
penakumio «MexayHapoOaHOro XypHana MHTepBeHLM-
OHHON KapAuoaHrnosiorMm» U NonpocUTb UCKIIOYNTb
€ro 13 NpoLecca peLeH3npPoBaHNa COOTBETCTBYIOLLEN
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2.3. KoHduaeHumnanbHOCTb

Jliobas pykonucb, NosydyeHHas Ons peueH3npoBa-
HUA, O0JIKHA pacCMaTpuBaTbCA Kak KOHCDVI,EI,eHLI,VIanb-
Hblli OOKYMeHT. [laHHyio paboTy Henb3s OTKpPbiBaTb
1 obeyxaaTtb ¢ NodbiMM INLAMU, HE UMEIOLLMMN Ha TO
NOIHOMOYMIA OT MaBHOro penakTopa.

2.4. Tpe6oBaHuA K pyKonucu
" 00bLEKTUBHOCTDb
PeueH3eHT 00693aH OaBaTb OOBLEKTUBHYK OLIEHKY.
MepcoHanbHaga kpuTmnka ABTOpa Henpuemnema. PeueH-
3eHTaM clneayeTt ACHO M apryMeHTUPOBaHO BbipaxaTb
CBO€ MHEHue.

2.5. Npu3HaHne NepBOUCTOYHUKOB

PeueH3eHTaM cnenyeT BbISIBASATb 3HAYUMbIE OMy-
6nmMkoBaHHble paboTbl, COOTBETCTBYIOLLME TEME U HE
BKJIlOYEHHble B Bubnnorpaduio K pykonucu. Ha nioboe
yTBEPXAEHME (HabnaeHvne, BbIBOL WUAN apryMeHT),
onybnMKoBaHHOE paHee, B PYKOMUCU AOJKHA OblTb
cooTBeTCTBYloWasa bubnuorpadudeckas ccoinka. Pe-
LLEH3EHT JOJIKEH Takke obpallatb BHUMaHve Pepakropa
Ha oBGHapyXeHne CyLLLeCTBEHHOr0 CXOACTBA UK CoBNa-
LEeHVs1 MexXay paccMaTpUBaEMOM PyKOMUCHIO 1 oo
opyroi onybnnkoBaHHOW paboToW, Haxoasuencs
B cepe Hay4yHOWM KomneTeHumn PeueH3eHTa.

2.6. Monutuka packpbiTUA U KOHPIINKTbI
UHTEpecoB

2.6.1. HeonybnukoBaHHble AaHHble, MOJy4EHHbIE
M3 NpencTaB/iEHHbIX K PacCMOTPEHMIO PYKOMUCEN,
HeNb3s MCMNOoJb30BaTbh B JINYHbIX UCCNedoBaHusx 6e3
NMMCbMEHHOro cornacusa AsTopa. MHdopmauusa mnm
noeu, noslyd4eHHble B Xo4e peueH3poBaHns 1 CBA3aH-
Hble C BO3MOXHbIMU MpPenMyLLLecTBaMmn, O0XKHbI CO-
XPaHATbCA KOHPUAEHUMANIbHBIMY U HE WUCMOJIb30BaTb-
CS1 C Uesbto NoJsly4eHNs JINYHOM BbIroabl.

2.6.2. PeueH3eHTbl HE O0/KHbI y4acTBOBATb B pac-
CMOTPEHUN pyKonucen B criydae Hanmims KOHONIMKTOB
MHTEPEeCOB BCJIeACTBME KOHKYPEHTHbIX, COBMECTHbIX
1 OpYyrux B3aMMoOAeNCTBUIA U OTHOLLEHUI C tOObIM 13
ABTOPOB, KOMMNAHUAMW WU APYITVIMU OpPraHn3auusiMm,
CBSI3aHHbIMU C NpeacTaB/IeHHOM paboToi.

3. O6s93aHHOCTM ABTOPOB

3.1. TpeGoBaHUS K pyKonucsam

3.1.1 ABTOpHI AOKNaaa 06 OpuUrMHanNbLHOM UCCneno-
BaHVM OOJMKHbI NPeAOoCTaBNSATb JOCTOBEPHbIE PE3YIib-
TaTbl MPOAENaHHOW PaboThl TakXke, Kak 1 0O bEKTUBHOE
obecyxaeHne 3Ha4YMMOCTU uccnegoBaHus. [aHHble,
nexatime B OCHoBe paboThbl, A0/MKHbI ObiTb NPeacTaB-
neHbl 6e3owmnbo4yHO. PaboTa posmkHa coaepxaTb
LOCTaTo4HO AeTaner nm 6ubnmnorpaduryeckmx CCbIIoK
L7151 BO3MOXHOIO BOCMpou3seneHust. JIoxHble nnu 3a-
BEAOMO OLLUMOOYHbIE YTBEPXAEHUSA BOCMPUHUMAIOTCS
KaK HE3TUYHOE NOBEAEHNE N HENMPUEMIIEMBI.

3.1.2. O630pbl U Hay4Hble CTaTbM TAKXE OOJIKHbI
OblTb TOYHBIMU U OOBEKTUBHBLIMU, TO4YKa 3PEHUs
Penakuun oomkHbl 6bITb HETKO 0603HA4YEHA.

3.2. [JocTyn K AaHHbIM U UX XPaHEeHue

Y ABTOpPOB MOryT ObiTb 3anpoLleHbl HeobpaboTaH-
Hble JaHHble, UMeloLIME OTHOLLEHWE K PyKONUCK, ANs
peueH3npoBaHus Pepaktopamu. ABTOPbl OOJIXKHbI
ObITb FOTOBbI NPEAOCTaBUTb OTKPbLIThIN AOCTYN K TaKO-
ro pogma wuHdopmaumm (cornacHo ALPSP-STM
Statement on Data and Databases), ecnu a10 ocyule-
CTBMUMO, 1 B NOO6OM cnyyae ObiTb FOTOBbI COXPaHATH
3TV JaHHbIE B TEYEHNEe afleKBaTHOro nepmoaa Bpeme-
HW nocne nyénukaumn.

3.3. OpuruHanbHOCTb M Naaruar

3.3.1. ABTOpPbI A0IKHbI YAOCTOBEPUTLCS, YTO Mpes-
CTaB/ieHa MOJIHOCTbIO OpuUrHanbHas pabota n B Cly-
yae 1MCMnoNb30BaHMUA PaboT UM YTBEPXKAEHUN OPYryxX
ABTOPOB [O0J/IKHbI NMPEeaoCTaB/sATb COOTBETCTBYOLLME
Oubnmnorpadurieckmne CCbisiki NN BbIOEPXKU.

3.3.2. Mnarmat MOXeT CyLlecTBOBaTb BO MHOIMMX
dopmax, 0T NPeacTaBAeHUs Y4y>Ko paboThl Kak aBTOpP-
CKOW 00 KOMUPOBaHUS Unu nepedpasnpoBaHms CcyLle-
CTBEHHbIX YacTel Yyxxmx paboT (6e3 ykasaHns aBTOPCT-
Ba) 1 00 3asBNeHNs COOCTBEHHbIX MPaB Ha Pe3ybTaTbl
YyXXUX nccnegosaHmin. Nnarvat BO BCex popmax npen-
CTaBNseT COOOM HEATUYHbIE AENCTBUSA U HEMPUEMIIEM.

3.4. MHOXEeCTBEHHOCTb, N30bITOYHOCTb
1 O4HOBPEMEHHOCTb Nyonmkauui

3.4.1. B obuwem cnyvyae ABTOp He osmkeH nybamko-
BaTb PYKOMUCb, MO BOMbLUEN YaCcTW NOCBSLLEHHYIO Of-
HOMY 1 TOMY X€ UccnenoBaHuio, 6onee 4em B OHOM
XypHane kak opurnHanbHyto nybnvkauuio. MNMpepcras-
NIeHNe OAHOW M TOW Xe PyKONMUcu OAHOBPEMEHHO
6onee 4eM B OOMH XypHaa BOCNPUHMMAETCH Kak HEd-
TUYHOE NMOBEAEHNE N HEMPUEMIIEMO.

3.4.2. B obwem cnyyae ABTOpP He OOJIKEH npea-
CTaBNSATb HA PAaCCMOTPEHME B APYroi XypHan paHee
0ony6MKOBAHHYIO CTaTbIO.

3.4.3. Mybnukaumsa ornpeneneHHoro Tuna craTtein
(Hanpumep, KIMHUYECKUX PEKOMEHOALMM, NepeBoa-
HbIX cTaTell) B 6onee 4YemM OOHOM XypHane sBNsSeTcs
B HEKOTOPbIX Cly4yasix 3TUYHOW npu cobnoaeHumn
onpeneneHHbix ycnosuii. ABTopbl 1 PegakTopbl 3anH-
TEPECOBAHHbIX XYPHANOB [0/IKHbI COMNacuTbCs Ha
BTOPUYHYIO Ny6nuvkauuio, npeacraBnsiowylo obssa-
TENbHO TE Xe AaHHbIE U MHTepPnpeTauumn, 4To 1 B nep-
BWYHO onyBsinkoBaHHOW paboTe.

Bubnunorpadus nepBuyHON pPaboTbl AOSKHA OblTb
npeacTasneHa n BO BTopoi nybnukauuun. bonee nop-
pOGHYI0 MHDOPMaLMIO O A0MNYCTUMbIX GOPMax BTOPUY-
HbIX (MOBTOPHbIX) NyGNAMKaLMA MOXHO HalTM Ha cTpa-
HMLE www.icmje.org.

3.5. Npu3HaHue NepBONCTOYHUKOB

Heobxooumo Bcerga npudHaBaTb BKNag, OpYrux
nuu. ABTOPbI JOJMXKHbI CCbIIaTbCA Ha nybnukaumu,
KOTOpblEe MMEIOT 3HA4YeHWE OS BbIMOJIHEHUS Npen-
cTaBneHHoM paboTbl. JaHHble, NoyYeHHble NpMBaTHO,
Hanpumep, B xoae 6ecenbl, NEPENUCKA U B NPOLLEC-
ce 06CYyXOeHNs C TPETBUMU CTOPOHAMU, HE [OJIKHbI
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ObITb UCMONL30BaHbl UAN NPeAcTaBieHbl 6e3 ACHOro
NMUCbMEHHOIO paspeLleHns NepBonUCTOYHUKA. MIHDOpP-
MaLms, Nofyd4eHHasa U3 KOHPUAEHUMANbHbIX UCTOYHN-
KOB, Takaa Kak OLeHMBaHue pyKonucein unm npeno-
CcTaBfieHVe PaHTOB, He A0JKHA UCMOoNb30BaThcs 6e3
4eTKOro NMMCbMEHHOro paspeLleHns ABTOPOB paboThl,
MMeloLLIeli OTHOLLEHNE K KOHMUAEHLUMANbHBIM UCTOY-
HUKaM.

3.6. ABTOPCTBO NyGnukaumumn

3.6.1. ABTOpamu nybnvkaumu MOryT BbICTyrnaTb
TONbKO NMLA, KOTOPbIE BHEC/M 3HAYUTENbHbIM BKIAL,
B dopMupoBaHMe 3ambicnia paboTbl, pas3padoTky,
MCMNOJIHEHNE WU UHTEpnpeTaunio nNpeacTaB/ieHHOro
ncenenoBaHms. Bee Te, KTO BHEC 3HAYUTENbHbIV BKIaA,
LOJKHbI 6bITb 0603Ha4YeHbl kak CoaBTopbl. B Tex cny-
Yyasax, Koraa y4yacTHUKW UCCNefOBaHUsS BHECN Cylle-
CTBEHHbIN BKJIa4, MO OMpeaesieHHOMY HanpaBieHUIO
B WCCNenoBaTeNIbCKOM MPOEKTe, OHWU AOJDKHbI ObiTh
yKazaHbl Kak nuua, BHECLUMEe 3HAYUTENbHbIA BKIAL,
B J@HHOE UccnegoBaHue.

3.6.2. ABTOp LO/IKEH yOOCTOBEPUTLCS, YTO BCe
Y4aCTHUKM, BHECLUME CYLLLECTBEHHbIN BKNA, B UCcne-
LooBaHue, npencrtaBneHbl kak CoaBTOpbl U He NpuBe-
neHol B kadyectBe COaBTOPOB Te, KTO HE y4acTBOBa
B uccnegoBaHum, 4to Bce CoaBTOpbl BUaenu n ogob-
PV OKOHYaTENbHYIO BEPCUIO PaboThbl 1 COrnacuimch
C npencTaBneHneM ee K NyonmkaLnu.

3.7. Puckun, a Takxke niogm v XXNBOTHbIE,
BbiCTynaiowme oobeKkramm
nccnepoBaHu

3.7.1. Ecnn paboTa npepgnonaraeTt UCrnoJib30BaHne
XUMUYECKMX MPOAYKTOB, npoueanyp wiv obopynosa-
HUe, MpW SKCrlyatauum KOTOPbIX BO3SMOXEH KakOW-
60 HeoObIYHbIV pUCK, ABTOP O0/IKEH YeTKO 0603Ha-
YNTb 3TO B PYKOMUCHU.

3.7.2. Ecnu B paboTe npennonaraetcs y4actue Xu-
BOTHbIX WM NoAein kak 0O6beKTOB UCCNenoBaHus,
ABTOpPbI OOMKHbI YAOCTOBEPUTLCS, YTO B PYKOMUCHU
yKasaHo, 4To BCe CTaaum nccnenoBaHns COOTBETCTBY-
I0T 3aKOHOOATENbCTBY M HOPMATMBHbBIM OOKYMEHTAM
1ccnenoBaTesibCKUX OpraHn3aLnii, a Takxke og4006peHsl
COOTBETCTBYIOLLMMU KOMUTETaMU. B pykonuncu gomx-
HO ObITb YETKO OTPAXEHO, YTO OT BCEX NIOAEN, CTaBLUNX
obbekTamMu nccnenoBaHuii, NosyYyeHO UHGPOPMUPO-
BaHHOe cornacue. Heobxoaumo Bcerga cneautb 3a
cobnoaeHeM npas Ha HEMNPUKOCHOBEHHOCTb YaCTHOM
KU3HW.

3.8. MonuTtuka packpbiTUN
N KOHDNNKTbI UHTEPEeCOoB
3.8.1. Bce ABTOpbl 06513aHbl packpbiBaTb B CBOUX
pykonucsax GUHaHCOBbIE UV OPYrMe CYLLEeCTBYOLLIME

KOH®NNKTbI MHTEPECOB, KOTOPbIE MOTYT OblTb BOCMNPU-
HATbI KaK OKa3aBLUMEe BAVSIHME Ha pe3ynbTaTtbl UK Bbl-
BOZbI, NpeacTaBfieHHble B paboTe.

3.8.2. MNpumMepbl NOTEHUMAaNbHbIX KOHPNKTOB UHTE-
pecoB, 06a3aTeNlbHO MOAEXALUMX PACKPbITUIO, BKJIIO-
yaloT paboTy MO HaiMy, KOHCYNbLTUPOBaHME, Hanu4me
aKUMOHepHOW cOO6CTBEHHOCTU, MOJTy4eHne roHoPapoB,
npenocTaB/ieHne 3KCNepPTHbIX 3aKJloYeHne, naTeHTHas
3asBKka UK perncrTpauusa nateHTa, rpaHTbl U Apyroe
durHaHcoBoe obecnedyeHue. [loTeHuuanbHble KOH-
GANKTBI MHTEPECOB A0KHbI ObITb PACKPbLITLI KAK MOX-
HO paHbLLUe.

3.9. CyuwiecTBeHHble OLUMOKKN
B ony0/IMKOBaHHbIX paboTax

B cnyyae obHapyxeHusi ABTOPOM CYLLECTBEHHbIX
ownBOK NN HeToYHoCTeln B Nybnmkaummn, ABTop A4o-
XXeH coobLwmTb 06 aToM Pepaktopy “MexayHapoaHoro
XypHana MUHTEPBEHLMOHHOM KapamoaHrmonorum” n s3a-
MMOAENCTBOBATbL C PEOakTopoM C LESbIO CKOPENLLErO
n3bATUSA NybnMkauum unm ucripaBneHuss owmnobok.
Ecnn Pepaktop wnn M3patensCcTBO NoAyYnnmn ceepe-
HUS OT TPETbEeM CTOPOHbI O TOM, YTO NybsMKaumsa co-
0EPXUT CyLLLeCTBEHHbIE OLLMOKM, ABTOP 00513aH U3bSTb
paboTy nnu UcnpaBuUTb OLWNOKN B MakKCUMaslbHO KO-
pPOTKME CPOKN.

4. 0693aHHOCcTU U3paTenbcTBa

5.1. N3paTtenb [OMKEH CregoBaTh MNpUHUMMIAM
1 npoueaypam, CnocoOCTBYIOLLVM UCTOSHEHWIO 3TUYe-
cknx obsisaHHocTelr Pepaktopamu, PeueH3eHTamu
1 ABTopamu “MexayHapoaHOro XypHana MHTEPBEHLN-
OHHOV KapauoaHrmonornm” B COOTBETCTBUM C AAHHbI-
MU TpeboBaHuaMKU. M3patenb OonkeH ObiTb YBEPEH,
4YTO NOTeHUMaNbHasa NpubbIIb OT Pas3MELLEHMS pekna-
Mbl MW MPOU3BOACTBA PEMNPMHTOB HE MOBAMSNIA Ha
pelweHus Pegaktopos.

4.2. N3gaTenbCTBO O0/KHO OKa3blBaTb NOAAEPXKKY
PepakTopam “MexayHapoaHoro XypHana MHTEPBEHLM-
OHHOW KapauoaHrnonorum” B pacCMOTPEHUM MNpeTeH-
3UI K 3TUHECKMM acnekTam nybrMKyeMbIX MaTepuanos
1 NOMOraTb B3aMMOOENCTBOBATb C APYrMU XypHana-
MU n/unn spatenbcteamMm, ecnm 3TO CrnocoOCTBYET
MCMNOJIHEHNIO 00513aHHOCTEN Pegaktopamu.

4.3. i3paTtenb nonxkeH crnocobcTBoBaTh Haaslexa-
LLLe NpakTMKe NPOBEAEHNS NCCNENOBAHUN N BHEAPSATb
oTpacneBble CTaHAAPThl B LEeNsiX COBEPLUEHCTBOBAHMS
3TUYECKNX PEKOMeHAauuin, npouenyp n3batnsa n nc-
npaBneHns owmnboK.

4.4. NspaTtenb nosikeH obecneyntb COOTBETCTBYIO-
LLLYIO CNeumann3npoBaHHYIO IOPUANYECKYIO NOAAEPXKY
(3aksoyeHne UM KOHCYNbLTUPOBAHWE) B cllydae Heob-
XOANMOCTMU.
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The Publication Ethics

1. Duties of Editors

1.1. Publication decision

The Editor-in-Chief of “International Journal of
Interventional Cardioangiology” is solely and indepen-
dently responsible for deciding which of the articles
submitted to the journal should be published, often
working on conjunction with the relevant society (for
society-owned or sponsored journals). The validation
of the work in question and its importance to research-
ers and readers must always underwrite such deci-
sions. The Editor-in-Chief may be guided by the poli-
cies of the “International Journal of Interventional
Cardioangiology”’s editorial board and constrained by
such legal requirements as shall then be in force re-
garding libel, copyright infringement and plagiarism.

The Editor-in-Chief may confer with other editors
or reviewers (or society officers) in making this deci-
sion.

1.2. Fair play

An editor should evaluate manuscripts for their in-
tellectual content without regard to race, gender, sexual
orientation, religious belief, ethnic origin, citizenship, or
political philosophy of the authors.

1.3. Confidentiality

The Editor-in-Chief and the Editorial staff of
“InternationalJournal of Interventional Cardioangiology”
must not disclose any information about a submitted
manuscript to anyone other than the corresponding
author, reviewers, potential reviewers, other editorial
advisers, and the publisher, as appropriate.

1.4. Disclosure and Conflicts of interest

1.4.1. Unpublished materials disclosed in a submit-
ted manuscript must not be used in an editor’s own
research without the express written consent of the
author. Privileged information or ideas obtained through
peer review must be kept confidential and not used for
personal advantage.

1.4.2. Editors should recuse themselves (i.e. should
ask a co-editor, associate editor or other member of the
editorial board instead to review and consider) from
considering manuscripts in which they have conflicts of
interest resulting from competitive, collaborative, or
other relationships or connections with any of the au-
thors, companies, or (possibly) institutions connected
to the papers.

1.5. Vigilance over published record

An editor presented with convincing evidence that
the substance or conclusions of a published paper are
erroneous should coordinate with the publisher (and/or
society) to promote the prompt publication of a correc-
tion, retraction, expression of concern, or other note,
as may be relevant.

1.6. Involvement and cooperation
in investigations

An editor should take reasonably responsive mea-
sures when ethical complaints have been presented
concerning a submitted manuscript or published paper,
in conjunction with the publisher (or society). Such
measures will generally include contacting the author of
the manuscript or paper and giving due consideration
of the respective complaint or claims made, but may
also include further communications to the relevant in-
stitutions and research bodies.

2. Duties of Reviewers

2.1. Contribution to Editorial Decisions

Peer review assists the editor in making editorial
decisions and through the editorial communications
with the author may also assist the author in improving
the paper. Peer review is an essential component of
formal scholarly communication, and lies at the heart of
the scientific method. Publisher shares the view of ma-
ny that all scholars who wish to contribute to publica-
tions have an obligation to do a fair share of reviewing.

2.2. Promptness

Any selected referee who feels unqualified to review
the research reported in a manuscript or knows that its
prompt review will be impossible should notify the edi-
tor of “International Journal of Interventional Cardio-
angiology” and excuse himself from the review process.

2.3. Confidentiality

Any manuscripts received for review must be treat-
ed as confidential documents. They must not be shown
to or discussed with others except as authorised by the
editor.

2.4. Standard and objectivity

Reviews should be conducted objectively. Personal
criticism of the author is inappropriate. Referees should
express their views clearly with supporting arguments.
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2.5. Acknowledgement of Sources

Reviewers should identify relevant published work
that has not been cited by the authors. Any statement
that an observation, derivation, or argument had been
previously reported should be accompanied by the
relevant citation. A reviewer should also call to the edi-
tor’s attention any substantial similarity or overlap be-
tween the manuscript under consideration and any
other published paper of which they have personal
knowledge.

2.6. Disclosure and Conflict of Interest

2.6.1. Unpublished materials disclosed in a submit-
ted manuscript must not be used in a reviewer’s own
research without the express written consent of the
author. Privileged information or ideas obtained through
peer review must be kept confidential and not used for
personal advantage.

2.6.2. Reviewers should not consider manuscripts
in which they have conflicts of interest resulting from
competitive, collaborative, or other relationships or con-
nections with any of the authors, companies, or insti-
tutions connected to the papers.

3. Duties of Authors

3.1. Reporting standards

3.1.1. Authors of reports of original research should
present an accurate account of the work performed
as well as an objective discussion of its significance.
Underlying data should be represented accurately in
the paper. A paper should contain sufficient detail
and references to permit others to replicate the work.
Fraudulent or knowingly inaccurate statements consti-
tute unethical behaviour and are unacceptable.

3.1.2. Review and professional publication articles
should also be accurate and objective, and editorial
‘opinion’ works should be clearly identified as such.

3.2. Data Access and Retention

Authors may be asked to provide the raw data in
connection with a paper for editorial review, and should
be prepared to provide public access to such data
(consistent with the ALPSP-STM Statement on Data
and Databases), if practicable, and should in any event
be prepared to retain such data for a reasonable time
after publication.

3.3. Originality and Plagiarism

3.3.1. The authors should ensure that they have
written entirely original works, and if the authors have
used the work and/or words of others, this has been
appropriately cited or quoted.

3.3.2. Plagiarism takes many forms, from ‘passing
off’ another’s paper as the author’s own paper, to copy-
ing or paraphrasing substantial parts of another’s pa-

per (without attribution), to claiming results from re-
search conducted by others. Plagiarism in all its forms
constitutes unethical publishing behaviour and is unac-
ceptable.

3.4. Multiple, Redundant or Concurrent
Publication

3.4.1. An author should not in general publish
manuscripts describing essentially the same research
in more than one journal of primary publication.
Submitting the same manuscript to more than one jour-
nal concurrently constitutes unethical publishing be-
haviour and is unacceptable.

3.4.2. In general, an author should not submit for
consideration in another journal a previously published
paper.

3.4.3. Publication of some kinds of articles (eg,
clinical guidelines, translations) in more than one jour-
nal is sometimes justifiable, provided certain conditions
are met. The authors and editors of the journals con-
cerned must agree to the secondary publication, which
must reflect the same data and interpretation of the
primary document. The primary reference must be
cited in the secondary publication. Further detail on
acceptable forms of secondary publication can be
found at www.icmje.org.

3.5. Acknowledgement of Sources

Proper acknowledgment of the work of others must
always be given. Authors should cite publications that
have been influential in determining the nature of the
reported work. Information obtained privately, as in
conversation, correspondence, or discussion with third
parties, must not be used or reported without explicit,
written permission from the source. Information ob-
tained in the course of confidential services, such as
refereeing manuscripts or grant applications, must not
be used without the explicit written permission of the
author of the work involved in these services.

3.6. Authorship of the Paper

3.6.1. Authorship should be limited to those who
have made a significant contribution to the conception,
design, execution, or interpretation of the reported
study. All those who have made significant contribu-
tions should be listed as co-authors. Where there are
others who have participated in certain substantive as-
pects of the research project, they should be acknowl-
edged or listed as contributors.

3.6.2. The corresponding author should ensure
that all appropriate co-authors and no inappropriate
co-authors are included on the paper, and that all co-
authors have seen and approved the final version of the
paper and have agreed to its submission for publi-
cation.
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3.7. Hazards and Human or Animal
Subjects

3.7.1. If the work involves chemicals, procedures or
equipment that have any unusual hazards inherent in
their use, the author must clearly identify these in the
manuscript.

3.7.2. If the work involves the use of animal or hu-
man subjects, the author should ensure that the manu-
script contains a statement that all procedures were
performed in compliance with relevant laws and institu-
tional guidelines and that the appropriate institutional
committee(s) have approved them. Authors should in-
clude a statement in the manuscript that informed con-
sent was obtained for experimentation with human
subjects. The privacy rights of human subjects must
always be observed.

3.8. Disclosure and Conflicts of Interest

3.8.1. All authors should disclose in their manu-
script any financial or other substantive conflict of inter-
est that might be construed to influence the results or
interpretation of their manuscript. All sources of finan-
cial support for the project should be disclosed.

3.8.2. Examples of potential conflicts of interest
which should be disclosed include employment, con-
sultancies, stock ownership, honoraria, paid expert
testimony, patent applications/registrations, and grants
or other funding. Potential conflicts of interest should
be disclosed at the earliest possible stage.

3.9. Fundamental errors in published
works

When an author discovers a significant error or inac-
curacy in a published work, it is the author’s obligation
to promptly notify the editor of “International Journal of
Interventional Cardioangiology” and cooperate with
Publisher to retract or correct the paper, If the editor or
the publisher learn from a third party that a published
work contains a significant error, it is the obligation of
the author to promptly retract or correct the paper.

4. Duties of the Publisher

(and if relevant, Society)

4.1. Publisher should adopt policies and procedures
that support editors, reviewers and authors of
“International Journal of Interventional Cardioangiology”
in performing their ethical duties under these ethics
guidelines. The publisher should ensure that the poten-
tial for advertising or reprint revenue has no impact or
influence on editorial 45.2. The publisher should sup-
port “International Journal of Interventional Cardio-
angiology” editors in the review of complaints raised
concerning ethical issues and help communications
with other journals and/or publishers where this is use-
ful to editors.

4.3. Publisher should develop codes of practice and
inculcate industry standards for best practice on ethical
matters, errors and retractions.

4.4. Publisher should provide specialized legal re-
view and counsel if necessary.
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BHumaHui0 aBTOpPOB!

TpebOoBaHuUA K NpeAoCTaBNASAE€MbIM MaTepHaNaM

MexxayHapoaHbii XKypHan WHTEPBEHLMOHHON Kap-
anoanrnonorum (MXKUK) nybnnkyeT pekoMeHOOBaH-
Hble PefakLUMOHHBIM COBETOM U PELEH3EHTaMu cTaTtbu
Nno BCEM acrnektam Cepae4HO-COCYAuCTbIX 3abonesa-
HuiA. MXKUIK Takke nyGnvkyeT Te3nchl ,oknaaos, nNpes-
CTaBJIEHHbIX HA Hay4HbIX Cbe3fax, CecCuUsix N KoHdpe-
peHUMAX, NPOBOAUMBbIX NOA4, arnaon Poccuinckoro Hayy-
Horo O6LLEeCTBa MHTEPBEHLMOHHbLIX KAPAMOAHTMOIOr0B.

Cratbu cnenyet oTnpasisTh 10 aApecy:
Poccusa, 101000 Mockasa,
CeepuykoB nep., 4. 5, MXXMK
Ten.: (495) 624 96 36. dakc: (495) 624 67 33
E-mail: davidgi@mail.ru, elenita712@gmail.com

Pykonucu, npucnaHHble anga nybnvkaumm, paccma-
TPMBAKTCH TOMLKO MPU YCAOBUMX, 4TO OHU HE HAXOOsT-
CS Ha PacCMOTPEHUM B APYroM n3gaHuu, a npeacras-
JIEHHbIE B HUX AaHHblE HE ONybONnKOBaHbI B IHTepHeTe
WUnm He Ny6nvkoBanuck paHee. MNpu NPUHATUM CTaTbK
K nyénukaumm TpebyeTcs NMCbMEHHAs nepepadya as-
TOopckmx npas MXXUMK, nognucaHHasa BCemMu aBTopamMu.
XpaHutenem aBTopckmx npas asnsetca MXXUK. MNnata
3a onybsMKOBaHWE PYKOMUCEN B XXypHasie He B3uMa-
eTcs.

Hukakaa 4acTb MaTepuanoB, HanedaTaHHbIX
B M)XK, He MmoxeT ObITb BOocnpouaseneHa 6e3 n1uchb-
MEHHOI0 cornacus nsgartens.

3arnpoc o pa3peLlieHny HanpassiTb Mo aApPecy:
Poccusa, 101000 Mocksa,
CeepuykoB nep., 4. 5, M>XXNK
®dakc: (495) 624 67 33
E-mail: elenita712@gmail.com

M3paTtenbctBO TpebyeT, 4ToObl aBTOPbLI cooOLIanu
0 Moboi KOMMEPYECKON AEeATENbHOCTN, KOTOpast MO-
XeT cTaTb NPUYMHON KOHMMKTA MHTEPECOB B CBA3U
C NogaHHoM ctaTtben. Ecnu koHdAnkra MHTEPECOB He
CyLLLEeCTBYET, npocbba ykasaTb 3TO B COMPOBOAUTESb-
HOM MUCbME.

Mpu nogaye maTepmnasnoB B XXypHan aBTOpPbl JOJKHbI
npucnaTtb ABa 3K3eMruigpa craTbu, ABa KoOMrekra pu-
CYHKOB 1 Tabnvu, ABa 3Kk3eMnisipa ConpoBOaNTENbHO-
ro nucema. Ecnu pabota BKk/IOYAET OOMOSMHUTENbHbIE
Martepuasbl, HanpMMep CNUCOoK AnTepaTypbl, Haxons-
Lerncs “B neyatn”, x Takke cnenyet Npuchbinatb B ABYX
aK3emnagpax.

CraTtbs oomkHa OblTb HaneyaTaHa 4Yepes OBOMHOMN
VMHTEepBas, TOJIbKO Ha OAHOM CTOpoHe nnucTa 6enon By-
maru popmata 22 x 28 cM, NoJist CO BCEX CTOPOH — 3 CM
(BHU3Y TUTYNbHOM CTpaHuubl — 8 cm). MNpocbba neva-
TaTb cTaHAAPTHbIM Kernem 10 nnu kernem ons nasep-
HOro NpuHTEPA HE MeHee 12.

M3-3a orpaHmyeHuii nnowaan xypHana pegakuus
npegnoyntaeT cratbl 06bemom He 6onee 5000 cror
(B T. 4. ccblikK 1 noanucu). Mnnoctpaumm n Tabnuubl
crieayeT OrpaHuyuTb TOJIbKO HEOOXOANUMBIMU AN OC-

BELLEHNS KNIOYEBbIX AaHHbIX. CTaTbW, COOTBETCTBYIO-
wme aTuM TpeboBaHMAM, ckopee OyayT MNPUHATHI
K ny6nvkaummn 6e3 cokpalleHni.

CrtpykTrypa ctatbm: (1) TUTYNbHBIN NINCT; (2) CTPYK-
TYPUPOBaHHbIV TE3NC U KitoYEBbLIE CNOBA; (3) KpaTkmii
Tesuc; (4) cnucok cokpalleHuin; (5) TekcT; (6) Bbipa-
XeHus 6narogapHocTu (ecnm TakoBble uMetoTcs); (7)
cnucok nutepatypsbl; (8) nognucu k pucyHkam; (9)
Tabnuupl. Hymepaums cTpaHul, HAYMHAETCH C TUTYIb-
HOro nncTa.

TUTYNbHLIA NINCT

BknioyaeT: Ha3BaHMe cTaTbu, MMeHa aBTOPOB (MoJ-
HOCTbIO, C yKa3aHMEeM Y4eHOW CTEMNEHM, a TakXKe YSIeHCT-
Ba B HOUK), kpaTkoe Ha3BaHue (He 6onee 45 3HaAKOB).
MepeuncnuTte yupexaeHusi, rae paboTaloT aBTOpbI; ec-
N paboTa Obina BbIMOJIHEHA B HECKOJIbKNX YUPEXOEHW-
AX, YK&XUTE, rAe UMEHHO (MCMNONb3YNTE HMXKHUIM KOJTOH-
TTYN). Takke cooOLMTE CBEAEHUS O rpaHTax, CTUMEH-
amsax mno gpyrmx popmax GUHAHCOBOW MOLOEPXKM,
0 PoHAAaxX 1 ydpexaeHnsaX, CBA3aHHbIX C PaboTow.

Mop 3aronoskom “Agpec ans nepenuckn” gante
NnoJIHOE UMS U afpec aBTopa, KOTOPOMY ClenyeT Ha-
NnpaBNATb BCIO KOPPECMOHAEHLMIO, BEPCTKY N PEMNPUH-
Tbl. Takke coobwmTe HomMmepa TenedoHa, dakca Wu,
Mo BO3MOXHOCTW, 3/IEKTPOHHbIV afpec.

KpaTtkuin Teanc (ansa aHHoTauumn)

B kpaTtkom Te3uce (He 6onee 100 cnoB) onuceiBaeT-
Csl KNIMHMYecKkoe 3HavYeHne paboTsl. B Tesnc He cnepyeT
BKJIIOYATb CBEAEHUS, KOTOpble He ByayT coaepXaTbCs
B TEKCTE UK Tabnuuax cratbiy.

CTpPYKTYpUPOBaHHbIV TE3UC

CTpyKTYpUpPOBaHHbIN Te3nc (Makcumym 250 cnos)
[OJIKEeH cofepxXaTb OCHOBHbIE AaHHbIE B NATU pasfe-
nax, PacrofiOXXEHHbIX NO4 OTAENbHLIMWU 3arof0BKamMm
B cnepyouwem nopsake: Lienn; O6ocHoBaHne; MeTto-
abl; Pesynbratol; BoiBogbl. Vcnonb3ynte nosnHble
npeaonoxeHuns. Bce paHHble, NpyBOOVMbIE B Te3uce,
LOJKHBI COAEPXATbLCSA B TEKCTE UM Tabnmuax cTaTbu.

TekeT

Ina aKoHOMUKM MecTa B CTaTb€ MOXHO MUCMOJNb30-
BaTb A0 10 06LLEenpUHATLIX CoKpalleHnii. Ha oTaenbHon
CTpaHuLe nocne KpaTkoro Te3nca ykasdblBaloTCs 3TU
COKpaLleHus n nx pacumndposka. Pegakuus pewur, Ka-
KNe N3 HAaMMEHEE U3BECTHbIX COKPALLLEHUN MOXHO OCTa-
BUTb. B pasaoenax “Metoapl”, “Pe3ynbraThl” h 0COOEHHO
“Ounckyccma”, NCNonb3ynTe 3arofloBKM M NOA3arosoB-
k1. Bcem ccbinkam, Tabnvuam M pUCyHKamM OOJSKHbI
OblTb MPUCBOEHbI HOMEpAa B MOPSOAKE WX MOABEHUS
B TekcTe. Heobxoammo npeacTaBuTb CNIMCOK KITHOYEBbIX
CJIOB.

Cratucrtuka

Bce nybnukyemble maTepuanbl NPOBEPAOTCH Ha
npegmMeT COOTBETCTBUS M TOYHOCTU CTATUCTUYECKUX
METOAMK U CTAaTUCTUHECKON MHTEpPNpeTaLmmn pesynbsTa-
ToB. B paspene “MeTtoapl” cnegyeTt pasbaCHUTL NpUME-
HSBLUMECH CTaTUCTUYECKMe MEeTOOuKM, B TOM 4ucne

TPEBEOBAHWA K NMPELAOCTABJIAEMBIM MATEPUAJIAM



cneuyanbHble MeToabl, UCNOb30BaHHbIE ANna 0600LLe-
HWS JAaHHbIX, METOAbI, MCMONb30BaBLUMECH 419 NPOBep-
KM rMnoTes (ecnm 3To MMesNIo MecTO), a TakXke YPOBEHb
3HAYMMOCTU, MPUMEHSIBLUMIACS NPV NPOoBepke rmnoTes.
B cnyyae ncnonb3oBaHus 6051ee CNOXHbIX CTaTUCTUYE-
CkMX MeTodoB (MOMMMO t-TecTa, MeToga Xm-KBagpar,
MPOCTbIX JINHEMHbIX perpeccuin) cnegyet YTOYHWUTb,
Kakas ctatucTuyeckas nporpaMmma npuMeHsiach.

Ccbnku

Ccblikn 0603Ha4Yal0TCA B TEKCTE apabCckuMu Lng-
pamu B ckobkax Ha ypoBHe CTpoku. Cnrucok nutepary-
pbl MeyaTaeTcs Ha OTAENbHbIX CTpaHMuax 4yepes aBa
VIHTEPBANa; CCbIIKU HYMEPYIOTCHA B TOM NOpPSAAKe, B KO-
TOPOM OHWM MOSIBASAIOTCS B TEKCTe. He ykaabiBalite nep-
coHasibHble COoO0bLEeHNsl, PYKOMNUCK, Haxoasimecs
B NMpouecce NoaroToBKM UV Apyrve HeonybankoBaH-
Hble aHHbIEe B CMMCKE NIMTepaTypbl; OHM YKa3bIBAIOTCS
B TEKCTe B ckoOkax. HasBaHus xypHanoB cnenyet co-
Kpawartb B cooTBeTcTBUM C Index Medicus. Npn aTtom
cnenyet cobnoaaTh CeayoLwmin CTUIb U MYHKTYaLMIo:

Mepunoanyeckne nagaHus. lNepedncnmtb BCeX aB-
TOPOB, ECNM UX He Bonee YeTbIpex, B MPOTUBHOM Cllyyae
nepevncnnTb Tpex nepebix U 0ob6aBuTb et al. Ob6sa3a-
TeSIbHO yKa3aTb NEePBYIO U MOCNEAHIO CTPAHULLbI.

Mmasbl N3 kHur. YkasaTtb MEPBYIO U MOCELHION
CTpaHuLbl, aBTOPOB, Ha3BaHWe rMaBbl, HA3BaHNE KHU-
rv, pegakropa, n3gaTenbCTBO U rofa.

KHuurn (otgenbHoro aBTopa viauv rpynnbl aBTo-
poB). YkasaTb CTpaHuLy, C KOTOPOM B3dTa uMTaTa.

Moanucu K pucyHkam

Moaonucn K pucyHKam nevatarTCsa Ha OTAESNbHbIX
CTpaHuuax 4yepes gBa MHTepBana; HoOMepa PUCYHKOB
LOJDKHbl COOTBETCTBOBATb MOPSAKY WX YNOMWHAHUSA
B TEKCTE.

Bce cokpalleHus, MCnosib3yemble Ha PUCYHKaXx,
LOJKHbI PAa3bSACHATLCS MO0 NOCE X NEPBOro yrnomMu-
HaHWS B NOoANVUCY nnn B andasBnTHOM NMopsake B KOHLE
Kaxaon noanucu. Cnenyet 06bACHUTbL BCE UCMOIb30-
BaHHbIE CUMBOJIbl (CTPENKU, KPYXXOUKU N T. A4.).

Ecnn ncnone3yloTcsa yxe nybnavkoBaBLUMECH PU-
CYHKN, TpebyeTcs NUCbMEHHOE pas3peLleHne OT nep-
BOro magartens n astopa. YkasaTb B NOANNCU UCTOY-
HUK, OTKy[a B3SIT PUCYHOK.

PucyHkn

Heobxoommo npeacTaBuTb ABA KOMMEKTa Nasep-
HbIX PacrneyaTok MAN YUCTbIX KCEPOKOMUA PUCYHKOB
B OBYX OTAE/IbHbIX KOHBEpTax. [ns Bcex YepHOo-6enbix
WM UBeTHbIX doTorpaduin Tpebyetcs 2 KoOMMekTa
MSAHUEBbIX OTne4YaTkoB. [pumMevaHue: nnncTpaumn,
MICMOJIb30BaHHbIE B CTaTbe, aBTOPaM HE BO3BPALLLAIOTCS.

Ha 060pOTHOI CTOPOHE KaXka0i UntocTpaLmm, xe-
naTtenbHO Ha MPUKIIEEHHOM SAIPJblYKe, ykasbiBaloT da-
MWJINIO MEPBOro aBTopa, HOMEP MIOCTPALMN U BEPX.
HasBaHue 1 3aronoBKn K UNKOCTPaLMAM yKa3bliBalOTCS
B NOAMNVCU, @ HE HAa CaMON MTIOCTPaLMN.

UnniocTpaumn pomxHbl ObiTb MPeacTaBieHbl OT-
AenbHbiMU darnamm (ogHa nniocTpauus — oauH darn).
Mpy NOAroTOBKE MANIOCTPATUBHOIO MaTepmana (PUcyH-
Kn, potorpadpuun) damn npenocrasnserca B dopmarte
JPEG nnun TIFF ¢ paspewueHmem 300 dpi, LumpmHa pucyH-
ka He meHee 80 mm (unm 700-800 nwukcenen). Ecnm
MEHbLLEe KONMMYECTBO TOYek OOYCNOBNEHO NMpubOopOoM,
CaMOCTOSITENbHO MHTEPMOASALMIO AenaTb He CreayerT.

ABTOpCKME 0O0O03HAYEHUS HA PUCYHKax (CTpesku,
uMbpbl, ykasaTtenu v np.) 4oMkHbl ObiTb NPeACTaBNEHbI

B OTAEJIbHOM DANIE (*.jpg, *.doc unum *.ppt). Opu-
rmHan npepcrtasnsetca BE3S ABTOPCKUX OBO-
3HAYEHUN.

Jduarpammbl 1 rpadukm npegoctasngioTcs B Gop-
mate .XLS

Tabnuubl

Tabnuubl NevaTarTcs Ha OTOENbHbIX CTPaHULAX Ye-
pe3 agBa unHTepBana. Homep Tabnuubl 1 ee Ha3BaHWe
pacnonaratloTcs Hap, Tabnvuen, a oO6bACHEHUS — MNop,
Tabnuuen. Ncnonesyrite apabekme umdpbl. Homepa
Tabnuy, A0JKHBI COOTBETCTBOBATbL NMOPSAKY UX YNOMU-
HaHusa B TekcTe. CokpawieHus cnenyeTt ykasbiBaTb
B CHOCKe nog, Tabnuvuein B andasuTHOM nopsiake. Tab-
NNUBl JOMKHBI ObITh ACHBIMW, NPEACTaBIEHHbIE B HUX
[aHHble He OOJKHbI Ay6n1MpoBaTbCA B TEKCTE UM HA
pucyHkax. Ecnm ncnonbaytotcs yxxe nybavkoBaBLUMECS
Tabnuubl, TpebyeTca NUCbMEHHOE pa3peLlleHne oT
nepBoro nusgartens 1 asTopa. Ykasatb B NOANMCU UC-
TOYHMK, OTKYAa B3ATa Tabnuua.

CHocku, Tabnuubl 1 NOAMNNCU K PUCYHKaM crienyeT
COXPaHATb B OTAENbHOM (danne, a He BMecTe C TeKC-
ToMm cTaTbn. OgHako 06s3aTenbHO NpUckinanTe pacne-
YaTaHHble 9K3eMnAsApbI, T. K. OHX MOMYT NOHaO00UTLCS
npu Habope cTaTbu.

CoGniogarite npasunia NyHKTyaunmn, UHTEPBa Mex-
[y ClioBaMu, a Takxe Mexay ClioBamMm 1 3Hakamu npe-
NMUHAHUSA AOKEH OblTb €AMHUNYHBIM.

Ecnn B cTaTbe 6GbINM MCNONb30BAHbLI CNeLManbHbIe
wWpndTbl (FPevYecknin, MaTeMaTuyeckme CUMBOJIbI),
MPUIOXKUTE NX CMIUCOK.

Mopaya nnnocTpaunii Ha gUckKe

ABTOpPCKME UNMCTPaLMM N0 BO3MOXHOCTU cnenyeT
nogasaThb M B BUAE pacrneyaTok, 1 Ha ancke. nnoctpa-
LN cOaloTCA Ha OTAOE/IbHOM OUCKe.

CneuuanbHble pa3genbl

CneuuanbHble MaTepuanbl OyayT paccMaTpuBaTb-
csa peakonnernein. Bo nsbexaHve KoHGNMKTa UHTEpe-
COB aBTOpPbl OOJ/XHbI ClefoBatb CleaylowmM peko-
MeHOAUMUSM.

0O630pHbIe cTaTbyu. Pepakums paccmaTprBaeT 3a-
Ka3Hble N He3aka3Hble 0030pHble cTaTbu. Pykonucu
[OMKHBI COOTBETCTBOBATL PEKOMEHA0BAHHOMY 0Obe-
My. ABTOPbI OO/KHbI Pa3bsCHUTbL B COMPOBOAUTESb-
HOM NMCbMe, YeM 1x paboTa OTInYaeTCs OT yXe Cylle-
CTBYIOLLMX 0630POB MO AaHHOW npobneme.

PepakumnoHHble cTaTtby n 0630psI. VIHorpa 6ynet
paccMoTpeHa BO3MOXHOCTb MybnvkaumMm KpaTkoro
MHEHUS pefakumun.

PepgakunoHHble komMmeHTapuu. Bce yneHol peg-
KONMernn MoryT nybnvkoBaTb B XypHane CBOW 3amMe-
YaHUS U KOMMEHTapUN.

lMucbma B pegakumio. NybnnkyeTcsa orpaHnYeHHoe
4ncno nucem B pepakumio. OHU He OOKHbI OblTb AJINH-
Hee 500 cnoB, 1 B HUX A0JKHA MATU PeYb O KOHKPETHOM
ny6nunkaummn 8 MOXKUK. Mucbma gomxkHbl ObITb OTNeYaTa-
Hbl Yepe3 2 MHTepBasa, B KA4eCTBE CCbUIKU OOHKHO
ObITb NPVBEAEHO Ha3BaHWe cTatbn. Ha TUTYNbHOM nnc-
Te LOJIKHO ObITb 0603HAYEHO UMA U MECTO PaboThl aB-
TOpa, a Takke NOMHbIN aapec Ang NePenmncku.

Mucbmo cnepyeT HaNpaBNATb MO 3/IEKTPOHHOM NOY-
Te (elenita712@gmail.com) unnm no no4yte B AOByX
ak3emnnspax. Kak npasuno, penakuys npocuT aBTopa
CTaTbyl OTBETUTb HA MUCbMO.

TPEBEOBAHWA K NMPELAOCTABJIAEMBIM MATEPUAJIAM
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