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INTERVENTIONAL CARDIOLOGY

JHAOBaCKyNsipHasa KOppeKuUsa cyoToTanbHOM
OKK/1II03UM AUCTAJIBHOIO aHACTOMO3a € fUHCTBEHHOrO
(pYHKLHOHHUpYIOLWEr0o ROPTOKOPOHAPHOIO LWYHTA

y 60nbHOro ¢ HectabunbHOM CTEHOKapAUeH

I".P. AckepxaHoB, .M. Maxatunos, A.A. [lybaeB*, M.A. Kazakmyp3aeB, B.H. Ps3aHoBa

Kagenpa ¢pakynbrerckori xupyprim Ne1 @IrbOY BO “[larectaHCkuii rocyaapCTBEHHbIV
meauumHckni yHusepeutet” MuHsapasa Poccun, Maxadkana

000 “MeaguumHckuni ueHTp umM. P.I1. AckepxaHoBa”, Maxadkana

loBTopHas peBackyispu3aLmns Muokapaa sBaseTcst O4HOM U3 CII0XHbIX M OKOHYATEeIbHO HEPELLEHHbIX MPo-
611eM sieHeHus peuuanBa ULLeMn4eckori 601e3H1 cepala rnocsie KOPoHapHOro LyHTUpPoBaHus. [puBoaum
KIMHUYeckoe HabloAeHNe YCreLHOro dHAOBAaCKY/IIPHOIO J1e4eHUsT CyOTOTa/lbHOM OKKIIIO3UM ANCTaIbHOMO
aHacToMo3a eAVHCTBEHHOrO (YHKLIMOHMPYIOLLEro aopTOKOPOHAPHOIo LWyHTa Yy GOJIbHOr0 C HeCcTabusbHOM
cTeHokapamei. [aHHoe HabnoaeHve, Ha Hall B3I, NPeAcTaBiseT UHTepEeC A1s BpaqyebHOro coobLyecTaa
C TOYKU 3PEHUSI CIIOXHOCTU KJIMHUYECKOM CUTYaLmm Kak C Mo3uuum BelGopa MeToauki m 06bema rnoBTOPHOM
peBackynspusaLmm MUokapaa, Tak v 4Jisl OnpeaeaeHus 4oCTyrna TPaHCKYyTaHHOM PeBaCKy/ISpU3aLmm MUoKapaa.

KnroueBsbie cnoBa: atepockiiepos, 3ab0ieBaHNe KOPOHAPHbIX apTepui, a0PTOKOPOHAPHOE LLYHTUPOBAHWE,
peunanB CTeHOKapAUW, TPaHCKyTaHHas PEeBaCKyISpu3aLmns M1MoKapaa, OKKI03US ANCTaIbHOrO aopTOKOPO-
HapPHOIro aHacToMo3a, HecTabusibHasi CTeHOKapAWsl, CTEHT C JIEeKapCTBEHHbIM MOKPLITUEM.

Endovascular correction for subtotal occlusion
of the distal anastomosis of the single functioning
aortocoronary graft in a patient with unstable angina

G.R. Askerkhanov, G.M. Makhatilov, A.A. Dubaev*, M.A. Kazakmurzaev, V.N. Ryazanova

Federal State Budgetary Educational Institution of Higher Education “Dagestan State Medical
University of the Ministry of Health of the Russian Federation”, Department of Faculty Surgery Ne1

LLC Medical Center named after R.P. Askerkhanov, Makhachkala, Russia

Repeat myocardial revascularization is one of the most difficult and unsolved definitively challenges in
treatment of coronary heart disease recurrence after coronary artery bypass grafting. There is a clinical case
of successful endovascular treatment of subtotal occlusion of the distal anastomosis of the single functioning
aortocoronary graft in a patient with unstable angina. In our opinion, this case is of interest to medical
community from the point of view of clinical complexity, i.e. both for choice of strategy and extent of repeat
myocardial revascularization, and for determination of access for percutaneous myocardial revascularization.

Keywords: atherosclerosis, coronary heart disease, coronary artery bypass grafting, angina recurrence,
percutaneous myocardial revascularization, occlusion of distal aortocoronary graft anastomosis, unstable
angina, drug-eluting stent.

BBepeHue pe3 1 rog y 1-7% naumeHTtos, 4epe3 10 ner

YBennyeHmne KonandecTsa onepauum aopTo-
KOpOoHapHOro wyHTnposaHus (AKLL) npusogut
M K POCTY YMcra naymeHToB, KOTOPbIM NoKa3a-
HO MOBTOPHOE XUPYPrMYecKoe Ne4YeHme mnpum
BO3BpaTe npuCTyrnoB cTeHokapauu (1).
CreHokapaus -1V dpyHKUMOHaNbLHOro knacca
(PK) no knaccudpukaumm NYHA BO3HMKAET ye-

y 40-63%. bonee 4em y NONOBUHbLI MALUMEHTOB
C BO3BpaTOM CTeHOKapAuu nocie BbliNoJHe-
HMSA onepauunu KOPOHAPHOro LYHTMPOBAHUSA
(58-62%) npoBOOUTCS KOHCEpBaATMBHAA Te-
panusa. Ecnn, HeCMOTPSA Ha ageKBaTHY Me-
OkKameHTo3Hylo Tepanuto, ©K cTteHokapaum
onpepnensaetca kak Il mnn IV (pexe - 1l), cta-
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BATCS NMOKa3aHUA K BbINMOJIHEHMIO NMOO 3HAO-
BaCKYNSAPHbIX BMeLIaTeNbCcTB, MO0 MOBTOpP-
HOM onepaunn LWyHTUpoBaHus. [loBTOpHOE
KOPOHApHOE WYyHTUPOBaHUeE npeacTaBnader
co001 Ypes3BbIbaAMHO BbICOKNIA PUCK U3-3a TeX-
HNYECKUX TPYOHOCTEM U BbINOJHAETCH, Kak
MpPaBuao, MO XMU3HEHHbLIM MokasaHuam (2, 3).
OnepaumoHHas neTanbHOCTb NP 3TOM Koseb-
netcsa ot 3 40 11%. OCHOBHbIe NpenMyLLEecTBa
9HOO0BACKYJISIPHBIX METOL0B — 3TO MEHbLUUNA
puYCK BMellaTenbCcTBa 1 ObiCcTpas peabunurta-
ums (4). OcTpblli KOPOHAPHbI CUHOPOM BO3-
HukaeT nocne AKLL kak cnegctBme nporpec-
CUpOBaHUS aTepock/yiepo3a B KOPOHAPHOM
LWYHTE UM B HATUBHbIX KOPOHAPHbIX apTEPUSIX
(5, 6). mnnaHTaunsa KOPOHApPHbIX CTEHTOB
cTana BCe 4alle NpUMEHATbLCA Kak asa ycTpa-
HEHUNSI CTEHO30B HAaTUBHbIX KOPOHAPHbIX apTe-
puiA, Tak 1 ONs ycTpaHeHMs NpensaTCTBUS KPO-
BOTOKY MO KOPOHAPHOMY LWWYHTY (7-9), noTomy
41O noBTOpHOEe AKLL cBA3aHO C yBenm4yeHuem
pucka nepuonepaumoHHbIX OCIOXHEHUn (3,
10-14). Mo cpaBHEHMIO CO CTEHTUPOBAHUEM
HaTMBHbIX KOPOHAPHbLIX apTEPUIN, CTEHTUPOBA-
HME MOpPaXeHUN ayTOBEHO3HbIX KOPOHApPHbIX
LUYHTOB CBS1I3aHO C Oonee BbICOKMM PUCKOM
nepuonepaumoHHbIX OCITOXHEHUN, TAKUMUN CO-
CYOMUCTbIMM OCJTIOXHEHUSAMMN, Kak OucTasibHas
ambonuaauuns, “no-reflow”, n 6onee BbICOKUM
MpoLeHTOM pecTeHo30B (12, 14-16).

KnuHunuyeckoe HabGnwopeHne

B kAMHWKY nocTynua nauyeHt 68 neTt ¢ gmar-
HO30M MYJbTUHOKANBHOIO arepockyiepo3a aopThl,
KOPOHapHbIX apTepuii, bpaxmoLuedanbHbiX apTepunt,
apTepuin HMXKHUX KOHEYHOCTEW U MLLIEMUYECKON
6onesHbio cepaoua (MBC), koTopass OCNOXHWNACb
HecTabunbHOW cTeHokapawuen. mnepToHM4Yeckas
6onesHsb Il ctagun, Il cteneHn, puck cepagyHo-co-
CyOMCTbIX OCNOXHeHM 4. CaxapHbii anabeT 2 Tuna,
JNIErKOro Te4EHUS, KOMMEHCMPOBAHHDIN.

BboneH ¢ 2005 r., Koraa BNeEpPBbLIE OLLYTWI 3arpy-
OVHHbIE B0 @HMMHO3HOMO Xapakrtepa, Kynupyto-
wmecs HUTpornuuepuHoMm. B oktadbpe 2006 r. naum-
E€HT nepeHec OCTpbii MHpapKT Muokapga (OUNM)
HUXHEN CTEHKM, MOC/ie KOTOpOoro Habnwganach
paHHAs NOCTMHMAapPKTHaa CTeHokapaus, a 3aTem
25.02.2007 nepeHec NOBTOPHbLIN OWM HuxHen
CTEHKWN, OCJ/IOXHEHHbIN KapAMOreHHbIM LLIOKOM.
23.05.2007 BbINosHEHA oOnepauus MaMMapHO-KO-
poHapHoro wyHTMpoBaHua (MKLU) Ha nepenHioo
Mexokenyao4dkosyto BeTeb (MMMXKB), aopTokopoHap-
HOe ayToBeHO3Hoe LyHTupoaHue (AKLL) Ha orvba-
iowyto BeTBb (OB) 1 npaBylo KOPOHAPHYKO apTeputo
(MKA) B yCcnoBusiX WUCKYCCTBEHHOro KpoBooOpa-
weHua, GapmMakosiorm4eckon n xonogoBomn kapamo-

nnervn. C 2004 r. nosBUANCH nwemMuyeckmne 601u B
HUXKHUX KOHEYHOCTAX Mpu xoabbe, B CBA3U C YEM
nayuMeHTy MPOBELEHbl MO3TaMNHbIE 3HOOBACKYSAP-
Hbl€ KOPPEKLUUN: aHrMomnaacTuka u CTEHTUPOBAHUE
neson nogg3noLuHomr aptepum cteHtamm CID (2012,
2014 n 2015 rr.) c yoOBNeTBOPUTENbHLIM aHrMorpa-
dUYECKNM N KNNHNYECKUM pedyfibTaToM. HacneacTt-
BEHHbI aHaMHe3 OTArOLWEHHbIN, KYpPUT NO OA4HON
nayke curapeT B OeHb.

08.10.2016 60nbHOM 06PATUACS B MONUKINHUKY
KnMHUKK M. P.I. AckepxaHoBa C xanobamu Ha ga-
BALWMEe 6011 B rpyaHOM KNeTke cfieea, 0abILKy npwu
MUHUManNbHON GU3NYEeCKOo Harpy3ske m 6bia rocnu-
TanM3npoBaH B 3KCTPEHHOM MopsaaKke B oTAeNneHne
CepaeyHo-CoCyancTon XUpPyprum C AUarHO30M:
MBC, HecTabunbHas cteHokapaus. MNpoeeaeHo 06-
cnepgoBaHme, BKOHaloLLee B cebs anekTpokapamno-
rpacduio (ISKI), axokapauorpadpuio (OxoKr'), kopo-
HapoaHruorpadpuio (KAl n wyHtTorpaduio, peHTre-
Horpaduio opraHoB rpygHon kneTtku. Ha
BbIMNOJIHEHHbIX aHrnorpammax KAl n npu wyHTorpa-
duu: cTBON NeBon KopoHapHow apTepun (JIKA) pas-
BUT 0ObIYHO, C HEPOBHbIMU KOHTYpamu. NMM>KB JTIKA
C HEPOBHOCTbID KOHTYPOB Ha BCEM MPOTSXEHUN,
B CpeOHEM CErmMeHTe MNocne OTXOXOEHUS BTOPOM
aonaroHanbHow BeTBu ([B-2) cTteHo3mpoBaHa 0o
70%. OB JIKA gnddy3HO nopaxeHa, Ha ypOBHE
OTXOXAEeHMs BeTBM Tynoro kpas (BTK) cteHo3mnpo-
BaHa 0o 50%. BTK okknio3upoBaHa B CpegHen
TpeTu. [OCTOKK/IIO3NOHHbLIE OTAENbI KOHTPaACTU-
pytotcsa HuteBmgHo. KA anddy3HO nopaxeHa,
B CpefHeln TpeTun KPUTUYECKUM CTEHO3MpPOBaHa,
B OMCTaNIbHOW TPEeTn OKkIto3mpoBaHa. MNMocTokkio-
3MOHHbIE OTAENbI 3a4HEN MEXOKENYN0YKOBOW BETBU
(BM>XB) n 3agHein 6okoBoln BeTBM (3BB) kOHTpa-
CTUPYIOTCH MO aopTOKOPOHapHOMY LWyHTY K [1KA.
AopTOKOpOHapHbI WYHT K MKA: npokcumanbHbIn
aHaACTOMO3 COCTOSATENIEH, AUCTalIbHbIA a@HACTOMO3
cybToTanbHas okka3na (puc. 1), WYHT NPOXOANM
Ha BCEM MPOTSXKEHUN, MO WYHTY 3arnoJIHATCA
3MXB n 36B. AopToKOpOHapHbIN WYHT K BTK 3a-
KpbIT. MamMmmapHO-KopoHapHbIn WYHT K [NMTVXB Hu-
TeBmaHbi. OKI: puTtMm cnHycoBbin, HCC 61 B 1 MUH,
ropmn3oHTanbHoe nonoxeHne I0C, genpeccus cer-
MeHTa ST B otBegeHusix ll, Vs—V,. PybLoBblie name-
HEHUS MO HMXHEN CTEHKe NeBOro xenynodka (J1XK).
MpenonepaunonHaa 3xoKI: nonoctn cepaua He
paclimpeHsbl, rnobdanbHas coKkpaTMMOCTb M1Mokapaa
JOK cHuxeHa, ¢pakumsa Bbibpoca JIK 40%. 3Ha-
YUMOWN KNanmaHHOM MaToNOrMnu HE BbISBIEHO.
HapyweHne pernoHanbHOM cokpaTtmmoctu JIXK:
r’MNOKMHES MO NepenHein, nepegHeneperoponoy-
HOW cTeHkaM (B 06s1acTu cpenHuX, BepxyLleyHbIX
CEerMeHToB), No OOKOBOW CTeHKe (B obnactu
6a3anbHOro, CpefHero CEermMeHToB), MO HUXHEN
CTEHKe (Ha BCeM MpoTaxeHumn). HapyweHne gmna-
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y6TOTaﬂbeIVI CTEHO3
ayToseHoaHoro WyHTa

Puc. 1. CenekTtuBHas aHrnorpadus aOpTOKOPOHAPHOro
wyHTta B MKA. Onpenensietcs cybToTanbHas OKKMo3us
OMCTanbHOr0 aHacTomMo3a aopPTOKOPOHAPHOrO LWyHTa
B 36B 1 MKA.

Puc. 2. imnnaHTaums cTeHTa ¢ 1eKapCTBEHHbLIM MOKPbI-
TMEM B BEHO3HbIV LUYHT (MOMEHT OTKPbLITUSA CTeHTa Ha
GannoHe).

Puc. 3. [lNocneonepauMoHHas CeNekTUBHAs aHrno-
rpadusa aoptokopoHapHoro wyHTta B KA. Pesynbrar
NPSMOro CTEHTUPOBAHMA ANCTAIbHONO CErMeHTa aopTo-
KOPOHAPHOrO LWyHTa C MPUMEHEHMEM CTEHTa C fiekap-
CTBEHHbIM MOKpbITMEM Xince Prime.

ctonunydeckon pyHkumm JIXK no Il tmny. Apyron vH-
Tpa- n 9KcTpakapananbHOW NaTtoa0rnm He BbisiBIE -
HO. lMocne ananusa KA, wyHTOrpadmn u Kun-
HMYECKOro COCTOSIHMA NaumeHTa OblI0 NPUHATO
peleHmne NO SKCTPEHHbLIM NOKA3aHUAM BbIMOJIHUTb
npsiMOe CTEHTUPOBaHME CTEeHO3a ANCTaNIbHOro
aHacToMo3a aopTOKOpOHapHOro wyHta B 3M>XXB
n MNKA.

Mop, mecTHOM aHecTe3uen 15 mn 0,5% pacTtBo-
pOM HOBOKavHa npasbiM TpaHCHEeMopasbHbIM 00-
CTYynoM Npou3BeaeHa MyHKUMA 1 KaTeTepusauuns
npaBow O6enpeHHon apTtepumn, BeeaeHo 6 000 EL
renapuHa BHyTpuapTtepuansHo n 2 000 EL, BHYTpU-
BeHHO. 1o gmarHOCTMYECKOMY MPOBOAHMKY MPO-
BeoeH NpoBOAHMKOBLIN kateTtep JR 3.5 B aopty
M YCTaAHOBJIEH B YCTbE 2a0PTOKOPOHAPHOIO LWyHTa Ha
MKA. B WyHT NpoBeAEH KOPOHAPHbIM MPOBOAHUK
Fielder — 0,014, no nNpoBOAHUKY NPOBEOEH U UM-
NAaHTUPOBAH KOPOHAPHbIN CTEHT C JIEKAPCTBEHHbLIM
nokpeltmemMm Xince Prime 3.0 x 16 mm, gunnataums
MakCMMasbHbIM AaBleHueM (puc. 2). Ha KOHTpPOb-
HOW WyHTOrpadun yooBneTBOPUTESNbHbLIN Pe3yrib-
Tat (puc. 3). KopoHapHble NPOBOAHWKN W ranpg-
KkarteTep yganeHol. [emocTtas. [locneonepayoHHoe
TedyeHne 6e3 ocnoxHeHuin. MNaumeHT Obin obcne-
noBaH 4yepe3 6 1 12 mec nocne BMellaTesbCTBa
¢ npumMmeHeHnem IxoKI™ 1 cyTo4YHOro XonTepoBCKO-
ro MOHMTOpPUMpPOBaHuS. Bo3BpaTta cteHokapam nnm
YXYALWEHWS Ka4eCTBaA XU3HN HE OTMEYEHO.

OGcyxaeHue

Mo paHHbIM PyKoBOACTBa MO YPECKOXKHbLIM
KOpOHapHbIM BMewlatenbscteam (YKB) ACC/
AHA/SCAI (2005), puck YKB B HaTuBHbIX CO-
cypax nocne AKLL goBOSsILHO BbICOK, BMECTE
C TEM Ha COBPEMEHHOM 3Tarie yactoTta Hebna-
rONPUATHbLIX MCXOA0B MPU 3TUX BMeLUaTESb-
CTBax BMoOJIHE COMNOCTaBMMa C HaCTOTOW OCNIOX-
HeHun YKB y naumeHTOB 6€3 npeawecT-
Bytlowero AKLI. Yactota ycnewHbix 4YKB
B BEHO3HbIX LWyHTax npesBbiaeT 90%, ypoBeHb
CMepTHOCTU MeHee 1,2% n nHdapkTa mmokap-
na (MM) c 3ybuom Q meHee 4yem 2,5%. B 10O xe
Bpems MIM 6e3 3ybua Q B 37Ol rpynne MoxeT
BO3HMKaTb Yaule, 4em npu HKB B HaTUBHbIX CO-
cydax y HeonepumpoBaHHbIX OOJIbHbIX.

Bckope nocne ycnewHow wumnnaHTaymn
CTEHTA B KOpPOHapHble apTepun Oblan npea-
MPUHATLI NOMNbLITKXA MO MMMAAHTaAUUM CTEHTa
B BEHO3HbIAN WYHT. HenocpencTeBeHHble pe-
3yJSibTaTbl OKa3alnUCb UCKITIOYNTENIbHO OOHaae-
XMBAOLWVMWN: NO OAHHBIM Pa3/iNYHbIX UCcche-
OOBAHUIN KIVMHUYECKUIM yCMNex uMnaaHTaumm
CTEHTOB B aT€POCKNEPOTUYECKN NSMEHEHHbIE
WyHTbl cocTaBun 87%, yacToTa pasBuUTUS
OUM - 7%, pecTeHO3 B OTOAIEHHOM nepuoae
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—47% (17). B 1996 r. 661210 0Ny6NMKOBaHO paH-
OoMun3npoBaHHoe nccnepoBaHme SAVED (Stent
versus balloon Angioplasty for aortocoronary
saphenous Vein bypass graft Disease), B kOTO-
poM 220 nmauueHTOB CO CTEHO3aMW BEHO3HbIX
LUYHTOB ObINM paHOOMU3NPOBAaHbLI B rpynny
CTEHTUPOBAHUS U B rpynny OObIYHOM TpaHC-
NIOMUHANbHOW OaN/IOHHOMN  aHrMonaacTUKN
(TJIBAIT). B rpynne CTEHTMPOBaHUA MepBUY-
HbIl ycnex npouenypbl Obi1 4OCTOBEPHO BbiLLE
(92% npoTtme 69%; p < 0,001). HeobxoagmMoCTb
B MOBTOPHOM BMELLATENLCTBE 4Yepe3 6 mec
Oblna CyLEeCTBEHHO HUXE B rpynne nocne CTeH-
TUpoBaHus (26%) No CpaBHEHWIO C TPynnon
anruonnactuku (38%), p < 0,05. Konnyectso
OCHOBHbIX HEON1aronpPUATHbIX COOLITUI (CMEepPTb,
OVM, noTpebHOCTb B peBackynspusaumun
Muokapaa) Obi10 AOCTOBEPHO HMXE B rpynne
cteHTupoBaHusa (73% npoTtue 58%; p < 0,03).
Takmm 06pa3omM, B HACTOSILLLEE BPEMS CTEHTU-
poBaHMe ABASETCSA NPennovYTUTENbHON Npoue-

Introduction

The increasing number of CABG leads to in-
creased number of patients who need repeat
coronary surgery for angina recurrence (1). FC
llI-1V angina (according to the NYHA classifica-
tion) occursin 1-7% and 40-63% of patients at
Year 1 and Year 10, respectively. Medical thera-
py is prescribed in more than a half of patients
with angina recurrence after coronary artery
bypass grafting (58-62%). If functional class of
angina is defined as Ill or IV (rarely Il) despite
adequate medical therapy, there are indications
for either endovascular interventions or repeat
coronary artery bypass grafting. Repeat coro-
nary artery bypass grafting is extremely unsafe
due to technical difficulties and is usually per-
formed as salvage surgery (2, 3). Intraoperative
mortality varies from 3 to 11%. The main advan-
tages of endovascular interventions are lower
risk and shorter recovery period (4). Acute
coronary syndrome occurs after CABG due to
atherosclerosis progression in a coronary graft
or native coronary arteries (5, 6). The coronary
stenting is increasingly used to manage sten-
oses of the native coronary arteries and to
eliminate obstacles to blood flow through the
coronary graft (7-9) because repeat CABG is
associated with increased risk of perioperative
complications (3, 10-14). Compared to stent-
ing of native coronary arteries, stenting of au-
tovenous coronary grafts is associated with
higher risk of perioperative complications, in-
cluding such vascular complications as distal

OypOW Npu CTEHO3aX BEHO3HbIX LUYHTOB Y 60J1b-
Hbix ¢ OKC, HO knnHM4yeckasi apPeKTUBHOCTb
TJIBAIlT 1 CTEHTUPOBAHUA AOPTOKOPOHAPHbIX
LWYHTOB ycTynaeT 3 @EeKTUBHOCTN aHaNormy-
HbIM BMelUaTenbCTBaM B KOPOHApPHOM pycne
y nauueHToB 6e3 NpeauecTByOLLEN onepauum
AKLL n conpoBoxpaeTca 6osblUeilt 4acToToMn
OCNOXHeHu un pecteHo3oB (18). CrteHTu-
poBaHVEe ayTOBEHO3HOr0 KOPOHAPHOro LUyHTa
C MPUMEHEHNEM CTEHTOB C J1IEKAPCTBEHHbLIM
MOKPbLITUEM HE paccMaTpumBaeTCs KakK eguH-
CTBEHHbI METOA, BbIOOpA NeyveHns naunmeHToB
co cTabunbHOW cTeHokapauen nocne AKLL
(19), HO B cuTyauum ¢ HecTabunbHOW CTEHO-
Kapomen nMeeT NpenMyLL,ecTBa B CPaBHEHNN
C KOpPOHapHbIM wWyHTUpoBaHuem (20). AdunHa-
Muyeckoe HabniogeHne 3a AaHHbIM NauMeH-
TOM, Y KOTOPOr0 HEOOCTATOYHOCTb BEHO3HOIO
LWyHTa OTHOCUTCA K NMO3OHEN HEeOoCTaTO4HO-
cTn (21), NO3BONIUT OLEHUTb OTAANIEHHbIN pe-
3ynbTaT NPOBEAEHHOIO JIeHEHUS.

embolization, “no-reflow” phenomenon, and
higher proportion of restenosis (12, 14, 15, 16).

Case description

Patient, 68 y.o. was admitted with a diagnosis of
multifocal atherosclerosis of aorta, coronary arter-
ies, brachiocephalic arteries, lower limbs arteries,
and coronary heart disease complicated by unstable
angina. Essential hypertension, stage 3, degree 2,
CVC risk — 4; type 2 diabetes mellitus, mild, com-
pensated.

He had been sick since 2005, when he first felt
anginal chest pain managed by nitroglycerin. In
October 2006, the patient had acute myocardial in-
farction (AMI) of the inferior wall, after which early
post-infarction angina developed and, on February
25, 2007, he had repeated AMI of the inferior wall
complicated by cardiogenic shock. On May 23,
2007, mammary bypass grafting (MBG) to the left
anterior descending artery (LAD) and coronary ar-
tery bypass grafting (CABG) to the left circumflex
artery (LCX) and right coronary artery (RCA) were
performed using cardiopulmonary bypass and phar-
macological and cold cardioplegia. Since 2004, he
had developed ischemic pains in his lower extremi-
ties, therefore, the patient underwent staged endo-
vascular corrections: angioplasty and stenting of the
left iliac artery using CID stents (2012, 2014, and
2015) with satisfactory angiographic and clinical re-
sults. Hereditary history was complicated. Smoking:
one pack per day.

On October 08, 2016 the patient referred to the
Out-Patient Department of the Clinic named after
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Subocclusion
of autovenous bypass

o

Fig. 1. Selective angiography of the CABG to the RCA.
Subtotal occlusion of the distal anastomosis of the graft
to the RCA.

Fig. 2. Implantation of the drug-eluting stent in the
venous graft (expanding the stent on the balloon).

-

Fig. 3. Postoperative selective angiography of the graft
to the RCA. Stenosis of the anastomosis eliminated as
the result of the direct stenting of the distal part of the
graft to the PDA and PLA using the drug-eluting stent
Xince Prime.

R.P. Askerkhanov with complaints of pressing pain in
the chest on the left side, shortness of breath at
minimal exertion and he was urgently hospitalized to
the Department of Cardiovascular Surgery. Patient
A., 68 y.0. was hospitalized with a diagnosis: coro-
nary heart disease (CHD), unstable angina. He had
the following examinations: electrocardiography
(ECG), echocardiography (EchoCG), coronary angi-
ography (CAG) and shuntography, and chest X-ray.
The results of CAG and shuntography were as fol-
lows: left main coronary artery (LMCA) normal, with
uneven contours. The left anterior descending artery
(LAD) had uneven contours all over and stenosis up
to 70% in the middle part after origin of the second
diagonal branch (D2). The left circumflex artery
(LCX) was diffusely affected with stenosis up to 50%
at the level of bifurcation to the obtuse marginal
branch (OMB); OMB was occluded in the middle
third, with filamentous visualization of the post-oc-
clusive parts. The right coronary artery (RCA) was
diffusely affected, with critical stenosis in its middle
third and occlusion in the distal third, the post-occlu-
sive parts of the posterior descending artery (PDA)
and posterolateral artery (PLA) were visualized via
aortocoronary bypass graft (ACBG) to the RCA.
ACBG to the RCA: proximal anastomosis was patent,
distal anastomosis was subtotally occluded (Fig.1),
the graft was patent all over and PDA and PLA were
visualized via this graft. ACBG to the OMB was oc-
cluded. Mammary bypass graft (MCBG) to the LAD
was filamentous. ECG: sinus rhythm, HR 61 bpm.
The heart’s electrical axis was in the horizontal
plane. ST segment was depressed in leads Il and
V;—-Vg. There were scarry changes in the inferior wall
of the left ventricle (LV). Preoperative EchoCG: car-
diac cavities were not enlarged, global myocardial
contractility of the LV was reduced, LVEF 40%. No
severe valvular heart diseases were observed. There
was disturbed regional contractility of the LV: hy-
pokinesis of the anterior and anterior-septal wall (in
the middle and apical segments), lateral wall (basal
and middle segments), and inferior wall (all over).
There was type Il diastolic dysfunction of the LV. No
other intra- or extracardiac pathology was revealed.
After analysis of the data obtained from CAG,
shuntography and clinical assessment of the pa-
tient’s condition, the decision was made to perform
urgent direct stenting of the distal anastomosis of
ACBG to the PDA and PLA.

Under local anesthesia with novocaine 0.5%
15 mL, the right femoral artery was punctured and
a catheter inserted; heparin was administered
(6,000 U intra-arterially and 2,000 U intravenously).
A guide catheter JR 3.5 was introduced over the di-
agnostic guidewire and placed into the ostium of
ACBG to the RCA. Coronary guidewire Fielder 0.014
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was introduced into the graft and the drug-eluting
stent Xince Prime 3.0 x 16 was introduced over the
guidewire and dilated at maximum pressure (Fig. 2).
Control shuntography has demonstrated a satisfac-
tory result (Fig. 3). Coronary guidewires and guide
catheter were removed. Hemostasis. The post-
operative period was uncomplicated. The patient
was examined at Month 6 and Month 12 after inter-
vention by echocardiography and 24-hour ECG
monitoring. There was no angina recurrence or de-
terioration of the quality of life.

Discussion

According to the Percutaneous Coronary
Intervention (PCI) guidelines (ACC/AHA/SCAI
2005), the risk of PCI in the native coronary ar-
teries after CABG is rather high, however, cur-
rently, the incidence of adverse outcomes re-
lated to these interventions is comparable to
the incidence of complications (PCI) in patients
without prior CABG. The rate of successful PCI
in venous grafts exceeds 90%, the mortality
rate is less than 1.2% and the incidence of
Q-wave myocardial infarction is less than 2.5%.
At the same time, non-Q-wave Ml in this popu-
lation may occur more frequently than after PCI
in native vessels in non-CABG patients.

Shortly after successful coronary stenting,
the attempts were made to stent the venous
graft. The immediate results were extremely
encouraging: according to the data from vari-
ous studies, the clinical success of stenting of
the atherosclerotic grafts was 87%, the inci-
dence of acute myocardial infarction was 7%,

Cnucok nutepatypbl [References]

1. Yusuf S., Zucker D., Peduzzi P. et al. Effect of coronary
artery bypass graft surgery on survival: overview of 10-year
results from randomised trials by the Coronary Artery
Bypass Graft Surgery Trialists Collaboration. Lancet. 1994,
344, 563-570.

2. Foster E.D., Fisher L.D., Kaiser G.C., Myers W.O.
Comparison of operative mortality and morbidity for initial
and repeat coronary artery bypass grafting: The Coronary
Artery Surgery Study (CASS) registry experience. Ann.
Thorac. Surg. 1984, 38, 563-570.

3. Lytle B.W.,, Loop ED., Cosgrove D.M. et al. Fifteen hundred
coronary reoperations. Results and determinants of early and
late survival. J. Thorac. Cardiovasc. Surg. 1987, 93, 847-859.

4. Anexsn B.I., Byauawsunm 10.W., 3akapas H.B., Cra-
depos A.B., Tyreera 3.0., Ambatsenno C.I., Maukennu-
waunm C.T., AbpocumoB A.B. Cyapba naumeHTa ¢ MynsTu-
dokanbHbIM NOPAKEHNEM KOPOHAPHbIX 1 NEPUPEPUYECKIX
apTepwuii nocne AByX onepawunii KOPOHAPHOrO LWYHTMPOBA-
HUA 1M uMnnaHTauum 33 cTeHToB. MpyaHas u cepaeyHo-
cocyauctaa xupyprusi. 2011, 2, 29-34.

Alekyan B.G., Buziashvili Yu.l., Zakaryan N.V., Staferov A.V,,
Tugeeva E.F., Ambatello S.G., Matskeplishvili S.T.,

and restenosis rate in the long-term period was
47% (17). In 1996, a randomized study SAVED
(Stent versus balloon Angioplasty for saphen-
ous vein aortocoronary Vein bypass graft
Disease) was published, and in this study 220
patients with venous graft stenoses were rand-
omized to the stenting group and conventional
transluminal balloon angioplasty (TBA) group.
The primary procedural success was signifi-
cantly higher in the stenting group (92% versus
69%; p<0.001). The need for re-intervention at
Month 6 was significantly lower in the stenting
group (26%) compared to the angioplasty
group (38%), p < 0.05. The number of major
adverse events (death, AMI, need for myocar-
dial revascularization) was significantly lower in
the stenting group (73% versus 58%; p < 0.03).
Therefore, to date the stenting is preferred for
venous graft stenoses in ACS patients but the
clinical efficacy of TBA and stenting of aortoc-
oronary grafts is inferior to the efficacy of simi-
lar coronary interventions in patients without
prior CABG and accompanied by higher inci-
dence of complications and restenosis (18).
The stenting of coronary autovenous graft with
the drug-eluting stents is not considered as the
single treatment option for patients with stable
angina after CABG (19), but in cases of unsta-
ble angina this option has advantages com-
pared to coronary artery bypass grafting (20).
The follow-up of the patient in whom dysfunc-
tion of venous graft is considered to be a late
failure (21) will allow to evaluate the long-term
outcome.

Abrosimov A.V. The fate of a patient with multifocal coronary
and peripheral atherosclerotic diseases after two coronary
artery bypass graftings and implantation of 33 stents.
Grudnaya | serdechno-sosudistaya khirurgia (Thoracic and
cardiovascular surgery). 2011, 2, 29-34. (In Russian)

5. Murphy M.L., Meadows W.R., Thomsen J. et al. Veterans
Administration Cooperative Study on medical versus surgi-
cal treatment for stable angina--progress report. Section
11. The effect of coronary artery bypass surgery on the
incidence of myocardial infarction and hospitalization.
Prog. Cardiovasc. Dis. 1986, 28, 309-317.

6. Peduzzi P, Detre K., Murphy M.L. et al. Ten-year incidence
of myocardial infarction and prognosis after infarction.
Department of Veterans Affairs Cooperative Study of Coro-
nary Artery Bypass Surgery. Circulation. 1991, 83, 747-755.

7. Desai M., Mirzay-Razzaz J., von Delft D., Sarkar S.,
Hamilton G., Seifalian A.M. Inhibition of neointimal forma-
tion and hyperplasia in vein grafts by external stent/sheath.
Vasc. Med. 2010, 15 (4), 287-297.

8. Hoffman S.N., TenBrook J.A., Wolf M.P,, Pauker S.G., Salem
D.N., Wong J.B. A meta-analysis of randomized controlled
trials comparing coronary artery bypass graft with percuta-
neous transluminal coronary angioplasty: one- to eight-year
outcomes. J. Am. Coll. Cardiol. 2003, 41, 1293-1304.

Ne 50/51, 2017



INTERVENTIONAL CARDIOLOGY

9. Pocock S.J., Henderson R.A., Rickards A.F. et al. Meta- coronary intervention for acute myocardial infarction due to
analysis of randomised trials comparing coronary angio- saphenous vein graft occlusion. Catheter Cardiovasc.
plasty with bypass surgery. Lancet. 1995, 346, 1184-1189. Interv. 2005, 65, 504-509.

10. Brilakis E.S., Wang T.Y., Rao S.V. et al. Frequency and pre- 16. Al S.J., Velianou J.L., Berger P.B. et al. Primary percutane-
dictors of drug-eluting stent use in saphenous vein bypass ous coronary interventions in patients with acute myocar-
graft percutaneous coronary interventions: a report from dial infarction and prior coronary artery bypass grafting.
the American College of Cardiology National Cardiovascular Am. Heart J. 2001, 142, 452-459.

Data Cath PCI registry. JACC Cardiovasc. Interv. 2010, 3, 17. de Scheerder I.K., Strauss B.H., de Feyter P.J. et al.
1068-1073. Stenting of venous bypass grafts: A new treatment modality

11. Brodie B.R., Wilson H., Stuckey T. et al. Outcomes with for patients who are poor candidates for reintervention. Am.
drug-eluting versus bare-metal stents in saphenous vein Heart J. 1992, 123, 1046-1053.
graft intervention results from the STENT (strategic trans- 18. Coronary artery bypass surgery versus percutaneous coro-
catheter evaluation of new therapies) group. JACC nary intervention with stent implantation in patients with
Cardiovasc. Interv. 2009, 2, 1105-1112. multivessel coronary artery disease (the Stent or Surgery

12. Nguyen T.T., O'Neill W.W., Grines C.L. et al. One-year sur- trial): a randomised controlled trial. Lancet. 2002, 360,
vival in patients with acute myocardial infarction and a 965-970.
saphenous vein graft culprit treated with primary angio- 19. Manolis Vavuranakis. Will Stents of New Technology
plasty. Am. J. Cardiol. 2003, 91, 1250-1254. Replace Coronary Artery Bypass Surgery? Hospital

13. Morrison D.A., Sethi G., Sacks J., Henderson W.G., Chronicles, Suppl. 2006, 123-127.

Grover F, Sedlis S. et al. Percutaneous coronary interven- 20. Beijk M.A.,Harskamp R.E. Treatment of Coronary Artery
tion versus repeat bypass surgery for patients with medi- Bypass Graft Failure. In: Artery Bypass, Ed. Wilbert S.
cally refractory myocardial ischemia;: AWESOME random- Aronow. InTech, London, 2013, 193-237.

ized trial and registry experience with post-CABG patients. 21. MeaHoB B.A., BazaHoB W.C., Ky3Heuos A.A., VMBaHoB A.B.,
J. Am. Coll. Cardiol. 2002, 40, 1951-1954. MonskosW.W., Libimban E.B., JlokwwHa M.B., Xapukos C.B.

14. Stone G.W., Brodie B.R., Griffin J.J. et al. Clinical and OnbIT NPUMEHEHNS HATMHOOBOrO CaMOPACKPbIBAIOLLLErOCS
angiographic outcomes in patients with previous coronary cTeHTa 60/1bLLIOr0 AnameTpa A/ CTEHTUPOBAHNS BEHO3HOMO
artery bypass graft surgery treated with primary balloon LyHTa. SHOoBackynspHas xupyprus. 2016, 3 (3), 58-56.
angioplasty for acute myocardial infarction. Second Primary Ivanov V.A., Bazanov I.S., Kuznetsov A.A., Ivanov A.V.,
Angioplasty in Myocardial Infarction Trial (PAMI-2) Polyakov I.I., Tsymbal E.V., Lokshina M.V., Zharikov S.B.
Investigators. J. Am. Coll. Cardiol. 2000, 35, 605-611. Experience of use of self-expanding nitinol stent of large

15. Brodie B.R., Versteeg D.S., Brodie M.M. et al. Poor long- diameter for venous graft stenting. Endovaskularnaya khirur-
term patient and graft survival after primary percutaneous gia (Endovascular surgery). 2016, 3 (3), 58-56. (In Russian)

CBepeHunsa 06 aBropax [Authors info]

AckepxaHos lamup PawmpoBuy — [OKTOP Mef. Hayk, npodeccop, 3asenyowmii kadenpoin dakynstetckon xvpyprum Nel AMY.
leHepanbHbI oupektop 000 “MeanumnHckuin ueHTp” um. PI1. AckepxaHosa, Maxaukana, Pecnybnvka JarectaH, Poccus.

Maxatunos Magpxu MepXxupoBuy — [OOKTOP MeA. HayK, accucTeHT kadenpbl dakynstetckoin xupyprium Nel AIMY, Maxaukana,
Pecnyb6nvka [larectan, Poccus.

[y6aee AcnaHGek AcnyauHOBMY - Bpay-peHTreHkapamoanruonor otaenedus CCX ueHtpa mm. PI1. AckepxaHoBa, Maxaukana,
Pecny6nvka JarectaH, Poccus.

Kasakmyp3saes Memxup ApceHoBUY — kaHd,. Mef. Hayk, 3aBeaylowmii otaenesnem CCX uenTpa nm. PI. AckepxaHosa, Maxaukana,
Pecnyb6nvka [larectaH, Poccus.

PaszanoBa BanentuHa HukonaeBHa - kapavonor otaenenms CCX LieHtpa um. P.I1. AckepxaHoBa, Maxaukana, Pecnybnuka JarecTaH,
Poccus.

* Agpec ana nepenucku: flyoaes Acnan6ek AcnyguHosuy - 367009 Pecny6nvka JarectaH, Maxaykana yn. Maromeartarnposa,
142a. OAO “MegauupmHckmii ueHTp um. PI1. Ackepxanosa”. Ten.: 8-963-417-38-08. E-mail: aslanbekd@yandex.ru

Askerkhanov Gamid Rashidovich - doct. med. sci., Professor, Head of the Chair of departmental surgery N1 at Dagestan State Medical
University. General Director of the LLC “R.P. Askerkhanov Medical Center”, Makhachkala, Republic of Dagestan, Russia.

Makhatilov Gadzhi Medzhidovich - doct. med. sci., Professor, Chair of departmental surgery N1 at Dagestan State Medical University,
Makhachkala, Republic of Dagestan, Russia.

Dubaev Aslanbek Asludinovich - endovascular surgeon Service of cardiovascular surgery of the LLC “R.P. Askerkhanov Medical
Center”, Makhachkala, Republic of Dagestan, Russia.

Kazakmurzaev Medzhid Arsenovich - cand. med. sci., Head of the Service of cardiovascular surgery of the LLC “R.P. Askerkhanov
Medical Center”, Makhachkala, Republic of Dagestan, Russia.

Riazanova Valentina Nikolaevna - cardiologist, Service of cardiovascular surgery of the LLC “R.P. Askerkhanov Medical Center”,
Makhachkala, Republic of Dagestan, Russia.

* Address for correspondence: Dubaev Aslanbek Asludinovich - 367009 Republic of Dagestan, Makhachkala, Magomedtagirov str.,
142a. Medical Center named after R.P. Askerkhanov.

Cratbga nony4yeHa 27 vions 2017 . MpuHaTa B ne4atb 6 ceHTA6psA 2017 1.
Manuscript received on July 27, 2017. Accepted for publication on September 06, 2017.

OHOoBacKysipHasi KOPPEKLMSI Cy6TOTanbHOM OKKIIIO3UM ANCTaIbHOIrO aHaCTOMO3a eANHCTBEHHOIro 17
DYHKUMOHMPYIOLLIEr0 20PTOKOPOHAPHOIO LWYyHTAa y GOJIbHOIO C HECTabUIIbHON CTEeHOKapAnNel



KAPONOXUPYPI VIS

PeKOHCTpPYKTHBHbIE onepaLuyu Ha KOPOHAPHbIX
apTepHUAX CO 3HAUUTE/IbHbIMHU U NMPOTAXKEHHbIMHU
aTepPoCKNEepPOTUHECKUMHU USMEHEHUSAMM

npu NPsAMOX peBacKylssp13aluMu MUOKapAa

N.P. Pagpaenn*, A.H. lNaHkoB, A.H. PoanoHos, P.fO. lNonos,
C.A. nemb6o, A.B. CtenaHoB, A.A. Kupsie, N.A. KoBasb4yk

drby “HIML nHTepBeHUMOHHOM kapavnoaHronorum” MuH3apasa Poccumn, Mocksa, Poccusi

DYHKLMOHaIbHAsi COCTOSITE/IbHOCTL LLYHTOB MPUY PEBACKYISpU3aLmmn angd@dy3HO nopaxxeHHbIX KOPOHAaPHbIX
aptepuvi He npesbllaeT 65,9% ans BIA n 53, 1% ans BlN1B. AHann3 gaHHbIX KOPOHapoaHrnorpadum v LyHTO-
rpagumn 1194 aHacToM030B y 567 60/1bHbIX MOKa3as, YT0 Mpuv MPUMEHEHUN YAJIMHEHHOIO aHr1Mon1acTM4ecko-
ro aHaCTomMo3a K apTepusiM C MPOTSXXEHHbIMU MOPAXEHUSIMU PYHKLUMOHAIbHas COCTOSITE/IbHOCTb KOHAYNTOB
3Ha4YnUTEsNIbHO yay4Liaetcs v coctasnset 81,8% ansa BIA v 78,4% nans BlNB (p < 0,05) no cpaBHEHUIO CO CTaH-
JapTHLIMY METOAaM LLYHTUPOBAHUS. ITa TEXHUKA [OJ/IKHA CTaTb METOLOM BbiOOPA puv NPsIMOL peBacKyasipu-
3aumm coCcyaoB C AaHHbIMU aHaTOMUYECKUMU U3MEHEHUSIMU.

KnoueBble cnioBa: aHrnoniacTn4eckni aHactomMos, Anp@dy3HOe nopaxeHne KOPoHapHOro pycna.

Reconstructive Interventions on the Coronary
Arteries with Severe and Extensive Atherosclerotic
Lesions during Direct Myocardial Revascularization

I.R. Rafaeli*, A.N. Pankov, A.N. Rodionov, R.Yu. Popov, S.A. Glembo,
A.V. Stepanov, A.A. Kiryaev, I.A. Kovalchuk

Moscow City Centre of Interventional Cardioangiology, Moscow, Russia

The rate of functional competence of the grafts after the revascularization of diffuse coronary arterial lesions
is <65.9% for the IMA and <53.1% for the GSV. The analysis of coronary angiograms and shuntograms of
1194 anastomoses in 567 patients revealed that with the use of long angioplastic anastomosis to the arteries
with extended lesions, the functional competence of conduits is significantly higher — up to 81.8% for the IMA
and up to 78.4% for the GSV (p < 0.05) in comparison with the standard methods of bypass grafting. This option

should be the method of choice for direct revascularization of the arteries with such anatomical lesions.
Key words: angioplastic anastomosis, diffuse coronary lesions.

Mpamas peBackynsgpusauns Mmuokappa sB-
NnaeTcs HageXHbiM U 3P PEeKTUBHbIM METOA0M
nevyeHus ulleMmyeckonm 6Oone3Hu cepaua
(MBC) (1-3), OCHOBHLIM MPEUMYLLECTBOM KO-
TOPOro sABASETCH BO3MOXHAsA A0OArOCPOYHOCTb
M nonHoTa peBackynapusaumn (4-7). Abco-
JNOTHOE BGONbLUVMHCTBO aBTOPOB OOHUM U3 Be-
Oywimnx ¢pakTopoB, onpenensowmx OyHKUMo-
HaNbHYID COCTOATENLHOCTb KOHAYUTOB, CHU-
TalT MPOMNYCKHYD CNOCOOHOCTb LieneBblIX
apTepui, KoTopast BO MHOrOM 3aBUCUT OT aAua-

MeTpa kopoHapHown aptepun (KA) n cteneHmn
M3MeHeHn ee cteHku (6, 8—10).

OueBMaHbIV NPOrpecc OTAANEHHbIX Pe3yb-
TaTOB YPECKOXHbIX KOPOHAPHbIX BMELLATENBCTB
NMpUBEs K 3HAYUTENIBHOMY POCTY B 0ObeMe one-
paunn NpsMon peBackynsapudaumm mmokapaa
nonn KA ¢ BbIpaXeHHbIMU MHOXECTBEHHbLIMU
CYXEHUSMU U/ Manoro guametpa, npu
KOTOPbIX 3HO0BACKYNsiPHbIE BMeELUaTENbLCTBA
ManoaddeKTUBHbI UM BOBCE HEBbINOJSIHVAMBI
(4,11).
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HecmoTps Ha OrpoOMHbLIA OMbIT MMPOBON
Kapanoxupyprum B 06,1acTi KOPOHAPHOIO LLYH-
TUPOBaHWSA, 00 CUX NOP HET €ANHOr0 MHEHUS
O MMHMManbHOM gnameTpe KA (8, 12-14) n Bbl-
paxXeHHOCTU ee nopaxeHus (9, 15-17), obec-
rneynBaloLmMX HAOEXHbIA OTAANEHHbIN pe3ylib-
TaT. IMEHHO OT peLueHnsa 9Tux 3a4ay 3aBUCUT
DOJITOCPOYHbIA  pe3ynbTaT XUPYPruyeckoro
BMellaTenbcTBa. B pesynsrarte B nutepartype
MMEIOTCH eONHUNYHbIE PeKOMEHOALUN OTHOCK-
TeNbHO XMPYPrU4eCcKOmM TakTUKN U OnepaLmoH-
HOW TEXHUKUM NMpu peBackynsapudaunmn KA ¢ npo-
TSOKEHHBIMW U/MNN TAHOEMHbBIMU U3MEHEHUS -
mun (18, 19). MNMpn aToM cnengyeT OTMETUTb, YTO
M B 3TUX PEeKOoMeHZauusax Tak Ha3blBaEMbIe
pacClIMpPEHHbIE PEKOHCTPYKTUBHbIE BMeELla-
TenbCTBa KacaktTCa UCKIIOYUTENbHO Clly4aeB
peBackynapu3aumnm nepegHen MedoKenyaoy-
kool BeTBU ([TM>KB) ¢ NnpUMEHEHMEM BHYT-
peHHen rpyoHon aptepun (BlrA).

LUene wuccnepgoBaHusa: NpoBecTU CpaBHWU-
TesnbHbIM aHanM3 YHKLNOHAIBHOMO COCTOSIHUSA
camblX ynoTpebnsiemMbix TUNOB KOHAYMTOB (BIA,
6onbLON NOAKOXHOM BeHbl (BINB)) npu pesac-
kynapudaunm KA ¢ npoTsxKeHHbIMU U/1nn TaH-
OEMHbBIMU CY>XXEHUSIMU B 3aBUCUMOCTW OT Mpun-
MEHSEMON METOAVKMN LUYHTUPOBAHWS U HA 3TON
OCHOBe onpenennTb Hanbdorsnee paunoHanbHYO
XUPYPruyeCcKylo TaKTUKY U ONEPALMOHHYIO TEX-
HUKY A1 ONTUMU3aunmM OTAANIEHHbIX Pe3ynbTa-
TOB MPSIMON peBackynapmnsaumm mmokapaa.

MaTtepuan n metoabl

OToeneHne NHHOBaUMi B KApPANOXVUPYPIvn n
aHrnonorum k 01.01.2015 pacnonarano onbl-
TOoM 6onee 1600 onepaumy NPAMO NEPBUYHON
peBacKkynapusaunm muokapga. JletanbHOCTb
coctaBuna 1,24 = 0,3%. HezaBMcrMO OT KNu-
HMYECKOr0 COCTOSIHMS MO MPUHATON B HalleM
LleHTpe nporpamme B cpoku oT 6 mec oo 10 net
nocne onepauumn (B cpegHem 5,8 = 1,3 roma)
y 567 60nbHbIX NOCPEACTBOM KOPOHAPOaHIrno-
rpacdun (KAl n wyHTorpadpumn (LU 6binmn nay-
yeHbl 1194 wyHTa. Onepaunn BbINOSHANUCH
B YCJ/TIOBUSIX HOPMOTEPMUNYECKOTO MCKYCCTBEH-
Horo kposoobpauieHna (MK) n moandurumpo-
BaHHOW B Hawlem LleHTpe co4eTaHHON KpOoBS-
HOWM N KyCTOOMONOBOW Kapguonnernn. Bpems
MK coctaBuno 117 = 31,2 MuH, Bpemsa nepe-
XaTtusa aopTbl — 62 = 19,2 MUH.

YuyuTtbiBas peTpoOCNeKTUBHOCTbL HALWIEro MUC-
cnepgoBaHus Ois ONpeneneHmns, pasrpaHuye-
HUS 1 0O bEKTUBU3ALINM UCXOOHOTO COCTOSTHUS
KA v oTtnaneHHon YHKUMOHANIbHOW COCTOSA-
TeNbHOCTU LWYHTOB, Bbina pa3paboTaHa pabo-
yagq knaccudukauud. LWyHTUpoBaHHble KA
Obln pasgeneHbl Ha 2 rpynnbl N0 AuamMeTpy:
| rpynna — aptepuun >1,5 mmun ll rpynna — apte-
pun <1,5 mm. yameTp aptepuin onpenensnm
C MOMOLLBIO 000MepaumMoHHON KOJIMYEeCTBEH-
HoM KAl  nHTpaonepaumMoHHbIX AaHHbIX (NpW-
MeHsIM ByXu pasHoro auametpa). BrHyTpwu
KaXX40M rpynnbl B 3aBUCUMOCTU OT BblipPaXKEH-
HOCTW MOPaXeHUs COCYANCTOM CTEHKM apTe-
puu pasgensanmcb ewe Ha 2 noarpynmnb
(tabn. 1). KA ¢ BblpaXeHHbIM KaNbLMHO30M,
AHEBPU3MATUYECKUMU MOPAXKEHUSAMU  UIN
C MPakTUYECKMM OTCYTCTBMEM ANCTaNIbHOIO
pycna BBuMAy MPOrHOCTUYECKOW Henepcrnek-
TUBHOCTU HE LWYHTMPOBANUCh 1 BOLWIN B FPymn-
My UCKJTIOYEHUS.

B otoaneHHoM nepuoge Ha OCHOBaHUW KOH-
TponbHOM KAl u LUIM npoBOamnm cpaBHUTENb-
Hbll aHaNN3 Pe3ynbTaToOB UCXOLHOr0 COCTOS-
HUS KA 1 GyHKUMOHaNIbHOM COCTOATENBHOCTU
KOHOYUTOB.

B Hawel paboTe ynoBNEeTBOPUTENbHbIM
pesynbratom (I rpynmna) cuuTanu OTCyTCTBUE
Kakmx-nmbo nameHeHuin B koHaymte (IA rpyn-
na), uan Hanuuue cyxeHust He 6onee 70% Ha
NoObOM y4yacTke KOHAyuUTa WM aHacTomMo3a
(Ib rpynna). HeygosnetsBoputenbHbiMu (Il rpyn-
na) ObIM NPU3HAHbI COCTOSAHUSA, KOrga BbIsB-
nanacb okkno3ua wyHTta (lIA rpynna) nnm cy-
xeHne 6onee 70% B nobOOKM YacTu KoHOyUTa
(5 rpynna). lMNMpennoxeHHOe HamMu JeneHue
KOHOYUTOB MO (PYHKUMOHANBbHOW COCTOATENb-
HocTu (20, 21) He TONIbKO KOHCTATUPYET MX CO-
CTOSIHME, HO B OT/IM4Me OT Knaccudukaumm
Fizgibon (22) paet BO3MOXHOCTb ONpPenennTb
OanbHENLLYIO TaKTUKY BEOEHMS MaumeHTa.

C 2013 r. mpu wWyHTUpPOBaHUM apTtepuni Ib
n lIb rpynn (81 aHacToM03a) N0 YCMOTPEHUIO
OMNEPUPYIOLLLEro Xupypra cranm MNpUMEHSTb
OnnHHble (6onee 15 mm) paspesbl KA no meTto-
avke, npeagnoxeHHon T. Fukui (2011). JaHHag
MeToAMKa npumMeHdanacb B 44 cnydyadax npu
ucnonb3oBaHum BIA (4To coctaBuna 28,8%
oT obuiero ymucna) n B 37 cnyyasax (16,8% ot
obuiero uucna) npu wmcnonblosaHun bI1B.

Ta6nuua 1. Paboyasa knaccudukauma TAKECTU UCXOJHOro cocToaHna KA

lpynna | rpynna, onametp aptepun >1,5 MM | Il rpynna, anameTp aptepun <1,5 Mm
A JlokanbHOE ognHapHoe cyxeHne KA
b TaHOEeMHbIe (Ha HECKOJIbKMX YPOBHSIX) CYXEHUS U AP Py3Hble NPOTIXKEHUS UBMEHEHNS
(Xvpypruyecku OCTynHas lokanm3aums)

PeKOHCTPYKTUBHbIE Oriepaumm Ha KOPOHAaPHbIX apTEPUSIX CO 3HAYNTESIbHBIMU U MPOTSIXXEHHbIMU
arepoCKIeEPOTUYECKUMU USMEHEHMNSIMU 1PV MPSIMOV peBacKynspu3aumnm mmokapaa
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OnunHa paspes3a konebanacb ot 15 0o 42 mm
(B cpeaoHem 28,1 = 1,7 mm). Pa3pes B 3aBUCU-
MOCTW OT COCTOSIHUS CTeHku KA HauymHanm
MPMMEpPHO Ha 5-10 MM HKXE camMoro NPoKCcu-
MaJibHO PaCMOSIOXKEHHOI0 PEe3KOro CYXEHUs
M NpogjieBann, nepecekass TaHOEMHbIE CyXe-
HUS, B Npeaenax Xxmpyprm4eckom gOCTYNHOCTH,
oTcTynas OT camMoW AMcTanbHOW ONALIKK He
MeHee 4eM 3—5 MM 40 OTHOCUTENIbHO HOpMasib-
HOro yyacTka ¢ gmamMeTpom He mMeHee 1,4 MMm.
ApTepuranbHbI U BEHO3HbIN LYHT paccekanm
NPOOOJSIbHO Ha COOTBETCTBYIOLLYIO OJIMHY.
B yyacTtkax co 3Ha4mMTeNbHbIMU N3MEHEHNSIMU
CTEHOK (KasbLUVHO3, BbiPaXeHHbIE aTepPOMaTO3-
Hble 6nawkn) npumeHann U-obpasHbili BbiBO-
pa4vMBaloOLLMI LLIOB C “BbIK/IIOYEHNEM” MOPAXKEH-
HbIX y4acTKOB CTeHKn KA 13 npoceeta.

Pe3ynbraTtbl

B | rpynny Bowsio 946 (79,2%), a Bo Il rpyn-
ny — 248 (20,8%) KA. Takum 06pa3om, Kaxkapblii
MATbIA LWYHT OblA BbIMOSIHEH K COCYAY CO 3HAYU-
TeNbHbIMN U3MEHEHUSIMU, YTO yKa3blBaeT Ha
aKTyaJIbHOCTb uccnieayemMor npobnembl. XoTs
Bl'A no cpaBHeHutio ¢ BIB vawe npumeHsanm
npuv pesackynsgpusaumm cocygoB | rpynnbl
(83,1% npotme 74,1%), [,OCTOBEPHON pPa3HU-
Lbl He ObINO BbISIB/IEHO (TA0. 2).

CpaBHUTENbHbI aHann3 QOyHKLUMOHANIbHOMN
COCTOSTENIbHOCTU LIYHTOB MPU PEBACKYSPU-
3aumn KA IA rpynnbl nokasas OoTCyTCTBME O0-
CTOBEPHON pasHuLpbl B 3aBMCUMOCTM OT Tuna
wyHTa (93,1% pna BrA n 90,4% pna BIB).

TaGnuua 2. PacnpepeneHve no rpynnam 1 Tunam KOHOyUToB

B 1o xe Bpemsa npu peackynspusaummn KA
IIB TMNa HeCOCTOATENBHOCTL BbIABASETCS NOYTU
B K&XKOOM NSATOM KoHayuTe (22,3 1 18,2% cooT-
BETCTBEHHO) (Tabn. 3).

OTpaneHHble pes3ynbTartbl CTAHOBATCHA O0-
CTOBEPHO Xy>e npu peBackynsapusauumn KA ma-
noro auameTpa (Il rpynna) n npm aToM cTeneHb
MOPaXEHHOCTN CTEHKM COCYAOB NpUHUMAET
rMaBeHCTBYIOLLYIO pPOJib B PYHKUMOHANIBHON
COCTOATENIbHOCTN KOHOYUTOB. Tak, B TO BpeMs
Kak npu wyHTMposaHum cocynos [IA rpynna
BlrA uvmeet HopmasnbHylo GyHKumio B 74,1%
C/yyaeB, OaHHbIM nokasaTesb CHWXaeTcs A0
54,2% npwn peBackynsapudauun KA IIb rpynnbl
(p < 0,05). B cnyyasx ¢ npumMmeHeHnem blB
OaHHbIN rMokasaTteslb CHmxkaeTcsa ¢ 62,3% gnd
lIA rpynnbl 8o 24,4% pns I rpynnel (p < 0,05)
(Tabn. 4).

CpaBHUTENbHBIVM aHanM3 OYHKUMOHANbHOM
COCTOSTENIbHOCTU KOHOYWUTOB HE3aBUCUMO OT
TMNa wyHTa M guameTpa cocyna nokasal,
YTO HaNM4Yne 3HAYUTESIbHbIX UBMEHEHMNI CTEH-
kn KA (rpynna B) npuBoguT K LOCTOBEPHOMY
POCTY 4acTOTbl HECOCTOSATESIbHbIX LYHTOB
(cMm. Tabn. 4). Tak, HECOCTOATENbHOCTb LUYHTOB
npu pesackynsapudaunm KA Ib rpynnel cocTa-
Buna 19,8% npotme 7,8% npwn nokasnbHbIX NO-
paxeHusx. PeaynbTaTbl cTaHOBATCA 6Oonee
ApaMaTUYHbIMU MPU LWYHTUPOBAHNM BEHEYHbIX
apTepuint manoro kanubpa. B To Bpems kak npu
JIOKasbHbIX CY>XXEHUsIX HecocToaTenbHbl 31,5%
(IA) wyHTOB, OAHHbIV MokasaTefb yBeNMdMBa-
eTcqa noytn B 2 pasa (62,8%) npun peBackyns-

[ rpynna (>1,5 mm) Il rpynna (<1,5 mm) Bcero
BrA 572 (83,1%) 117 (16,9%) 689 (57,7%)
Bena 374 (74,1%) 131 (25,9%) 505 (42,3%)
Wtoro 946 (79,2%) 248 (20,8%) 1194 (100%)

TaGnuua 3. CpaBHVITeJ'IbeIVI aHanM3 QYHKUMOHAIBHOIO COCTOSHUS LUYHTOB B 3aBMCUMOCTM OT CTerneHun uameHeHus KA

(Awn B) n Tvna wyHra B | rpynne

YnoesnetsoputenbHas GyHKLMS | HeynosneTtBoputensHas GyHKums
Mpynna TUMN KOHOyWTa
BrA BMNB BrA BNB
A 445 (93,1%) 209 (90,4%) 33 (6,9%) 22 (9,6%)
b 73 (77,7%) 117 (81,8%) 21 (22,3%) 26 (18,2%)

TaGnuua 4. CpaBHUTENbHbIA aHanM3 GYHKLUMOHANBHOrO COCTOSIHMS LUYHTOB B 3aBMCUMOCTU OT CTENeHU M3meHeHust KA

(Awv B) n Tvna wyHTa BO Il rpynne

YposneTtsoputenbHas QyHKLMS | HeynosneTBoputenbHas GyHKUMS
[pynna TVN KOHOyUTa
BrA BMNB BrA BNB
A 43 (74,1%) 33 (62,3%) 15 (25,9%) 20 (37,7%)
[5) 32 (54,2%) 19 (24,4%) 27 (45,8%) 59 (75,6%)
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Ta6nuua 5. CpaBHUTENLHBIN aHaNM3 GYHKUMOHANIBHON COCTOSTENBHOCTY LUYHTOB B 3aBMCUMOCTU OT AMaMeTpa cocyna

(v Il rpynnbl) 1 cTeneHn nopaxeHus cTeHkn (A n b)

Mpynna | Mpynna Il
lpynna yOOBNETBOPYU- Hey[0BNeTBOpPU- yOOBNIeTBOPU- Hey[0BNeTBOpPU- Bcero
TenbHasd GYHKUMA | TenbHas QyHKUUS TenbHad GYHKUMSA | TenbHag GyHKLUMSA
A 654 (92,2%) 55 (7,8%) 76 (68,5%) 35 (31,5%) 946 (79,2%)
) 190 (80,2%) 47 (19,8%) 51 (37,2%) 86 (62,8%) 248 (208%)

Ta6nuua 6. CpaBHWUTENbHbIA aHaNM3 PesynsTaToB K apTepusM ¢ “andaoysHeiM” nopaxeHvuem (16 v 1B rpynnbl) B 3aBu-
CYMOCTU OT TEXHMKW BbINOSIHEHWNS aHACTOMO3a 1 Tna KoHaynTa

YnoBneTBopuTenbHas AHrnonnactmnyeckme “Obbl4yHbIe”
GYHKUMS KOHaYWTA aHaCTOMO3bI AHACTOMO3bl P
BlrA (n=44) 81,8% 65,9% <0,05
BMNB (n=37) 78,4% 53,1% <0,05

pu3aunny cocynos c BelpaxeHHbiMuU (lIB) name-
HEeHUAMMN cTeHku (Tabn. 5).

C 2013 r. npwn wyHTnposaHum 81 KA Ib un lIb
rpynn (C NPOTSXEHHbIMW AU TAaHAEMHbIMUN CYy-
XeHNAMK) Bbina NPMMEHeHa TeXHUKA YAJIMHEH-
HoW apTepuoToMun (6onee 15 mm), npenno-
xeHHow T. Fukui n coast. (2011) (18), Y. Kato
n coaBT. (2012) (19).

Pesynbtathl LUIM nokasanu, 4yto npun dopmun-
pPOBaHUM JAHHOrO TUMa aHacToMo3a PyHKLMO-
HalbHasi COCTOATENbHOCTb KOHAYMTOB 13 BIA n
BlNB k apTepunsam yka3aHHbIX MOArPynn COCTaB-
nsaet 81,8% (36 wyHTOB) 1 78,4% (29 WyHTOB)
COOTBETCTBEHHO. B TO Xe Bpems Ha obLiem
Martepuane COCTOATENIbHOCTb KOHAOYUTOB B
aHanornyHblx cutyaumsax 6bina paBHa 65,9%
ons BIFAn 53,1% pnsa BIMNB (p < 0,05) (tabn. 6).

OO6GcyxaeHue

Mpamasa peBackynsgpmsauns Muokappa He-
3aBMCMMO OT HeocnopuMbIx ycrnexos 9BI1 ocTa-
eTcs meTogom Bbibopa (IA) neveHns MBC (2, 3).
HeocnopumMbiM NpenMyLLLECTBOM OAHHOIO Me-
TOoOa CYUTAeTCd BO3MOXHOCTb OOCTUXEHUSA
MakCMMasibHOM MOJIHOThI pPeBacKynapuaaunm
M OONrOCPOYHOCTM pesynbratoB (4-6, 23, 27).

Mpu aTOM HEOOXO0OUMO OTMETUTb, YTO U
MoOJIHOTa peBackyndpuaaunm, U OOJrocpoy-
HOCTb Pe3y/IbTaTOB BO MHOIMOM ONpeaensaioTcs
anametpomMm KA ”n BbIpaXEHHOCTbIO atepoma-
TO3HOr0 NopaxeHns aHaTOMUYECKNX U3MeHe-
HU ee cTeHKkn (6, 8—10, 24, 28).

Hawe nccnepgoBaHne OCHOBAHO Ha PeTpo-
CMNEeKTUBHOM CpPAaBHUTENIbBHOM aHanm3e no- Uu
nocreonepaynoHHbix pedynbtatoB KA n LUT,
OOMOJIHEHHbBIX MHTPAONepaunoHHbIMU  OaH-
HbiMW. [NpeanoxeHHas HaMmu paboyvas knaccu-
duvkauma nokasana, 4To yBESIMHEHUE CTEMNEHN
nopaxeHHocTtn KA (rpynna B) npuBoguT K O0-
CTOBEPHOMY yXyALIEeHUIO GYHKUMOHANbHOW
COCTOATENIbHOCTN KOHOYUTOB HE3aBUCUMMO OT

Tuna wyHTa n gnameTpa KA. B 1O BpemMs Kak
HE3aBMCUMMO OT TuUMa LyHTa Mpu JI0OKaJbHOM
cyxeHun, Ho amnameTpe KA >1,5 mm (IA rpyn-
rma) HeCoCTosATeNbHbI B cpeaHem 7,8% KoHay-
TUTOB, OAHHbIV MokKasaTesib JOCTOBEPHO BO3-
pacTtaeT 0o 19,8% npu 3Ha4YNTENbHbIX USBMEHE-
Huax (IbB rpynna) cTeHkun cocyga. [lpu
peBackynspmsaunm CoCyaoB Manoro kanubpa
(<1,5 MM) 1" noKanbHOM CYXEHUW HEeCOCTOS -
TeNbHbl okazanncb 35,1% wyHTOoB. MNpn Hann-
YUK BbIPAXEHHbIX M3meHeHun (rpynna lIb)
JaHHbI nokasartesib BO3POC Moyt B 2 pasa
(62,8%). O4eBNOHO, M3bICKAHME NyTEN Yiyy-
weHna OYHKUMOHANBbHOW COCTOATENBHOCTU
KOHOYUTOB MNPW 3HAYUTENbHbIX U3MEHEHUAX KA
VMEET OrpoOMHOE 3HayeHue B ONMTUMMU3auUn
OTOANEHHbIX PE3Y/IbTATOB.

lMony4yeHHble HaMU pe3yrbTaTbl NPUMEHEHNS
TEXHUKN “@aHrmonnactuku” npu “gnd@ysHbIx”
nopaxeHusax KA B OOMOSIHEHNE MMEIOLLUXCS
cBeneHun (18, 19) nokasanu, 4To gaHHasaA MeTo-
avka npuBoamMT K goctoBepHomy (p < 0,01)
POCTY YOOBNETBOPUTESNIbHbIX pPE3y/ibTaToB.
B 10 Bpems kak npu 06bIYHOW TEXHUKE aHACTO-
MO3a CpenHsas OoTaaneHHas COCTOATEsSIbHOCTb
WYHTOB paBHaAnacb 59,5%, npumeHeHune ya-
JIMHEHHOro paspes3a MnOo3BONMIO MNONYYUTH
YOOBMETBOPUTENBHYIO DYHKLUMIO KOHOYUTOB B
80,1% cny4aes. lNpy 9TOM NONYYEHHbIE HAMU
pes3ynbTaTbl NoOKasasn, YTO JaHHad MeToamka
MOXET ObITb YCMELIHO NMPUMEHEHA O1s1 peBac-
Kynapumsaumn “gnd@ysHo” nopaxeHHbIX Jo-
Obix, a He Tonbko NMMXXB, KA (I-IIb rpynna),
a KOHOYUTOM MOXET BbICTyNaTb HE TOJIbKO
BIrA, Ho n BIMB.

CoBepLIEHHO 04YEBUOHO, 4YTO NpU TaHOEM-
HbIX U NPOTAXEHHbIX CYXXEHUAX CreayeT vaule
MPUMEHATb METOAUKY OJIMHHOIO aHrMonnacTu-
4ecKoro paspesa (B Xupypruiyecku AOCTYMNHOM
30He). MNpn HeobxoaMocTu (KanbUUHO3, Bbl-
paXeHHble aTepoMaTO3Hble ONsAWKM) OHa
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nomkHa ObITb AonosiHeHa TexHukon U- obpas-
HOro BbiBOpayduBatwouwero wea (18, 19). B pe-
3ysbTaTe 6/91Ka 0Ka3blBAETCA BHE NPOCBETA,
4YTO MPaKTUYECKM UCKJIIoHaeT BO3MOXHOCTb
MOBTOPHOIO CYXEHUSA cocyna BClencTBuE ee
pocTta. [aHHaa MeToguka npepynpexnaeTt
BO3MOXHOCTb AMCTa/lbHOro TpomMbo3a M Kak
cnencTBMe pasBUTUS HeCcTabWibHOW CTEHO-
kapaum n gaxe OVIM npun Hanuimn MArkom
ONAWKN C XXMPOBbLIM SAPOM 1 cnabdon pndpos-
HOW KPbILLKOW.

Direct myocardial revascularization is a safe
and effective treatment option for the manage-
ment of coronary heart disease (1-3), its pri-
mary advantage consists in the feasibility of a
long-term and complete revascularization (4—
7). Most authors consider that throughput ca-
pacity of the target arteries, which largely de-
pends on the coronary artery (CA) diameter
and severity of its wall changes, is one of the
leading factors determining the functional via-
bility of the grafts (6, 8—-10).

Owing to obviously improved long-term out-
comes of percutaneous coronary interventions,
the number of direct myocardial revasculariza-
tion procedures significantly increased involv-
ing the coronary arteries of small diameter and/
or with severe multiple stenoses, in which end-
ovascular interventions are ineffective or even
impossible (4, 11).

Despite the large global cardiac surgery ex-
perience in coronary artery bypass grafting,
there is still no consensus on the minimal diam-
eter of CAs (8, 12-14) and severity of their le-
sions (9, 15-17) for reliable long-term out-
comes. Long-term outcomes of surgeries de-
pend on solution of these tasks. As a result,
there are few published guidelines for surgical
approach and operating tactics in revasculari-
zation of CAs with extensive and/or tandem le-
sions (18, 19). It should be noted that so-called
“advanced reconstructive surgeries” in these
guidelines refer exclusively to cases of LAD re-
vascularization with the IMA.

The objective of the study: To perform com-
parative analysis of the functional condition of
the most common types of grafts (IMA and GSV)
in revascularization of CAs with extensive and/or
tandem stenoses depending on the applied

B HacTosLee Bpems bnuxaniume KinHuye-
CKue pe3ynbTaTbhl MPSIMON peBacKynapusaunmn
MMokapaa OOCTUMM CBOEro anores (netanb-
HOCTb MpPM MJAHOBbLIX Onepauusix B BeayLmx
KTMHMKax mmpa menee 2%) (10, 21, 25, 26).
OpHako oToaneHHble pes3ynbTaTbl MOMYT U A0JK-
Hbl ObITb Y/y4LLIEHbI N HE Bbl3blBAET COMHEHUS,
4YTO 3TO BCELENIO 3aBUCUT OT COBEPLUEHCTBOBA-
HUS XUPYPrUY4eCKOM TakTUKN C y4eTOM Bblpa-
XXEHHOCTU U3MEeHeHUIn cTeHkn KA B kKaxaom
KOHKPETHOM cny4ae.

grafting technique and, on this basis, to deter-
mine the most rational surgical approach and
operating tactics to optimize long-term out-
comes of direct myocardial revascularization.

Material and methods of the study

The experience of the Department of
Innovative Methods of Cardiac Surgery and
Angiology covered more than 1600 direct pri-
mary myocardial revascularizations as of
January 01, 2015. The mortality rate was 1.24 =
0.3%. One thousand one hundred ninety four
grafts in 567 patients regardless of their clinical
condition were investigated using CAG and SG
according to the algorithm approved in our
Centre within the time period from 6 months to
10 years after surgery (5.8 £ 1.3 years on aver-
age). The operations were performed using nor-
mothermic cardiopulmonary bypass and com-
bined blood-Custodial cardioplegia modified in
our Centre. The duration of the cardiopulmonary
bypass was 117 = 31.2 min. The duration of the
aortic cross-clamping was 62 = 19.2 min.

Given a retrospective design of our study,
the working classification was developed to de-
termine, differentiate, and objectify the base-
line condition of the coronary arteries and long-
term functional viability of the grafts. The by-
passed CAs were divided into 2 groups by
diameter: Group | — diameter of arteries more
than 1.5 mm and Group Il — diameter of arteries
<1.5 mm. Arteries’ diameters were determined
using preoperative quantiIMAtive CAG and in-
traoperative data (using probes of various di-
ameters). Depending on severity of their wall
lesions, the arteries were divided into two sub-
groups within each group (Table 1). CAs with
severe calcification, aneurysms or without dis-

Table 1. Working classification of the severity of the CAs baseline condition

Group |, diameter >1.5 mm

Group Il, diameter <1.5 mm

Group A
Group B

Local single stenosis

Tandem (at several levels) stenoses or diffuse extensive lesions (surgically accessible localization).
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tal blood flow were not bypassed due to pre-
dicted hopelessness and composed the exclu-
sion group.

The comparative analysis of the CAs base-
line condition and functional viability of the
grafts was performed in the long-term period
based on the follow-up CAG and SG data.

In our study, a satisfactory outcome (Group
) was determined as a lack of any changes in
the graft (Group IA ) or stenosis not exceeding
70% at any site of the graft or anastomosis
(Group 1B). Unsatisfactory outcome (Group Il)
was determined as graft occlusion (Group IIA)
or stenosis exceeding 70% in any part of the
graft (Group 1IB). Our classification of func-
tional viability of the grafts (20, 21) not only in-
dicates their condition but, in contrast to the
Fizgibon’s classification (22), helps determine
the patient’s further management.

Since 2013, in case of IB and IIB arteries
(81 anastomoses), long (>15 mm) CA incisions
proposed by Fukui (2011) have been used at
the discretion of the operating surgeon. This
approach was followed in 44 cases (28.8%)
and 37 cases (16.8%) when IMA and GSV were
used for grafting, respectively. Incision lengths
ranged from 15 to 42 mm (28.1 £ 1.7 mm on
average). Depending on the CA wall condition,
the incision was initiated approximately 5-10
mm below the most proximal severe stenosis
and extended crossing the tandem stenoses
within the surgical accessibility departing from
the most distal plaque not less than 3—-5 mm to
a relatively normal wall of the artery at least 1.4

Table 2. Distribution by group and type of grafts

mm in diameter. Arterial or venous graft was
incised longitudinally to the appropriate length.
U-shaped inverting suture with “exclusion” of
the affected CA wall from the lumen was used
at sites with significantly affected arterial wall
(calcification, severe atheromatous plaques).

Analysis of the results

Groups I and Il consisted of 946 (79.2%) and
248 (20.8%) CAs, respectively. Therefore, eve-
ry fifth graft was performed to the significantly
affected vessel indicating the relevance of the
investigated issue. Although IMA grafts were
used more often than GSV grafts (83.1% vs
74.1%) for revascularization of Group | vessels,
no significant difference was observed (Table 2).

Comparative analysis of the functional viabil-
ity of the grafts after CA revascularization in
Group IA has demonstrated no significant dif-
ference depending on the type of graft (93.1%
for IMA and 90.4% for GSV). At the same time,
when type 1IB CAs were revascularized, failures
of almost every fifth graft were detected (22.3%
and 18.2%, respectively) (Table 3).

The long-term results are significantly worse
for CAs of small diameter (Group Il), and the
severity of wall lesions has a dominant role in
the functional viability of the grafts. For exam-
ple, with type IIA vessels in IMA Group the nor-
mal function is observed in 74.1% of cases and
only in 54.2% of cases after [IB CAs revascu-
larization (p < 0.05). In case of GSV grafts, this
parameter decreases from 62.3% (Group llA) to
24.4% (Group 1IB) (p < 0.05) (Table 4).

| (>1.5mm) Il (<1.5 mm) Total
IMA 572 (83.1%) 117 (16.9%) 689 (57.7%)
Vein 374 (74.1%) 131 (25.9%) 505 (42.3%)
Overall 946 (79.2%) 248 (20.8%) 1194 (100%)

Table 3. Comparative analysis of the functional status of the grafts depending on the severity of CAs lesion (A and B) and type

of grafts in Group |

Satisfactory function | Unsatisfactory function
Graft type
IMA GSvV IMA GSV
Group A 445 (93.1%) 209 (90.4%) 33 (6.9%) 22 (9.6%)
Group B 73 (77.7%) 117 (81.8%) 21(22.3%) 26 (18.2%)

Table 4. Comparative analysis of the functional status of the grafts depending on the severity of CA lesions (A and B) and type

of grafts in Group Il

Satisfactory function | Unsatisfactory function
Graft type
IMA GSvV IMA GSvV
Group A 43 (74.1%) 33 (62.3%) 15 (25.9%) 20 (37.7%)
Group B 32 (54.2%) 19 (24.4%) 27 (45.8%) 59 (75.6%)

PeKOHCTPYKTUBHbIE Oriepaumm Ha KOPOHAaPHbIX apTEPUSIX CO 3HAYNTESIbHBIMU U MPOTSIXXEHHbIMU
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Table 5. Comparative analysis of the functional viability of the grafts depending on the vessel diameter (Groups | and II) and
severity of wall lesions (A and B)

Group | Group Il
Satisfactory Unsatisfactory Satisfactory Unsatisfactory Total
function function function function
Group A 654 (92.2%) 55 (7.8%) 76 (68.5) 35 (31.5%) 946 (79.2%)
Group B 190 (80.2%) 47 (19.8%) 51 (37.2%) 86 (62.8%) 248 (208%)

Table 6. Comparative analysis of the results for grafts to the diffusely affected arteries (Group | B and Il B) depending on

anastomosis technique and graft type

. . Angioplastic Conventional
Satisfactory graft function anastomoses anastomoses p
IMA (n = 44) 81.8% 65.9% <0.05
GSV (n=37) 78.4% 53.1% <0.05

The comparative analysis of the functional
viability of the grafts regardless of their type
and vessel diameter showed that the significant
CA wall lesions (Group B) are associated with
significant increase in the rate of failed grafts
(Table 4). In particular, the rate of failed grafts
after Group IB CAs revascularization was 19.8%
compared to 7.8% in case of local lesions. The
results become more dramatic when small cor-
onary arteries are bypassed. Whereas 31.5% of
grafts fail (1A) in case of local stenosis, this per-
centage increases almost twofold (62.8%) for
severely affected vessels (11B) (Table 5).

Since 2013, for 81 Group IB and IIB CAs
(with extensive or tandem stenoses), the ex-
tended (15 mm) arteriotomy approach pro-
posed by Fukui T. etal. (2011) (18), Kato Y et al.
(2012) (19) has been applied.

According to the shuntography, with this
type of anastomosis the functional viability is
observed, respectively, in 81.8% (36) and
78.4% (29) of IMA and GSV grafts to the arter-
ies of these subgroups. At the same time,
based on the pooled data, the rates of grafts
viability under similar conditions were 65.9%
(IMA) and 53.1% (GSV), respectively (p < 0.05)
(Table 6).

Discussion

Direct myocardial revascularization, regard-
less of the unquestionable achievements of
EVP, remains the method of choice (la) for CHD
treatment (2, 3). The undeniable advantage of
this treatment optionis the possibility to achieve
maximum completeness of revascularization
and long-term results (4-6, 23, 27).

It should be noted that completeness of re-
vascularization and longevity of the outcomes
are largely determined by CA diameter and
severity of atherosclerotic lesions of its wall (6,
8-10, 24, 28).

Our study is based on retrospective com-
parative analysis of the pre- and postoperative
results of CAG and SG complemented with in-
traoperative data. According to our proposed
working classification, more severe CA lesions
(Group B) are associated with significant dete-
rioration of functional viability of the grafts
regardless of their type and CA diameter. For lo-
cal stenosis and CA diameter more than 1.5 mm
(Group IA), graft failures were detected in 7.8%
of cases on average, but for severe vessel wall
lesions (Group IB) there was a significant in-
crease up to 19.8%. In case of small arteries
(<1.5 mm) and local stenosis, the rate of failed
grafts was 35.1%. In case of severe lesions
(Group 1IB), this percentage increased almost
twofold (62.8%). Obviously, a search for ap-
proaches to improve functional viability of the
grafts in case of severely affected CAs is essen-
tial for optimization of the long-term outcomes.

Our results of angioplasty in diffusely affected
CAs, in addition to the available information
(18, 19), showed significant (p < 0.01) increase
in satisfactory outcomes. While the average
long-term viability of the grafts in conventional
bypass grafting was 59.5%, the elongated inci-
sion was associated with satisfactory function
of the grafts in 80.1% of cases. Besides, ac-
cording to our results, this approach can be
successfully used for revascularization of not
only LAD but all CA diffuse lesions (Group I-1IB),
using not only IMA but also GSV for grafting.

Quite obviously, the extended angioplastic
incision should be more frequently used in tan-
dem and extended stenoses (in surgically ac-
cessible areas). As needed (calcification, se-
vere atherosclerotic plaques), this approach
should be combined with U-shaped inverting
suture (18, 19). As aresult, a plague is outside
of the vascular lumen, which virtually elimi-
nates chances of re-stenosis due to its growth.
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This approach prevents distal thrombosis,
and, as a consequence, the development of
unstable angina and even AMI in the presence
of soft plaques with a lipid core and weak fib-
rous cap.

Currently, the immediate clinical outcomes
of direct myocardial revascularization have
reached their peak (the mortality rate after
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JHAOBACKYNApPHAA OKK/I0O3USA BHYTPEHHEH
rpyaAHOW apTepuu NpyU NOBTOPHOH
KapAUOXUPYPrH4EeCKOU onepayuu

A.A. 3bibuH*, A.l1. CemaruH, T.B. Kucnyxun, [.T1. YepHssckuii, A.N. TymaHoB

'BY3 “Camapckunii 0671aCTHOV KIIMHUYECKUI Kapanoaorundecknii amcnaHcep”, Camapa, Poccus

lNaumeHTaM ¢ KOPOHaPHbLIM LLYHTUPOBaHNEM B aHaMHe3e, MoABeprarLLUMMCs MOBTOPHOV KapanoXmpyprye-
CKOU onepaunv, rpoBeaeHne aaekBaTHOM Kapauoraerny rnpyu QyHKUMOHvpYyoLweM wyHTe 1BlIA aBiasetcs
CJ/I0XHOV 3afadevi. [lpencraBisseM KIMHUYECKUI CIlyHar pernpoTe3npoBaHus aopTasibHOro Kaanada y rnaum-
EHTKU C KOPOHAPHbIM LLYHTUPOBAHNEM U MPOTE3NPOBaHNEM aopTalbHOro KjaarnaHa B aHaMmHe3e, B KOTOPOM
MbI IPUMEHWIIN METOL 9HAOBACKY/ISIPHOU OKKIIIO3UN (PYHKLMOHUPYoLLer J1BIA.

KnodeBble cnoBa: sieBasi BHYTPEHHSIS rpyaHasl apTepus, npoTe3npoBaHue aopTaibHOro kaarnaHa, KopoHap-
HOE LUYHTUPOBaHUE.

Endovascular Occlusion of the Internal
Mammary Artery during Repeated Heart Surgery

A.A. Zybin*, A.P. Semaguin, T.V. Kislukhin, D.P. Cherniavsky, A.l. Tumanov

State Budgetary Healthcare Institution “Samara Regional Clinical Cardiological Dispensary”,
Samara, Russia

Providing adequate cardioplegia in patients with the history of coronary bypass grafting and functioning LIMA
graft undergoing repeated heart surgery represents a real challenge for the surgeon. We present a case of
repeated aortic valve replacement in a female patient with the history of coronary bypass grafting and aortic

valve replacement, when we had recourse to endovascular occlusion of a functioning LIMA graft.
Key words: left internal mammy artery, aoprtic valve replacement, coronary bypass grafting.

Cnuncok cokpalyieHuvmn
NBlrA — neBasi BHyTPEHHSS rpyaHas apTepus
Al — apTepuanbHOe faBneHne
MBC - nwemunyeckasa 605e3Hb cepata
AKLLI — aopTOKOpOHapHOE LWYHTUPOBaHUE
MKLL — mamMmapHO-KOpOHapHOE LUYHTUPO-
BaHMe
MVIXB -
BETBb
MMA — nHtepmMmennanbHas aptepust
KAOP — KOHe4YHO-gmnacTonmyeckmnin pasmep
KCP — KOHEYHO-CUCTONMYECKU pasmep
®B - dppakumsa Bbibpoca

nepegHdaa MexXxoKkenyanodkoBad

MoBTOPHbLIE OnepauMn B KapanoXMpyprum
C NPOBEOEHNEM PECTEePHOTOMUU MOTYT ObiThb
TEXHMYECKN CIIOXHLIMU N COMNPOBOXOATLCH
BbICOKMM PUCKOM MOBpEXaeHna cepaLa ns-3a
o6pasoBaHMa cnaek Mexay HUM U rpyavHON.
Oco6eHHO OCTPO CTOUT BOMPOC O PECTEepPHO-

TOMUM Yy MaUMEHTOB MOCNE KOPOHAPHOro
WYHTUPOBaAHUA C DYHKLUVOHUPYIOLWEN NEBOM
BHYTPEHHEN rpyaHon aptepuen (nBrA). lMNMpo-
BeAEeHME afeKkBaTHOW Kapauoniaerun npu
dyHKuMoHmnpyouwem wyHte nBlrA gasnsgetcs
TakxXe C/IOXHOW 3ajadvert B NogobHbIX cuTya-
LUmsx.

MpeacTtaBnsiemM KIMHNYECKUIA CnyYvam penpo-
Te3npoBaHWa aopTa/ibHOro KianaHa y naum-
€HTKMN C KOPOHAPHbIM LUYHTUPOBAHWEM U MPO-
Te3npoBaHMEM aopTasibHOro KjlarnaHa B aHam-
Hese.

MaunenTka T. nocTynuia B Kapanoxmpyprmyec-
koe otaeneHne Camapckoro o61acTHOro KanHuYe-
CKOro Kapamosnorn4eckoro gucnaHcepa 26.09.2016
c anobamu Ha exxeqHeBHOe MNoBbILLEeHMe TemMnepa-
Typbl Tena ao 38-39 °C ¢ o3Ho6Gamu, NoBbIlLIEHME
ALl makcumanbHo Ao 200 MM pPT.CT., NEPUOOUNYECKMN
OAbILLKY MNPU 3HAYUTENbHbIX HArpy3kax (MogbemM Ha
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3-4-ii aTax). W3 aHamHe3a 3aboneBaHus:
25.02.2015 no noBoay WLIEMUYECKOWN O60ME3HU
cepaua (MBC) n aopTanbHoro nopoka B Camapckom
06/1aCTHOM KJIMHMYECKOM Kapamosorm4eckom Anc-
rnaHcepe BbINOJIHEHA Onepauus — NpoTe3npoBaHNE
aopTanbHOro knanaHa (ATS 22), mMaMMapHO-KOpPO-
HapHoe wyHTMpoBaHne (MKLL) nepenHen mexoke-
nypoykoson BeTtBu (MMXXB), aopTokopoHapHoe
wyHTnpoBaHme (AKLL) nHtepmeamansHoOn aptepun
(MMA) — ayToBeHoW. [locneonepaynoHHbIN neprnos,
npoTtekan 6e3 ocnoXxHeHui. Mo gaHHbIM 3XxoKapamo-
rpacdpum nocne onepaumm ot 02.03.2015 — nukoBbIN
rpagueHT Ha aopTtajibHOM npoTe3e 38 MM pT.CT.,
cpeaHuin — 14 MM PT.CT., NapaknanaHHasa Tedb 2 MM
B MPOEKUMN MPaBoO KOPOHApHOW CTBOpPKM. [locne
BbINVCKN PErynsipHo koHTpoauposana MHO, nony-
yana BapdapuviH. B TeyeHne nocnegHux 1,5 Hep 3a-
dUKCUPOBAHO MOBLILEHVE TemnepaTtypbl Tena.
21.09.2016 npoBeneHa axokapauorpaduvsa no me-
CTY XWUTENbCTBA — ANArHOCTUPOBAHO MOBbILLIEHNE
MMKOBOIO rpagmeHTa Ha npoTtese Ao 60 MM pT.CT.

MauneHTka HanpaBneHa B Camapckuin obnacT-
HOW KJIIMHWYECKUA KapAuONOrnmyeckuin OucraHcep
Ha KOHCYNbTauuio, rae BbIMNOJIHEHA YPEeCcnuLLLEeBOa-
Hasa axokapaguorpadus, No AaHHbIM KOTOPOW B NPO-
€KUM MUTPanbHO-aopPTa/lbHOr0 KOHTaKTa Mexay
NPOTE30M 1 CTEHKOW a0pTbl OOHApPY>XeHa NOJOCTb,
BbICT/IaHHas TPOMBOOTUYECKMMN MaccamMu, BbisiBie-
Hbl NoaBuxHble Beretauum 10 X 2 MM, NMUKOBbIN
rpagmeHt 60 mm pt.cT. (cpegHun 40 MM pT.CT.),
rnapakianaHHo B MNPOeKuMn MUTpasbHO-aopTalb-
HOrO KOHTakTa peryprutauma (+)(++) wupuHom
2 MM, NpaBOV KOPOHaPHOW apTepun — 2 MM Masbii
0ob6bEM.

Mo nony4eHHbIM JAHHBLIM YCTAHOBNEH OMArHoO3:
“UBC. CocTosAHME NMocsie NPOTE3NPOBaHUS aopTallb-
HOrO KJjanaHa MexaHuyeckmm npoTte3om ATS 22,
MKLL MM>XB, AKLL MMA ot 25.02.15. MNpoTesHbIit
MHMEKLMOHHBIA 9HOO0KApAMT C MOpaxeHnem aop-
TanbHOro knanaHa. [AuncdyHKuMa aopTanbHOro
npotesa. [lapaknanaHHas ¢ucTtyna”, onpenesneHbl
MnoKasaHns K OMNepaTMBHOMY JIEHEHUIO B CPOYHOM
nopsiake.

C uenblo nccnenoBaHmsa COCTOSAHMSA KOPOHAPHbIX
LUYHTOB M KOPOHAPHOr0 pycfla PeLUeHO BbIMONHUTb
KOpoOHapoLlyHTorpaduto. Tun KPOBOCHaOXeHMUS
cepoua — neBbln. KanbumHO3 CTEHOK apTepuin.
CTBON NEBOV KOPOHAPHOM apTeEPUN C HEPOBHbLIMM
koHTypamun. B TNMXKB cteHo3 50% B amcTanbHOM
TpeTn 1-ro cermMeHTa, OKK/O3US B CPedHen TpeTtu
3-ro cermMeHTa, gMcTasnbHble OTAENbI 3arOJIHATCS
yeped WyHT NBlA, CKOPOCTb KPOBOTOKA MO LUYHTY
YOOBNETBOPUTESNIBHAS, aHAaCTOMO3 6e3 0Co6EeHHO-
cteni. UMA okkno3vpoBaHa B NPOKCUMaibHOW Tpe-
T, AMcTanbHbIE OTAENbI 3AMOJIHAIOTCS YHePes3 BEHO3-
HbIli LUYHT, CKOPOCTb KPOBOTOKA MO LUYHTY YOOBNAET-
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Puc. 1. KposoTok no wyHTYy NnBlA yooBneTBopuUTEsb-
HbIN.

BOpUTENIbHAA, MNPOKCUMasbHbI aHacToMo3 6e3
0COBEHHOCTEN, B MPOEKLMN ANCTANIbHOrO aHacTo-
Mo3a cTeHo3mnpoBaHue 0o 50%. Orubaiowias apte-
puysi C HEPOBHbLIMU KOHTypaMu, YCTbEBOW CTEHO3
40%. MNMpaBas KOpoHapHasa apTepus cnabo pasBuTa,
B MPOKCUMAasIbHOW TPETN CTEHO3 75%.

Mo gaHHBbIM MPOBEAEHHOrO UCCEAO0BAHUS Bbl-
SIBNIeHbl YAOBJIETBOPUTENIBHO (PYHKLMOHMPYOLWME
LWYHTbI, BKto4as nBlrA (puc. 1), 4To OCAOXHUT Npo-
BeLEeHVEe afeKBaTHOW kapamonaernu rnpu rnoBTop-
HoM onepaunn. C uenbldo BPEMEHHOWM OKKIO3UN
NBlA pewieHo BBECTU B ee CpeaHto TPeTb OanoH-
HbI KaTeTep 1 pa3ayTb BO BPEMS BBEAEHUS Kapavo-
Nnjaern4eckoro pacraeopa.

MepBbiM 3TanomM B YCNOBUSIX PEHTreHonepa-
LMOHHON BbIMOJIHEHA MYHKUUSA U KaTeTepusauud
npasow nydeson aptepum no CenbauHrepy, ycra-
HoBneH mHTpoabiocep 5 F. Mo metoguke Judkins
BBEOEHNEM KOHTpAacTa OT PYKU C MOCTOAHHBbIM MO-
HUTOPWHIOM WHBA3MBHOINO [OaBIEHUSA C KOHYMKa
KaTeTepa BbINOJSIHEHA aHrnorpadms nNpaBon MU ne-
BOW KOpPOHapHbIX apTepui. YcTbe NBIA kaTeTepunsn-
poBaHO NPOBOAHMKOBLIM KateTtepoMm JR 4-5 F Ha
KopoHapHoM nposogHuke Whisper ES B cpenHen
TpeTn wyHTa NBIA ycTaHoBEH 6anNoHHbIN KaTeTep
3,0 x 15 MM, p = 8 atm (pUC. 2). BbinonHeHa ru-
apasnuyeckas npoba Ha OKK/IO3MIO  LUYHTA.
BannoHHbIn kaTeTep cayTt, GUKCMPOBaH K NPOBOA-
HMKOBOMY KaTteTepy. [Npy KOHTPOJSIbHOW LUYHTOrpa-
duun — aHTerpagHbii KpoBoTok no NBrA — MNMMVXXB
COXpPaHeH, CKOPOCTb KPOBOTOKA YO0OBNETBOPUTESb-
Has. MIHTpogblocep noawmnT K KOXe, acentuieckas
[aBsLLAs NOBS3Ka HA MECTO MyHKLUUN.
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Puc. 2. M'mgpaenuyeckas npoba Ha OKK/3MIO LUyHTA
nBrrA, 6annoHHbIn katetep 3,0 x 15 MM, p = 8 aTm.

BTopbiM aTanomMm mn3 peHTreHonepauyvoHHon na-
LMEHTKA OOCTaBfeHa B ONEPaLVOHHYIO ANS BbiNOJI-
HEHUA PENPOTE3MPOBAHNS a0PTaIbHOIO KiianaHa.

MckyccTBeHHOE kKpoBoOOpalleHne noakItoyYeHo
yepe3 npaBble 6enpeHHble cocyabl. CpeanHHas
cTtepHoTomums. TunotepmMmunyeckas nepdysus 28 °C.
Cepaue, aopTta, BEHO3HbIV LIYHT BblAENEHbI N3 Cpa-
weHuin. Aopta nepexata. bannoHHbI KaTeTep
B nBlA pasaoyt, p = 8 atm. Kapanonnerusa no genb
Hunpo. BeckpbiTa aopta, Ha nNpoTe3e aopTajbHOro
KpanaHa — Beretaumn. KnanaH yganeH. OuuLieHo
dMbpPO3HOE KOMbLO 1 abCcuecc B 30HE MUTPalbHO-
aopTanbHOro KOHTakTa OoT BereTauuin. 3atem Ha 12
M-06pa3HbIX LWBax HA NPOkaaKax BLIMT aopTalb-
Hblh npote3 MegWHx-21. Aopta ywwuTta. [lpo-
dunaktuka aspoambonun. CHAT 3aXum C aopThbl
(nepexatue aopTbl 91 MuH). BannoHHbIn KateTep

List of abbreviations
LIMA — left anterior mammary artery
AP - arterial pressure
CHD - coronary heart disease
CABG - aortocoronary bypass grafting
MCBG — mammary-coronary bypass grafting
LAD - left anterior descending artery
IA — intermediate artery
EDD - end-diastolic dimension
ESD - end-systolic dimension
EF- ejection fraction

Cardiac reoperations with sternotomy can
be technically challenging and connected with
high risk of heart damage due to the adhesions

B nBlA cayT, nHTpoabloCEP 1 OCTaBOYHAsA cuctema
yOaneHsl. Ha agekBaTtHOM reMoanHaMuKe OTKIIo4Ye-
HO WMCKYCCTBEHHOE KpoBOoOOpaLleHne (Bpems Uc-
KYCCTBEHHOro kpoBoobpalleHus 182 muH). Le-
kaHonaums. NpoBepka Ha remMocTas U MHOPOOHbIE
Tena. BpemMeHHbIn 91ekTpo, K NpaBoMy XeNnyaouky.
OpeHaxun B nepukapgd, 3a rpyaunHy. ocnomnHoe
yLIMBaAHWE paHbl HAryxo0. AcenTmyeckasa noBsa3ka.

lMocneonepaunoHHblil nepuosn 6e3 0COoOEeHHO-
cten. NMpoBegeH Kypc aHTUOMOTUKOTEPANUN: aMun-
kaumH 500 Mr 2 pasa B aeHb, uedTpuakcoH 2000 mr
1 pa3 B geHb B TedeHne 21 gHSA nocrne onepauun,
nesodnokcaumH 500 mr 2 pasa B geHb — 1 Hep
BHYTPUBEHHO.

BbinonHeHa KOHTPOJbHAs axokapanorpadus:
nesbln xenypodek: KAP 56 mm, KCP 38 mm, ®©B
60%, aopTta: gunameTtp 36 MM, MPOCBET NIErOYHOM
aptepun 29 MM, NpaBblii Xenyooyek: AMacTonm-
yecknn pasmep 29 MM, MUTPasbHbIM KnanaH: pe-
ryprutaumsa | cteneHun, aopTasnbHbIli KianaH: Mexa-
HMYECKNIA NpoTe3, BM3yanbHO 6e3 0cobeHHOCTEN,
NMUKOBbLIV rpagmneHT 40 MM PT.CT., CPEOHUI FTPaaUEHT
22 MM pT.CT., [A(+) TpaHcknanaHanabHO, TPEXCTBOP-
yaTblii KnanaH: CUCTONMYECKUIA rpagneHT 16 Mm
PT.CT., CUCTO/IMYECKOE OABJIEHNE B MNPABOM XeJly-
noyke 21 MM pT.CcT., peryprutaumsa |-l cteneHu,
KanaH NneroyHowm aprtepuu: peryprutartuma | cre-
MeHu.

Ha 13-e cyTkmn nocne onepaumn naumeHTKa Bbl-
nMcaHa B yA0B/IETBOPUTESIbBHOM COCTOSTHUN.

3aknoyeHue

Taknm 06pa3omM, y NauMeHTOB C KOpPOHap-
HbIM LUYHTUPOBaAHMEM B aHaMHe3e, noasepra-
IOWMMCS NMOBTOPHOMN KapOMOXMpPYyprnyeckomn
onepaummn, MeTon 9HOO0BACKYNSAPHOW OKKIIO-
3uun npu GyHKUMoHMpytowen NBrA moxet npu-
MEHATbCA 0719 NMPOBEeAeHNs agekBaTHOM Kap-
anonnernnn.

formed between the heart and the sternum.
The problem of restrnotomy is especially urgent
in patients after coronary bypass grafting with
a functioning left internal mammary artery
(LIMA) graft. Adequate cardioplegia in the pres-
ence of a functioning LIMA graft is also a chal-
lenge in such situations.

We present a case of repeated aortic re-
placement in a female patient with the history of
coronary bypass grafting and aortic valve re-
placement.

The patient T., female, was admitted to the
Department of Cardiac Surgery of Samara Regional
Clinical Cardiological Dispensary on 26.09.2016

Ne 50/51, 2017



CARDIAC SURGERY

with the complaints of quotidian chills and fever up
to 38°-39°C with, AP increases up to 200 mm Hg,
episodes of dyspnea associated with significant ef-
forts (ascent to the 3-4 floor). History data: on
25.02.2015 the patient underwent the operation —
aortic valve replacement (ATS 22), mammary-coro-
nary bypass grafting of the LAD, CABG of the inter-
mediate artery with autovein — in Samara Regional
Clinical Cardiological Dispensary. Postoperative
course was uncomplicated. Postoperative EchoCG
(02.03.2015) showed peak transprosthetic gradient
38 mm Hg, mean gradient 14 mm Hg, paravalvular
leak 2 mm in the right coronary cusp view. After the
discharge the patient controlled her INR and took
warfarin. During the last 1,5 weeks she had fever.
EchoCg performed on 21.09.2016 at the local medi-
cal institution showed an increase of peak transpros-
thetic gradient up to 60 mm Hg.

The patient was referred to Samara Regional
Clinical Cardiological Dispensary for consultation.
Transesophageal EchoCG revealed a cavity between
the prosthesis and the aortic wall in the projection of
mitral-aortic continuity. This cavity was layered by
thrombotic masses , there were mobile vegetations
measuring 10 x 2 mm. Peak gradient was 60 mm Hg
(mean 40 mm Hg), paravalvular regurgitation (+)(++)
in mitral-aortic continuity as well as in the right coro-
nary artery view.

These data suggested the diagnosis “CHD. Con-
dition after aortic valve replacement with mechanical
prosthesis ATS 22, MCBG of the LAD, CABG of the IA
on 25.02.15. Infective prosthetic endocarditis with
aortic valve involvement. Dysfunction of the aortic
prosthesis. Paravalvular leak”. Emergency surgical
management was indicated.

In order to study the condition of the coronary
grafts and native coronary arteries coronary
shuntography was performed. It revealed left type of
heart blood supply. The arterial walls were calcified.
The left main coronary artery with irregular contours.
There was a 50% stenosis in the distal one-third of
the 1st segment of the LAD, an occlusion in the mid-
dle part of the 3rd segment, the distal segments of
the LAD were filled through the LIMA graft, the blood
flow velocity in the graft was satisfactory, the anasto-
mosis without specific findings. The intermediate
artery was occluded in the proximal segment, its
distal segments filled through the venous graft,
the blood flow velocity in the graft was satisfactory,
the proximal anastomosis without specific findings,
there was a 50% stenosis in the distal anastomosis
view. The contours of the circumflex artery were ir-
regular, there was a 40% ostial stenosis. The right
coronary artery was poorly developed, with 75%
stenosis in the proximal segment.
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Fig. 1. Satsfactory blood flow in the LIMA graft.

The study revealed satisfactory function of the
grafts, including the LIMA graft (Fig.1), which could
interfere with adequate cardioplegia during reopera-
tion. In order to provide temporary LIMA occlusion it
was decided to introduce balloon catheter into its
middle segment and to inflate it during the adminis-
tration of cardioplegic solution.

The first step of the procedure, performed in the
CathLab included puncture and catheterization of
the right radial artery (Seldinger technique) and the
placement of a 5 F introducer. Then, using Judkins
technique with manual contrast administration, with
continuous invasive pressure monitoring from the
catheter’s tip, angiography of the right and left coro-
nary arteries was performed. The guiding catheter
JR 4-5 F was introduced in the LIMA ostium. A bal-
loon catheter 3,0 x 15 mm, p = 8 atm. was advanced
on the coronary guide Whisper ES into the middle
segment of the LIMA graft (Fig. 2). The hydraulic test
for graft occlusion was performed. The balloon cath-
eter was then deflated and fixed to the guiding cath-
eter. Control shuntography showed preserved ante-
grade LIMA-LAD flow with a satisfactory velocity. The
introducer was sutured to the skin, and an aseptic
compressing bandage was applied to the site of
puncture.

For the second stage of the procedure, the pa-
tient was transferred from the CathLab to the surgi-
cal operating room for repeated aortic valve replace-
ment.

The right femoral vessels were used for extracor-
poreal circulation. Median sternotomy. Hypothermic
perfusion 28 °C. The heart, the aorta and the venous
graft were detached from the adhesions. The aorta
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Fig. 2. Hydraulic test of LIMA graft occlusion, balloon
catheter 3,0 x 15 mm, p = 8 atm.

was cross-clamped. The balloon catheter in the
LIMA was inflated at p = 8 atm. Del Nido cardioplegia
was applied. After the opening of the aorta, the veg-
etations were found at the aortic valve prosthesis.
The valve was removed. The fibrous ring and the
abscess in the area of mitral-aortic continuity were
cleaned from the vegetations. The aortic prosthesis
MedInj-21 was inserted using 12 U-shaped pledg-
eted sutures. The aorta was sutured. Preventive
measures against aeroembolism were taken. The
aortic cross-clamp was removed (cross-clamping
time — 91 minutes). The balloon catheter in the LIMA

CeepeHusa 06 aBTopax [Authors info]

was deflated, the introducer and the delivery system
were removed. The patients was disconnected form
cardiopulmonary bypass in favorable hemodynamic
condition (EC duration 182 minutes). The patient
was decanulated, the check-up for hemostasis and
foreign bodies was performed. A temporary lead
was inserted into the right ventricle. Pericardial and
retrosternal drainage. The wound was tightly closed
by layered suture. Aseptic dressing was applied.

Postoperative course was uneventful. The patient
received antiobiotic therapy: Amikacinum 500 mg x
2 daily, Ceftriaxonim 2000 mg x 1 daily for 21 days
after the operation, Levofloxacinum IV 500 mg x
2 daily for 1 week.

Control EchoCG revealed: left ventricle — EDD
56 mm, ESV 38 mm, EF — 60 %; aorta — diameter
36 mm; pulmonary artery lumen 29 mm; right ventri-
cle - diastolic dimension 29 mm; mitral valve —
regurgitation 1st degree; aortic valve — mechanical
prosthesis, without visual particularities, peak gradi-
ent 40 mm Hg, mean gradient 22 mm Hg, tricuspid
valve — systolic gradient 16 mm Hg, systolic pressure
in the RV 21 mm Hg , regurgitation 1st-2nd degree;
pulmonary valve — regurgitation 1st degree.

At day 13 after the operation the patient was dis-
charged in a satisfactory condition.

Conclusion

The method of endovascular occlusion of
the finctionning LIMA can be used in patients
with the history of coronary artery bypass graft-
ing undergoing repeated heart sugery, in order
to assure adequate cardioplegia.
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OB30P JINTEPATYPbI

CpaBHUTE/IbHbIW aHANU3 Pe3y/IbTAaTOB KAPOTUAHOM
3HAAPTEPIKTOMUHU U KAPOTUAHOIO CTEHTUPOBAHUA
y NaLMEeHTOB C aTepPOCKJ/IEPOTUYHECKUM NMOpPa>KeHUEM
3KCTpaKpaHHUaJibHbIX OTAE/I0B COHHbIX apTEpPHUH.
0630p nuTeparypbl

T.C. CaHponse*, [1.C. Kyptacos

Hay4Ho-rnpakTtnyeckuii LLeHTP MHTePBEHLMOHHOV KapanoaHruosioruu, Mocksa, Poccusi

Mo gaHHbIM BO3, niuemudeckuii MHCY/IbT 3aHUMaeT TPETbEe MECTO CPeau MpPUYMH CMEPTHOCTU HaceseHus
B pa3BUTbLIX CTpaHax. Ha ceroaHsLWHWE geHb MMeeTCsl TPU MeToAa NpPeaoTBPALLEHUS U IEHEHUS] NLLIEMNYECKO-
ro MHCybTa: MeaMKaMeHTO3HbINA, XUPYPru4eckuii u 3HA0BACKYISPHbIA. [103TOMY OYeHb BaxHOe 3HavYeHue
UMEIOT UCCJIeA0BaHWS, HarpaBJ/ieHHbIe Ha CPaBHEHNE Pe3y/IbTaToB MPUMEHEHMS] ITUX METOO0B Y Pa3HbIX KaTe-
ropuii nauneHToB. PaHaoMu3npoBaHHbIE UCCIeA0BaHMNs rnokasasay CornoCcTaBUMbIE PEe3yJibTaTbl KapoTUAHOM
aHpaptTepakTomumn (K33) u kapotuaHoro cteHTupoBaHus (KC) y cUMITOMHBbIX GOJIbHbIX, B TO BPEeMSs Kak
Yy acUMMTOMHbIX O60JIbHbIX arPeCCUBHbIV MOAX0A K PEBACKY/ISIPU3ALINY COHHbIX apTepuii He rnokasas rnpeumy-
LjecTBa rnepesn KoHcepBaTUBHOV Teparnnei. Bornpoc o BbiIOOpe TakTUKM JIEHEHUS] Y 9TUX MaLMEHTOB AO/IKEH
peLuaTbCsl noce TLaTesIbHOW OLLeHKN COCTOSIHUSI Kaxaoro 60s1bHOro. HecmMoTpsi Ha To, 4TO ceroaHsi UMeeTcsl
Hema’sio pPaHAOMU3NPOBAHHbLIX MCCEeA0BaHW, CPaBHUBALUMX METOAbI JIEYEHUS] NLLIEeMUYECKOro MHCYJIbTa,
3TV UCCIeA0BaHNS He JINLLIEHbI HEAOCTATKOB M HE BCEraa 0TBe4aloT Ha BCe BOMNpPOCkl. [103TOMy paHaOMU31PO-
BaHHbIE MCC/IeA0BaHNs MPOAOIKATCS, HOBbIe pe3ysbTaTtbl 6yayT nosydeHsl B 2019 v 2020 rr. v, BO3MOXHO,
OHM AaAyT OKOHYaTesIbHbIE OTBEThI HA ELLe OCTaloLLMECS BOMPOCHI O TAKTUKE JIEHEHUSI ULLIEMNYECKOIro MHCYJ1b-
T8 Yy CUMMTOMHbIX Y @CUMIITOMHbIX MaLMEHTOB.

KnioueBbie csioBa: vLLIEMUYECKN WHCYJIBbT, KapoTuaHasa aH4apTepP3KTOMUS, KapoTuaHoe CTeHTUPpOBaHue.

Comparative Analysis of Carotid Endarterectomy
and Carotid Stenting in Patients with Extracranial
Carotid Artery Atherosclerosis. Literature review

T.S. Sandodze*, D.S. Kurtasov

Moscow City Centre of Interventional Cardioangiology, Moscow, Russia

According to WHO, ischemic stroke is the third most common cause of mortality in industrial world. To date,
there are three methods for th prevention and the treatment of ischemic stroke, namely, pharmacological,
surgical and endovascular techniques. For this reason, the studies aimed at the comparison of these methods
outcomes in various categories of patients are extremely significant. Randomized trials have shown
comparables results of carotid endarterectomy (CEE) and carotid stenting (CS) in symptomatic patients, while
in asymptomatic patients, the aggressive approach to the revascularization of the carotid arteries has no
advantages in comparison with conservative therapy. The choice of the treatment tactics in these patients
should be based on a meticulous evaluation of each case. Numerous randomized trials comparing the methods
of treatment of the ischemic stroke conducted to this day are not without biases and do not always answer all
the questions. New results of the ongoing randomized trials expected in 2019 and 2020 will probably provide
answers to the remaining questions concerning the tactics of treatment of the ischemic stroke in symptomatic
and asymptomatic patients.

Keywords: ischemic stroke, carotid endarterectomy, carotid stenting.
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MwemMmunyecknin MHCYAbT OCTaeTCHa coumanb-
HO 3HayMMbIM 3ab60NneBaHVEM, SABMSASACb Mep-
BOW MO 4aCTOTE MPUYNHOW ONTENBHOW HETPY-
[0CMNoCOBHOCTU 1 TPETbEN MO YacToTe NpUYn-
HOM CMEPTHOCTW Yy B3POCJIOrO0 HAaCeNIeHus.
JleTanbHOCTb MPU NLIEMNYECKOM UHCYbTE CO-
ctaBndet oT 10 0o 30%. MauneHTbl, Nepexuns-
LIMe WHCYNbT, AINTENbHO OCTAlTCs B rpynne
BbICOKOIO pucka MOBTOPHbLIX Hebnaronpuar-
HbIX HEBPOJZIOTMYECKUX U CepaeyHOo-cocyaun-
CTbIX MLLEMMNYECKMX COBbITUI (1).

B Poccum exxerogHoO permctpupyeTcs 0Kosno
400 000 cny4yaeB OCTPOro HapylleHust MO3ro-
BOro kposooOpatlueHus, 80% M3 KOTOpPbIX CO-
CTaBNSAET NLLEMUYECKUIN UHCYNLT (2). B 2014 r.
B Poccuiickon depepaumm NweMmnyeckmnin nH-
cynbT Habnopanca y 262 178 naymMeHToB, 4TO
cocTtaBuno 220,7 cnyydasa Ha 100 000 B3pocno-
ro HaceneHus cTpaxbi (3).

OCHOBHOI NPUYMHONM PasBUTUS ULLEMUYE-
CKOro MHcysbTa y 60/bHbIX B BO3pacTe oT 45 Ao
70 neT aBNgeTCs atepockiepoTMYecKoe nopa-
XEHME MarmcTpasbHbIX COCYO0B, KPOBOCHAO-
XaloLWKUX rofioBHOWM MO3I, B MNEPBYIO ovyepedb
BHYTPEHHMX COHHbIX apTepuin (1). MNMauneHTsbl,
nepeHecwme xota Obl OAVH 3MNMU304, TPaH3U-
TOpHOM uwemunyeckom ataku (TUA) n/vnn nH-
cynbTa B aHaMHe3e B Gnuxaniwmne 6 mec npu
HaNM4YUn CY>EHUN COHHbIX apTepuii, CHUTaloT-
Csl CUMMNTOMHbIMWU, @ NPV OTCYTCTBUM Tako-
BbIX — aCUMNTOMHbIMU (4, 5).

BmewaTtenbocTBa Yy CUMNTOMHbBIX
nauneHToB C aTepocK/iepoTn4iecKkmm
nopaxeHuem 3KCTpakpaHuasnbHbIX
oTAeJIOB COHHbIX apTepm7|

KapoTtugHaa sHpapTepaKkToMus

MepBas onepaunsa KapoTUOHOMN 3JHAapTe-
pakToMumn (KS3) npu cyXeHnn npocBeTa COH-

HoW apTepumn 6bina BbinonHeHa M. De Bakey
B 1953 ., ogHako noHagobunock noytn 50 net
4yTOObl OOKa3aTb ee 3PPEKTUBHOCTb N KIIMHU-
4yeckyto Nosb3y B NpodunakTnke NeMm4ecko-
ro vHcynsta. B 1991 r. 661 onyGanKoBaHsbI
pe3ynbTatbl ABYX KPYMHbIX PaHAOMU3NPOBaH-
HbIX NCCNIeJ0OBaHMNM MO CPaBHUTESIbHOW OLEHKE
KOHCEpPBATUBHOIMO (MeAVKaMEHTO3HOr0) U Xn-
pYypruyeckoro nevyeHnst CUMNTOMHbIX BOJIbHbIX
CO CTEeHO3aMW COHHbIX apTepuin 6onee 70%.
B pesynsrarte ceBepo-amMmepukaHCKOro ncere-
noBaHusa NASCET BbISCHUIOCb, YTO MPU KOH-
CEepPBATMBHOM JIEYEHNN HAPYLUEHNE MO3rOBOIro
KpoBOOOpAaLLEHNS MO WULLIEMMUYECKOMY TUMY
B Te4YeHue OBYX JIeT BO3HMUKAET Y 26% O0JIbHbIX,
B TO BpeM4 Kak rnocne K93 nHCcynbT passunBasi-
ca nmwb y 7% (4). JaHHble eBPOMENCKOro nc-
cnepoaHua ECST nokazanun cxoxue pesyib-
TaTbl M NOATBEPANIN MPENMYLLEECTBO XUPYPTN-
4YecKOoro fle4YeHus y aTol kaTeropum OG0NbHbIX
(5). NccneposaTtenn Takxe n3ydmnum gaxkTopsbl
pucka npu onepaumn K33, koTopble npen-
cTaBJ/ieHbl B Tabnuue.

B pagme unccnemoBaHuii aBTOPbI OTMeYanu
Ba)XHOE 3HAYEHME KaK MOXHO PaHHEro BbIMosi-
HEHWS XMpYyprniyeckoro BMmellatenbcTea (K93)
rnocne nosiB/IEHUs NEPBbIX CUMMTOMOB 3a00-
neBaHMs. OTO HEOOXOOVMO O/ Npeayrnpex-
OEHNST MOBTOPHBIX MLIEMMYECKUX aTaK (6-8).
Tak, B NPOCMNEKTUBHOM MHOIOLEHTPOBOM pe-
r’MCTPOBOM uccnegoBaHmm 607 CUMNTOMHbIX
nauneHToB ¢ 50-99% cyxeHnem CoHHbIX apTe-
pUiA N3y4nnu puUcK pPasBUTUS MOBTOPHOIO UM-
cunarepasibHoro (O4HOCTOPOHHEr0) MHCYbTA
WU OKKJTIO3MK apTepuin cetdyaTkn. B nepsbin
OEeHb rnocne Havyana 3aboneBaHnsi OH COCTaBU
2,7%, B TedeHue nepsbix 3 cyT — 5,3%, cnycTs
2 Hepn Bo3poc oo 11,5% u yepes 90 aoHen Oo-
ctur 18,8%. HezaBucnmbiMm HakTOpoOM purcka

dakTopbl pUCKa NPV BbINMOIHEHUM KAPOTWUAHON SHOAPTEPIKTOMMUN

KnuHnyeckune nokasartenm BbICOKOro pucka

AHaTOoMMYeckne hakTopbl BEICOKOIO prcka

BospacT ctapuie 75 net

CeppeyHas HegocTaTodHocTs IH/IV dyHKUMOHaNBHOrO
knacca (no knaccuoukaumm NYHA)

HectabunbHasa cTeHokapams

Nwemunyeckas 6onesHb cepaua ¢ reMoanHaMn4eckm
3HAYMMbIMU CTEHO3aMU B 2 KOPOHAPHBIX COCYAax

HepaBHO nepeHeceHHbIn MHPapKkT Mrmokapaa (<30 gHei)

MpeacTosLas Xvpypruyeckast onepaumus Ha OTKPbITOM
cepaue (<30 gHen)

Ppakums Beibpoca JIK < 30%
Taxenble 3abonesaHus nerkmx (XOBJ1)
OcTpas noyeyHas HeJOCTaTO4HOCTb

Xnpypruyecky HegoCTYMHbIE NOPaXKeHNs

Jlokannsaums CTEHO3UPYIOLLENO NOPaXeHus
COHHOI apTepuu:
Ha ypoBHe |l WwenHoro no3soHka C, 1 Bbile Mo KIIoUnLIEN

Cnaiikn B 0651aCTL LLEW Y MALMEHTOB NOCAE Ny4EBOM
Tepanuu rno rnoBofy Onyxonmu

HeBO3MOXHOCTb 3aNpPOKNbLIBAHWS FOSIOBbI
OKkno3u1st KOHTPanaTepanbHO COHHOM apTepun

Mape3 HagropTaHHmKa
TpaxeoTomus
MpepLwecTyioLlasa nncunatepanbHas dHAAPTEPIKTOMUS

CpaBHMTeﬂbelVI aHasna pes3ybTaTtoB KapoTUaAHOM 3HAAPTEPIKTOMUN N KaPOTUAHOIMO
CTeHTNpoOBaHus y naLneHToB C atepPOCK/IepPOTUHECKUM MNOPa>kKeHNeM...

COHHOI apTepun UK onepaLms Ha Liee
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NMOBTOPHOIrO0 BO3HUWKHOBEHUSA CUMMTOMOB $IB-
N9Ccs BO3pacT NaUMEHTOB: YEM CTaplle naum-
€HT, TEM BbILLE PUCK Pa3BUTUA OCITOXXHEHUN (9).

B o06begMHeHHOM aHannu3e HeCKObKUX
KPYMHbIX PaHOOMW3UPOBAHHbIX UCCeO0BaHUM,
MOCBSALLEHHbIX KO3, 6bI10 BbIABNEHO, YTO BaX-
HOe 3HayeHune ans apPeKTUBHOCTU pesynbTa-
ToB KO3 nmeeT ontumMasbHO BblIGpPaHHbIN NOf-
X0A, 4151 BbINOJSIHEHMS 3TOV Npoueaypbl, TO ECTb
CTeneHb CyXXeHNst COHHoM apTepun. Onepaumio
Ha4o0 BbIMNOJSIHATL TOJSILKO B TEX Clyyasix, Koraa
CTENEHb CY>XEHNSI COHHOW apTepun CTaHOBUTCS
reMmoaMHaMmnyeckn 3Ha4dmmom. Tak, Hanpumep,
BbiNoJSIHEHNE KO3 y NauMeHTOB C CYXEHMEM
npoceeTa coHHom apTepun <30% B TeyeHne 5
NIeT HabNaeHNs He TOJTbKO He NMPUHOCUT 3Ha-
YMMOTO YNYYLEHUS KIIMHUYECKOro COCTOSAHUS
O0nbHbIX, HO Aaxe JaeT Xyalve pes3yfbTaThl,
HEeXenn MmegmkamMmeHTo3Has Tepanua (n = 1746,
abconoTHbI pocT pucka 2,2%, p = 0,05).
3Ha4YMMBbIX PasnnNyUn Mexay AaHHbIMW rpynna-
MW HEe OTMeYasioCb Y NaLMEHTOB CO CTEHO3aMM
50-69% (n = 1549, abcontTHOE CHUXEeHue
pucka 4,6%, p = 0,06). BbICOKYIO KIIMHUYECKYIO
addpekTnBHocTb KO3 npooemoHcTpmpoBana y
naumeHToB ¢ cyxeHunamm >70% (n = 1095, ab-
COJIOTHOE CHUXeHue pucka 16,0%, p = 0,001).
B rpynne 60bHbIX C NOSIHOW OKKJIIO3MEN COH-
HbIX apTepuii XMpyprmiyeckoe BMeLlaTeIbCTBO
HEe MPOAEMOHCTPUPOBASIO NPEUMYLLECTBO MNe-
pen MmegmkamMmeHTo3Hom Tepanuven (10).

CTeHTUpOBaHUE COHHOM apTepumn

C pasBuUTMEM 3HOOBACKYISAPHON XUPYpPrum
MOSIBUINCH MepPBble NOMNbITKU TPAHCIOMUHAIb-
HOM GanNOHHOM aHIrMONAaCTUKM COHHbIX apTe-
puvin, ogHako aTa npoueaypa gonarme rogbl He
nosydana LUMPOKOro pacnpoCTPaHEHUS N HE
npudHaBanacb 3GPEKTUBHON N3-3a NOTEHUN-
anbHOro prcka amMbonuii B apTepunm ronoBHOIO
MO3ra M Kak CreAcTBMe pasBUTUSA UHCYNbTA,
a Takxe gpyrnx ee ocnoxHenum. OgHako nocne
Toro kak K. Mathias B 1989 r. BeinonHuI nepByto
MMMAaHTauMio CTEHTa, B35IB 32 OCHOBY METO-
ONKY KOPOHapPHOro CTEHTUPOBAHWUSA, KOJM4e-
CTBO 9HO0BACKY/APHbIX BMELLATENIbCTB HA COH-
HbIX apTepusax CTano HEeYKJIOHHO pacTtum (11).
Ha nepBbIx aTanax CTEHTUPOBAHME COHHbIX ap-
Tepuin NPUMEHSANOCb B OONbLUMHCTBE Clly4aeB
kKak anstepHaTyea K93 y naumeHToB BbICOKOro
XUPYPrMyeckoro prucka, ogHako rnocse npoBe-
OeHns Takmx uccnenosaHumn, kak CAVATAS (12),
SAPPHIRE (13, 14), ARCHER (15), SPACE (16)
WUT.A., aTakxke BHEAPEHMS B MPAKTMKY YCTPOWCTB
3aWmThl OT 3MOONMN, CTANIO MOHATHO, YTO He-
NOCPEACTBEHHbIE Pe3y/bTaTbl CTEHTUPOBAHUS

COHHbIX apTEPU CONOCTaBNMbl, & MOPOW 1 Ny4-
e pes3ynibTaToB 9HOAPTEPIKTOMUMN.

CpaBHUTEJIbHbIA aHANN3 pPe3yJibTaToOB

K33 n cTeHTUpOBaHNA COHHbIX apTepui

Ha cerogHaWwWHWNM geHb MMEKTCS OaHHble
6 OCHOBHbIX KPYMHbIX PaHOOMU3UPOBAHHbIX
nccnenoBaHun (>300 naymMeHToB) NO CpaBHU-
TenbHOMY aHannady peaynbratoB KO3 n CTeH-
TUPOBaHUS COHHbIX apTepuii. B nccneposanms
CAVATAS (12), EVA-3S (17),ICSS (18) n SPACE
(16) BktOYANMCb TOJIBKO “CUMMTOMHbIE” Nauu-
eHTbl. MccnepoBaHua SAPPHIRE (13, 14) n
CREST (19) Bkntoyanu kak “CMMMTOMHbIX”, Tak
M “aCUMNTOMHbIX” OOJNbHbIX BbICOKOIO U ymMe-
PEHHOIO XMPYPrnM4eckoro pucka COOTBETCT-
BEHHO.

B nccneposaHne CAVATAS 6bisio BKJIIOYEHO
504 “cumnTomMHbIX” NaumeHTa. B nccneposa-
HUW CPaBHUBANUCh PE3Y/bTaTbl IEYEHUS OBYX
rpynn 60/AbHbIX: MOCSE XUPYPrM4EeCKOro 1 9H-
[OBaCKyIIpHOro nevyeHus. JaHHoe nccneno-
BaHVEe NpPOBOAUSIOCH eLle 00 TOro BPEMEHU,
Korga B KJMHUYECKYIO NpakTuky Oblnn BHeN-
peHbl yCTpOWCTBa 3awWmTbl OT 3mMbonuu,
a OONbLIMHCTBY MaUMEHTOB BbINOJHANACH
nuwb 6annoHHas aHruonaacTmka. Mexay aBy-
MSI M3yYeHHbIMU rpynnaMu He Habnaanochb
CTaTUCTUYECKN 3HAYMMbIX Pa3IMyni Mo 4Yac-
TOTE Pas3BUTUA KOMMO3UTHOM TOYKU (CMEepPTb
U/VMAN NHCYNbT) B TeyeHue nepBbix 30 gHen
HabnmoaeHns (9,9% mn 10% CoOOTBETCTBEHHO)
(12). HecmoTp$ Ha BbICOKYIO HaCTOTY PECTEHO-
3a B rpyrnmne 3HO0BaCKYJISIPHOro JIe4eHus, Yyac-
TOTa uncunaTepasbHOro MHCyAbTa B JallbHEN-
wem Obina conocTaBMMa Mexay rpynnamm
(B TeyeHme 8 net HabnogeHus) (20).

B paHoomMm3mpoBaHHOE uccrienoBaHune
SPACE 6bino BkstodeHo 1200 “CUMMNOTOMHbIX”
MauUVEHTOB C MOPaXEHMEM COHHbIX apTepui
(21). Ncnonb3oBaHMe yCTPOMCTB 3alUUTbl OT
amMbonuu 6bIN10 He 06a3aTeNbHO M OCTaBanloCb
Ha YCMOTpPEHNE 3HA0BACKYSPHbIX XMPYProB.
B pesynbraTte oHM 6bISIN UCNOJIb30BaHbI JINLLb
B 27% cny4aeB. VMiccnenoBaHume ObI1o Npekpa-
LLLEHO AOCPOYHO B CBA3UN C MeaJIEHHbIM Habo-
pPOM NauUMEHTOB M HEOOCTaTOYHbIM (PUHAH-
cupoBaHueMm. [lepBUYHON KOHEYHOW TOYKOWN
ABNSANICA JNleTalibHbIA NCXOL WM pasBuUTUE
nncuaaTepanbHOro MHCYJ/IbTa B TEYEHME Nep-
Bbix 30 gHeMm C MOMEHTa BMeluaTenbCTBa.
Mo yacToTe Ha3BaHHbIX OCNIOXHEHWA TPYrmnbl
He OTNnYanncb OOCTOBEPHO MeXay coboi Ha
npoTsaxeHun AByx net. OaHaKo, y4nTbiBad, 4To
nccnenoBaHme He 6bIO A0BEOEHO OO0 KOHLA,
aBTopaMy ObIIO BbICKa3aHO Wb Npenno-
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JIOKEHNE O BO3MOXHOCTM COMNOCTOBMMOCTU
pe3ynstatoB K33 M CTEHTUPOBAHUS COHHbIX
apTtepun. OgHako BBMAOY HEAOCTATOYHOM penpe-
3eHTauum HabpaHHbIX FPYNM NAUMEHTOB BbIBOAbI
Npo3ByYanM TakuMm 0OpasoM, YTO CTEHTMPOBA-
HME COHHbIX apPTEPUI HE NPOOEMOHCTPUPOBASIO
conocTaBuMbIX pedynstatoB ¢ KO3 B otoaneH-
HOM nepuoae. Pe3ynbtaTthl OblN MPU3HAHbI He-
poctoBepHbiMu (p = 0,62) (22, 23).

B paHoomMmusnpoBaHHoe nccnenosaHmne EVA-
3S ObU10 BKAOYEHO 527 “CUMMNTOMHbIX” naum-
€HTOB CO CTeHO3aMW COHHbIX apTepuin >60%.
MepBUYHON KOHEYHOW TOYKON ABASSINCH WH-
CY/NbT UNW NeTalbHbI UCXO0M, B TEHEHME NepPBbIX
30 oHen ¢ MOMeHTa BMellaTenbcTBa. B nccne-
OoBaHuUM npuHuMmanu ydactme 30 pasnnyHbix
ueHTpoB ®paHumn. OgHako B 2006 . uccneno-
BaHMe OblI0 NpeKkpalleHO B CBA3U C BbICOKUM
PUCKOM pas3BUTUS UHCY/bTa UM CMEPTU B Te-
yeHue 30 gHen y naumeHToB nocne KC 9,6%,
B TO BpeMsi kak nocne KOA yacTtota AaHHbIX
ocnoxHeHun coctasmna 3,9% (24). B otaaneH-
HOM nepuoae YacTtoTa pPas3BmUTUA KOMNO3UTHOMN
TOoukM B 0bBenx rpynnax Obina conocrtaBuma,
oOHako pe3ynbTathl K83 yepe3 7 net Habnio-
OeHVsa (B cpegHeM) Obinn no-npexHemy npen-
no4yTuTenbHee BBUAY BbICOKOW YacTOThl HebOna-
ronpuaTHbix cobbiTuii B rpynne KC (25, 26).

B paHoomMmsampoBaHHOE uccrnegoBaHue
ICSS Bowno 1710 “cMMNTOMHbIX” NMAUMEHTOB.
B 72% cnyyaeB npu npoueaype CTeHTUpPOBa-
HUSA COHHbIX apTepuii ObIN NCMONb30BaHbI 3a-
LWNTHbIE YCTPOWCTBA OT 3MOOSIMM FOAOBHOIO
Moa3ra. NepBrNYHON KOHEYHOWM TOYKOM ABNIANOCH
pasBuUTUE NeTasibHOro WA MHBaNUAN3UNPYIO-
LLEero MHcynbTa B Te4eHue nepBbix 3 NeT ¢ Mo-
MeHTa BMewaTenbcTBa. OueHka 4acToThbl pas-
BUTUST KOMMNO3UTHOM TOYKU (MHCYJBLT, CMEpPTb,
nepuonepaumoHHbin MIM) B TeuyeHme nepBbix

KoHeuHas Touka

120 gHeln ¢ MOMEeHTa BMeLlaTeNbCcTBa npoae-
MOHCTpUpoBana npenmyliectso K939 (8,5%
- KC; 5,2% - K33; OP 1,69%; 95% W 1,16-
2,45; p=0,004) (18). OgHako B cpok Habntoae-
HUSA 4,2 roga peaynbTaTtbl B 00eumx rpynnax
OblI cONOCTaBUMbI 1 HE ObINO BbISIBJIEHO CTa-
TUCTUYECKN OOCTOBEPHOW pasHuubl (27).

B paHaooMmM3mpoBaHHOE uccriegoBaHune
SAPPHIRE 6binu1 BkNtOYEHbI Kak CUMMNTOMHBbIE,
Tak M aCUMMTOMHbIE MAUUEHTbl BbICOKOIO XU-
pypruyeckoro pucka (13). Bce aHgooBackynsp-
Hble BMELLATENbCTBA BbIMOJIHASIMCL C MCMNOJIb-
30BaHMEM OAMHAKOBbLIX CTEHTOB W YCTPOWCTB
3aWnTbl OT amMbonun. NepBUYHOIN KOHEYHOM
TOYKOMN CAYXWUNO OOCTMXEHME KOMMO3UTHOM
TOYKN: CMEpPTb, UHCYNLT, OCTPLIN IM B TeyeHne
nepsbix 30 OHEN C MOMEHTa BMeLlaTeNbCTBa.
B cpepnHeoTnaneHHble cpokv (00 1 roga) usy-
yanm Takme nokasaTenu, kak CMepTb UAn pas-
BUTNE UMCUATEPASIBHOIO NHCYNbTA FOSIOBHO-
ro mosra. Cpegn 334 naumeHToOB Ha3BaHHbIE
BblLLE OCJ/IOXXHEHUA B rpynrne CO CTEHTUPO-
BaHMEM COHHbIX apTepuit Habntoganm B 12,2%,
a B rpynne K33 - B 20,1% (p = 0,053). Pas-
nnyve mexay rpynnamu 6bi1o 00ycnoBieHo
6onblwen yactotorn MM B rpynne co CTEHTU-
poOBaHMEM COHHbIX aptepunn (2,4% - KC;
6,1% — K33; p = 0,10). lNMoBpexaeHne yepern-
HbIX HEPBOB B rpynne K93 otmeyvanoch B 5,3%
cny4aeB, B TO BPeMs Kak B rpyrnne CTeHTMpoBa-
HUS OAHHOIO BMAA OCNIOXKHEHWI BbISIBIEHO HE
Obin0. B otnaneHHble cpokun (oo 3 neT) uccne-
JoBaTenn He OOHapyXuam OOCTOBEPHbIX pPa3-
nn4mMin Kak no 4actm 6onbuwmx (1,3% - KC;
3,3% — K33; 95% AW o1 -7,0 no 3,4; p = 0,45),
Tak 1M No 4Yactn manbix (6,1% — KC; 3,0% -
K33; 95% AN ot -1,1 0o 7,1; p = 0,26) ocnox-
HEHUN MexXay udydyaembiMu rpynnamun (14)
(CM. pUCYHOK).

30 nHei 4 ropa 1ron 10 net 3rooa - K33
26,9
20,1 24,6 D
- KC
2,9
2,4
12,2
14 o 10,8
5,2 ’
i 1
CREST* SAPPHIRE* CREST* SAPPHIRE* CREST* SAPPHIRE*
p=0,38 p=0,09 p=0,38 p=0,05 p=0,51 p=0,71

* CMepTb, MHCYNLT U nHdapkT muokapaa B Tederme 30 aHen
NJ0C YacTOTa UNCUIaTEPaSILHOrO MHCY/ILTa B OTAAIEHHOM Nepuoae

YacToTa passuTUS MHCYNbTa UK nHdapKTa Mrokapaa B pasHbie CPOKM HabMOAEeHNS B MICCNEf0BaHNAX
CREST n SAPPHIRE

CpaBHMTeﬂbelVI aHasna pes3ybTaTtoB KapoTUaAHOM 3HAAPTEPIKTOMUN N KaPOTUAHOIMO
CTeHTNpoOBaHus y naLneHToB C atepPOCK/IepPOTUHECKUM MNOPa>kKeHNeM...
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Havnbonee KpynHbIM MY/bTULLEHTPOBbLIM PaH-
OOMU3NPOBaHHbIM KCCNedoBaHNEM SBAGETCS
CREST, B koTtopoe Bowno 2502 nauueHTa.
M3yyanu Takme OCNIOXHEHWS, KaK WHCY/bT ro-
nosHoro moara, MM nnmn netanbHbIN UCXOO B
TeyeHue nepsbix 4 NeT C MOMeHTa BMeLlaTeslb-
ctBa. B vccnepoBaHum Obinu cTporme kpute-
pun oTbopa O0NbHbIX AN BKIOYEHUS B rpynny
paHoomMuzaumn. B cBA3M C 9TUM OM3anH UC-
crnenoBaHnsa 3MEHUCS, N BbISI0 NPUHATO pe-
LLEeHMEe BKIIIOYNTb Takxke “aCMNTOMHbIX” 00/b-
Hbix (19). YacToTa BO3HMKHOBEHUS BbILLEYKA-
3aHHbIX OCNIOXHEHWUIA B rPyMNrne CTEHTUPOBAHUS
M 3HOapTepakToMuu cocTtaBuna 7,2 u 6,8%
cooTtBeTcTBEHHO (OP 1,11; 95% AW 0,81-1,51;
p = 0,51). YacToTa nepuonepaLnoHHbIX COObI-
T (CMepTb, UHCYNbT, M) 3Ha4MmMo He pas-
nuyanacb n coctasuna 5,2 n 4,5% B rpynnax
KC n K33 cooTtBeTcTBeHHO (p = 0,38). B rpynne
KC otmMedanacb 3HauuTenbHO OofblUas Yac-
ToTa nepuonepaumoHHoro nHeynsta (OP 1,79;
95% N 1,14-2,82; p = 0,01), HO 3HAYUTENBHO
MeHbluas dactota MM (1,1% - KC; 2,3% -
K339; 95% O 0,26-0,94; p = 0,03) no cpaBHe-
HMiO ¢ rpynnon K93. YacTtoTta O60AbLUMX UH-
Cy/NbTOB B MepuonepaumoHHoM nepuoge obina
HeBenuka 1 conoctaBuMma B 00eunx rpynnax
(0,9% - KC; 0,6% — K33; p = 0,52). NMNapanny
yepernHblx HepBoB Habnogancs B 0,3% cny4a-
eB B rpynne KC n B 4,7% cny4aes B rpynne K93
(OP 0,07; 95% OMn 0,02 — 0,18; p = 0,0001).
YacTtoTa uncunarepanbHOro UHCybTa B oTaa-
neHHoM nepuoge 6bina conoctasuma (OP 0,94;
95% O 0,50 - 1,76; p = 0,85). OnybnmnkoBaH-
Hble B 2016 . oTOaneHHble pe3yfbTaThl OoNee
yem 10-neTHero HabnwAOEHUs NauNeHTOoB
B JAHHOM uCC/liegoBaHMM NMPOAEMOHCTPUPO-
BasM OTCyTCTBUE pasnunymin mexay KO3 n KC
npuv aHannie “cMMnToOMHbIX” 1 “ACUMMTOMHbIX”
naumeHToB (28) (cMm. pucyHok). ConocTtaBmMblie
pe3ynbTaTthl ObIIM NPOOEMOHCTPUPOBaHbI Tak-
Xe B UenoMm psae Apyrux HegaBHO onybnmnko-
BaHHbIX HabnogeHuin (29).

BmewaTtenbsCcTBa Yy aCUMMNTOMHbBIX
nauneHToB C aTepocCcK/iepoTn4iecKkmm
nopaxxeHuem I3KCTpakKkpaHuasibHbIX
oTAeJIOB COHHbIX apTepm7|

YnydwexHne nepdy3nm ronoBHOro Mmo3ara no-
cne KC HabniopgaeTtca y BCcex “aCUMMTOMHbIX”
naunMeHToB ¢ cyxeHuamu >70% (Mo AaHHbIM
MPT) (30). OgHako B COOTBETCTBUW C Nocnen-
HUMM gaHHbiMK Yy ~90% naumeHTOB BO3MOXHO
060NTUCL NULWb OMTUMANIbHO MOAOOPaHHON
MeamkameHTo3Hom Tepanuven (31). PeBackyns-
pu3aumsa y Takmx nauymMeHTOB pekoMeHOoBaHa

TONbKO B TEX Cly4asax, Korga oXunaaemMblii pUCK
VHCYNbTa Bbille, HEXEN caMOro BMellaTesb-
cTtBa. NokasaHreM K BbINOJIHEHMIO peBACKYA-
pusaummn y aTon Kateropmm 60sbHbIX IBASETCS
BbIIBNIEHNE Y HUX MUKPO3MOOIMKM (N0 AaHHbIM
TpaHCKpaHmnanbHOM gonnaeporpadumn) u CHU-
XeHue uepebpanbHoro pesepsa (32, 33).
OpHako cnengyeT NOMHUTb, YTO HE3ABMCUMO
OT TOro, BbIMNOJIHAETCA UM HET NauneHTam
BMELLATENLCTBO B BacceriHe COHHOM apTepuu,
MM Heobxoguma onTumasibHas MeguKaMeH-
TO3Has Tepanus. To B 0COOEHHOCTN KacaeTcs
naumMeHToB, KOTopble umenu anni3on TUA
B aHaMHe3€e, HO He NEPEHOCUIN ULLEMMNYECKUX
coObITUI B BacceHe NopaXxeHHOoW COHHOM ap-
TEPUN N COOTBETCTBEHHO CUYMTAIOTCA aCUM-
NTOMHbIMMK (34). HeobxoauMoCTb N AnNnTenNb-
HOCTb OBOWHOWM aHTUTPOMOOLMTApPHOW Tepa-
numn (OAT) npu BbinoAHeHUN kak KO3, Tak n KC
4yeTKO He onpeneneHbl. [oapoObHbLIA aHanu3
OTOANEHHbIX PE3yNbTaTOB MHOMOLEHTPOBOIO
paHooMu3npoBaHHOro mccneposaHma ACST-
2, KOTOpPbIN eLle He 3aBepLUEeH, MO3BOAUT U3Y-
YnTb LEeNnecoobpasHOCTb M HEOOXOAMMOCTb
ncnonb3oBanmsa JAT y aCMMATOMHbIX NauUNEH-
TOB (35). ACST-2 — 3TO MeXayHapOoaHOe paH-
OOMUN3MPOBAHHOE MHOIOLIEHTPOBOE MUCCNeno-
BaHMe, B KOTOpoe B6yayT BkNtoYeHbl 3600 acum-
nToMHbixnauneHtoBcKCnK3A. MiccnepoBaHue
nnaHupyeTcs 3asepwntb B 2019 1.

KapotnpgHasa aHpapTepakToMus

B nutepatype nmeeTcs pag paHooMu3npo-
BaHHbIX UCCNEeA0BaHNI MO CPaBHEHUIO PE3YJSIb-
TatoB KO3 M MeaukamMeHTO3HOro JeyeHus
Yy acMMNTOMHbIX nauneHToB (36-39). Mo naH-
HbiM nccnegoBaHna ACAS puck pasBuTms un-
cunatepasnbHOro nHcynbta B TedeHne 30 mec
C MOMEHTa BMeLlaTeNbCTBa y NaLUnEeHTOB C Cy-
XeHunamm > 60% coctasun 5,1% B rpynne K83
M MeanKaMeHTO3HOro Ie4eHNs1, B TO BPEMS Kak
B rpyrnne KOHCepBaTUBHON MeOMKaMEHTO3HOMN
Tepanun — 11% (36). B paHooMu3npoBaHHoOEe
nccneposaHne ACST-1 Bcero 0b10 BKJIIOYEHO
3120 acMMNTOMHbIX MNAUMEHTOB, KOTOPbIE
3aTemM Obln pasgeneHbl Ha 2 rpynnbl: KO3 u
MeANKaMEHTO3HOIro JlieYeHUsa WM KOoHCcepBa-
TUBHOW MeaOuKamMeHTo3Hon Tepanun (37).
MccnepoBaHue nokasano, 4To B TedeHue 5 net
yacToTa MHCYJbTa B 9TUX rpynnax coctaBuia
6,4 n 11,8% cooTBeTCTBEHHO (abconoTHOEe
CHMXeHune pucka 5,4%; p = 0,0001); yactoTta
NleTanbHOro UM MHBANUON3NPYIOLLLETrO MHCYSb-
Ta - 3,51 6,1% (abCoNoTHOE CHUXEHUE pUCKa
2,6%; p = 0,004); netanbHOro WHCynbTa —
2,1 n 4,2% (abconoTHOEe CHUXeHue pucka
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2,1%; p = 0,006). Puck passutma Hebnaronpwu-
STHbIX NepnonepaLNOHHbIX COObITUIN N NHCYIb-
Ta 4yepes 5 net coctaesun 6,9 n 10,9%, cnycta
10 net — 13,4 n 17,9% cooTBeTCTBEHHO (38).
MenonkamMmeHTO3Hasa Tepanums B 06enx nccneny-
eMbIX rpynnax OOCTOBEPHO He oTauyanachb
(bonblwas 4acTb MaUMEHTOB MoJlyyana aHTu-
TPOMOOTMYECKYIO U aHTUIMMNEPTEH3NBHYIO Te-
panuio).

B 6onblinHCTBE UccnegoBaHuin K83 npo-
OEMOHCTpMpoBana MnpenMyLlLecTBo nepeg
KOHCEpBATUBHOW Tepanuen He3aBucuMMO OT
TOro, NPUHUMaNN UIN HET NAUVEHTbI MeaunKa-
MeHTbI. B HEKOTOPbIX MCCNenoBaHNAX NPENMY-
wecTBo KO3 6b1n0 6onee 04eBMOHO Y NaUVEH-
TOB MYXCKOrO rona, ogHako A0/ NauueHToB
>KEHCKOro nona, BKJIIOYEHHbIX B 3TWU UCCNeno-
BaHMA, Obla HeBennka, NodToOMy TPYAOHO Ae-
natb MO 3TOMYy BOMPOCY Kakume-nnbo aaneko
naywime BbIBOAbI.

Mcxoga wn3 peldynbratoB uUccenoBaHus
ACST-1 MOXHO caenaTtb BbIBOA O TOM, 4TO KO3
adpPekTnBHA Yy aCMMMTOMHbIX NALMEHTOB C CYy-
XeHusammn >60%, NPenMyLLLECTBEHHO Y MY>XUMH
B Bo3pacTte oT 40 go 75 neT, npu ycrnoBumn, 4To
NPOAOOIKNTENIbHOCTb XU3HWN Y HUX MPEBbILLIAET
5 net, a onepaumoHHasa netTanbHOCTb HE MPEBbI-
waeTt 3% (38, 39). OgHako cneoyeT OTMETUTD,
4yTO abcosntoTHOE NpenmyLecTBo KO3 B cHMXe-
HUWN pUCKa MHCYNbTa Yy AaHHOM KaTeropumn 60s1b-
HbIX HE npocnexmBaeTca (1-2% B roa), K TOMy
Xe nccrnenoBaHme NPoOBOANIOCH A0 LUMPOKOro
BHEAPEHUS B KIIMHNYECKYIO NPaKTUKY CTATUHOB.
Taknm 06pa3om, MOXHO CYMTaTb, YTO A0 HACTO-
auiero BpemMeHn npeummyulectso K93 nepep
KOHCEepBaTUBHbLIM JIEYHEHVNEM B AAHHON rpynne
NnauneHToOB He OoKa3aHo U TpebyeT OOMNOAHU-
TeNbHbIX UCCeq0BaHNNA.

KapoTtugHoe cteHTUpOBaHue

AHann3 gaHHbIX 8 PErMcTPoB C BKIIOYEHVEM
B 06Len cnoxHoctn 6onee 20 000 naumeHTOB
BbICOKOIO XMPYPrnyeckoro pucka, 60NbLUNH-
CTBO W3 KOTOPbIX ObIIN ACUMNTOMHbBIMU,
NMPOAEMOHCTPUPOBAN NpuemnemMble nokasa-
Tenn neTasbHOCTU M 4YaCTOTbl MHCYNbLTA, YTO
no3BonsieT pekomMeHgoBaTb BbinosiHeHne KC
[axe y naumeHTOB BbICOKOIO XMPYPrn4yeckoro
pucka (40).

CpaBHUTEeNbHbI aHaNu3

pesynstatoB K93 n KC

B nccneposaHuax SAPPHIRE, CREST, ACT-1
npoeoamnock cpaBHeHue KO3 n KC. B nccne-
[0BaHNS OblfiM BKJIIOYEHbI KaK CUMMTOMHbIE,

Tak M acUMNTOMHbIe nauueHTbl (13, 14, 19,
41, 42). OkoHYaTenbHble pe3yfbTaTbl OBYX
KPYMHbIX pPaHOOMW3NPOBAHHLIX UCCcneaoBa-
HUuM CREST m ACT-1 Obinn ony6amKoBaHbI
B2016 .

B nccneposanun ACT-1 Obinn paHaoMM3n-
poBaHbl 1453 nauyieHTa B Bo3pacTe Ao 79 ner,
KOTOpble MMenu 6ecCUMNTOMHbIE, reMoaMHa-
MUYECKN 3HAYNMbIE CTEHO3bl COHHbIX apTEPUA.
B pesynbrate paHooMusauum nauyieHTam Bbl-
nonHanocb nmbo KC, nnbo K33. MauueHThbl
Habnoganmcb B TeyeHne 5 net. NepBuYHbIMYK
KOHEYHbIMM TOo4YKamMu OblNM CMEepPTb, WUHCYNbT
mnn MM B TeuyeHme nepsbix 30 oHelr nocne
BMeLLATEeNbCTBA WAW UNcuUnaTepanbHbli UH-
CynbT B TedeHue roga. CpaBHUTENbHbIN aHaNn3
rpynn ¢ KC n K83 nokasan oTCyTCTBME AOCTO-
BEPHOI pa3HMLLbI N0 NEPBUYHON KOHEYHOW TOY-
ke B 06eunx rpynnax. CymmapHble nokasartenu
JIeTanbHOCTU M 4acTOTbl MHCY/bTA MO3ra B Te-
yeHue nepBbix 30 AgHen ObIM COMNOCTABUMBbI
B 06eunx rpynna (2,9% B rpynne CTeHTUPOBaHNS
n 1,9% nocne K33). 3a 5-neTHuin cpok Habnto-
OEHNI OTCYTCTBME MncunaTepasnbHOro MHCYsb-
Ta nocne CTeHTnpoBaHus Obio y 97,8% 605b-
HbiX, a nocne K983 - 97,3% (p = 0,51), obLian
BbKMBAEMOCTb cocTtaBmna 87,1 n 89,4% coot-
BeTCTBEHHO (p = 0,21). UTak, nccnenosaHue
ACT-1 noka3ano OTCYyTCTBME CTATUCTUYECKU
[OCTOBEPHOW pa3HuLbl MO Pe3ysibTaTOM CTEH-
TUpoBaHus U KO3 y acMMMNTOMHbIX OO0JbHbIX
6e3 BbICOKOIro XMpPYyprm4yeckoro prucka ¢ Bblpa-
>XEHHbIM CTEHO30M COHHbIX apTepuin (41).

BTopbiM KpynMHbIM PaHAOMU3UPOBAHHbLIM
nccnegoBaHMeEM, B KOTOPOM Obiv npoaHanu-
3upoBaHbl 10-neTHMe pe3ynbTaTbl CTEHTUMPO-
BaHUa 1 K93 y 2502 acMMNTOMHbIX OOJIbHbIX,
aBnseTca mccneposaHne CREST (42). Mep-
BUYHbIMM KOHEYHbIMU TOYKaMU UCCleaoBaHUS
Oblnn: mHeyneT, UM unn cmepTb Henocpea-
CTBEHHO rMocie npouenypbl MnmM mncunate-
panbHbIMVHCYNLTBTEeYeHUe 4 neT. JoCToBEPHON
pasHuubl MO MNEPBUYHBIM KOHEYHbIM TO4YKam
Mexay rpynnoit KC n KSA nony4yeHo He 6b110 —
7,2% npotuB 6,8% COOTBETCTBEHHO. Pe3ynb-
TaTtbl KC OblAn HE3HAUMTENBHO Nyydule y naum-
eHToB Mosioxxe 70 neT, Torga kak y O0sbHbIX
ctapwe 70 net He3Ha4YuTeNIbHO Ny4dwe Oblan
peaynbtatbl nocne KA. Yactota IM B rpyn-
nax KC n K9A coctasuna 1,1% npotus 2,3%
COOTBETCTBEHHO. Tak Xe Kak U B Uccnenosa-
HUK ACT-1, B uccnemosaHum CREST He 6bisio
MoJly4eHO JOCTOBEPHOW pasHuLbl MO BaXHbIM
KTMHUYECKUM rokasaTensiM Yy aCMMIMTOMHbIX
60nbHbIX B rpynne cteHTupoBaHus n K93.

CpaBHMTeﬂbelVI aHasna pes3ybTaTtoB KapoTUaAHOM 3HAAPTEPIKTOMUN N KaPOTUAHOIMO
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3aknoyeHne

PeBackynsapusauus 6acceiiHa COHHbIX ap-
Tepuii ¢ Lenblo NpenynpexaeHns uepebdpasb-
HbIX MLIEMUYECKMX OCJIOXXHEHU ABNSETCS Ha
CerogHsaAWHUM OeHb BbICOKOI(PPEKTUBHbBIM
METOO0M JIEHEHUS NALMEHTOB C aTEPOCKIIEPO-
TUYECKMM MOPaXeHNEM 3KCTPaKpaHUanbHbIX
OTAENIOB COHHbIX apTepuin. OgHako BblOMpas
MeXay MegmKameHTO3HOW Teparnven n UHBa-
3MBHbIM BMeELLATENIbCTBOM, HEOOXOOMMO TLUA-
TeNbHO OTOMpPAaTb NAUNEHTOB, OCOBEHHO B OT-
CcyTCTBME CUMMNTOMOB (43).

Pesynbtatbl paHOOMM3NPOBAHHbLIX UCCHe-
LOOBaHUM CBUOETENbCTBYIOT O COMOCTaBUMbIX
pesynbratax K93 n KC y cMMNTOMHbIX NauneH-
TOB (44). B TO Xe BpeMsa arpecCrBHbIA NOAX0A,
K peBackynsipu3aumm COHHbIX apTepPUIN HE NPO-
OEeMOHCTPUPOBan $BHbIX MNPEMMYLLECTB MO
CpaBHEHUIO C COBPEMEHHOIN KOHCepBaTUBHOW
TepanuenyacumMnToOMHbIX NaUMEHTOB. HacToTa
VMHCY/bTa y aCUMMATOMHbIX NALMNEHTOB MPU KOH-
CcepBaTUBHOM MEAWKAMEHTO3HOM JieYEHUU
3HAYUTESNIbHO CHN3WIACh B TEYEHME NOCEAHNX
20 neT (45) 1 Ha CeroaHsLWHNIA AeHb He NPEBbI-
waeT 1% exeroaHo (31, 46), 4To cONOCTAaBMMO
c pesynstatamn K33 n KC B nccnegoBaHusax
CREST n ACT-1. Inga peweHunsa Bonpoca o Tak-
TUKE NeYeHns y Takmx nauyeHToB Heob6XxXoanmo
TWATENbHOE KIIMHUKO-UHCTPYMEHTaIbHOE 1 Nna-
6opaTopHoe uccnegoBaHme, B TOM YMcie 1 ans
onpeneneHns kak HecTabuibHOCTU ONALWKM
(47), Tak 1 NPOYMX MOKaA3aHMNIN K PEBACKYNSIPU-
3auum COHHbIX apTepuii (31, 48). BONbLIMHCTBO
KJIMHULMCTOB CKJIOHSOTCS K TOMY MHEHUIO, YTO
BMELLATENLCTBA CNenyeT BbIMOSHATbL MLb
B UEHTpax Cc OofnbwMM 0O0bEeMOM BMella-
TENLCTB, NPM y4aCTMK OMNbITHbIX CNELVaNNCTOB
(41, 42). Mo paHHBIM NOCNEAHVX PAHAOMMUINPO-
BaHHbIX uccnepoaHun KC n K93 oanHakoBo
adpdeKkTUBHbI 1 6e30nacHbl A1 aCUMMTOMHbIX
nauueHToB Kak B Gnuxarwem, Tak U B oTaa-
JIEHHOM MOC/IE0NEPALMOHHOM MEPUOLE.

Cnepyet ocobo OTMETUTb, 4TO 0ba 3Tux
BMeELLATENbCTBA MMEIOT CBOU KaK MNOSIOXNTENb-
Hble, TaKk N HEraTUBHbIE CTOPOHbLI. Tak, Hanpu-
Mep, KB3 conpoBoXaaeTcst MOBbILLUEHHbLIM pPU-
ckom MM, B TO Bpems kak KC conpsikeHo ¢ no-
BbILLEHHBIM PUCKOM MasblX MHCYJ/IbTOB MO3ra
B nepuonepaumoHHoM nepuoae. BbinonHeHne
KopoHaporpadumn 1 Nnpu HeobXoaANMOCTU KOPO-
HaApPHOro CTEHTUPOBAHUSA Nepemn BbiMOJIHEHNEM
BMeLLaTeNbCTB HA COHHbIX apTEPUSIX onpaBaaH-
HO 11 NO3BONSIET CHN3UTb PUCK Pa3BUTUS NEPUO-
nepaumoHHOro MHpapkTa, ocobeHHO npu Bbl-
nonHeHmn K33 (49). LLnpokoe npuMeHeHune

YCTPOWCTB 3aLUuUThl OT 3MOOANM NPUBESIO K CHU-
>XXEHUIO HaCTOThbl HEONAroNpPUATHbLIX Nepuonepa-
LLMOHHbIX COBbITUI Npu BbiNoiHeHun KC.

OnHako 60MbLUIMHCTBO 3TUX UCCNEO0BaHUMN
He NLWEHbl HeOO0CTaTKOB: HEKOTOpbIE MUcchne-
0OBaHUA ObIIN CIULLKOM PacCTsHYTbl BO Bpe-
MeHW, He BO BCEX UCCcrenoBaHuax Obina cTaH-
napTtnu3oBaHa MegukaMeHTo3Has Tepanusd, He
y BCcex 60sIbHbIX MCNO/Ib30BaNINCL YCTPOWCTBA
Ong 3awuTtbl oT ambonuun, B rpynny KC Bktova-
NCb NauUMEeHTbl MNocNe paHee BbINOJIHEHHON
K33. Takxe B nopaBnsioliemM OONbLUMHCTBE
UCccnegoBaHUIN He OLLEHMBaANMUCh YiydlleHue
KOrHUTMBHOro cTatyca naumeHtoB (50-52)
M YacToTa TakKUX OCJIOXKHEHUM, Kak amMmbonus
aptepumn cetyatku (53).

C ydyeTOM BCex 0OCTOATENbCTB MOXHO [0-
MyCTUTb, YTO MOJTYYEHHbIE HA OCHOBAHMK Nepe-
YMCJIEHHbIX UCCNeaoBaHU OencTByOWME pe-
KOMEHAALWN 1N COrNacuTeNbHbIE AOKYMEHTbI Ha
CEeroAHsAWHNA OeHb TepalT CBO aKkTyalb-
HOCTb U TpPebyloT OOHOBNEHMNS N NEPEOCMbIC-
neHusa (54). MNpoeeneHne HOBLIX UccnegoBa-
HUIM C yNy4YLWEHHbIM OM3aiHOM NO3BOJINT ONTU-
MU3NPOBaTh: NnokasaHusa kK npoueaypam K33
n KC; HenocpeaCTBEHHO TEXHUYECKY WUX
yacTb; Tepanuio B NocneonepaunoHHOM nepu-
one. K Hambonee nepcrnekTUBHbIM B JaHHOM
OTHOLUEHUN  WNCCNEeAOoBaHUAM  OTHOCHATCS
SPACE-2, CREST-2, ACST-2, koTopble no 3a-
BepLUEeHNIO, MOXET ObITb, BoNiee YeTKo OTBETAT
Ha OCTaBLUMECH A0 CEroOAHSILLIHEro AHSA BONPO-
cbl. B nccneposanne CREST-2 nnaHupyeTtcs
BKJIIOUMTb 2480 NauyeHTOB 1 3aBEPLUUTb ero B
2020 r.

TeM He MeHee No-NpexHeMy akTyaslbHbIMU
OCTaloTCA PEKOMEHAALMM MO BbIMOJIHEHUIO pe-
Backynsipusaumm B 6accerHe COHHbIX apTepuin
OMbITHBIMN CEPAEYHO-COCYANUCTbIMU XUPYP-
ramy v crneumanmcTtamMmm No PeHTreHaHO0Bac-
KYNAPHbIM ANAarHoCTUKE M NIe4eHuto (95).

B peaynbtate npoBeaeHHOro aHanmaa nute-
paTypbl MOXHO cOenaTb BbIBOAbI, YTO PELLEHNE
O BbIMOSIHEHUM TOFO WM MHOrO BMellaTeslb-
CTBa [OOJIKHO MNPUHUMATbCS KOHCUIIMYMOM
B COCTaBE CEPAEYHO-COCYAUCTOro Xmpypra,
cneuvanuctTa no PeHTreH3HA0BACKYNSPHbIM
MeToaamM AOMarHOCTUKU U NeHeHUsa U HeBpPOo-
nora. OHO OO0/MKHO ObITb OCHOBAHO Ha aHaTo-
MUYECKNX OCOBEHHOCTAX MOpaxXeHus, Taxe-
CTW COMYTCTBYIOLWEN NaTONOrMmM, COCTOSIHUN
OPpYyrnx apTepuanbHblXx 6GaccenHoB, CTEreHu
pucka BbIMOJIHEHUS TOr0 WUAN MHOrO BMeLla-
TenbcTBa. BaxHoe 3HayeHne npu pelueHnm
BOMpOCa MMEEeT OLEHKa HEBPOJSIOrM4eckoro
cTaTyca.
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Ischemic stroke remains a socially signifi-
cant disease being the first common cause of
long-term disability and the third common
cause of mortality in adults. The mortality rate
related to ischemic stroke ranges from 10%
to 30%. Patients who survived a stroke re-
main at a high risk of repeated adverse neu-
rological and cardiovascular ischemic events
for a long time (1).

In Russia, approximately 400,000 new
cerebrovascular accidents are annually ob-
served and ischemic stroke accounts for 80%
(2). In 2014, in the Russian Federation, isch-
emic stroke was diagnosed in 262,178 patients
which accounted for 220.7 cases per 100,000
of adult population (3).

The main cause of ischemic stroke in pa-
tients aged from 45 to 70 y.o. is atherosclerosis
of the major vessels supplying the brain, pri-
marily, of the internal carotid arteries (ICAs) (1).
Patients with a history of at least one transient
ischemic attack (TIA) and/or stroke over the
past 6 months are considered to be sympto-
matic if they have carotid stenosis, and if no
stenosis is detected they are considered
asymptomatic ones (4, 5).

Interventions in symptomatic
patients with extracranial
carotid artery atherosclerosis

Carotid endarterectomy

The first carotid endarterectomy (CEA) for
carotid stenosis was performed by M. De Bakey
in 1953; however, it took almost 50 years to
prove its efficacy and clinical benefit in preven-
tion of ischemic stroke. In 1991, the results
from two large randomized comparative trials
evaluating conservative (medical) and surgical
treatment of symptomatic patients with carotid

Risk factors related to carotid endarterectomy

stenoses (>70%) were published. The North
American trial NASCET revealed that after con-
servative treatment ischemic cerebrovascular
accident develops in 26% of patients within 2
years while after carotid endarterectomy the
stroke develops in only 7% of patients (4). The
results of European study ECST were similar
and confirmed the superiority of surgical treat-
ment in this population (5). The investigators
have also examined the risk factors related to
CEA. They are presented in Table .

In several studies the authors noted that sur-
gical intervention (CEA) should be performed
as soon as possible after the onset of first
symptoms. It is necessary to prevent recurrent
ischemic attacks (6-8). Thus, the risk of recur-
rentipsilateral (unilateral) stroke or retinal artery
occlusion was evaluated in a prospective multi-
center registry involving 607 symptomatic pa-
tients with carotid stenoses >50-99%. On Day
1, Day 3, at Week 2, and by Day 90, the inci-
dence constituted 2.7%, 5.3%, 11.5%, and
18.8%, respectively. The patient’'s age was an
independent risk factor for the symptoms re-
currence, i.e. the older patient has higher risk
of complications (9).

The pooled analysis of several large ran-
domized trials on carotid endarterectomy re-
vealed that optimally chosen approach for this
procedure (i.e., degree of carotid stenosis)
plays an important role for effective carotid
endarterectomy. The surgery should be per-
formed only if carotid artery stenosis becomes
hemodynamically significant. Thus, for exam-
ple, CEA in patients with carotid artery stenosis
less than 30% provides no significant clinical
improvement, but also has worse results as
compared to medical therapy according to the
5-year follow-up (n = 1746, absolute risk re-
duction = 2.2%, p = 0.05). In patients with

Clinical high risk parameters

Anatomical high risk factors

Age over 75 years old

Heart failure, FC Ill/IV (NYHA)

Unstable angina

Coronary heart disease with hemodynamically signifi-
cant stenoses in 2 coronary vessels

Recent myocardial infarction (<30 days)

Upcoming open-heart surgery (<30 days)

LV ejection fraction <30%

Severe lung disorders (COPD)

Acute renal failure

Surgically inaccessible lesions

Localization of carotid artery stenosis:
at the level of the second cervical vertebra (C2)
and above below the clavicle

Adhesions of the neck in patients after radiotherapy
for malignancy

Impossibility of a head lag

Occluded contralateral carotid artery

Epiglottis palsy

Tracheotomy

Previous ipsilateral carotid endarterectomy or neck surgery

CpaBHMTeﬂbelVI aHasna pes3ybTaTtoB KapoTUaAHOM 3HAAPTEPIKTOMUN N KaPOTUAHOIMO
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50-69% stenoses there were no significant dif-
ferences between these groups (n = 1549,
absolute risk reduction = 4.6%, p=0.06). CEA
demonstrated high clinical efficacy in patients
with stenoses more than 70% (n = 1095, abso-
lute risk reduction = 16.0%, p = 0.001). The
surgery has demonstrated no superiority over
medical therapy in patients with completely
occluded carotid arteries (10).

Carotid stenting

Development of endovascular surgery con-
tributed to the first attempts of transluminal bal-
loon angioplasty of carotid arteries; however,
this intervention was not widely used and was
not recognized as effective due to potential risk
of arterial embolism in the brain and as a result,
development of stroke and other complica-
tions. However, when in 1989 K. Mathias per-
formed the first stenting based on the coronary
stenting technique, the number of endovascu-
lar carotid interventions began to increase con-
sistently (11). During the first stages, carotid
stenting was primarily used as an alternative
option to CEA in patients at high surgical risk,
but when such studies as CAVATAS (12),
SAPPHIRE (13, 14), ARCHER (15), SPACE (16),
etc. were conducted and embolic protection
devices were introduced into clinical practice,
it became clear that the immediate results of
carotid stenting were non-inferior and some-
times superior over endarterectomy.

Comparative analysis of carotid

endarterectomy and carotid stenting

To date, there are six pivotal large random-
ized comparative trials (>300 patients) evaluat-
ing CEA and carotid stenting. The CAVATAS
(12), EVA-3S (17), ICSS (18), and SPACE (16)
studies involved only “symptomatic” patients.
SAPPHIRE (13, 14) and CREST (19) studies in-
cluded both “symptomatic” and “asymptomat-
ic” patients at high and moderate surgical risk,
respectively.

CAVATAS trial included 504 “symptomatic”
patients. The study compared the treatment
results obtained from two patient arms: after
surgical treatment and after endovascular treat-
ment. This study was conducted prior to the
times when embolic protection devices were
introduced into the clinical practice, and the
majority of patients underwent balloon angio-
plasty only. There were no statistically signifi-
cant differences in the incidence of composite
endpoint (death and/or stroke) between two
study arms (9.9% and 10%, respectively) within

the first 30 days of the follow-up (12). Although
the restenosis rate in the endovascular arm was
high, the incidence of ipsilateral stroke was fur-
ther comparable between the arms (within
8-year follow-up) (20).

The randomized study SPACE involved 1200
“symptomatic” patients with carotid stenoses
(21). The use of embolic protection devices was
not obligatory and was based on endovascular
surgeon's opinion. As a result, these devices
were used only in 27% of cases. The study was
terminated prematurely due to low enrolment
rate and inadequate funding. The primary end-
point was a lethal outcome or ipsilateral stroke
within the first 30 days after the intervention.
The arms did not differ significantly in the inci-
dence of the abovementioned complications for
two years. However, considering that the study
was not completed, the authors made only an
assumption that the results of CEA and carotid
stenting may be comparable. However, as the
arms with enrolled patients were not adequately
representative, the conclusions were formulated
as follows: the long-term results of CEA and ca-
rotid stenting were not comparable. The results
were insignificant (p = 0.62) (22, 23).

The randomized trial EVA-3S included 527
symptomatic patients with carotid stenosis
>60%. The primary endpoint was stroke or le-
thal outcome within the first 30 days after the
intervention. Thirty French sites took part in this
study. However, in 2006 the study was discon-
tinued due to a high risk of stroke or death
within 30 days in patients after CS (9.6%), while
the incidence of these complications after CEA
constituted 3.9% (24). The long-term incidence
of composite endpoint in both arms was com-
parable, however, after 7-year follow-up (on
average) the CEA results were still superior due
to the high incidence of adverse events in the
CS arm (25, 26).

The randomized trial ICSS included 1710
symptomatic patients. Embolic protection
devices from brain embolism were used in 72%
of cases during the carotid stenting procedure.
The primary endpoint was fatal or disabling
stroke within the first 3 years after the interven-
tion. The incidence of the composite endpoint
(stroke, death, and perioperative Ml) within the
first 120 days after the intervention demon-
strated a superiority of CEA (8.5% - CS; 5.2% —
CEA; RR 1.69%; 95% CI 1.16-2.45; p = 0.004)
(18). However, during the 4.2-year follow-up
the results in both arms were comparable and
no statistically significant difference was ob-
served (27).
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The rate of stroke and myocardial infarction at various time periods in CREST anf SAPPHIRE trials

The randomized trial SAPPHIRE involved
both symptomatic and asymptomatic patients
at high surgical risk (13). All endovascular inter-
ventions were performed using identical stents
and embolic protection devices. The primary
composite endpoint was death, stroke, and
acute myocardial infarction within the first
30 days after the intervention. Such parameters
as death or ipsilateral stroke were analyzed in
the mid- or long-term periods (up to 1 year).
Among 334 patients, the abovementioned
complications were observed in 12.2% in the
carotid stenting arm and in 20.1% in the CEA
arm (p = 0.053). The difference between arms
was caused by higher incidence of MI in the
carotid stenting arm (2.4% — CS; 6.1% — CEA;
p = 0.10). Injured cranial nerves were observed
in 5.3% of cases in the CEA arm, while none of
such complications was detected in the stent-
ing arm. The investigators did not detect sig-
nificant differences in both major (1.3% - CS;
3.3% — CEA; 95% CI — 7.0-3.4; p = 0.45) and
minor (6.1% — CS; 3.0% — CEA; 95% Cl - 1.1-
7.1; p = 0.26) complications between the study
arms in the long-term period (up to 3 years)
(14) (Figure).

The largest multicentre randomized study
CREST included 2,502 patients. Such compli-
cations as stroke, myocardial infarction or
death were evaluated within the first 4 years
after the intervention. The study had strict se-
lection criteria for the patients to be random-
ized. Therefore, the study design was changed
and decision was made to include asymptom-
atic patients as well (19). The incidence of the
abovementioned complications in the stenting
arm and endarterectomy arm constituted 7.2%
and 6.8%, respectively (HR 1.11; 95% CI 0.81-

1.51; p = 0.51). The incidence of perioperative
events (death, stroke, MI) in CS and CEA arms
did not significantly differ and constituted 5.2%
and 4.5%, respectively (p = 0,38). The signifi-
cantly higher incidence of perioperative stroke
(HR 1.79; 95% CI 1.14-2.82; p = 0.01) and
significantly lower incidence of Ml (1.1% - CS,
2.3% — CEA; 95% C1 0.26-0.94; p = 0.03) were
observed in the CS arm as compared to the
CEA arm. The incidence of perioperative major
strokes was low and comparable between two
arms (0.9% - CS; 0.6% — CEA; p=0.52). Cranial
nerve palsy was observed in 0.3% and 4.7%
of cases in the CS arm and CEA arm, respec-
tively (HR 0.07; 95% CI1 0.02-0.18; p = 0.0001).
The long-term incidence of ipsilateral stroke
was comparable (HR 0.94; 95% CI 0.50-1.76;
p = 0.85). The long-term results obtained dur-
ing more than 10-year follow-up and published
in 2016 demonstrated no differences between
the CEA and CS when analysing symptomatic
and asymptomatic patients (28) (Figure). The
comparable results were also demonstrated
in a number of recently published studies (29).

Interventions in asymptomatic
patients with extracranial
carotid artery atherosclerosis

Improved brain perfusion after carotid stent-
ing is observed in all asymptomatic patients
with stenosis of more than 70% (according to
MRI) (30). However, in accordance with the
recent data, optimal medical therapy alone is
enough in approximately 90% of the patients
(31). Revascularization in these patients is only
recommended in cases where the expected risk
of stroke overweighs the risk related to interven-
tion itself. The indication for revascularization in
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this population is diagnosed microembolism
(according to transcranial Doppler US data and
due to reduced cerebral reserve) (32, 33).
However, it should be remembered that re-
gardless of whether the patients undergoca-
rotid intervention or not, they need optimal
medical therapy. Especially, it concerns the
patients who had a history of TIA but no isch-
emic events developed in the territory supplied
by the affected carotid artery, and, accordingly,
they are considered to be asymptomatic (34).
The necessity and duration of dual antiplatelet
therapy (DAT) in CEA and CS are not clearly
determined. A detailed analysis of the long-
term results obtained from the multicenter ran-
domized study ACST-2, which is not yet com-
pleted, will allow us to evaluate the advisability
and necessity of DAT in asymptomatic patients
(35). ACST-2 is an international, randomized,
multicenter study which would include 3600
asymptomatic patients with CS and CEA. The
study is expected to be completed in 2019.

Carotid endarterectomy

There are several randomized trials compar-
ing CEA and medical treatment in asymptom-
atic patients (36-39). According to ACAS data,
the risk of ipsilateral stroke within 30 months
after the intervention in patients with stenosis of
more than 60% constituted 5.1% in the CEA +
medical therapy arm and 11% in the group
of conservative medical therapy (36). Totally,
3,120 asymptomatic patients were included in
randomized study ACST-1 and then assigned
into two arms: CEA + medical treatment or con-
servative medical therapy (37). The study dem-
onstrated that in these arms the incidence
of stroke constituted 6.4% and 11.8%, respec-
tively (absolute risk reduction of 5.4%;
p =0.0001) within 5 years; the incidence of fatal
or disabling stroke was 3.5% and 6.1%, respec-
tively (absolute risk reduction = 2.6%;
p = 0.004); and the incidence of fatal stroke
was 2.1% and 4.2% (absolute risk reduction =
2.1%; p = 0.006). The risk of adverse peri-
operative events and stroke in 5 years was
6.9% and 10.9%, respectively. In 10 years
it constituted 13.4% and 17.9% respectively
(38). In both study arms medical therapy was
similar (the majority of patients received anti-
thrombotic and antihypertensive agents).

In most studies, CEA demonstrated superi-
ority over conservative therapy regardless
of whether the patients received medications
or not. In some studies the superiority of CEA
was more evident in male patients; however,

the proportion of female patients included
in these studies was low; therefore, it is very
difficult to make any further conclusions on
this issue.

Based on ACST-1 study results, it can be
concluded that CEA is effective in asymptom-
atic patients with stenosis of more than 60%,
predominantly in men aged from 40 to 75 y.o.,
if their life expectancy exceeds 5 years and
procedural mortality rate does not exceed 3%
(38, 39). However, it should be noted that the
absolute advantage of CEA in reducing the
risk of stroke in these patients is not observed
(1-2% per year); moreover, the study was con-
ducted prior to wide implementation of statins
into the clinical practice. Therefore, in this
population the superiority of CEA over conser-
vative treatment is not proved to date and fur-
ther studies are required.

Carotid stenting

Analysis of data from eight registers totally
involving more than 20,000 patients at high sur-
gical risk, most of whom were asymptomatic,
demonstrated acceptable mortality rate and
the incidence of stroke which allows us to rec-
ommend the CS even in patients at high surgi-
cal risk (40).

Comparative analysis of carotid

endarterectomy and carotid stenting

The SAPPHIRE, CREST, and ACT-1 trials
compared CEA and CS. Both symptomatic and
asymptomatic patients were included in the tri-
als (13, 14, 19, 41, 42). The final results of two
large randomized trials CREST and ACT-1 were
published in 2016.

1453 patients aged up to 79 y.o. who had
asymptomatic, hemodynamically significant
carotid stenoses were randomized in ACT-1
trial. The patients were randomized for either
carotid stenting or carotid endarterectomy. The
patients were followed up for 5 years. The pri-
mary endpoints included death, stroke or myo-
cardial infarction within the first 30 days after
the intervention or ipsilateral stroke within one
year. The comparative analysis revealed no sig-
nificant difference in the primary endpoint be-
tween CS and CEA arms. The cumulative mor-
tality rate and the incidence of stroke were
comparable in both arms (2.9% in the stenting
arm and 1.9% in the CEA arm). During the
5-year follow-up, the proportions of ipsilateral
stroke-free patients after the stenting and CEA
constituted 97.8% and 97.3%, respectively
(p = 0.51); the overall survival rate was 87.1%
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and 89.4%, respectively (p = 0.21). Thus, ACT-
1 trial demonstrated no statistically significant
difference between stenting and CEA in as-
ymptomatic patients without high surgical risk
with severe carotid stenoses (41).

CREST was the second largest randomized
study analyzing 10-year results of stenting and
CEA in 2,502 asymptomatic patients (42). The
primary endpoints were as follows: stroke,
myocardial infarction or death developed im-
mediately after the procedure or ipsilateral
stroke within 4 years. There was no significant
difference in primary endpoints between CS
and CEA arms (7.2% versus 6.8%, respecti-
vely). The CS outcomes were insignificantly
better in patients younger than 70 y.o., whereas
CEA outcomes were insignificantly better in pa-
tients older than 70 y.o. The incidence of myo-
cardial infarction in CS and CEA arms was 1.1%
and 2.3%, respectively. Similarly to ACT-1 trial,
CREST study demonstrated no significant diffe-
rences in primary clinical parameters between
stenting arm and CEA arm in asymptomatic
patients.

Conclusion

To date, carotid revascularization for pre-
vention of cerebral ischemic complications is a
highly-effective method for the management of
patients with atherosclerotic lesions of extra-
cranial carotid arteries. However, the choice
between pharmacological therapy and invasive
intervention should be based on a meticulous
selection of patients, especially in the absence
of symptoms (43).

The results of randomized trials demonstrate
the comparable results of CEA and CS in symp-
tomatic patients (44). At the same time, ag-
gressive approach to carotid revascularization
did not show clear benefits as compared to
modern conservative therapy in asymptomatic
patients. The incidence of stroke in asymptom-
atic patients treated conservatively has de-
creased significantly over the last 20 years (45)
and to date does not exceed 1% per year (31,
46) which is consistent with CEA and CS results
from CREST and ACT1 trials. In order to select
treatment strategy in these patients, thorough
clinical, instrumental and laboratory examina-
tion is required both to determine plaque insta-
bility (47) and other indications for carotid re-
vascularization (31, 48). The majority of clini-
cians suppose that interventions should be
performed only at large sites where great num-
ber of interventions is performed by experi-
enced professionals (41, 42). The recent ran-

domized trials demonstrated that CS and CEA
are equally effective and safe in asymptomatic
patients in both immediate and long-term post-
operative period.

It should be especially noted that these in-
terventions have both advantages and disad-
vantages. For example, in the perioperative
period CEA is accompanied by increased risk of
MI, meanwhile, CS is related to increased risk
of minor strokes. Coronary angiography and, if
necessary, coronary stenting prior to carotid
intervention is justified and allows us to reduce
the risk of perioperative infarction, especially,
when CEA is performed (49). The widely used
embolic protection devices reduced incidence
of adverse perioperative events related to CS.

However, most of these studies have disad-
vantages: some studies were too extended
over time, standardized medical therapy was
not available in all studies, embolic protection
devices were not used in all patients, the pa-
tients who previously underwent CEA were in-
cluded in the CS arm. Moreover, the vast major-
ity of studies have not assessed the cognitive
improvement (50-52) and incidence of such
complications as retinal artery embolism (53).

Given the above circumstances, it can be as-
sumed that current guidelines and consensus
documents developed based on the results of
these studies become irrelevant and should
be updated and revised (54). New studies with
updated design will allow us to optimize indica-
tions for CEA and CS procedures; directly tech-
nical issues; postoperative therapy. The most
promising trials in this aspect are SPACE-2,
CREST-2, ACST-2. After completion, these tri-
als may give more clear answers to the ques-
tions unresolved to date. It is planned to enrol
2,480 patients in the CREST-2 trial and to com-
plete it by 2020.

Nevertheless, the recommendations for ca-
rotid revascularization performed by experi-
enced cardiovascular surgeons and specialists
in endovascular diagnostics and treatment re-
main topical (55).

As a result of conducted literature analysis,
it can be concluded that the decision on a spe-
cific intervention should be made by a council
consisting of cardiovascular surgeon, specialist
in endovascular diagnostics and treatment,
and neurologist. It should be based on ana-
tomical characteristics of the lesion, severity of
co-morbidities, status of other arterial territo-
ries, and risk of any specific intervention. The
assessment of neurological status is also im-
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