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Llenb: n3yyeHne HEMOCPEACTBEHHbIX U OTAANEHHbIX Pe3y/IbTaTOB KAPOTUAHOMO CTEHTUPOBAHMA U KAPOTUAHOMN SHAAPTEPIKTOMUM Y BOMBHBIX C BbICO-
KUM XMPYPrUYeCcKUM PUCKOM.

Martepuan n metopbl: 06cn1ea0B8aHO 84 60NbHBIX C COHETAHHBIMU NOPAKEHUAMMU KapPOTUAHbIX BUPYPKALMIA U KOPOHAPHBIX apTepuii. MyXunH 6bino
55 (65,6%), weHwmH — 29 (34,4%) B Bo3pacTe 42-84 roga (meanaHa — 64 roga). PasnnuHblie conyTcTBylowme 3a6oaeBaHna 6biin BbifBAEHbI Y 52
(61,9%) 6onbHbIX. MauneHTbl 6blAM pas3geneHbl Ha ABe rpynnbl: NepeHEcLume KapoTUAHYIO aHTMONAACTUKY co cTeHTMpoBaHuem (KAC) (35) v kapoTtua-
Hyl0 aHAapTepakTomuio (KIAI) (49). Cpoku HabaoaeHUsa nocne onepaumm: paHHuii — 2o 30 AHei, OTAaNEHHbIN — 40 8 neT. bbina npoBeAeHa CPaBHU-
Te/IbHasn OLEHKa NepuornepaLMoHHbIX OCNOKHEHWIE U OTAaNEHHbIX pe3ynbTaTo nocne KAC n K3AJ.

Pe3ynbratbl: B 06enx rpynnax 6bi1u BbisABAEHbI LepebpoBacKkyaspHble paKTopbl pUCKa Pa3BUTUA NMEPUONEPALMOHHbIX OCIOKHEHWUI: NEPEHECEHHDIN
MHCY/IBT, OKKNIO3UA KOHTPAaTepasibHOW BHYTPEHHEH COHHOM apTepum, MHTPaKpaHUasbHble NOPaKeHs, a Takke aHoManun Bunausuesa kpyra. Jpy-
TMUMM PUCKaMU ABAANIUCH: NCUXOIMOLIMOHANbHBIW cTpecc (85%), pUCK NOBpeEXAEHUA HEPBOB, KpoBoTeueHue, cTeHokapaus I, IV dyHKLMOHanbHbIX
KknaccoB (53,5%). O6HapyKeHbl, XOTA U CTaTUCTUHECKM HE3HAUMMbIe, HO 3aMeTHbIE Pa3InyMA No NepronepaLyoHHbIM ocnoxkHeHnaM npu KAC n KSAD
(14,3% npotus 28,6% cooTBeTCTBEHHO, P>0,05). B 0TAaNEHHOM NEepUoLe CTaTUCTUHECKM 3HAUMMbIX Pa3nnumnii Mexay rpynnamu KAC n K9AD He oTme-
yeHo: 06Lwan BbIKKMBaEMOCTb (97,2% npotns 100% cootseTcTBEHHO, p>0,05), TPaH3UTOPHbIE UWeMUYeckue aTakm (2,8% npotus 4,1% coOTBETCTBEH-
Ho, p>0,05), pa3suTtue He daTanbHOro MHGapKTa Mnokapaa (11,4% npotms 12,2% cooTseTcTBEHHO, p>0,05), daTanbHoro nHdapkTa (2,8% npotme 0%
COOTBETCTBEHHO).

3aKnloueHue: aHann3 HenocpeacTBeHHbIX pesynsTaToB KAC n KA nokasan, XoTa M CTaTUCTUYECKM HE3HAUYMMble, HO 3aMeTHble NpenmyLLecTBa nep-
BOrO MeTOZ,a B OTHOLUEHUM CYMMApHOM YacTOTbl NepuonepaLMoHHbIX ocnokHeHnl (14,3% npotus 28,6%, p>0,05) y 601bHbIX U3 KAaTEropuK BbICOKOTO
XMPYPruyecKkoro pucka. 1o OCHOBHbIM KpUTEPUAM OTAANEHHbIX PE3YNbTaTOB 2 METOAMK CTAaTUCTUHECKM 3HAUMMOTO PACXOKAEHUA TaKKe He OTMEYEHO,
4TO NO3BO/IAET PACCMATPUBATL IHA0BACKYNAPHDIA METOA NEYEHNA B KAUECTBE a/IbTEPHATUBbI TPAAULMOHHOMY XMPYPruyeckomy.
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Objective: To study the immediate and long-term results of carotid artery stenting (CAS) and carotid endarterectomy (CEA) in patients with high
surgical risk.

Methods: 84 patients with combined lesions of carotid bifurcations and coronary arteries were examined. There were 55 men (65.6%), and 29 women
(34.4%) aged 42-84 years (median age 64 years). Various comorbidities were identified in 52 (61.9%) patients. Patients were divided into two groups:
those who underwent CAS (35) and CEA (49). The follow-up period after surgery was up to 30 days (early), and up to 8 years (long-term). A comparative
assessment of perioperative complications and long-term results after CAS and CEA were carried out.

Results: The identified cerebrovascular risk factors for the development of perioperative complications were identical in both groups: recent stroke,
occlusion of the contralateral internal carotid artery (ICA), intracranial lesions, and anomalies of the circle of Willis. Other risks included psycho-
emotional stress (85%), risk of nerve damage, bleeding, angina Ill, and IV functional classes (53.5%). Although not statistically significant, noticeable
differences were found in perioperative complications after CAS and CEA (14.3% vs. 28.6%, respectively, p>0.05). In the long term, there were no
statistically significant differences between the CAS and CEA groups in terms of overall survival (97.2% versus 100%, respectively, p>0.05), transient
ischemic attacks (2.8% versus 4.1%, respectively, p>0.05), development of non-fatal myocardial infarction (MI) (11.4% versus 12.2%, respectively,
p>0.05), fatal M1 (2.8% versus 0%, respectively).
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Conclusion: Analysis of the immediate results of CAS and CEA showed, although statistically insignificant, noticeable advantages of the first method in
the overall frequency of perioperative complications (14.3% vs. 28.6%, p>0.05) in patients from the category of high surgical risk. According to the main
criteria of long-term results of the two methods, there was also no statistically significant difference, which allowed us to consider the endovascular
method of treatment as an alternative to the traditional surgical technique.
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BBEAEHMUE

Ha cerogHsWHN AeHb NOKasaTesiM CMePTHOCTU HaceneHus
oT uepebpoBackynapHbIx 3abonesaHuii B Poccuiickoin ®egepavum
ABNAOTCA OGHMMM U3 CaMblX BbICOKMX B MUPE U HE MMELOT TeHAEH-
LMK K CHUMKEHMI0. B Poccuun exkerogHo otTmeyatotcs 6onee 450 Thicay
C/ly4aeB MHCYNbTA C BbICOKMMM NOKa3aTeNAMU UHBAAUAMN3ALMUN Ha-
ceneHunn, U3 Kotoporo 20% ABAAIOTCA MLA TPYAOCNOCOBHOrO BO3-
pacTa. B aKoHOMMYECKM pa3BUTLIX CTPAHAX CMEPTHOCTb B pe3yibTaTe
HapyLleHWs MO3roBoro KposoobpalueHusa coctasnset 10-12%, npu
3TOM 75-80% M3 HUX NPUXOAUTCA HA MWemMn4eckuii u 20-25% — Ha re-
MOPPAru4yeckmin MHcynbTobl [1]. MPUUYMHON Pa3BUTUA ULWIEMMYECKOTO
WHCYNbTa ABAAETCA NOMHAA 3aKynopKa cocyAa, MUTAOLLEro TOT UK
MHOM Y4acTOK roIOBHOTO MO3ra, NPW 3TOM YacToTa OKK/IO3UW BHY-
TpeHHel coHHol apTepuun (BCA) coctasnset 45% oT obliero uncna
WNHCYNbT 3aBUCUMbIX apTepuii [2]. Y naumeHToB, NepeHécLLnX B Npo-
LOM WULIEMMUYECKUIA MHCYABT, PUCK BO3HWKHOBEHMA MOBTOPHOIO
MHCyNbTa cocTaBnneT 12-15% 3a nepsbliii rog, *KU3HW, a y 60NbHbBIX C
BbIPAXKEHHbIM AedULUTOM LepebpanbHOro pesepBHOro KPOBOTOKA
PUCK pa3BuTUA nocnesHero gocturaeT 35% B TeueHne NepBOro roaa,
45% uepes 2 roga u 55% yepes 5 nert [3, 4]. CoueTaHHble NopaxeHus
KOPOHAPHbIX M COHHbIX apTePUit, MO AaHHbIM AUTEPATYPbI, BCTPeEYa-
toTcA B 55% cnyyaes, 1 yallle BCEro KOPOHApPHaA NAaToNOrMA OCTaéTcA
NP1 3TOM BTOPOCTENEHHOW (MafIoCMMNTOMHOM) [5].

PeBackynapusmpytowme onepaumm, HanpaBaeHHbIe HA BOCCTa-
HOBJIEHME UMW YNYULLIEHUE MO3TOBOrO KPOBOTOKA NPU XPOHUYECKOM
MLWEMMM TONOBHOTO MO3ra, 3aHMMAKT OLHO M3 OCHOBHbIX MECT B
KOMM/IEKCHOM Ie4EHUMN ULLIEMUYECKMX HAPYLLIEHUIA MO3FOBOTO Kpo-
BoobpauieHnsa. CornacHo AaHHbIM NOCNeaHUX pekomeHaaumii EOK
(EBponeiickoro obuiectsa Kapauonoros) u EOCX (EBponeiickoro
06LLecTBa COCYANUCTBIX XMPYProB), MPU XUPYPrUYECKOM IeYEHUU No-
parKeHWM IKCTPaKPaHUaNbHbIX OTAEN0B COHHOW apTepun y 60/bHbIX
CO CPeaHUM XMPYPrMYECKMM PUCKOM M acCMMNTOMHbIM (Aaxe npu
70-99% cTeHo3e) nopaskeHvem BCA, a TaKKe Npu HANUYUKU KIMHWUKK
COCYAMCTO-MO3TOBOW HEeA0CTaTOYHOCTU PEKOMEHAYETCA BbiNOHe-
HWe KapoTuaHoM sHaapTepakTomum (KIA3). Mpu 3TOM, OHa JONMKHA
BbIMO/IHATLCA, €CIN PUCK Pa3BUTMA NepronepaLMoHHOro MHCybTa/
CMepTH COCTaBuUT <3%, C NPOAOIKUTENBHOCTBIO XKMU3HM NaLmMeHTa >5
net (knacc lla, ypoBeHb B). Y naupeHTOB e ¢ 6ecCUMNTOMHbIM Teye-
Huem 3aboneBaHus, a TakKe NPU HaZIMUUM BbICOKOTO PUCKA AN1A Bbl-
nonHenuna K3AJ, n/vunm pucka passuTuA No3gHero uncuaatepab-
HOTO MHCYNbTA, KOF4A PUCK NEPUONEepaLyMOHHOrO MHCYAbTa/cMepTH
<3%, C NPOAO/IKUTENIbHOCTLIO KU3HM NaumeHTa >5 neT (Knacc lla,
YPOBEHb B), pekomeHL0BaHa KapoTUAHaA aHTMONAACTMKA CO CTEHTH-
posaHuem (KAC). MaumeHTam co cpegHUm PUCKOM XMPYPruyecKkoro
BMELLATENBbCTBA M HAIMUYMEM KAMHUYECKOW CMMNTOMATUKKM 3abone-
BaHMA, CBA3AHHDbIX C BbICOKMM PUCKOM Pa3BUTUA UNCUNATEPAbHOIO
mHcynbta, KAC MOXKeT BbINOMHATLCA B Ka4yecTse anbTepHaTnebl KDAD
npv YCNOBUWU, €CAN PUCK NepUonepaLmoHHOro MHCYNbTa COCTaBUT
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INTRODUCTION

To date, the mortality rates of the population from cere-
brovascular diseases in the Russian Federation are among the
highest in the world and do not tend to decrease. In Russia, more
than 450 thousand cases of stroke are reported annually with
high rates of disability of the population, of which 20% are peo-
ple of working age. In economically developed countries, mor-
tality due to cerebrovascular accidents is 10-12%, while 75-80%
of them are ischemic and 20-25% are hemorrhagic strokes [1].
The cause of ischemic stroke is a complete blockage of an artery
that supplies a particular part of the brain, while the frequency of
occlusion of the ICA is 45% of the total number of stroke-related
arteries [2]. In patients who have had an ischemic stroke in the
past, the risk of recurrent stroke is 12-15% in the first year of life,
and in patients with severe cerebral reserve blood flow deficien-
cy, the risk of developing the latter reaches 35% during the first
year, 45% after 2 years and 55 % after 5 years [3, 4]. Combined
lesions of the coronary and carotid arteries, according to the liter-
ature, occur in 55% of cases, and most often coronary pathology
remains secondary (low-symptomatic) [5].

Revascularizing operations aimed at restoring or improv-
ing cerebral blood flow in chronic cerebral ischemia occupy one
of the main places in the complex treatment of ischemic cere-
bral disorders. According to the latest recommendations of the
European Society of Cardiology (EOC) and European Society of
Vascular Surgeons (ESVS), in the surgical treatment of lesions of
the extracranial part of the carotid artery in patients with aver-
age surgical risk and asymptomatic course of ICA lesions (even
with 70-99% stenosis), as well as with clinical manifestations
of cerebrovascular insufficiency, it is recommended to perform
CEA. However, it should be performed if the risk of periopera-
tive stroke/death is <3%, with a patient survival >5 years (Class
Ila, Level B). In patients with an asymptomatic course of the dis-
ease, as well as in the presence of high risk for performing CEA,
and/or the risk of developing late ipsilateral stroke, when the
risk of perioperative stroke/death is <3%, with a patient survival
>5 years (Class lla, Level B), CAS is recommended. In patients
with an average risk of surgery and symptomatic course of dis-
ease associated with a high risk of ipsilateral stroke, CAS may
be performed as an alternative to CEA provided that the risk of
perioperative stroke is <3% with a life expectancy of >5 years
(Class lla, Level B].

Aronow HD et al (2016) on the basis of their data indicate
that CAS is an alternative to CEA in terms of safety and efficacy of
surgical treatment of high-risk patients [7]. Despite the fact that
CAS and CEA have minor differences in the results of the imme-
diate and long-term follow-up periods [6, 8], nevertheless, the
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<3% C OXXMAAEMOWN NPOAOMKUTENBHOCTbIO KU3HM >5 neT (Knacc lla,
yposeHb B) [6].

Aronow HD et al (2016) Ha 0oCHOBaHUW CBOMX AAHHbIX YKa3bl-
BalOT Ha To, 4To KAC ABAAETCA aNbTEPHATUBON KapOTUAHOM SHAAP-
TEP3KTOMMUU, B NNaHe 6e30MacHOCTU U 3GPEKTUBHOCTM XMpypruye-
CKOTo siedeHns 60/bHbIX U3 TPYNMbl BbICOKOTO pucka [7]. HecmoTpsa
Ha T0, 4To KAC 1 K9A3 nmetoT He3HauuTeNbHble OTINYUA NO pesy/b-
TaTam b/mKalwero M oTA4aNEHHOro NepuosoB HabnogeHus (6, 8],
TEM He MeHee, BO3HUKAET BOMNPOC O HEOOXOAMMOCTU BbINOAHEHUS
CTEHTUPOBAHMA COHHbIX apTepuit go KLU y nauMeHToB ¢ conyTcTByHO-
LLLei NaToNorner KopoHapHbIX apTepuii. CywecTsylowue Ha faHHoe
BPEMA PEKOMEHAALMM HE COBCEM TOYHO PELLAOT BONPOC O BbINOA-
HeHumn B nepsyto odepenb KAC namn K3A3 go npeacrosweit onepa-
uunn AKLL [6].

Cnepyet OTMETUTb, YTO A0 HACTOALLErO BPEMEHM B AOCTYNHOM
HamW NUTepaType He HaWaeHbl UcCNenoBaHUA No paspaboTke bonee
TOYHOTO arOPMUTMA NO BbINOJAHEHNIO OAHOMOMEHTHbIX UK STAMHbIX
XUPYPrUYECKMX BMELLATENbCTB Y 6O/IbHbIX C BbICOKMM XMpyprude-
CKMUM PUCKOM.

LLENb UCCNEQOBAHUA

M3yyeHne HenocpeacTBEHHbIX U OTAANEHHbIX pe3ynbratoB
KapoTUAHOro CTEHTUPOBAHUA U KapOTMAHOVI SHAAPTEPSKTOMUN Y
60/1bHbIX C BbICOKMM XUpPypruyecknum puckom.

MATEPUAN U METOAbI

3a nepwmog, ¢ 2015 no 2019 rogpl 8 «<HMUUCCX um. A.H. bakyne-
Ba» 6bIN10 BbINoAHEHO 6onee 5000 PEKOHCTPYKTUBHbLIX BMELIATENLCTB
no NnoBogy aTepOCKNEepPOTUYECKOTO MOPAXKEHWA IKCTPaKPaHUAIbHDBIX
OTAEN0B COHHbIX apTepuii. bonee NONOBMHBI M3 OMNEPUPOBAHHbIX
NaLMeHTOB MMENN CONYTCTBYIOLLYIO MllemMUyecKyto bonesHb cepaua
(MBC), B cBA3KM C YemM Hamu Bbln NPOBEAEH PETPOCMEKTUBHbIN aHa-
13 6ONbHBIX C KOMOPBUAHBIM NOPAXKEHNEM KOPOHAPHBIX U COHHbIX
apTepuit. B COOTBETCTBMM C KPUTEPUAMM BKIHOUEHMA U UCKIIOYEHUS,
NepeYnCcNIEHHbIMU HUKE, BblIN 0TOBPaHbI 84 NauMeHTa ¢ MynbTUGO-
Ka/lbHbIM aTePOCKNePO30M, B YaCTHOCTU C MOPAXKEHNEM KOPOHAPHbIX
W COHHbIX apTepuii. bonbHble 6bian pasgeneHbl Ha ABe rpynnbl: ne-
peHécwme KAC (n=35) n noggeprwmeca KIAJ (n=49). ObcneposaHue
NaLMEHTOB BbINONHANOCH C MOMOLLBID KAUHUYECKUX U UHCTPYMEH-
Ta/lbHbIX METOAO0B MCCAeA0BaHUA. MPUMEHEHbI MHBA3UBHbIE (Cenek-
TMBHAA KapoTUAHaA aHrnorpadws, KopoHaporpadusa) U HeMHBa3MB-
Hble (y/IbTPa3BYKOBOE AYM/JEKCHOE WU TPUMIEKCHOE CKAaHWUPOBAHME,
yNbTPa3ByKoBas gonnaeporpadus, sxokapauorpadus, MyabTUCK-
pasibHas KOMMbOTEPHAA TOMOrPadUa) METOLMKM.
Kputepuamm BratoYeHNUs ans obevx rpynn 6biau:
*  NPOTAXEHHOCTb aTepOCKNepoTMYEeCcKon baawknu BCA me-
Hee 40 MM MO AaHHbIM YNbTPA3BYKOBOrO UCCNeA0BaHUA
*  CMMNTOMHbIM cTeHo3 BCA (>50%)
e andodysHoe nopaxkeHe KOPOHAPHbIX apTepuit
®  Ha/MuMe XPOHUYECKUX COMYTCTBYIOLLMX 3a60eBaHUI
*  aHoManuu Bunnusmesa kpyra
*  nopaxeHua auctanbHoi Tpetn BCA 1 eé KOHEeYHbIX BeT-
Ben
®  [BYXCTOPOHHWI cTeH03 BCA 1 OKK/N103UA KOHTpAaTepasb-
Hoii BCA.
Kputepuamu nckniouennsa ana KAC apunmce:
®  Bblpa)KeHHbIV KalbLIMHO3 aTepOCKNEPOTUYECKOM BAALIKM
®  YCTbEBOM CTEHO3 06LLEei COHHOW apTepun
*  HecTabw/bHasa CTEHOKapAMS M OCTPbIN MHDAPKT MMOKapAa

guestion arises regarding the need to perform CAS before coro-
nary artery bypass grafting (CABG) in patients with concomitant
coronary artery pathology. The current recommendations do not
very accurately address the issue of performing CAS or CEA in the
first place before the upcoming CABG [6].

It should be noted that so far, in the available literature, no
studies have been found on the development of a more accurate
algorithm for performing single-stage or staged surgical interven-
tions in patients with high surgical risk.

PURPOSE OF THE STUDY

Study of immediate and long-term results of CAS and CEA in
patients with high surgical risk.

METHODS

For the period from 2015 to 2019 in the A.N. Bakulev Na-
tional Medical Research Center of Cardiovascular Surgery more
than 5,000 reconstructive interventions for atherosclerotic le-
sions of the extracranial part of carotid arteries were performed.
More than half of the operated patients had concomitant coro-
nary artery disease (CAD), in connection with which we conduct-
ed a retrospective analysis of patients with comorbid lesions of
the coronary and carotid arteries. In accordance with the inclu-
sion and exclusion criteria listed below, 84 patients with multi-
focal atherosclerosis, in particular with lesions of the coronary
and carotid arteries, were selected. Patients were divided into
two groups: those who underwent CAS (n=35) and CEA (n=49).
Patients were examined using clinical and instrumental research
methods. Invasive (selective carotid angiography, coronary angi-
ography) and non-invasive (ultrasound duplex and triplex scan-
ning, Doppler ultrasonography, echocardiography, multi-slice spi-
ral computed tomography) techniques were used.

The inclusion criteria for both groups were:

e |ICA atherosclerotic plaque with length less than 40 mm

according to ultrasound data

e symptomatic stenosis of the ICA (>50%)

e diffuse lesions of the coronary arteries

e the presence of chronic concomitant diseases

e anomalies of the circle of Willis

e lesions of the distal third of the ICA and its terminal

branches

e  bilateral stenosis of the ICA and occlusion of the con-

tralateral ICA.

The exclusion criteria for CAS were:

e pronounced calcification of atherosclerotic plaque

e  osteal stenosis of the common carotid artery

e unstable angina and acute myocardial infarction (Ml)

e acute cerebrovascular accident

¢ malignant tumors of the cervical organs

e pronounced tortuosity of the ICA

e unstable atherosclerotic plaque.

The exclusion criteria for CEA were:

e  osteal stenosis of the common carotid artery

e unstable angina and acute Ml

e  acute cerebrovascular accident

¢ malignant tumors of the cervical organs

In accordance with the goal of the study, the following main
outcomes included the evaluation of perioperative complications,
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e OCTpOe HapyLlleHMe MO3roBoro KPoBoobpalLeHus

®  OHKONOTMYeckue 3aboneBaHNs OpPraHoB LWen

e BblpaxeHHasa ussutoctb BCA

®  HecTabw/bHas aTePOCKAEpPOTUYECKasA BAALLKA.

Kputepuamu uckntouenmns gna KA 6biau:

®  YCTbeBOW CTEHO3 06LLEN COHHOM apTepum

®  HecTabwibHan CTEHOKAPAMA U OCTPbIV MHDAPKT MUOKapaa

®  0OCTpOE HapylleHMe MO3TroBOro KpoBOObpaLLEHNS

®  OHKOJOrMYecKue 3a60/1eBaHNA OPraHoB LUew.

B COOTBETCTBMM C MOCTABNAEHHOW LiE/bI0 UCCNe0BaHUA Oblan
HaMeueHbl cneaytoLLe OCHOBHbIE UCXOAb! (KOHEUYHbIE TOUKM): OLeH-
Ka nepuonepaLMoHHbIX OCNOXHEHUIR — TPaH3UTOPHbIE ULLemMuYe-
CKMe aTaKu, MHCY/bT, ICMXO3MOLMOHA/IbHbIV CTPecc, nocieonepaum-
OHHOE KpOoBOTeYeHWe/remaToma, NOBpeXAeHWe nepudepuyeckux
HepBoOB (NOAbBA3LIMHOTO, BO3BPATHOrO TOPTaHHOrO, HeapeHHOro),
reMoAMHaMMYeCKM 3HauMMbIA pecTeHo3 onepupoBaHHoi BCA wu
CMepTb OT MHdAPKTA MUOKapAa.

Uccnesyembie rpynnbl 6OAbHbIX MO YaCTOTE COMYTCTBYHOLLEN
NaToNorMmn U GpakTopam pucka bblam conocTaBumbiMm (Taba. 1). Pac-
npesenexHne NauMeHToB NO Noay NPeACTaBAeHo Ha puc. 1.

Kak BMAHO 13 Taba. 1, no Bcem paccMaTpuBaemblM KpUTEPUAM
CTaTUCTUYECKM 3HAUMMbIX Pa3ANYUA MEXKAY UCCaeayeMbIMU Fpynna-
MU He OTMEYEHO.

Kak BuaHo u3 puc. 1, B 0bemx rpynnax npeobnasfany naumeHTsl
MyKcKoro nona. CpegHuii Bospact B rpynne KAC coctasun 6514,2
roza, a B rpynne K3A3 — 6445,4 roga 63 3Ha4MMOr0 pasIMuna MeX-
4y Humun (p=0,54).

B 1abn. 2 1 3 npeacTaBieHa UHGOPMALLMA NO PacnpeseeHo
NaLMeHTOB No GYHKLMOHANbHOMY KNaccy CTEHOKapAUM U BUAAM Ha-
pyLIEHUA MO3roBOro KPOBOObpaLLeHMs.

Puc. 1 PacnpedeneHue nayueHmos no nony. K3A3 — kapomudHas
sHOapmepakmomus; KAC — KapomuoOHaA QHeuonaacmuka co
CMeHMUPOBAHUEM, N — KOAUYECMBO NAUUEHMOS; P — YpPOBEHbL
3HAYUMOCMU; 3HAYEHUA BEPMUKALHOU OCU — KONU4ecmao 60/bHbIX

Fig. 1 Distribution of patients by sex. CEA — carotid endarterectomy; CAS
— carotid artery stenting; n — the number of patients; p — significance
level; vertical axis —the number of patients

Tabnuya 1 MMokazamesnu hakmopos Xupypau4ecko2o pucka obeux epynn

no KapouasnsHol u conymemasyroweli namonoauu (n=84)

Moka3sartensb / Index

Be3 UM / Without Ml
MUKC / PICS
®B <40% (no CumncoHy) / LVEF <40% (according to Simpson)
XMH / CRF
XCH / CHF
XOB/1 / COPD
MP 2II cteneHn / MR 21l degree
C[ B aHamHe3se / History of DM
KypeHue / Smoking
KL B aHamHe3e / History of CABG
XWUHK / CILL

Npumeyanua: p — CTaTUCTUYECKAA 3HAYMMOCTb PA3INYMA NOKa3aTeNein Mexay rpynnamu (no Kputepuio X2,

such as transient ischemic attacks, stroke, psycho-emotional stress,
postoperative bleeding/hematoma, damage to peripheral nerves
(sublingual, recurrent laryngeal, femoral), hemodynamically signifi-
cant ICA restenosis of the operated patient and death from M.

The studied groups of patients were comparable in terms of
the frequency of comorbidities and risk factors (Table 1). The dis-
tribution of patients by gender is shown in Fig. 1.

As can be seen from Table 1, there were no statistically sig-
nificant differences between the studied groups for all the consid-
ered criteria.

As can be seen from Fig. 1, both groups were dominated by
male patients. The mean age in the CAS group was 654.2 years,
and in the CEA group — 6415.4 years, with no significant differ-
ence between them (p=0.54).

Tables 2 and 3 present information on the distribution of
patients according to the functional class of angina pectoris and
types of cerebrovascular accident.

As can be seen from Table 2, both study groups were dom-
inated by patients with functional classes Il and Il of angina pec-
toris and were comparable with each other. Of the total number
of patients studied (n=84), 71 (84.5%) patients of the first and
second groups underwent CABG at the second stage. Patients
with a high risk of cardiogenic complications in 8 cases (9.5%) un-

40
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K3A3/CEA, n=49 KAC/CAS, n=35

MyK4yuH/men, p=0,04  mKeHwmH/women, p=0,6

Table 1 Indicators of surgical risk factors of both groups
according to cardiac diseases and comorbidities (n=84)

Konuuectso, n=84 / Quantity, n=84
KAC / CAS, n=35 K3A3 / CEA, n=49 P

12 (34.3%) 14 (28.6%) >0.05
24 (68.6%) 26 (53.1%) >0.05
5 (14.3%) 4(8.2%) >0.05**
4 (11.4%) 7 (14.3%) >0.05**
5 (14.3%) 4(8.2%) >0.05**
3(8.6%) 4(8.2%) >0.05**
6 (17.1%) 4(8.2%) >0.05**
19 (54.3%) 22 (44.0%) >0.05
18 (51.4%) 21 (42, %) >0.05
12 (34.3%) 11 (22.4%) >0.05
11 (31.4%) 9 (18.4%) >0.05*

%, * — c nonpaeKo MeTca, ** — no TouHoMy KpuTepmio Guiepa);

MM — nHdapKT muokapgaa, MUKC — nocTuHdapKTHbIN Kapauocknepos, ®B — dppakums Bbibpoca, XMH — XpoHWyecKkas noyeyHas HefoCcTaTouHOCTb, XCH — XpoHUuYecKas cep-
[le4Hasn HegocTatouHOCTb, XOB/T — XpoHuuecKkan 06CTpyKTMBHaA 60n1e3Hb Nérkux, MP — MuTpanbHas peryprutaums, CL, — caxapHbiii gnaber, KLU — KopoHapHoe WwyHTUpOBa-

Hue, XMHK — xpoHnyecKas UWeMUA HUKHUX KOHEYHOCTEH

Notes: p — statistical significance of the difference in indicators between groups (according to the x? criterion, * — with Yates correction, ** — by Fisher's exact test); MI —
myocardial infarction, PICS — postinfarction cardiosclerosis, LVEF — left ventricular ejection fraction, CRF — chronic renal failure, CHF — chronic heart failure, COPD — chronic
obstructive pulmonary disease, MR — mitral regurgitation, DM — diabetes mellitus, CABG — coronary artery bypass grafting, CILL — chronic ischemia of the lower limbs
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Kak BMAHO 13 Tabn. 2, B 06eunx rpynnax uccaefosaHnsa npeob-
naganu naumentsl co Il v Il pyHKLMOHANbHBIM KNAcCOM CTEHOKap-
Z1n ¥ BbINIM conocTaBuMbl Mexay coboi. U3 obiero uncna mccne-
ayemblx 60/1bHbIX (N=84), 71 (84,5%) nauneHTam nepeoit u BTOpPOW
rpynn BTOpbiM 3Tanom 6bino nposegeHo AKLL. BonbHBIM C BbICOKMM
PUCKOM KapAMOreHHbIX OCNOXKHEHW B 8 cnyyanx (9,5%) 6bi1o npo-
BeAeHo opHoaTanHoe (AKLU+KDA3) neyenue, a B 5 cayyasx (6%)
nepBbIM 3Tanom BbinosHeHo AKLL.

Mo AaHHbIM Tabn. 3 BUAHO, YTO M NO BUAAM HapPYLIEHUA MO3-
roBOro KpoBoObpaLleHMs cpaBHMBaeMble rpynmbl OblLIM CONOCTaBU-
MbIMMU.

B T1abn. 4 npencrtaBneHa MHGOPMaLMA KacaTeNbHO pesynbTa-
ToB LepebpanbHoit aHrnorpadum.

Kak BuAHO M3 Tabn. 4, nauueHTbl B UCCAeAyemblX rpynnax
UMeNN TAXKENYIO LlepebpoBacKyAApHYO NaToNOTUIO, B TOM YKCIE U
rnopakeHue aucranbHoro cermeHta BCA (puc. 2) M MHTpaKpaHUanb-

Tabnauya 2 PacnpedeneHue nayueHmos no GyHKYUOHA/IbHOMY
KAaccy cmeHoKapouu

[ 2(5.7%)
[ 13 (37.1%)
I 19 (54.3%)
v 1(2.9%)

derwent one-stage (CABG + CEA) treatment, and in 5 cases (6%)
CABG was performed as the first stage.

According to Table 3, the two groups were comparable in
terms of the types of cerebrovascular accident.

Table 4 provides information regarding the results of cere-
bral angiography.

As can be seen from Table 4, patients in the study groups
had severe cerebrovascular pathology, including lesion of the
distal segment of the ICA (Fig. 2) and intracranial arteries. Con-
genital anomalies of the circle of Willis (anterior and posterior tri-
furcation) and occlusion of the anterior, middle and posterior ce-
rebral arteries in both groups were relatively common and were
comparable in number of cases.

In most cases (85%), patients of both groups experienced
psycho-emotional stress before CEA and CAS, while they were

Table 2 Distribution of patients by functional
class of angina pectoris

K9A3 / CEA
n=49 P
6 (12.2%) >0.05*
18 (36.7%) >0.05
22 (44.0%) >0.05
3 (6.1%) >0.05*

NpumeyaHve: p — CTaTUCTUYECKasA 3HAUMMOCTb Pa3NYMA NOKasaTenei Mexay rpynnamu (no Kputepuio X2, * — no TouHoMy Kputepuio duiepa)
Note: p — statistical significance of the difference in indicators between groups (by the x? test, * — by Fisher's exact test)

Tabauya 3 PacnpedeneHue 601bHbIX NO BUOAM HAPYWEHUS M0O3208020
Kp0800bPAWEHUA NPU NOCMYNAEHUU 8 KAUHUKY
(knaccugpukayus A.B. [Mokposckozo, 1978 e.)

Table 3 Distribution of patients by types of cerebrovascular
accident upon admission to the hospital
(classification by A.V. Pokrovsky, 1978)

KAC / CAS K3A3 / CEA
MNokasartensb / Index =35 =49 p
TUA / TIA 13 (37.15%) 18 (36.8%) >0.05
XCMH (43) / CCVI (DE) 13 (37.15%) 23 (46.9%) >0.05
MepeHecéHHbIN nHeynbT / Stroke 9 (25.7%) 8(16.3%) >0.05*

MpUMeYaHma: p — CTaTUCTMYECKas 3HAYMMOCTb PasnnuMA NoKasaTenell Mexay rpynnamu (Mo KpuTepuio X2, * — ¢ nonpaskoi Metca); TMA — TpaH3MTOPHaA MlemMMIecKan
ataka, XCMH — XpoHU1YecKas CoCyAMCTO-MO3roBas HeA0CTaTOMHOCTb, 19 — AUCUMPKYAATOPHAA 3HUedanonatus
Notes: p — statistical significance of the difference in indicators between groups (according to the x? criterion, * — with Yates' correction); TIA — transient ischemic attack,

CCVI - chronic cerebrovascular insufficiency, DE — discirculatory encephalopathy

HbIX apTepuin. BpoxaAEHHbIe aHOManuu pa3sutua Bunnusnesa kpyra
(nepeaHan 1 3aaHAA TPMdYPKALLMA) U OKKNIO3MA NEPEAHUX, CPEAHUX
U 33/IHMX MO3TOBbIX apTepuii B 06eunx rpynnax BCTPE4anncb OTHOCH-
TENIbHO YacTo U N0 KOAWMYECTBY C/ly4aeB bblM CONOCTaBUMbI MeXay
coboi.

B 6onblunHCTBE cnyvaes (85%) naumeHTbl 0benx rpynn ucnbi-
TbIBa/IM MCUXO3IMOLMOHANbHbIM cTpecc nepes KA n KAC, npu aTom
Mx GECNOKOMIN HEeCNOKOMHbIN COH, CTpaX, TPEBOra, YTO HEpeaKo
COMPOBOXAANO0Ch TaxMKapaue n runepToHneit. YcTaHoBAEHO, YTO
y 35 (71,4%) naumeHToB nepes onepaumeit KIA3 ctpecc bbin ABHO
BbIPaXKEHHbIM, B 0OCOOEHHOCTYU Y BO/IbHBIX C IMOLMOHANBHO N1abusib-
HOM NCUXMKOM, a TakxKe y 6onbHbIx ¢ XCMH. B rpynne KAC nofo6Hble
paccTPOICTBa NPaKTUYECKM HE OTMEYannCh, IMBO BbINM MUHUMATIb-
HbiMK — 5 (14,3%). B Tabn. 5 nepeuncneHsl GakTopbl pUcka nepuone-
PaLMOHHBIX 0CNOXKHeHU npu KSAI n KAC.

AHanus nccnegyembix AaHHbIX BbINOAHANCA 3a 1-3 AHA o0 one-
paLuu, B TEYEHWE MHTPA- U NOCAeoNepaLMoHHoro nepuoaos (5-15
CYTOK), a TaKe B OTZaNEHHOM Nepuoge HabatoaeHWs oT 6 mecsaLes
nocne BbINUCKKM Ao 5-8 nert (55,0+4,2 mec.).

Puc. 2 llepebpanbHaa aHauo2pamMma 8 cybmpaKyUOHHOM PeMUME,
60K08aA NPoEKYUA: Kpumuyeckull cmeHo3 ducmansHol mpemu BCA

Fig. 2 Cerebral angiogram in subtraction mode, lateral projection:
critical stenosis of the distal third of the ICA
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Tabnuya 4 Pesynsmamei cenekmusHol uepebpansHol aHeuoepaguu

Table 4 Results of selective cerebral angiography

CumnToMHOe nopaskeHue / Symptomatic involvement <75%
CumnToMHOe nopaskeHue / Symptomatic involvement 275%

OaHocTropoHHee nopakeHue / Unilateral lesion

OpHOCTOPOHHMI cTeHo3 BCA / Unilateral ICA stenosis

[syxcropoHHee nopaeHue / Bilateral lesion

OKK/103UA KoHTpaaTepanbHoi BCA / Occlusion of the contralateral ICA

KpuTnyeckuin cteHo3 KoHTpaaTepanbHol BCA
Critical stenosis of the contralateral ICA

WHTpaKpaHuanbHana natonorus / Intracranial pathology

AHomanuun Bunnusuesa kpyra / Circle of Willis anomalies

CreHo3 ancTtanbHol Tpetn BCA / Stenosis of the distal third of the ICA

OKKNt03UA NepegHen, cpesHeln 1 3aaHeli MO3roBbIX apTepui
Occlusion of the anterior, middle and posterior cerebral arteries

7 (20.0%) 13 (26.5%) >0.05*
28 (80.0%) 36 (73.5%) >0.05
15 (42.8%) 30 (61.2%) >0.05
6(17.1%) 7 (14.3%) >0.05*
14 (40.0%) 12 (24.5%) >0.05
3 (8.6%) 2 (4.1%) >0.05**
11 (31.4%) 9 (18.4%) >0.05*
5 (14.3%) 8 (16.3%) >0.05**

MpuUMeyaHme: p — CTaTUCTUYECKaRA 3HAYMMOCTb Pa3nnuMA NoKasaTenell Mexay rpynnamm (no Kputepuio X%, * — ¢ nonpaskoii Metca, ** — no TouHomy KpuTepuio duiepa)
Note: p — statistical significance of the difference in indicators between groups (according to the x? test, * — with Yates correction, ** — by Fisher's exact test)

CraTucTnyeckas obpaboTKa NoNyYeHHbIX Pe3ynbTaToB NpoBe-
[leHa ¢ ucnonb3oBaHWem nporpammel Statistica 10.0 (StatSoft Inc.,
USA). KonnuyecTBeHHble MOKasaTeNM OMWCaHbl B BUAE CPedHEero
3HaYeHMA U CTaHAAPTHOW OWMOKKM, ANA KauyecTBEHHbIX NOKasaTe-
nen Bbiuncnanucb aonu (%). MapHble CpaBHEHUS KAYeCTBEHHbIX
nokasaTenen Mexay He3aBMCUMbIMM Tpynnamu NPoBOAUANUCH NO
KpuUTepuio X% B TOM YnC/e C NONpaBKoii MeTca, 1 No TOYHOMY Kpu-
Teputo Ouwepa. Pasznmumna cuMTanmcb CTaTUCTUYECKMU 3HAYUMbBIMU
npu p<0,05.

PE3YNbTATbI

HenocpepacreeHHble pe3yabratbl nocne KAC. KnnHuuYeckuin n
aHrmorpaduyeckuii ycnex nocne sbinonHenus KAC (n=35) Bo Bcex
cnyyasx umen 100% pesynbtaT. B peskux caydyasax Habnwoganca
OCTaTOYHbINA cTeHo3 A0 (20-25%), BCneAcTBME Yero BbIMOAHANACH
[ONOoNHUTENbHaA BaNNOHHAA NOCTAUAATALMA C NMOMHBIM pacnpas-
NeHvem npocseTa cocyaa. Bcem 60nbHBIM A0 MMNNAHTALMM CTEHTA
npeasapuUTeNbHO YCTaHaBAMBaNM 3alLMTHble GuabTpbl FilterwireTM
(Boston Scientific, USA). Bbiain Ucnonb3oBaHbl cCamopackpbliBatoLme-
CA HUTMHONOBbIE CTEHTbI. CpeaHAA NPOAOMKUTENBHOCTb OMNepaLmm
coctasuna 30-35 muH.

Y 1(2,9%) nauneHTa ¢ NPONOHTMPOBAHHbLIM (32 MM) 1 KPUTK-
YECKMM CyKeHUEM B cpefiHei TpeT BCA MHTpaonepaLMoHHO umena
mecto TUA ¢ nonHbIM perpeccom HeBpPOSIOrMYECKO CUMNTOMATUKM
B TedeHue nepsbix 12 yacos. MPUYMHOW JAHHOTO OCNOXKHEHWSA, NO-
CNYXKWNA ANCTaNbHAA 3MOONNA MENKUMM YacTMLLAMM aTepoCKaepo-
TUYeckow bnawku. B 2 (5,7%) cnydvasx oTmevanacb bpaamkapama c
runotoHuein (YCC 35-40 ya/muH, ALl 65/40 mm Hg) B pesynbTaTe Bbl-
nosHeHUs 6aNNOHHON NOCTAMNATALLMM OCTAaTOYHOTO cTEHO3a. Cnasm
B 06/1aCTV YCTAaHOB/IEHHOrO CTeHTa passunca y 1 (2,9%) nayueHTa,
¥ nocne BBeAEHUA PacTBOPA HUTPOIMLLEPUHA CMa3M pPa3peLLnca.
Mo AaHHBIM NOCNeoNepaLMOHHOIO YALTPA3BYKOBOMO UCCAeA0BaHNA
onepuposaHHo BCA, MaKcMManbHbIM OCTAaTOMHbIN CTeHo3 <50%
6b1n BbiABNeH y 2 (5,7%) nauneHTos, B 8 (22,9%) cnyyasx octaToy-
HbI CTeHO3 coCTaBUA <35%. MPO3HbIX OCNONKHEHUI, TaKUX KaK WH-
CYNbT, MHOAPKT MUOKapAa, a TaKkKe NETaNbHbIX UCXOA0B He 6blso.
McxoaHble fLooNepaLmoHHbIe CUMNTOMbI (LIYM B yLIAX, 3aTyMaHeH-
HOCTb CO3HAHMA, 3MM30AbI FO/IOBOKPYKEHWA) pErpeccupoBany B Te-
YeHue CYTOK Noc/ie BMeLLaTebCTaa.

PaHHUIA nocneonepaLyoHHbIA NepUoS, OCNOMKHWUACA NYNbCKU-
pyloLei remaTomoit B 061acTU NyHKLUMKU begpeHHon apTepun y 2
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disturbed by sleep disorders, fear, and anxiety, which was often
accompanied by tachycardia and hypertension. It was found that
in 35 (71.4%) patients before CEA, stress was clearly pronounced,
especially in patients with an emotionally labile psycho type,
as well as in patients with chronic cerebrovascular insufficiency
(CCVI). In the CAS group, such disorders were practically not ob-
served or were minimal — 5 cases (14.3%). Table 5 lists risk factors
for perioperative complications in CEA and CAS groups.

The analysis of the studied data was performed 1-3 days be-
fore the operation, during the intra- and postoperative periods
(5-15 days), as well as in the long-term follow-up period from 6
months after discharge to 5-8 years (55.0+4.2 months).

Statistical data processing of the obtained results was car-
ried out using the Statistica 10.0 software (StatSoft Inc., USA).
Quantitative indicators were described as mean value and stan-
dard error; for qualitative indicators, shares (%) were calculated.
Paired comparisons of qualitative indicators between indepen-
dent groups were carried out using the ¥* test, including Yates'
correction, and Fisher's exact test. Differences were considered
statistically significant at p<0.05.

RESULTS

Immediate results after CAS. The clinical and angiographic re-
sult after CAS (n=35) was achieved 100% in all cases. In rare cases,
residual stenosis up to 20-25% was observed, as a result of which
additional balloon post-dilation was performed with the complete
expansion of the vascular lumen. Before stent implantation, all
patients were pre-installed with FilterwireTM embolic protection
filters (Boston Scientific, USA). Self-expanding nitinol stents were
used. The average duration of the operation was 30-35 minutes.

In 1 (2.9%) patient with extended (32 mm) and critical nar-
rowing in the middle third of the ICA, transient ischemic attack
(TIA) developed intraoperatively with complete regression of
neurological symptoms within the first 12 hours. The cause of this
complication was distal embolism with small particles of athero-
sclerotic plaque. In 2 (5.7%) cases, bradycardia with hypotension
(heart rate — HR — 35-40 beats/min, blood pressure — BP — 65/40
mm Hg) was noted as a result of balloon post-dilation of residual
stenosis. Spasm in the area of the installed stent developed in 1
(2.9%) patient, and after the introduction of a solution of nitro-
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Tabnauya 5 akmopes! pucka nepuonepayuoHHeix ocioxHeHul npu K3A3 u KAC no yepebpaneHol namosoauu

MHTpaKpaHWanbHble nopaskeHus BCA, aHomanunu Bunnmsmesa Kpyra, OKKIO3UA KOHTpAATepanbHoM

BCA c noTpebHocTbIo B 3almTe mo3ra (36,5%)

BbICOKMI PUCK pa3BUTUA KapamaibHbIX OC/0XKHEHUI npu cteHokapguu I, IV dyHKUuMoHanbHbIX

K/1IaccoB, HECTabU/IbHOW CTeHOKapAMK, TpebytoLwmii nepeHoca onepauuy KIA3 Ha BTOpoit aTan uau

0AHOBPEMEHHOrO BbiNoAHeHUsA eé ¢ AKLL (53,5%)

MepeHecEéHHbIN MHCYNLT, TPU KOTOPOM MMEETCA PUCK Pa3BUTMA rMnepnepdy3nn 1 pacwmpeHua

30HbI MHCYNbTa (20,2%)

KanbuMHUpOBaHHas BAsLLKa, NPU KOTOPOM MMEETCA PUCK AUCCEKLMK cocyaa v Tpomboambonnye-

CKUX OC/IOXKHEHWNI

McnxoamoumoHanbHbIN cTpecc (cTpax, TpeBora, 6ecnoKoiCTBO, TMNepPTEH3USA, TaXMKapAna), KOTOPbIA

Habntopanca y 85% 6onbHbIX, M NOTPeboBaBLLMIA KOPPEKLNK

Pa3pparkeHne xeMopeLenTopa KapoTUAHOIO Te/bLA MPU MOBUAN3ALLMM COHHOW apTepumn 1 PUCK

pa3BuTMA BpaguKapauK, BNAOTb A0 OCTAHOBKM CepaLa

Table 5 Risk factors for perioperative complications in CEA and CAS in cerebral pathology

Index

Intracranial lesions of the ICA, anomalies of the circle of Willis, occlusion of the contralateral ICA with

the need for brain protection (36.5%)

High risk of developing cardiac complications in angina pectoris Ill, IV functional classes, unstable

angina pectoris, requiring to postpone CEA to the second stage or its simultaneous implementation

with CABG (53.5%)

Recent stroke, in which there is a risk of developing hyperperfusion and expansion of the stroke zone

(20.2%)

Calcified plaque with a risk of vessel dissection and thromboembolic complications -

Psycho-emotional stress (fear, anxiety, alarm, hypertension, tachycardia), which was observed in 85%

of patients and required correction

Irritation of the carotid body chemoreceptor during mobilization of the carotid artery and the risk of

developing bradycardia, up to the cardiac arrest

(5,7%) naumeHnToB, B 1 (2,9%) cnyyae rematoma bbina ycTpaHeHa
COCYZAMCTbIM LIBOM, BO BTOPOM — MaHya/ibHOW Komnpeccuei nog,
KoHTponem Y3[C. Takum obpasom, cneunduyeckme n Hecneuudu-
YeCKMe OCNIONKHEHUA OTMeYeHbl Beero B 5 (14,3%) cayyasnx (Taba. 6).

HenocpeactBeHHble pe3ynbratbhl nocne KIAS. KOAD sbinon-
HeHa 49 nauveHTam, NPUYEM BO BCEX C/y4asx onepauma bbiia 3a-
BEPLUEHA M/IACTUKOM KCeHOMepuKapauanbHo 3annatoil. CpenHss
ANMTENbHOCTb BMmellaTenbctBa coctasuna 103120 muH, cpepHee
BPEMSA NepexaTna COHHOM apTepumn — 24 MUH. HenocpeacTBEHHbIN
pesynbTtat nocne KDA3 BoO MHOTUX Cy4anx Bbla NONOKUTENbHBIM C
MMHUMaNbHbIM OCTAaTOYHbIM CTeHO30M A0 20%. Y 1 (2,0%) naupeHTa
OCTaTOYHbIV CcTeHO3 cocTasun 40%, y 4 (8,2%) <35%. B Tabn. 6 no-
Ka3aHa YacToTa NepuornepaLmMoHHbIX OCN0XKHeHW. MHTpaonepauy-
oHHaa TUA B rpynne K3A3 Habntoganocs y 2 (4,1%) nauueHTos, B
ofHom cnyyvae TUA BO3HUMKNA BCneaCTBME NMOMNAAAHUA YaCTULL, Kalb-
LIMHWMPOBaHHOM BALLKM B UHTPaKpaHWanbHble BeTBM BCA (B MOMEHT
eé OTKaTuA 1 NyCKa KPOBOTOKA), BO BTOPOM c/iydae TUA passunach
B pe3y/ibTaTe MPOMOHTMPOBaHHOro cnasma BCA guctanbHee atepo-
CKNEPOTUYECKON BAALWKK.

Takum 06pa3om, HeNocpeACTBEHHbIe pe3y/bTaThl (f0 7 AHEN)
CBUAETENBCTBYHOT, XOTA O CTAaTUCTUHECKM HE3HAYMMOW, HO BCE e 60-
nee BbicoKoi 6e3onacHocTn KAC, ¢ meHbLueit yactotolt (14,3%) cym-
MapHbIX NepuonepaLmoHHbIX OCIOXKHEHWUIN NO cpaBHeHuto ¢ KSAD
(28,6%) y 6ONbHbIX 13 KaTeropumn BbICOKOTO XUPYPrUYECKOro pUCKa,
p>0,05.

PaHHMI1 1 no3gHuWI1 nocneonepauMOHHbIA Nepuoabl mocne
KAC 1 K3A3. B paHHem nocieonepauymoHHom nepuroge (£o 30 aHei)
6blM npocnexeHbl Bce 84 nauueHTa. Bo3BpaT HeBposnoruyeckoi

K3A3 KAC
cywecrsyer -
cywiecrsyet -
cywiecteyet cywecteyet

- cyuiectsyeT
cyuiecrsyet -
cyulecTsyert -

CAS CEA
present -
present -
present present

present
present -
present -

glycerin, the spasm subsided. According to postoperative ultra-
sound examination of the operated ICA, maximum residual steno-
sis <50% was detected in 2 (5.7%) patients, and in 8 (22.9%) cases
residual stenosis was <35%. There were no severe complications
such as stroke, M, or death. The initial preoperative symptoms
(tinnitus, blurred consciousness, episodes of dizziness) regressed
within a day after the intervention.

The early postoperative period was complicated by a pul-
sating hematoma in the area of the femoral artery puncture in
2 (5.7%) patients, in 1 (2.9%) case the hematoma was eliminated
with a vascular suture, in the second — with manual compression
under the ultrasound control. Thus, specific and nonspecific com-
plications were observed in only 5 (14.3%) cases (Table 6).

Immediate results after CEA. CEA was performed in 49
patients, and in all cases, the operation was completed with xe-
no-pericardial patch angioplasty. The average duration of inter-
vention was 103120 min, and the average time of carotid artery
clamping was 24 min. The immediate result after CEA in many
cases was positive with minimal residual stenosis up to 20%. In
1 (2.0%) patient, residual stenosis was 40%, and in 4 (8.2%) pa-
tients it was <35%. Table 6 shows the rate of perioperative com-
plications. Intraoperative TIA in the CEA group was observed in 2
(4.1%) patients; in one case TIA occurred due to the penetration
of calcified plaque particles into the intracranial branches of the
ICA (at the time of its squeezing and restoring blood flow), in the
second case, TIA developed as a result of prolonged spasm of the
ICA distal to the atherosclerotic plaque.
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Tabnuya 6 Yacmoma nepuonepayuoHHsix ocnoxcHeHul nocsie KAC u K3A3

Index

Bpaaukapams u runotoHus / Bradycardia and hypotension
Pulsating hematoma / postoperative bleeding

MynbcupytoLwas rematoma / nocneonepaLmoHHOe KPOBOTEUYEHUE
TUA/ TIA

NHbapKT/MHCyNbT/cmepTb

Ml/stroke/death

MospexaeHue nepudepuyeckux Hepeos / Peripheral nerve damage

Cna3sm aptepuu / Spasm of an artery

OcTaTou4HbIN cTeHo3 <50% / Residual stenosis <50%
MocneonepauoHHan apTepuanbHas rMnepTeH3us
Postoperative arterial hypertension

WUtoro:

Table 6 Frequency of perioperative complications after CAS and CEA

KAC / CAS (n=35) K3A3 / CEA (n=49) p
1(2.8%) 0 (0.0%)
2 (5.7%) 1(2.1%) >0.05
1(2.8%) 2 (4.1%) >0.05
0 (0.0%) 2 (4.1%)
1(2.8%) 1(2.0%) >0.05
0 (0.0%) 5(10.2%)
0 (0.0%) 3 (6.1%)
5 (14.3%) 14 (28.6%) >0.05

MpumeyaHue: p — CTaTUCTUYECKAA 3HAYMMOCTb Pa3NUMA NoKasaTenen Mexay rpynnamu (no TouHomy Kputepuio duwepa)
Note: p — statistical significance of the difference in indicators between groups (according to Fisher's exact test)

CMMMNTOMATVKK B BUAE FOJIOBOKPYKEHWSA, LUYMA B yLUAX U Nepuoguye-
CKoro nosbiweHua AL, umen mecto B rpynnax KAC n K3A3 B 1 (2,9%)
n 2 (4,1%) cnyyaax coOTBETCTBEHHO. [eMOAMHAMMYECKM 3HAUYMMOrO
PEecTeH03a Ha CTopOoHe onepupoBaHHOM BCA y 3Tux 60/1bHbIX He bbin1o.

B nosgHem nocneonepauyoHHOM nepuoge HabaoaeHus (8o 6
MECALEB) MMeNo MeCcTo pasBUTME aCUMNTOMHOTO pecTeHo3a A0 50%
y 1 (2,9%) naumeHTa n3 rpynnbl KAC 13-3a HeperynapHoro npuéma
aHTMarperaHToB. B rpynne K3AJ 3a aaHHbIM nepuos HabnogeHus
0CcOBEHHOCTEN He BbISBIEHO.

OtaanéHHble pe3ynbtatbl nocne KAC. MpocnexeHbl pesynb-
TaTbl NeYeHna 35 6ObHLIX B NPOMEXKYTKE OT 6 mecaues 40 4 fer.
CpefHui cpoKk HabatogeHusa coctaBun 42+2 mecaua. B Teyenuwe
nepsoro roga (ot 6 8o 12 mec.) y 2 (5,7%) 601bHbIX BO306HOBMAKCH
anobbl HAa rONOBOKPYKEHMWE, T0N0BHbIE 6OAM C NEPUOANYECKMM
nosbiweHvem AL. B 0boux cnyyasx NpMUMHOW TOMY ABUACA pecTe-
HO3 paHee onepuposaHHoi BCA a0 65% 1 50% cooTBeTcTBEHHO (No
ZaHHbim Y3[r). HabnogeHue B TedeHne BToporo roga (c 12 no 24
Mec.) ocobeHHoCTel He BbiABKUO. B HTepBase oT 2 4o 3 neT 6bii1o
OTMEYEHO Pa3BUTUE FreMOAMHAMMYECKM 3HAYMMOro pecTeHosa y 1
(2,9%) naumeHTa ¢ cyxkeHnmem npocBeTa apTepun Ao 80%, C APKO Bbl-
paXKeHHOW HEeBPONOrMYECKOW CMMNTOMATMKOM, KOTOPOMY B Moc/e-
Aytolwem BbinosHeHa nostopHan KAC. Y 2 (5,7%) nauneHToB B 3TOT
e nepuog chopmuposanca pecteHos go 45-50%, a TakKe oTMeYeH
1(2,9%) neTanbHbI UCXOA, BOHUKLLMIA B pe3ynbTaTe UHPAPKTa Mu-
oKapaa. 3a nepuog ot 3 fo 4 net 3Haummoe cyxeHune BCA po 70%
6b1710 oTMeyeHo B 1 (2,9%) cnyyae. BbiskMBaeMOCTb 33 BECb NepUos,
HabnioaeHus coctasuna 97,2%.

OTtpanéHHble pe3ynbTtatbl nocne K9A3. B otganéHHOM nepu-
oae nocne K3A3 npocnexeHsl 49 60bHbBIX B MHTEPBasie OT 6 me-
cAues Ao 5 net. B TeyeHue nepsoro roga (12-24 mec.) y 3 (6,1%)
60/1bHbIX 6bINI0 BbIABIEHO TEMOAMHAMUYECKM 3HAUMMOE CYXKeHUe
paHee onepupoBaHHoi BCA. Y 1 (2,0%) nauneHTa cyxeHue npo-
cBeTa apTepumn coctaBuno ao 80%, BCNeACTBME YEro MauueHTy
6b1na BbinonHeHa KAC. Y 2 (4,1%) Apyrvx pecTeHo3bl COCTaBUAM L0
45% 1 50% cooTBeTcTBEHHO. B TeueHue BTOporo roga nocie K9A3
y 1 (2,0%) nauneHTa BbiABAEHA NONHAA OKK/IO3MA ONEepPUPOBaHHOM
BCA, y 3 (6,1%) 60nbHbIX pecTteHo3 cocTaBun Ao 45%. B uutepsane
oT 4 oo 5 net makcumanbHoe cyxeHue BCA cocrasmno go 65% vy 1
(2,0%) naupeHTa n go 45% —y 9 (18,4%) 6onbHbIX. Momumo atoro,
3a AaHHbIM nepuog y 1 naumeHTa passunacb TUA Ha dpoHe pesKoro
nogbvéma Al 1o 220 mm Hg ¢ perpeccom CMMNTOMATUKK B TeYeHne
nepBbIX CYTOK.

B 1abn. 7 v 8 npeacTaBieHbl faHHbIe 06 OCNOXKHEHMAX U YacTo-
Te PecTeHO30B B OTAANEHHOM Nepuoae.
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Thus, the immediate results (up to 7 days) indicate, although
statistically insignificant, quite high safety of CAS, with a lower in-
cidence (14.3%) of total perioperative complications compared
with CEA (28.6%) in patients from the category of high surgical
risk, p>0.05.

Early and late postoperative periods after CAS and CEA.
All 84 patients were followed up in the early postoperative pe-
riod (up to 30 days). The recurrence of neurological symptoms
in the form of dizziness, tinnitus, and periodic increase in blood
pressure occurred in the CAS and CEA groups in 1 (2.9%) and
2 (4.1%) cases, respectively. There was no hemodynamically
significant restenosis on the side of the operated ICA in these
patients.

In the late postoperative follow-up period (up to 6 months),
asymptomatic restenosis up to 50% developed in 1 (2.9%) patient
from the CAS group due to irregular intake of antiaggregants. No
special features were revealed in the CEA group during this ob-
servation period.

Long-term results after CAS. The results of the treatment of
35 patients in the interval from 6 months to 4 years were tracked.
The mean follow-up period was 42+2 months. During the first year
(from 6 to 12 months), 2 (5.7%) patients were represented with
complaints of dizziness, headaches, and a periodic increase in
blood pressure. In both cases, the reason for this was restenosis
of the previously operated ICA up to 65% and 50%, respectively
(according to ultrasound examination). Observation during the sec-
ond year (from 12 to 24 months) revealed no special features. In
the interval from 2 to 3 years, the development of hemodynamical-
ly significant restenosis was noted in 1 (2.9%) patient with arterial
lumen narrowing up to 80%, with pronounced neurological symp-
toms, who subsequently underwent repeated CAS. In 2 (5.7%) pa-
tients during the same period, restenosis reached up to 45-50%,
and 1 (2.9%) patient died due to MI. Over a period of 3 to 4 years,
a significant narrowing of the ICA up to 70% was noted in 1 (2.9%)
case. The survival rate for the entire follow-up period was 97.2%.

Long-term results after CEA. In the long-term period after
CEA, 49 patients were followed up in the interval from 6 months
to 5 years. During the first year (12-24 months), 3 (6.1%) patients
had a hemodynamically significant narrowing of the previously
operated ICA. In 1 (2.0%) patient, the narrowing of the arterial
lumen was up to 80%, as a result of which the patient underwent
CAS. In 2 (4.1%) others, restenoses reached 45% and 50%, re-
spectively. During the second year after CEA, 1 (2.0%) patient had
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Tabnuya 7 OcnoxHeHua 8 omoanéHHom nepuode nocae KAC u K3A3
(6 mec. — 5 nem)

Nowmen /i wc/oses

MHCynbT ¢ neTanbHbiMm Ucxogom / Fatal stroke

MHcynbT 63 netanbHoro ncxoga / Non-fatal stroke
MHbapKT mmnokapaa ¢ netanbHbim nexogom / Fatal Mi
MHbapKT MnoKapaa 6e3 netanbHoro ncxoga / Non-fatal Ml
TUA/TIA

CmepTb BcneacTeue npoumnx 3abonesanHuii / Death due to other diseases

Table 7 Long-term complications after CAS and CEA (6 months - 5 years)

K3A3 / CEA (n=49) p
0 (0.0%) 0 (0.0%)
0 (0.0%) 0 (0.0%)
1(2.8%) 0 (0.0%)
4(11.4%) 6 (12.2%) >0.05
3(2.8%) 2 (4.1%) >0.05
0 (0.0%) 0 (0.0%)

NpumeyaHwe: p — cTaTUCTUYECKaA 3HAYMMOCTb PA3NYMA NOKa3aTeNel Mexay rpynnamu (no TouHomy Kputepuio Guepa)
Note: p — statistical significance of the difference in indicators between groups (according to Fisher's exact test)

Tabauya 8 Yacmoma pazsumus pecmeHo3a BCA 8
omaoanéHHom nepuoode (6 mec. — 5 nem)

CreneHb pecreHo3a

Degree of restenosis LS5 e

25-35% 21 (60.0%)
36-45% 5 (14.3%)
46-55% 4(11.4%)
56-65% 3 (8.6%)
66-75% 1(2.9%)
>75% 1(2.9%)
Okknto3na / Occlusion 0 (0.0%)

Table 8 The incidence of restenosis of the ICA in the long-term
period (6 months - 5 years)

K3A3 / CEA (n=49) p
33 (67.3%) >0.05
10 (20.4%) >0.05*
3(6.1%) >0.05*
1(2.0%) >0.05*
0 (0.0%)
1(2.0%) >0.05*
1(2.0%)

NpumeyaHwe: p — CTaTUCTUYECKasA 3HAYMMOCTb Pa3INYMA NOKasaTenei Mexay rpynnamu (no Kputepuio X2, * — no To4HoMy Kputepuio duiepa)
Note: p — statistical significance of the difference in indicators between groups (by the x? test, * — by Fisher's exact test)

Kak cneayet u3 1abn. 7 v 8, cTaTUCTMYECKM 3HAUMMBIX Pa3/u-
UM MeXAy rpynnamu B OTAANEHHOM Mepuofe He BbIABIEHO, YTO
NOATBEPKAAET BbICOKY0 3PEKTUBHOCTL M He3onacHoCTb 06omx
meTog0B (KAC 1 K3A3) B neyeHUMM NaATONOMMM COHHbLIX apTepuid y
60/1bHbIX C BbICOKMM XMPYPTUYECKUM PUCKOM.

OBCYXXAEHUE

OAHUM W3 TPO3HbIX BMAOB OCTPOrO HApyLIEHUA MO3rOBOrO
KpoBoobpalueHua (OHMK) aBnseTcs MWEMUYECKUIA UHCYALT, KOTO-
pbll 3aHUMAET TPEeTbe MECTO B CTPYKTYpe 0bLLel 1eTalbHOCTH, YCTY-
nas /Wb CMEPTU OT ULIEMUYECKON DBONe3HU cepala v OHKONOTYU-
yeckux 3abonesaHuit [1, 3, 6]. B 3KOHOMMYECKM PA3BUTbIX CTPaHaX
npoueHT netanbHocT oT OHMK coctasnset ot 12 1o 30% o1 obuiero
yncna CMepTeid, rae OCHOBHOM NPUUYMHOMN PA3BUTUA ULLIEMUYECKOTO
MHCYNbTa B 6ONbLIMHCTBE CNYYaEB ABAAETCA MMEHHO aTepoCKaepos.
Mpy 3TOM HagO OTMETUTD, YTO KCTPAKPaHUanbHoe nopaxeHme BCA
BcTpeyatotca B 70% cnyyaes, a 9-10% cnyyaeB aTepocknepos nopa-
’KaeT MHTPaKpaHMWaibHble OTAeNbl COHHbIX apTepuii [1, 3].

OueBUAHO, YTO MPU XMPYPTUYECKOM NI€YEHUU aTepPOCKIepo-
3a COHHbIX apTepui pUcK Bo3HMKHOBeHMA OHMK cHukaeTca B He-
CKO/NIbKO Pa3 U, ecTeCTBEHHO, NPOrHO3 CTAaHOBUTCA 6AaronpUATHbIM.
Bmecte ¢ Tem, aHrMonnacTMKa cO CTEHTMPOBAHMEM B HacToAliee
BPEMSA ABNAETCA PeasibHON anbTepHATUBOM OTKPLITOMY MeToay Xu-
pypruyeckoro BmeLLaTeNbCTBa. [JokasaTenbcTBa Toro, Yto oba me-
Toga (KAC n KDA3) nmetoT 0gMHAKOBO BbICOKYO 3QOEKTUBHOCTL U
6e30MacHOCTb B JIEYEHUM aTePOCKAepO3a COHHbIX apTepuit bblan
npeAcTaB/eHbl e B NPOLIOM CTONETUM B KPYMHOMACLUTabHbIX U
PaHAOMM3UPOBAHHLIX UcCneaoBaHusaAXx [1, 3, 8, 9].

Hanpumep, vccnepgosanme CREST (Carotid Revascularization
Endarterectomy Versus Stenting Trial), B KoTopom y4acTtBoBanum 117
knnHuk CLUA v KaHagp!, nokasano npenmywectso KAC nepeg K9A3
no obLiemy KOMYeCTBY TaKUX MOKasaTenel, Kak MHPAPKT MUOKap-

complete occlusion of the operated ICA, and 3 (6.1%) patients
developed restenosis up to 45%. In the interval from 4 to 5 years,
the maximum narrowing of the ICA was up to 65% in 1 (2.0%)
patient and up to 45% in 9 (18.4%) patients. In addition, during
this period, 1 patient developed TIA against the background of a
sharp increase of blood pressure to 220 mm Hg with regression
of symptoms during the first day.

Tables 7 and 8 present data on complications and the fre-
quency of restenoses in the long-term period.

As follows from Tables 7 and 8, there were no statistically
significant differences between groups in the long-term period,
which confirms the high efficiency and safety of both methods
(CAS and CEA) in treatment of carotid artery pathology in patients
with high surgical risk.

DISCUSSION

One of the severe types of acute cerebrovascular accident
is ischemic stroke, which ranks third in the structure of total mor-
tality, and second to death from CAD and cancer [1, 3, 6]. In eco-
nomically developed countries, the mortality rate from stroke is
from 12 to 30% of the total number of deaths, where the main
cause of ischemic stroke in most cases is atherosclerosis. It should
be noted that extracranial lesions of the ICA occur in 70% of cas-
es, and in 9-10% of cases atherosclerosis affects the intracranial
parts of the carotid arteries [1, 3].

Obviously, during the surgical treatment of atherosclerosis
of the carotid arteries, the risk of stroke decreases several times,
and, naturally, the prognosis becomes favorable. At the same
time, angioplasty with stenting currently becomes a real alterna-
tive to open surgical intervention. Evidence that both methods
(CAS and CEA) have equally high efficacy and safety in the treat-
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[a, VHCYNbT U cMepTb 3a 30-gHeBHbIM Nepuog nocae Xupypruye-
cKkoro Bmewatenbctsa — 4,3% n 5,1% 8 nonb3y KAC. B otganéHHom
nepuoae HabnoaeHua (4o 5 NeT) yactoTa pa3BUTMA UHCYALTA Nocae
KAC coctasuna B 8,2% npotus 6,7% nocne K3A3. B nccnegosaHum
TaKKe OblJI0 OTMEYEHO B/IMSHUE BO3PACTHOrO GpaKTopa: TaK, CTEHTU-
poBaHMe OKa3anocb Hanbonee 3GGEKTUBHLIM Yy NALUEHTOB MONOKE
69 nert, a KSA3 — crapwe 70 net. OgHMM M3 NAKOCOB UCCNEA0BAHUA
CREST ABAANOCH TO, YTO B UCCNEA0BAHMM Y4aCTBOBAAM KaK Hebonb-
LME, TaK M KPYMHbIE KAMHWUKM, KaK YacTHbIE, TaK U rOCyAapCTBEHHblE
[10].

3¢ dektnBHOCTb KAC y 60/bHBIX C BbICOKMM puckom KIAI
bblna HarNAQHO MoKasaHa B wuccnegosBaHum SAPPHIRE (Stenting
and Angioplasty with Protection in Patients at High Risk for
Endarterectomy), rge yuyactsoBanu 29 knamuuk CLUA. WccnepgoBaHue
nokasano asHoe npeumyltectso KAC Hag KSAD no nokasatenam
UHdaPKT/MHCYNbT/cMepTb B nepuoge Ao 12 mecaues: 13% npu KAC
npotus 20,4% npu KA. 3a 30-gHeBHbIV nepuog HabnogeHus Te
e nokasaTenu coctasuan 2,1% npotvs 9,3% B nonb3y KAC [11].

Hanbonbluee KonmMuyectBo ocnoxHeHuit nocne KAC 6bino
BblsiBNeHO B uccnegoBaHuax SPACE (Stent-Protected Angioplasty
versus Carotid Endarterectomy in symptomatic patients) u EVA-
3S (Endarterectomy versus Stenting in Patients with Symptomatic
Severe Carotid Stenosis). OCHOBHbIM HEA0CTAaTKOM AaHHbIX UCCNea0-
BaHWI ABNANOCH TO, YTO ONEPATOPLI, BbINOJHABLUME XMPYPrUYECKOe
BMELLATE/NIbCTBO, UMESIM HEBONBLLIOK OMNbIT U OrPaHUYEHHBIV BbIGOP
MHCTpyMeHTapua [12].

3AKNIOYEHUE

AHanu3 HenocpeacTBeHHbIX pe3ynbratoB KAC n K3A3 nokasan,
XOTA W CTAaTUCTUYECKM HE3HaYMMble, HO 3aMeTHble MpenmyLLecTBa
NepBOro MeToAa B OTHOLEHMWU CYMMaPHOM YacToTbl nepuonepawm-
OHHbIX OCNOXKHeHMi (14,3% npoTus 28,6%, p>0,05) y 6OAbHbIX U3 Ka-
TEropumn BbICOKOTO XMPYPrMYecKoro pucka. Mo OCHOBHbIM KpUtepu-
AM OTAANEHHbIX Pe3y/NbTaToB 2 METOAMK CTAaTUCTUYECKM 3HAUUMOTO
PACXOXOEHUA TaKKe HE OTMEYEHO, YTO MO3BO/AET PAacCMaTPUBaTb
3HL0BACKYNAPHbLIN METOA, NeYEHUA B KAYecTBe a/ibTepHaATMBbI Tpa-
AVLMOHHOMY XMPYPruYeckomy.

ment of carotid atherosclerosis was presented in the last century
in large-scale and randomized trials [1, 3, 8, 9].

For example, the CREST study (Carotid Revascularization
Endarterectomy Versus Stenting Trial), which involved 117 clinics
in the United States and Canada, showed the advantage of CAS
over CEA in terms of the total number of indicators such as Ml,
stroke, and death over a 30-day period after surgical intervention
(4.3% and 5.1% respectively in favor of CAS). In the long-term fol-
low-up period (up to 5 years), the incidence of stroke after CAS
was 8.2% versus 6.7% after CEA. The study also noted the influ-
ence of the age factor: for example, stenting was most effective
in patients younger than 69 years, and CEA was more effective in
patients older than 70 years. One of the advantages of the CREST
study was that both small and large clinics, private and public,
participated in the study [10].

The effectiveness of CAS in patients with a high risk of CEA
was clearly shown in the SAPPHIRE study (Stenting and Angioplas-
ty with Protection in Patients at High Risk for Endarterectomy),
which involved 29 US clinics. The study showed a clear advantage
of CAS over CEA in terms of heart attack/stroke/death in the peri-
od of up to 12 months: 13% for CAS versus 20.4% for CEA. During
the 30-day follow-up period, the same indicators were 2.1% ver-
sus 9.3% in favor of CAS [11].

The greatest number of complications after CAS was found
in the SPACE (Stent-Protected Angioplasty versus Carotid Endar-
terectomy in symptomatic patients) and EVA-3S (Endarterectomy
versus Stenting in Patients with Symptomatic Severe Carotid Ste-
nosis) studies. The main disadvantage of these studies was that
the surgeons who performed the surgery had little experience
and a limited choice of instruments [12].

CONCLUSION

Analysis of the immediate results of CAS and CEA showed,
although statistically insignificant, noticeable advantages of the
first method in the overall frequency of perioperative compli-
cations (14.3% vs. 28.6%, p>0.05) in patients from the category
of high surgical risk. According to the main criteria of long-term
results of the two methods, there was also no statistically signif-
icant difference, which allowed us to consider the endovascular
method of treatment as an alternative to the traditional surgical
technique.
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