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CTEHTUPOBAHMWE BHYTPEHHMX COHHbIX APTEPUW
Mo KOHTPO/IEM BHYTPUCOCYAUCTOrO
YNbTPA3BYKOBOI0 UCCNEAOBAHUS
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1 Jleuebno-peabusumayuonnsiii yenmp Munzopaea Poccuu,

2 Poccuiickas MeOUUUHCKAs aKaoemus HenpepbléHo20 npopeccuonaibiozo obpasoeanus Munszdpaea Poccuu,

3 Hayuonanvhblil MeOUuyuHcKuil ucciedogamenvckuil yeump xupypeuu umenu A.B. Buwnesckozo Munzdpasa Poccuu,
Mockea, Poccus

Lleaw: nokazams s3¢pghex musrHocmo u 060CHOBAHHOCMb NPUMEHEHUS BHYMPUCOCYOUCIMO20 YAbMPA3EYK0B020
uccaedoganus npu CMeHmupO8aHUU 6HYMpPEeHHUX COHHbIX apmepuil 015 OUEeHKU NPOMpY3ul amepomamo3Holl
OasKY Yepe3 cmenm.

Mamepuanvt u memoost: 3a nepuod c okmsbps no dexadps 2018 2. 6 Hauem yenmpe gvinoaneno 90 cmenmu-
DOBAHUI 6HYMPEHHUX COHHbIX apmepuil y 83 nayuenmog (y 7 nauuenmos nposedeHo 08yCmopoHHee NOIManHoe
Ccmenmuposanue 00eux 6HYmpeHHUX COHHbIX apmepuil) ¢ RpUMeHeHUeM GHYmMPUCocyOUCmozo YabmpasgyK08020
uccaedo8aHus 045 OUeHKU UHMPAONePAUUOHHOU RPOMPY3UU AMePOCKAePOMUHeCcKoll OAAUKY Hepe3 UMNAAHMU -
posanHblii cmenm. Bozpacm nayuenmos éapouposancs om 42 0o 87 (68,6%6,9) aem. CumnmomHoe nopaicerue
BHYMPEHHUX COHHbIX apmepull 0bi10 8visieaenoy 14 (16,9%) onepuposanuvix 604bHbIX, beccumnmomuoe —y 69
(83,1%). Cmenens cmenoza cocmaeasina om 60 0o 99% no danuvim npedsapumenvHbix uccae008anull yrompa-
38YK08020 0YNAEKCHOO0 UCCAe008AHUS U 8 aNbHEleM NOOMBEPHCOANACh Pe3YAbIMAMOM MASHUMHOU CRUPAAbHOU
KOMNbIOMEPHOU momozpapuu Uil ceneKmueHoi aHeuoepagpuu.

Oyenka Hepoi02UHeCK020 cmamyca nAyueHmos, a makKice yaibmpaszeyKkosoe 0ynieKcHoe Uccaed08anue
opaxuouyeanvubix apmepuil 8bINOAHAAUCL HA 30-e cCymKu nocae 8bINUCKU U3 CMAUUOHAPA 80 8PeMs KOHMP-
0/1bHO20 BU3UMA.

Pesyavmamor: mexnuueckuii ycnex cmenmupoganusi 0vin docmuerym y 100% 6oavnoix. Ilo pesyremamam
BHYMPUCOCYOUCMO20 YAbMPA3EYK08020 UCCAe008AHUS Npompy3us OaamKy Habaodaracs y 8 (8,8%) cmenmu-
DOBaHHbIX nayuenmos, 6 (6,6%) uz Hux bes aneuozpaguueckux npusHaxKoe npompysuu, u moavko y 2 (2,2%)
Oblau A6Hble aHeuoepapuueckue NpusHaKu npompysuu. B meuenue panHeeo nocaeonepayuorHoeo nepuoda
6 4 (4,4%) cayuasx zaguxcuposana mpanzumopuas uwemuyeckas amaxa. Y 1 (1,1%) 6oavroco ommeuerno
paszsumue ocmpozo uHgapkma muokapoa c nodsemom ceemenma ST uepes 24 uaca nocae cmenmupoeaHus
BHYMPEHHel COHHOU apmepull, y Heeo Jice 8biA8AEHO PA3GUMUE KPYNHO20 NOAYULAPHO20 UHCYAbMA HA CHOPOHE
cmenmuposanus Ha 3-u cymku nocae emeuiamenscmea. Y 9 (10%) nayuenmog no 0aHubiM 6HYmMpUcocyoucmoeo
YALMPA38YK 08020 UCCAE008AHUS OMMEUEHA HENOAHAS ANNO3UUUSL CMEHMA NOCAE GbINOAHEHHOU nOCmOuAamayuu
npu OMCymcmeuy makogulx aHeuoepapuuecKux npusHaKos.

Sakaouenue: BHympucocyoucmoe yabmpaszgyKo6oe Uccae008anue npu KapomuoHoM CMeHmuposanul obecne-
yygaem 60.1ee MOUHYIO OUEHKY MAK020 A6ACHUSL, KAK NPOMPY3Usi AMEePOCKAePOMUecKoil OAAuKY Yepe3 aueliKu
cmenuma. Ilpu smom, oyeHueas maxkum oopaszom UHMPAONePAUUOHHbII Pe3yAbmMam, MOICHO NPeOOMEpamums
DUCK pa3eumusi UHCYAbmMa 8 paHHeM HOCAeONepayuoHHoM nepuode. Kpome moeo, GHympucocyoucmoe yavmpa-
38YK080€ uccaedosanue no3eoasem 0osee 0emanbHo OUeHUmMb AnNO3UYUI0 CMEeHmMa U CIenerb e20 pacKpvlmus
C Uenblo ONMUMU3AUUY U YAYHULEHUS OMOANEHHbIX Pe3YAbMamos onepayuu.

Karoueevle caosa: cmenmuposanue COHHbIX apmepuil, 6HYmMpucocyOucmoe yasmpaseyKoeoe ucciedosanue,
npompy3sus 6AWKU.
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BBELEHUE

HMireMmyecKuii MHCYIIBT SIBJIICTCSI HaubOoJIee TSKe-
JIBIM OCJTIOXKHEHUEM IIPU CTEHTUPOBAHWHN BHYTPECHHUX
counabix aprepuii (BCA), KkoTropoe oTMedaeTcs Kak
B MHTpAOIIePAalIMOHHOM IEepPHUOIe, TaK M B ITOCIC-
ornepamoHHOM [1—5]. OgHUM 13 TIIaBHBIX (haKTOPOB
Pa3BUTHUS WIIEMUYECKOTO MHCYIIbTA IPHU CTCHTUPO-
Banuu BCA cuuTaeTcsd mpoTpy3us OISIIKU yepe3
STYCHKM CTCHTA, B CBSI3M C YeM BOIIPOC MPUMEHEHHUS
IOTIOJTHUTEIBHBIX METOMOB BU3yalW3allny KpaiiHe
aKTyaJicH B JaHHOM HaIlpaBJICHUU SHIOBACKYJISIPHOM
xupypruu [6—27]. BHyTpucocyamucroe yiabTpas3By-
koBoe mcciemoBanne (BCY3UM) obmamaeT BHICOKOIM
pa3pelraioneii CioCOOHOCTHIO U TTO3BOJISIET ITOJYIUTh
HCYEPITHIBAIOIIYI0 MHPOPMAIIMIO KaK Ha 3Talle Iiia-
HUPOBAaHUS OIlepallni (MCXOMXHBEINA TUAMETp apTepuid,
MIPOTSKEHHOCTD, CTeIIeHbh BBIPAXKCHHOCTH, a TaKXkKe
MOpP(dOJTIOTHS aTepOCKICPOTUIECKOM OJISITITKI), TaK ¥ Ha
3Talle OIEHKM TeXHWYECKOTO pe3ysIbTaTa Olepallni
(ammmmo3uInsT UMIIAHTUPOBAHHOTO CTCHTA, HAJMINE
IIPOTPY3UiT aTEPOMATO3HOTO COCTABJISIOIIETO Yepes
CTEHT, KPaeBbIe NMCCEKIIUU UHTUMBI) [§—28].

Taxk, mpenmymecTBo ucmoiab3oBanusg BCY3U
B IWAaTHOCTUKE IIPOTPY3Ui OBLIO ITOKAa3aHO B padoTe
Shinozaki N., Ogata N., Ikari Y., onmyOJIMKOBaHHO
B 2014 1. [27], THe onMcaHbI pe3yJIbTAaTHl aHAJIU3a IPO-
CIIEKTUBHOTO PETUCTPA, BKIIOUMBIIETO 77 MAIIUCHTOB,
KOTOPBIM OBLTO BEITIONHEHO cTeHTHpoBaHue BCA. Tlpu
5TOM 68 malKMeHTaM MPOBOAMIOCH MHTPAOIIEpaLIy-
onHoe BCY3U (cpasy mociie yCTaHOBKU yCTPOMCTBA
3aIIUTH MO3Ta OT AUCTAIBHOM 3MOOJIMH, a 3aTeM I10-
BTOPHO IIOCJIC 3Talla CTCHTHPOBAHUS U MOATBEPXKIE-
HUSI ONITUMAILHOTO aHTMOTpa(MIECKOTO pe3yIbTaTa).
I1pu aTom B 6 cayuasix (7,8%) Oblia AMarHOCTUPOBAaHA
MIPOTPY3USI aTePOCKICPOTUUECCKON OIAIKA depes
CTPYKTYpY cTeHTa. B 4 u3 6 ciiyuyaeB IpuU3HAKU IIPO-
TPY3UM OJIAIIKA HE YCTAaHOBJICHBI aHTUOTpadude-
ckn. Ha ocHOBaHMM CTaTHCTUYECKOTO aHAaIM3a OBLI
BBISIBJICH JIUIIh OXWH JOCTOBEPHBIN HE3aBUCUMBIMA
MIPEINKTOP PA3BUTHS IPOTPY3UHU OJISIIIKU — TSKEIIOe
CTCHOTUYECKOE TTOpaxkeHNe ¢ 3aMeIJICHIEM KPOBOTO-
Ka. [Tocie ompeneeHNsT IPOTPY3UH OJISIIIIKA aBTOPHI
MIPUACPKUBAINCH CICAYIOMICH JIedeOHO TaKTUKM:
OayUTOHHAs TeXHMKAa KaK IepBasi IMHUS TePaIii y BCeX
6 nmauueHToB. Y 4 13 6 MALIMEHTOB BTOPBIM 3TaIllOM
moTpedoBaach MMILJIAHTALIUS OOIMOJIHUTEIBHOTO
CTEHTA B CBSA3M C COXpaHSIOIIEICSA TPOTpy3uei («stent-
in-stent» TexHuka). CiaeayeT OTMETUTh OTCYTCTBUE
WHCYJIbTOB B JAHHOI TpyIIle MAaIlUeHTOB B TCUCHME
nocaenyomux 30 cyTok [9].

BaxHo, 94T0 JaHHOE MCCleTOBaHUE, TEeMOHCTPH -
pyroniee pe3yabraThl npuMeHeHsT BCY3U, mokasano
OOJIBIIYIO YaCTOTY BBISIBJICHUSI TIPOTPY3UM OJISIIKH,
YeM pe3yJIbTaThl aHAJOTHYHOTO MCCIICIOBAaHMS, B KO-
TOPOM TIPOTPY3US OJSIIKYM ObLIa TUArHOCTUPOBAHA
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TOJILKO B 4% ciy4aeB 1O pe3yjibTaTaM aHTHorpaduu
(M. Tsutsumi, H. Aikawa, M. Onizuka, et al., 2008) [10].

ITpnmenenne BCY3U no3BoisieT TakKe YIyJIINTh
TeXHUYECKHUE Pe3yJIbTAaThl CTEHTUpOBaHUs [8—26].
B uccnenoBannu Clark D.J. u KoJier Ha mpumepe CTeH-
tupoBanus BCA ¢ maTpaonepanvonusiM BCY3U y 97
naureHToB (107 apTepuii) MOKa3aHO, YTO HEMOJHAS
anmno3uuusl CTeHTa BhisiBisieTcss B 11%, uTo Tpebyer
TOTIOTHUTEPHOM TTOCTINIATAIINN IJIST TOCTUKCHHUST
TIOJTHOM anITo3UIINU CTeHTa. B 3TOM XXe nccienoBaHum
nporeMoHcTpupoBaHo, yTo BCY3U no3BosseT yaiie
BBISIBIISITH KaJIBIIMHUPOBaHHBIC mopaxXeHnss BCA, Ha-
JINYKEe KOTOPHIX aCCOIMUPOBAHO C BEICOKUM PHCKOM
MHTpPaoIePpallMOHHBIX OCJIOXHEeHU — 61% B rpyIimne
¢ BCY3U nportus 46% (P<0.05) [11].

Bandyk D.F. ¢ xonneramu B peTpOCIEeKTUBHOM
aHannse 220 ciiyyaeB KapOTHAHBIX CTEHTUPOBAHUNA
MO0Ka3aJi, 9YTO B TPYIIIC MAlIMEHTOB, TI¢ BO BpeMs
onepauun npuMeHsioch BCY3U (110 kapoTHIHBIX
CTCHTHPOBAHMI), BBOOAUIOCH TOCTOBEPHO MEHBIIIE
peHTTeHKOHTpacTHOTO BemecTBa (P<0.05), mpu moct-
IVJTATAIIMN YaIle UCII0Tb30BAIICH OAJITIOHBI OOJIBIIIETO
nuameTpa (6osee 6 MM), a TakKe 4allle BbISIBJISUIMCH
npotpy3un ok (P<0.01) [12].

Llerpio gaHHOM paOOTHl ABISCTCS YIYUIICHHUE pe-
3yJIbTATOB JICUCHUSI MAIIMEHTOB ¢ TeMOIWMHAMUICCKH
3HAYNMBIM aTePOCKIEPOTHYECKIM TTopakeHneM BCA
METOIOM 3HIOBACKYJISIPHON aHTHOIIJIACTMKU W CTCH-
THPOBAHUS IO BHYTPUCOCYIUCTBIM YIbTPa3BYKOBEIM
KOHTPOJIEM.

MATEPWAJTbI U METO[bI

3a mepuop, ¢ oKTsIOps mo gekabps 2018 1. B PTAY
«JIeueOHO-peabMITUTAIIMOHHBIN LIEHTP» MuH3npasa PO
BermostHeHO 90 creHTnpoBanuii BCA y 83 mamueHToB
(y 7 maiMeHTOB OCYIICCTBICHO IBYCTOPOHHEE ITO3-
TamHOe cTeHTHpoBaHue obenx BCA) ¢ mpuMeHeHnEM
BCY3MU ni1g oLieHKM UHTpAOTIepallIOHHON IPOTPY3UN
aTepPOCKICPOTHICCKON OJISIIIKY Yepe3 MMIIAaHTHPO-
BaHHBIN cTeHT. ¥Y 72 (80%) MalneHTOB MPOBEICHO
BCY3U mo uMITaHTallMK CTEHTA IS ONpenesieHUs
XapakTepa, CTEIIEHN aTepOCKIEPOTUICCKOTO Mopaxe-
HUS ¥ BBITTOJTHEHUSI BUPTYaJIbHOTO TUCTOJIOTHTIECKOTO
uccaenoBanus (iMap). ¥ Bcex 90 (100%) narmeHTOB
ucroiab3oBajgock BCY3U nociie MMIUIaHTalluK CTEHTA
¥ eT0 IMMOCTIWIATAIINH C 1IEJIbI0 BepU(PUKAIIUN IIPOTPY-
3UM aT€POMATO3HOIO COCTABJISIOIIETO M AIMO3UIUKN
crenTa. 911 90 (100%) BMeIIATENbCTB OCYILECTBISIINCH
moa MecTHoii aHecte3ueit. Bee 83 (100%) mamuenTa
MIPUHUMAJIA IBOMHYIO aHTHATPETAHTHYIO T¢PAITHIO.

Bospact marmeHToB coctaBmit ot 42 o 87 (68,616,9)
JaeT, cpeau Hux onuio 24 (28,9%) keHIUUHB 1 59
(71,1%) myxuuH. 83 (100%) cTpamanu rumepToHUYE-
CKoI1 60J1e3HbIO, Y 53 (63,8%) uMenach uilleMudecKast
00J1e3Hb cepalia, caxapHbiid quabeT O0bL1 Y 29 (34,9%)
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nmanreHToB. CuMnToMHoe opaxkeHue BCA BhIsIBIIeHO
y 14 (16,9%) onepupoBaHHBIX MAIlUEHTOB, OECCUM-
nromHoe — Yy 69 (83,1%) onepupoBaHHBIX MAITUEHTOB.
IMopaxenue npasoit BCA Ha6monanocs y 26 (31,3%),
nesoit — y 50 (60,3%), nByctoponHee — y 7 (8,4%)
nmanueHToB. CTeleHb CTeHO3a BapbUpoBajia oT 60
10 99% 1o NaHHBIM MpenBapUTEIbHBIX UCCIeq0Ba-
Huit (ynprpasBykoBas porruieporpadus (Y3IAI)) u B
JaJbHeIeM MOATBEePXKIadach pe3yIbTaTaMUu MYJb-
TUCTIUPATBLHON KOMITBIOTEPHOU TOoMOrpaduu wiu
npsiMoii aHTrorpadun. Becem manmenTam 1o v mocie
CTEHTUPOBAHMS TTPOBOIUIIACH OIleHKA HEBPOJIOTUYE-
ckoro cratyca o mkaiam NIHSS (National Institutes
of Health Stroke Scale) m mRS (modified Rankin Scale).

B 87 (96,7%) ciyyasix ucroynib3oBajicst GeqpeHHBII
noctyt, B 2 (2,2%) — mpaBbIil JIydeBoit JocTyn U B 1
(1,1%) — mipaBbIii TIIeYeBO# mocTym. B kauecTBe 3a-
IIUTBI MO3Ta oT 3Mbonu B 69 (76,6%) ciaydasx mpu-
MeHsuTach nucTtanbHasg 3ammTa (FilterWire EZ™ Boston
Scientific CIIIA; SpiderFX Embolic Protection Device
MEDTRONIC CIIA; Emboshield NAV6 Embolic
Protection System ABBOTT VASCULAR CIIA;
ANGIOGUARD® RX Guidewire System Cordis CIIIA)
u B 21 (23,4%) ciaydae MCIOTB30BAIACH MPOKCUMAITb-
Has 3amuTa (Mo.Ma Ultra MEDTRONIC CIIA).
¥ 29 (32,2%) manuveHTOB MOTpeGoBajach MpeaBapu-
TebHAS TIpeauIaTalus TOpaXkeHUsI, TTOCTIUIATALINS
cTeHTa OblIa BhIToTHeHa B 90 (100%) cityyaes. B 42
(46,7%) cnydasix GbUT UMIJIAaHTUPOBAH CTEHT C IBYX-
CJIOMHBIM nu3aiiHOM, uMelomuii ceTky MicroNET
(CGuard™ InspireMD, Uzpaunp), B 48 (53,3%)
Clydasix UMIUTAHTUPOBAHBI CTEHTHI MPEIbIAYIIEeTO
nokosieHuss (PROTEGE® RX Carotid Stent System
MEDTRONIC CIIIA; PRECISE PRO RX® Carotid
Stent System Cordis CIIA; Carotid WALLSTENT
Boston Scientific CIIIA). Bce BCY3U BuimonHsIIMCH
nmataukoM OPTICROSS™ Boston Scientific CIIIA.

Puc. 1. CteHTpoBaHue npaBoi BCA noa koHTponem BCY3W: a - uc-
XOOHasi CENeKTMBHas aHruorpaMma npaBsoro KapoTWAHOO BacceitHa
C reMOAMHaMUYECKM 3HAYNMbIM CTEHO30M (yKasaH CTpenkoi)
MpOoKCKUManbHoro otaena BCA; b - aHrorpaMma nocne uMniaHTaumm
CTeHTa W HannoHHO! NocTAUNaTaLmMm B 30Hy cTeHosa BCA

B xone npoBeneHus ucciieq0BaHUS OLIEHUBAJIN:

* IO CTEHTUPOBAHUS: CTETIEHb M XapaKTep CTEHO3a,
MPOTSKEHHOCTh MOPAXEHUS, BUPTYAIbHYIO TUCTOJIO-
TUIO aTEPOCKIIEPOTUYECKOM OJISTIKY (iMap), ICTUHHBIN
IMaMeTp apTepuu;

* TIOCJIE CTEHTUPOBAHUS U MOCTAWIATALUU: IPOTPY-
3USI aTe€POMATO3HOTO COCTABJISIIOLIETO Yepe3 STYEUKU
CTEHTa, CTEIIEHb allMO3UIMN CTEHTA, HAJIMYUE KPAaeBO
TMICCEeKIINY UHTUMBI.

Puc. 2. Mpumep BCY3W ¢ npotpy3nen aTepomMaTo3Hoit 6rsiku CKBO3b IEKu CTEHTa: a - YKa3aHbl pa3Mepbl NpoTpy3uii no faHHbiM BCY3W, npors-
XEHHOCTbI0 0T 0,6 10 0,8 MM; b - NYHKTUPHOW MHKEl 0603HAYEHa 30Ha KOHTPACTHOO BELLECTBa, CobupatoLerocs B npocaete BCA (3a cuet apdekra
«no-flow») B pesynbtaTe HakonneHusa 8 GunbTpe hparMeHToB aTepocKiepoTYecKol BNAWKN (puc. 3 1 4); C - NYHKTUPHBIMU TMHUIMU 0BBEaEHI
KpynHble NpOTPY3uKM aTepOMaTO3HbIX MaCC CKBO3b SYENKN MMMNNAHTUPOBAHHOMO CTEHTa
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Puc. 3. Cepus aHrmorpamM: a - cteHo3 BCA (06BeaeH NyHKTMPOM) nepef CTeHTUPOBaHMeM; b - CTPENKOA ykasaHo MEecTo pacronoXeHns KOpsuHb
3aLLMTHOrO GUNbTPa, 0TMEYAETCS OTCYTCTBIE KOHTPACTUPOBAHWS AnCTanbHee Gunbtpa - addekT «no-flows; ¢ - duHanbHag aHrmorpamma BCA nocne

CTEHTMPOBaHN4, KPOBOTOK BOCCTaHOB/IEH [OI'IVICaHVIE B TeKCTB]

Bce manueHTsI ocie onepaTuBHOTO BMEIATENIbCT-
Ba B TeueHMe 24 4aCOB HAXOMAWINCH B PEAaHUMAIIMOHHOM
OTIIEJICHUY TIOJ, MOHUTOPHBIM HaOTIOEHUEM C TTOCTe-
TyIOIINM TiepeBonoM B mranaTy. O1ieHKa HeBpOJIoTuYe-
CKOTO CTaTyca OTIepMPOBAHHBIX MAIIMEHTOB, a TAKXe
Y3AT 6paxuotiedanbHbIX apTepuit BEITTOMHSUTMCH Ha 30
CYTKW TIOCJIE BBITTMCKU U3 CTAIIMOHAPA HA KOHTPOJIEHOM
BU3WTE.

PE3YNbTATbl UCCNIEAOBAHUA

TexHuveckuil ycriex CTeHTUPOBaHUS ObUT JOCTUTHYT
y 100% GosbHBIX. JIeTabHBIX ClTyyaeB He 3ahUKCUPO-
BaHO.

IMo nanasiM BCY3U npotpysust Gisiiiku HaOJTIO-
nanach y 8 (8,8%) cTeHTMpOBaHHBIX TAIMEHTOB (BCE
MIPOTPY3NHU Y CTEHTOB 0€3 IBYXCIOWHOTO AM3aiiHa
ceTkn), 6 (6,6%) n3 HUX Ge3 aHTHOTpabUIECKUX TTPU-
3HAKOB MPOTPY3UH, Y TOJIBKO Y 2 (2,2%) OblIu SIBHBIC

Puc. 4. BupTyanbHasi r1cTonorus atepocknepoTuyeckon BaaLLky,
nonyyeHHas npu nposeaeHun BCY3W. CreneHb CTeH03a cocTaBnseT
83%. BunHo npeobnapnanmne GpuéposHoro (68% ¢ NOCTOBEPHOCTHIO
80%) 1 HekpoTiyeckoro (19% C 40CTOBEPHOCTbIO 61%) KOMMOHEHTOB.
[Py 3TOM NMNUAHDBIE W KaNbLMHUPOBAHHbIE BK/KOYEHMS COCTABNSOT
7% v 5% COOTBETCTBEHHO
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aHruorpacduyecKkre MpU3HAKKU MPOTPY3Uu. Y BCeX
9TUX MTAIIMEHTOB BBITTOTHSIACH TOBTOPHAS TUJIaTAIUsI
cTeHTa OGaJJIOHHBIM KaTeTepoM, v 5 (5,5%) 13 HUX 1ociie
TIOBTOPHOM AWJIATallN OATIOHHBIM KaTETEPOM TOTO K€
JaMeTpa MIPU3HAKOB MPOTPY3UH TTOBTOPHO IO JaHHBIM
BCY3MU He BHISBICHO, y ocTanbHBIX 3 (3,3%) nmanueH-
TOB MOTPEOOBAIOCH BBHITIOJTHEHUE AWIATAIINN OAJUIOH-
HBIM KaTeTepoM OoJbirero nuamerpa (Ha 0,5—1,0 mm
0oJTbIlie M3HAYATBHOTO). UMTITaHTAIMsI BTOPOTO CTEHTA
(«stent-in-stent» TexHWKa) HE MPUMEHSJIACH BBUIY
TTOJTHOTO MICUYE€3HOBEHUS TTPU3HAKOB MPOTPY3UH TTOCTE
TOBTOPHEIX OAJITIOHHBIX IUJIATAIINI cTeHTa (puc. 1, 2).

Y 1 (1,1%) u3 3THX TAIIMEHTOB TOCJIe TIOBTOPHOM
MUATalUy OAJJIOHHBIM KaTeTepoM OOJIBIIIETO Arame-
Tpa OTMeYeHa TI0JIHASI OCTAHOBKA TOKA KPOBH 10 BCeit
BCA u3-3a MacCUBHOI SMOOJIUH B CHCTEMY TUCTAIBHOM
3alUTBl MO3Ta, TIOCE yaaJeHus] KOTOPOil TMoaydyeH
HOopManbHBIN KpoBOTOK M0 BCA (puc. 3). Ongnako
y IaHHOTO TMAIlMeHTa BHISIBIIEHA 0YaroBasi HEBPOJIOTH-
Yeckasi CHMIITOMAaTUKa MHTPAOTIEPAIlMOHHO, KOTOpast
MMOJTHOCTBIO perpeccupoBalia B TeueHUe 24 JacoB.
ITo maHHBIM MAarHUTHO-PE30HAHCHOW TOMOTrpadumn
(MPT) romoBHOTO MO3Ta, BRITTOTHEHHOI uyepe3 48 uacoB
Tocjie BMEIIAaTeIbCTBA, MPU3HAKOB OCTPOTO HapyIle-
HUsI MO3T0BOT0 KpoBoobOpameHnst (OHMK) y manHoTr0
TmarenTa He 00HApPYXEHO, COCTOSTHUE PACLIEHEHO KaK
TpaH3UTOpHas uieMnyeckas ataka (TUA).

XoTs1 mpoBeneHne TIIy0OKOTo aHanmn3a MopdoiIo-
TUW aTePOCKIEPOTUIECKUX OJISAIIEK B JAHHOW CTaThe
HE TJIAHNPOBAJIOCh, BAYXXHO OTMETUTD, YTO TT0 JAHHBIM
BHYTPUCOCYIUCTOU BUPTyaJbHOU rucTonoruu (iMap),
mojryqaeMoil mpu Kaxaom BeimoaHennn BCY3U, oc-
HOBHBIM cOCTaBJIsTIOIMM (0KoJi0 50% OT Bceil Macchl
OsitiikM) BeICTyHAN (PUOPO3HBINT KOMIIOHEHT C BKJTIO-
YEeHUSIMU HEeKpOoTHUecKuX (0Kojo 20%), TUIHUIHBIX
(okoyo 10%) n KaabHUHUPOBAHHBIX (0Komo 10%)
KOMITIOHEHTOB (puc. 4). B 3aBucuMocTu OT yBenuye-
HUS JIOJU KaXIOTO MOP(MOJIOTUYECKOTO KOMIIOHEHTA
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B OOJIBIIIYIO MJTM MEHBIIYIO CTOPOHY N3MEHSIIOCH «ITOBE-
IeHUe» OJISIIITKY BO BpeMsI CTCHTHPOBaHMS. Tak, OCHOB-
HBIM TIPS INKTOPOM HEIOCTATOYHOM allITO3UIINY CTCHTA
IMocJie UMIIJIAHTAIINK SIBJSICTCS YBEJIWYCHHNE Kallb-
LIMHUPOBAHHOIO KOMIIOHeHTa Gosiee 20% ot oOLieit
Macchl. YTo B cBOIO ouepeab MOXET Cpa3y HaTOIKHYTh
Ha MBICJTb MCITOJTb30BaTh OAJUIOHHEII KaTeTep OOJIBIIIEeTO
IraMeTpa BO BpeMs IIPOBEIecHMS ITOCTAMIATAIINI IS
JIIIIIETO PACKPBITHSI CTCHTA. YBEJIMYeHUE HEKPOTH-
YeCKOro W JUITUIHOTO KOMITOHEHTOB B OOIIE Macce
OJSIIIKA ABISICTCS MIPECOINKTOPOM HECTAOMIBHOCTH
¥ BO3MOXKHOM ITPOTPY3UH IIPHU CTEHTHPOBaHUU. B Takume
CTEHO3HI 11eJIeCO00pa3Ha UMITJIAHTAIIMSI CTCHTOB C IBYX-
CJIOMHBIM ITM3aifHOM IJISI MUHUMM3AIINN BO3MOXKHBIX
SMOOIMIECKUX OCTOXKHCHUA.

B TeuyeHne paHHETO ITOCICOIEPAIIMOHHOIO TIEPH-
ona 6b110 oT™MeueHo pasButue 4 (4,4%) ciyuae TUA,
KYIIMPOBABIINXCS ITOJHOCTBIO B TeueHUE 24 4acoB.
ITo manaeiM MPT roynoBHOro Mo3ra, BHIITOJTHEHHON
yepes 48—72 yaca OT MOMEHTA BMEIIATEIbCTBA, Y 9TUX
MaleHTOB He OBII0 BHIABIEHO NTpu3HakoB OHMK,
Uy 3 M3 3TUX TAIIUCHTOB HE OIPEeAC/ISIIINCh IPU3HAKH
MIPOTPY3UH OJISIIIIKY Yepe3 CTCHT.

V28 (31,1%) nanueHTOB OBLIO BBISIBIICHO HATUYME
aTepoOMaTO3HOTO KOMIIOHEHTa B KOp3WHEe (QUIBTpa
IUCTATBHOM 3aIlUTHI TIOCJIEe €r0 M3BJIeUCHUS (pucC. S).
Bcem 28 OOMBHBIM yCTaHOBIICH CTEHT, HE MMCIOIITUIA
IBYXCIIOMHOTO OU3aifHa ceTKu. M, Hao0opoT, y Bcex
4?2 manmeHTOB, KOTOPHIM OBbLT MMIUTAHTHPOBAH CTCHT
¢ nByxcioiHBEIM mu3aitHoMm cetku (CGuard), He OT-
MEYaJoCch HAJIMYUSI aTepOMATO3HOTO COIECPKUMOTO
B KOp3WHE (DMIIBTPA ITOCTIC €TO U3BICUCHUSI.

Y 1 (1,1%) 6onbHOro 3aMKCUPOBAHO Pa3BUTHE
OCTpOTO MH(papKTa MUOKapaa ¢ MOIbEMOM CErMEHTa
ST (OMMcST) gepes 24 gaca mocie CTCHTUPOBAHUS
BCA ¢ ocTpoii 0ocTaHOBKOI KpOBOOOpAIIEHUS U TIPO-
BellcHNEM peaHMMAaIIMOHHBIX MepOIIpHUATHIA. JJaHHOMY
MMAIEeHTY OBUIO BBITIOJIHEHO 3KCTPEHHOE CTCHTHUPOBA-
HUe TIepeTHe MexKkeTynoukoBoii aprepun (ITM2KA).
OnHako Ha (poHe TBOMHOM aHTUATPETAHTHOM TepaITuu
gepes 48 9acoB OTMEUEH TPOMOO03 UMIUIAHTHPOBAHHOTO
creHTa [IM2KA ¢ mOBTOpHBIM YpeCKOXHBIM KOPOHAp-
HBIM BMEIIATEILCTBOM M MPOBEICHUEM OaJIZIOHHOM
aaruoracTuku. Yepe3 12 gacoB mocje IMTOBTOPHOTO
BMmemarteabcTBa Ha [IM2KA y maHHOro mauuMeHTa
OTMEYeHa OCTpast HeBPOJIOTHMYCCKASI CUMIITOMATUKA
¢ pasBuTHeM KpymnHoro nonymapHoro OHMK, otme-
yeHHas 1o gaHHbIM MPT roioBHoro mosra Ha UICH-
JIaTepaibHOM CTOpOHE paHee cTeHTHpoBaHHOW BCA.
ITo pesynbpratam Y3/I' mpu3HakoB TpomMOO3a CTEHTA
BCA y aToro mamneHTa He BBISIBJICHO.

¥ 9 (10%) mamenToB Bo Bpemsi BCY3U otMeueHa
HEIIOJIHAS alllIO3UIUSI CTEHTA II0CJIC BBIITOTHECHHOMN
IMOCTAMIATAINN, O0e3 SIBHBIX aHTHOTpaduueCcKUX
MMpu3HaKoB. [IpuMedaTeTbHO, YTO V TUX ITAIIICHTOB

Puc. 5. DuAbTp C aTepOMaTO3HbIM COAEPXMMbIM

10 JaHHBIM BUPTYaJbHOI rucronoruu (iMap) atepo-
CKIIEPOTUYCCKOM OJISIIIKHN ITPEBATUPYIOIMINM KOMIIO-
HEHTOM BCeT/Ia BBICTYIIAST KaJIbIINiA. Y BCeX MAIlMEHTOB
BBITIOJTHEHA IIOBTOPHAS AWJIaTaIlsI CTCHTA OaJUTOHHBIM
KaTeTepoM OOJIBIIETo IMaMeTpa C YIOBIETBOPUTEIb-
HBIM pe3yJIbTaToOM I10 JaHHBIM TToBTOopHOTO BCY3MU.

IIpr3HaKOB KpaeBoil TMCCEKIINMYA WHTUMBI T10 TaH-
HeIM BCY3MU BHIsIBIICHO HE OBLIO.

Ha 30 cyTkm nociie BBIMMCKY M3 CTAIlIMOHApa HAMK
OBIJT BBITIOJTHEH KOHTPOJIbHBIN ocMotp 1 Y3/II' 6pa-
xuonedanbHbIx aptepuit 79 (95,1%) onepupoBaHHBIM.
ITo pe3ynabraram Y3/II' Bce CTeHTHI OBUIN TTPOXOINMBEI,
03 MpU3HAKOB 3HAYMMOTO pecTeHo3a. MHCYyIbTOB
B 30-IHEBHEBIN TIEpHOI Y JAHHOM T'PYIIIHI ITAIICHTOB
He Ha0JI101a10Ch.

4 (4,9%) onepupoBaHHBIX MAallMEHTa HE CMOLIK
MMOCETUTh HAIy KIMHUKY 4depe3 30 CYyTOK 110 Mpudr-
HE He CBSI3aHHOU ¢ MX 3m0poBbeM. [loaToMy ¢ HUMH
cocrosiachk TeneoHHasa Oecema, BCe ST IMAIlMCHTHI
OLICHUBAJIM CBOE COCTOSTHHE KaK YIOBICTBOPUTEIBLHOE.

SAKJTHOYEHUE
Ipumenenue BCY3U npu crentuposannu BCA,
HECOMHEHHO, JaeT 0oJiee OOIIMPHOE OIpeneieHue
SIBJICHUSI MIPOTPY3UU aTEPOCKIEPOTUYECKON OJISIIIKI
yepes SYeiiKi CTeHTa BO BpeMsl OIlepalliy, YTO AaJIEKO
He BCeraa Mbl MOXXEM BUAETh aHTMOrpadpuyecKu, a rjiaB-
HO€, I103BOJISIET UCIIPABUThH 3TY OMACHYIO CUTYALUIO,
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TeM CaMBIM IIPEIOTBpAaIlasl PUCK Pa3BUTHUSI MHCYJIbTA
B paHHEM II0CJIeOIIepalliOHHOM nepuone. Kpome Toro,
JlaeT BO3MOXHOCTB 00JIee IeTaTbHOM OIIEHKH aITIo3M-
IINY CTEHTA, CTEIICHU €T0 PACKPBITHS, UTO, OE3YCIIOBHO,
HTPaeT BasKHYIO POJIb B HETIOCPEICTBEHHOM PE3yJIBTATe
BBITIOJTHEHHOTO BMEIIIATEILCTBA U €T0 OTHAJICHHEIX pe-
3yJIbTaTaX, MOBBIIIAs 6€30IaCHOCTD 1 3 (HEKTUBHOCTh
KapOTHUIHOTO CTCHTUPOBAHUSI.
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JanpHeimee MpUMeHEeHNE BHYTPUCOCYIUCTBIX
BU3YAIM3UPYIOIINX METOONK, a TaKKe IMpUMEHEHUE
CTECHTOB C IBYXCJIOWHBIM IM3aifHOM IIPU CTCHTHPOBA-
aHun BCA, 110 HallleMy MHEHUIO, CIeJIaeT 3TOT METOI
IpOoGIIAKTUKY UIIEMUYECKOTO MHCYIIBTA elle Oolee
3P HEKTUBHBIM U 6€30MacCHBIM.

Kongauxm unmepecoé omcymcmeyem.
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INTRAVASCULAR ULTRASOUND-GUIDED
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Objective. The study was aimed at demonstrating efficacy and feasibility of intravascular ultrasound during
internal carotid artery stenting for assessment of atheromatous plaque protrusion through a stent.

Patients and methods. Over the period from October to December 2018, the specialists of our Centre performed
a total of 90 internal carotid artery stenting procedures in 83 patients (of these, 7 patients underwent bilateral
staged stenting of both internal carotid arteries) using intravascular ultrasound in order to assess intraoperative
protrusion of an atherosclerotic plaque through the implanted stent. The patients’ age varied from 42 to 87
(mean 68.6%6.9) years. Symptomatic lesions of internal carotid arteries were revealed in 14 (16.9%) operated
patients and asymptomatic lesions in 69 (83.1%). The degree of stenosis varied from 60% to 90% according
to the findings of preliminary duplex ultrasonography and was subsequently confirmed by the results of multislice
computed tomography or selective angiography.

The assessment of the patients’ neurological status, as well as duplex ultrasonography of brachiocephalic
arteries were performed at a scheduled follow-up visit on day 30 after discharge from hospital.

Results. The technical success of stenting was achieved in 100% of patients. According to the findings
of intravascular ultrasound, plaque protrusion was observed in eight (8.8%) stented patients. Among them, six
(6.6%) were free from angiographic signs of protrusion and only two (2.2%) had apparent angiographic signs
of protrusion. During the early postoperative period, transient ischaemic attack was identified in four (4.4%) cases.
One (1.1%) patient was found to develop ST-segment elevation acute myocardial infarction 24 hours after internal
carotid artery stenting, followed by large hemispheric stroke on the side of stenting revealed on postoperative day
3. Nine (10%) patients according to the findings of intravascular ultrasound were diagnosed as having incomplete
Sstent apposition after postdilatation, with the absence of such signs on angiography.

Conclusion. Intravascular ultrasound during carotid stenting provides a more accurate assessment of such
an event as atherosclerotic plaque protrusion through a stent’s cells. At the same time, IVUS-guided assessment
of the intraoperative outcome may prevent the risk for the development of stroke in the early postoperative period.
Besides, intravascular ultrasound allows a more detailed assessment of stent apposition and the degree of stent

expansion in order to optimize and improve the remote results of the operation.

Key words: carotid artery stenting, intravascular ultrasound, plaque protrusion.

INTRODUCTION

Ischaemic stroke is a major complication during
stenting of internal carotid arteries (ICAs), that can
occur both intra— and postoperatively [1—5]. Prolapse
of an atherosclerotic plaque (ATP) through the cell stent
has been suggested as one of the main risk factors for the
development of ischaemic stroke following carotid artery
stenting (CAS), therefore the problem of additional
methods of imaging is extremely important in this field
of endovascular surgery [6—27]. Intravascular ultrasound
(IVUS) provides high-resolution vessel imaging
and makes it possible to obtain exhaustive information
both at the stage of planning of the operation (initial
arterial diameter, extension, degree of severity, as well

as morphology of an atherosclerotic plaque) and at
the stage of assessing the technical result of the operation
(implanted stent apposition, presence of protrusions
of the atheromatous component through the stent,
and edge intimal dissections) [§—28].

Thus, advantages of using IVUS in diagnosis
of protrusions were demonstrated in the article
by Shinozaki N., Ogata N., Ikari Y. published in 2014
[27] and reporting the results of analysing a prospective
register including a total of 77 patients subjected to ICA
stenting. Of these, 68 patients underwent intraoperative
IVUS (immediately after deployment of a device
of cerebral protection from distal embolism and then
again after the stage of stenting and confirmation
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of optimal angiographic results). Six plaque protrusions
(7.8%) through the stent struts were detected by IVUS
but only 2 (2.6%) by angiography. Only one statistically
significant independent predictor of plaque protrusion
was preprocedural severe stenosis with flow delay. Once
plaque protrusion was detected, the authors adhered
to the following therapeutic policy: balloon technique
as the first-line therapy in all six patients Additional
postdilations (n=6) and stent-in-stent implantations
(n=4) were performed to correct the plaque protrusions.
Mention should be made that no late stroke was observed
at 30 days after the procedure [9].

It is important that this study reporting the results
of using IVUS showed higher frequency of detecting
plaque protrusion than the results of an analogous study
wherein plaque protrusion was diagnosed only in 4%
of cases according to the results of angiography (M.
Tsutsumi, H. Aikawa, M. Onizuka, M., et al., 2008) [10].

The use of IVUS also makes it possible to improve
the technical results of stenting [8—26]. In their study,
Clark D.J., et al. by an example of ICA stenting with
intraoperative IVUS in 97 patients (107 arteries) reported
that IVUS detected stent malapposition in 11%, which
required additional postdilatation in order to achieve
complete stent apposition. They also demonstrated
that calcium ICA lesions associated with high risk
of postoperative complications were detected in more
arteries with IVUS than angiography (61 vs. 46%,
P<0.05) [11].

Bandyk D.F., et al. in a retrospective review of their
carotid stent registry (n=306) identified 220 CAS
procedures performed with either a digital C-arm
fluoroscopy alone (n=110) or in conjunction with IVUS
(n=110). IVUS usage resulted in lower (P<0.05) contrast
agent volumes. IVUS imaging resulted in the use of larger
diameter balloons (typically 6 mm) and identified
more residual stent abnormalities (plaque protrusion)
(P<0.01) [12].

The purpose of our study was to improve the results
of treatment in patients with haemodynamically
significant atherosclerotic ICA lesions by means
of intravascular ultrasound-guided endovascular
angioplasty and stenting.

PATIENTS AND METHODS

Over the period from October to December 2018,
the specialists of the Medical and Rehabilitation Centre
performed a total of 90 ICA stenting procedures in 83
patients (among them, 7 patients underwent bilateral
CAS in a staged fashion) using IVUS in order to assess
intraoperative protrusion of an atherosclerotic plaque
through the implanted stent. Seventy-two (80%)
patients underwent IVUS prior to stent implantation
for plaque characterization, determining the degree
of atherosclerotic lesions and performing virtual
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histology (iMap). IVUS after stent implantation
and postdilatation was performed in all 90 (100%) cases
in order to verify atheromatous component protrusion
and stent apposition. All interventions were carried out
under local anaesthesia. All 83 (100%) patients received
dual antiplatelet therapy.

The patients’ age varied from 42 to 87 (mean
68.616.9) years. There were 59 (71.1%) men and 24
(28.9%) women. All 83 (100%) patients suffered from
hypertension, 53 (63.8%) had ischaemic heart disease,
and 29 (34.9%) had diabetes mellitus. Symptomatic ICA
lesions were revealed in 14 (16.9%) operated patients,
asymptomatic —in 69 (83.1%). Lesions of the right ICA
were detected in 26 (31.3%), of the left ICA — in 50
(60.3%), and bilateral lesions — in 7 (8.4%) patients.
The stenosis degree ranged from 60% to 99% according
to the findings of preliminary examinations (Doppler
ultrasonography), which was later on confirmed by the
results of multislice computed tomography or direct
angiography. All patients before and after stenting
underwent assessment of the neurological status using
the NIHSS (National Institutes of Health Stroke Scale)
and mRS (modified Rankin Scale).

The femoral approach was used in 87 (96.7%)
cases, the right radial access in 2 (2.2%) cases, and the
right brachial approach — in 1 (1.1%) case. Distal
cerebral embolic protection was used in 69 (76.6%)
patients by means of the following devices: FilterWire
EZ™ (Boston Scientific, USA), SpiderFX Embolic
Protection Device (Medtronic, USA), Emboshield
NAV6 Embolic Protection System (Abbott Vascular,
USA), Cordis ANGIOGUARD® RX Guidewire
System (USA), whereas proximal protection was
used in 21 (23.4%) patients by means of the Mo.Ma
Ultra (Medtronic, (USA). Twenty-nine (32.2%)
patients required predilatation of the lesion, with stent
postdilatation performed in 90 (100%) cases. The dual
layer MicroNet mesh stent (CGuard™ InspireMD,
Israel) was implanted in 42 (46.7%) cases, whereas
such previous-generation stents as the Protégé™
RX carotid stent system (Medtronic, USA), Cordis
PRECISE PRO RX® Carotid Stent System (USA),
Carotid WALLSTENT (Boston Scientific, USA) were
implanted in the remaining 48 (53.3%) cases. All IVUS
procedures were performed using the OPTICROSS™
catheter (Boston Scientific, USA). Within the time
frame of the study, the following parameters were
assessed:

. prior to stenting: degree and pattern of stenosis,
extension of the lesion; virtual histology of atherosclerotic
plaque (iMap), true arterial diameter;

. after stenting and postdilatation: protrusion
of the atheromatous component through stent cells,
stent apposition degree, and the presence of intimal edge
dissection.
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All patients for 24 postoperative hours were monitored
in the intensive care unit, to be then transferred to the
general ward. Assessment of the operated patients’
neurological status, as well as Doppler ultrasonography
ofbrachiocephalic arteries were performed at a scheduled
follow-up visit on day 30 after discharge from hospital.

RESULTS

The technical success was achieved in 100%
of patients, with no lethal outcomes observed.

The IVUS findings demonstrated plaque protrusion
in eight (8.8%) stented patients (all protrusions in the
stents without double-layer mesh design). Of these, six
(6.6%) were free from angiographic signs of protrusion
and only two (2.2%) had clear-cut angiographic evidence
of protrusion. All these patients underwent repeat stent
dilatation using a balloon catheter, in five (5.5%) of them
after repeat dilatation with a balloon catheter of the same
diameter, no protrusion was revealed by IVUS, and the
remaining three (3.3%) patients required dilatation with
a balloon catheter of a larger diameter (0.5—1.0 mm
more than the initial one). The stent-in-stent technique
was not used because of complete disappearance
of protrusion signs after repeat balloon dilatation of the
stent (Fig. 1, 2).

One (1.1%) of these patients after repeat dilatation
with a balloon catheter of a larger diameter was found
to have total arrest of blood flow through the entire
ICA due to massive embolism into the cerebral distal
protection system, removal of which resulted in normal
blood flow through the ICA (Fig. 3). However, this
patient demonstrated intraoperative focal neurological
symptomatology, completely regressing within 24
hours. The findings of magnetic resonance imaging
(MRI) of the brain, carried out 48 hours postoperatively
revealed no signs of acute impairment of cerebral
circulation (AICC) in this patient, with the condition

Fig. 1. IVUS-guided stenting of the right ICA: a - baseline selective
angiogram of the right carotid basin with haemodynamically
significant stenosis (indicated by the arrow) of the right proximal
portion of the ICA; b - angiogram after stent implantation
and balloon postdilatation in the ICA stenosis zone

regarded as transient ischaemic attack (TTA).

Although no in-depth analysis of the morphology
of atherosclerotic plaques was envisaged in this article was,
it is important to mention that according to the findings
of intravascular virtual histology (iMap) obtained in every
procedure of IVUS, the main component (approximately
50% of the total mass of the plaque) was a fibrous one
with inclusions of necrotic (about 20%), lipid (about
10%), and calcified (about 10%) components (Fig. 4).

Fig. 2. Example of IVUS with atheromatous plaque protrusion through the stent's cells: a - shown are the pratrusion dimensions by the IVUS data,
measuring from 0.6 to 0.8 mm in length; b - the dashed line indicates the zone of the contrast agent collecting in the ICA's lumen (due to the

"no-flow" effect) resulting from accumulation of atherosclerotic plague fragments in the filter (see Figures 3 and 4J; ¢ - the dashed lines encircle
large protrusions of atheromatous masses through the implanted stent's cells
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Fig. 3. A series of angiograms: a - ICA stenosis (encircled by the dashed line) prior to stenting; b - arrow indicates the location of the protective
filter basket, evident is the absence of opacification distally to the filter - the “no-flow" effect); ¢ - final angiogram of the ICA after stenting, with

the blood flow restored (description in the text)

Depending on the increase of the fraction of each
morphological component, the plaque’s behaviour
during stenting changed either upward or downward.
Thus, the main predictor of malapposition of the stent
after implantation was an increase in the calcified
component by more than 20% of the total mass, which,
in turn, might immediately suggest an idea to use a larger-
diameter balloon catheter during postdilatation for better
stent expansion. An increase in the necrotic and lipid
components in the total mass of the plaque is a predictor
of instability and possible protrusion during stenting. It is
feasible to implant double-layer design stents into such
stenoses for minimization of embolic complications.
During the early postoperative period, there were
4 (4.4%) cases of TIA, completely resolving within
24 hours. According to the findings of cerebral MRI
performed at 48—72 hours postoperatively these patients
were free from signs of AICC, with no evidence of plaque

Fig. 4. Intravascular ultrasound-derived virtual histology of an
atherosclerotic plague. The degree of stenosis amounts to 83%.
Seen is predominance of the fibrous (68% with reliability of 80%)
and necrotic (19% with reliability of 61%) components, with the lipid
and calcified inclusions amounting to 7% and 5%, respectively
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protrusion through the stent observed in 3 of these
patients.

Twenty-eight (31.1%) patients were found to have
the presence of the atheromatous component in the
basket of the filter of distal protection after its retrieval
(Fig. 5). All 28 patients received stents without double-
layer mesh design. And, vice versa, all 42 patients
undergoing implantation of dual layer design stents
(CGuard) appeared to have no atheromatous contents
in the filter basket after its retrieval.

One (1.1%) patient was found to develop ST-segment
elevation acute myocardial infarction (STEAMI) 24
hours after ICA stenting with acute circulatory arrest,
followed by appropriate resuscitation measures taken.
This patient underwent emergency stenting of the
anterior interventricular artery (AIVA). However,
on the background of dual antiplatelet therapy, 48 hours
thereafter there occurred thrombosis of the implanted
AIVA stent, managed by repeat percutaneous coronary
intervention and balloon angioplasty. 12 hours after
repeat intervention on the AIVA, this patient was
found to have acute neurological symptomatology
with the development of large hemispheric AICC, as
identified by the findings of brain MRI on the ipsilateral
side of the previously stented I[CA. Doppler ultrasound
revealed no evidence of ICA stent thrombosis in this
patient.

Nine (10%) patients during IVUS were found to have
incomplete stent apposition after postdilatation, without
apparent angiographic signs thereof. Notably, in these
patients according to the findings of virtual histology
(iMap) calcium was always a prevailing component
of an atherosclerotic plaque. All patients underwent
repeat stent dilatation using a larger-diameter balloon
catheter, with a satisfactory result according to the
findings of repeat IVUS.

The findings of IVUS revealed no signs of intimal
edge dissection.
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On day 30 after discharge from hospital we performed
control examination and Doppler ultrasonography
of brachiocephalic arteries in 79 (95.1%) operated
patients. According to the findings of Doppler ultrasound,
all stents were patent, with no evidence of significant
restenosis. No 30-day strokes were observed in this
patient cohort.

Four (4.4%) operated patients failed to visit our clinic
after 30 days for health-unrelated reasons. Therefore,
they were reached by phone, with all four self-assessing
their health status as satisfactory.

CONCLUSION

The use of IVUS during ICA stenting undoubtedly
provides more extensive determination of the event
of atherosclerotic plaque protrusion through stent’s
cells during surgery, which far from always can be
seen angiographically, and more importantly, makes
it possible to correct this dangerous situation, preventing
thereby the risk for the development of stroke in the
early postoperative period. Besides, it gives a possibility
of a more detailed assessment of stent apposition
and the degree of stent expansion, which certainly plays
an important role in the immediate outcome of the
performed intervention and its remote results, increasing
safety and efficacy of carotid stenting.

Further application of intravascular imaging
techniques, as well as the use of dual layer design stents
during ICA stenting will, in our opinion, make this
method of prevention of ischaemic stroke even more
efficient and safer.

Conflict of interest: none declared.
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