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KAlo4oBi caoBa: PE3IOME
KapoTuaHi  apTepii, arepocknepoTuyHi  AKTyanbHicTb. KapoTuaHu aTepocknepo3 € OCHOBHUMM  YMHHWKOM  PO3BUTKY
OnAWKN, KapOTUOHWA CTEHO3, ynbTpa-  iWeMiYHOro iHCynbTy. BusHaueHHs nokanisauii Ta CTPYKTYpyu aTepoCKnepoTUYHMX
3BYKOBE [AOCTIOKEHHS. ONSALWOK, CTYNEeHs CTEHO3y BHYTPILWHbLOI COHHOI apTepii MOXe AOMOMOITU MPOrHO3y-

AAS KOpECNOHAEHLL:

BaTW PO3BUTOK NOpYyLLUEHb LiepebparnbHoi reMoanHaMiki 3a AOMOMOro KOMMIIEKCHOro
yNbTPa3BYKOBOrO AOCHIMKEHHA COHHUX apTepii.

Meta po60oTH — exorpadiyHO OLIHUTK 3B’S30K MiXK XapakTepoM aTepocKnepo3y COHHMUX
apTepiii Ta nokanisauieto iLleMi4yHOro iHCyneTY.

Abdynnaes Piseat Sley6osuy Martepianu Ta meToau. Y 127 nauieHTis (8ikom 37—74 poku, B cepeiHboMy 567 pokis)
Hae4arnbHo-HayKoBWi IHCTUTYT NICASAUN- 3 jemiuHnm iHcynsTom (1), Bidyanisyanucsi aTepocknepoTUuHi BRSLKA B COHHUX
NMOMHOI OCBITU XapkiBCbKOTO HaloHanb-  apTepisix, BU3HAYaNMCs iX nepeBaxHa Nokaniaallis, BHYTPIlLHS CTPYKTypa Ta CTyMiHb
HOro MeauqHoOro yHisepcuteTy MIHICTEP-  cTeHosy y ABOBMMIPHOMY Ta KONbOPOBOMY [OMMNEpPiBCHKOMY PexuMi. [lauieHTu
CTBa OXOPOHU 3A0POB’A YKpaiHu; 3 iIMOBIPHUM KapioeMBOMIYHNM MOXOMKEHHSIM IHCYTBTY Gy BUKIIOYEH] 3 BUGIPKU.

npocn. Hayku, Gya. 4, m. Xapkis, YkpaiHa,  Pegynwtati Ta ix o6roBopeHHs. KapoTuaHuii CTeHo3 BennuuHol >60% peecTpy-

61022;

BaBcsi y 23 (18,1+3,4%) xBopux npaBobiyHum Il Ta y 38 (30,0+4,1%) xBopux 3 niBo-

e-mail: rizvanabdullaiev@gmail.com Giuum 1l (p=0,04). Mpwn kapoTuaHOMY cTeHosi Ginblie 60% cepeaHi apudMeTUuH

3HayeHHs iHaekciB VBca/V3ca y xBopux 3 npaBobiyHuMM iweMiyHum iHcynstom (M)
3,07%0,34 Ta y xBopuX 3 MiBOGIYHMM iLLemiuHuM iHcynbToMm (J111) — 3,21+0,45, Ha cTaTuc-

© Aboynnaee PA., Epimerko A.C., TUYHO 3HauyWoMy piBHi BUWi (p=0,01), Hix Npn cTeHosi <60%. KanbunHoBaHi Brswkn
CucyH J1.A., €cpimeniko C.I, y xsopux 3 NIl peectpysanuca y 3 (4,9+2,8%), a y xeopux 3 Jlll — y 4 (6,623,2%) Bu-
A60ynnaee PP, 2024 nagkax, roMoreHHi 6nswkm — y 6 (9,8+3,8%) Ta y 7 (11,5£4,1%) BMnagkax, reTeporeHHi

6nawkn —y 9 (14,8+4,5%) Ta y 13 (21,3+5,2%) Bunagkax. bnswku 3 Bupaskoto 6yno
BusiBneHo y 5 nauientiB 3 Ml (8,2+3,5, %) Ta y 14 nauienTiB 3 J1ll (23,0£5,4%), wo
Ha CTaTUCTUYHO 3Hauyllomy piBHi (p=0,01) yacTiwe 3a BUSIBNEHHS KanbLWHOBaHMX
6nawok npu Nil. Y xsopux 3 Jlll nokanizauisi GnsLWOK y NPOKCUMAanbHOMY CErMeHTi
BHYTPILIHBLOI COHHOI apTepii Big3Havanaca y 21 (34,416,1%) Bunagky, LWwo
Ha CTaTUCTUYHO 3Ha4yLloMy pieHi (p=0,04) yacTiwwe 3a iHWi BigAinM COHHNX apTepin.
BucHOBKUW. BCTaHOBNEHO, WO TSXKKUA KApPOTUAHWIA CTEHO3 MpW NiBOGIYHOMY iLeMiy-
HOMY iHCYNbTi 3yCTpiYaeTbCA Ha CTATUCTMYHO 3Hauyllomy piBHi 4acTiwe (p=0,04)
3a CTeH03 <60%, Hix npu npaBobGiyHoMy II.

Bupaska (gecTpykuisi) Onswok € Halbinbl 3Havywmum aktopom po3sutky I
i BUSIBNSIETBCSH Ha CTATUCTMYHO 3HAYYLLIOMY PiBHi YacTille 3a KanbLMHOBaHi Gnsiwku
(p=0,01) npw 1II.

Y xBopux 3 Jlll TAXKUIA KapoTUAHUA CTEHO3 Yy NPOKCUManbHOMY BiAAini BHYTPILLHBOT
COHHOI apTepii PeecTpyeTbCs Ha CTATUCTUYHO 3HadywoMmy piBHi YacTiwe (p=0,04),
HiX B iHLUIWX BigAQinax COHHUX apTepin.

OpuriHanbHi gocnigkKeHHs 164 Original research
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Mpn kapotugHoMy cTeHo3i Ginblie 60% cepedHi apudMETUYHI 3HaAYeHHs iHOeKciB
VBca/V3ca y xsopux 3 Ml (3,07+0,34) Ta y xBopux 3 J1ll (3,21£0,45), Ha cTaTUCTUYHO
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ABSTRACT

Background. Carotid atherosclerosis is the main factor in the development of
ischemic stroke. Determining the location and structure of atherosclerotic plaques
and the degree of stenosis of the internal carotid artery can help to predict the
development of cerebral hemodynamic disorders using a comprehensive ultrasound
examination of the carotid arteries.

Purpose. To assess the relationship between the nature of atherosclerosis of the
carotid arteries and the location of ischemic stroke by means of echography.

Materials and methods. In 127 patients (age 37-74 years, average 56+7 years)
with ischemic stroke (IS), atherosclerotic plaques in the carotid arteries were visualized,
their predominant localization, internal structure and degree of stenosis were
determined in two-dimensional and color Doppler modes.

Result. Carotid stenosis of >60% was recorded in 23 (18.1+£3.4%) patients with right-
sided IS and in 38 (30.0+4.1%) patients with left-sided IS (LSIS) (p=0.04). With carotid
stenosis more than 60%, the Vica/Vcca index in patients with RSIS was 3.0710.34,
and in patients with LSIS — 3.21+0.45, which was significantly (p=0,01) higher than
in stenosis <60%. Calcified plaques in patients with RSIS were recorded
in 3 (4.9%2.8%), and in patients with LSIS — in 4 (6.6%3.2%) cases, homogeneous
plagues — in 6 (9.8+3.8%) and in 7 (11.5+4.1%) cases, heterogeneous plaques —
in 9 (14.844.5%) and 13 (21.3+5.2%) cases, plaques with ulceration — in 5 (8.2+3.5%)
and 14 (23.0+5.4%) cases, respectively. In patients with LSIS, localization of
plaques in the proximal segment of the internal carotid artery in 21 (34.4+6.1%)
cases was observed to be significantly (p=0.04) more frequent than in other segments
of carotid arteries.

Conclusions. It has been established that carotid stenosis of more than 60% in LSIS
occurs significantly (p=0.04) more often than in right-sided ischemic stroke.

Ulceration (destruction) of plaques is the most significant factor in the development
of IS and in the LSIS it is recorded significantly (p =0.01) more often than calcification.
In patients with LSIS, severe carotid stenosis is recorded significantly (p=0.04)
more often in the proximal section of the internal carotid artery.

The highest index Vsca/Vcca among patients with LSIS and RSIS with high
reliability (p=0.01) is recorded in carotid stenosis of more than 60%, than <60%.

Abdullaiev RYa, Yefimenko AS, Sysun LA, Yefimenko SG, Abdullaev RR. Relationship between carotid
atherosclerosis and localization of ischemic stroke. Ukrainian journal of radiology and oncology. 2024;32(2):164—175.
DOI: https://doi.org/10.46879/ukroj.2.2024.164-175
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BCTYN

ATepocknepo3 COHHUX apTepiil € OAHIEID i3 OCHOBHUX
MPUYMH iLLEMIYHOMO IHCYMbTY, @ TakoX MapKepom CTaHy
CYOWHHOI CUCTEMM Ta oOUuiHKM pu3smnky. Kpim cTynens
fNoKanbHOro CTEHO3Y COHHWX apTepi, KOMMOHEHTU 6ns-
WOK € BaxnuMBumu pakTopamu ixHbOi HecTabinbHOCTI
Ta NOAAnbLIOr0 PU3NKY TPAH3UTOPHOI ieMIYHOT aTaku
abo iHcynbTy. ToyHa xapakTepucTuka GrsiLok A403BONseE
BMSBMTW MaUiEHTIB i3 BWCOKUM PU3UKOM Liepebpo-
BacKynsipHUX nopyleHb. HectabinbHa 6nsiika xapak-
TEPU3YETLCH HASIBHICTIO B Hi AiNSHOK KPOBOBWIMBY,
BMTOHYEHOi abo pedekTHOi hibpo3HOi 0BONOHKK, WO
nokpueae 6araTte Ha ninign HekpoTu4dHe sapo [1].

HesBakaloum Ha HasiBHICTb BENUKOI KiNbKOCTi MeToaiB
Bidyanisauji ekcTpakpaHianbHOro Biaainy COHHUX apTepin,
MOKM LLO OCTaTOYHO He BCTAHOBMEHO, SIKUM i3 HUX Mae
OyT! 30N0TUM CTaHAAPTOM AN BU3HAYEHHS HasiBHOCTI
aTepockneposy Ta OLiHKW Moro TspkKocTi [2]. docnigxeH-
Ha David Pakizer (2023) nokasytoTb, wo metoq KT mae
Hambinblly TOYHICTL ONS BUSIBMEHHSA Bpasnueux 6ns-
WOK Ta X XapakTepucTuku, arne He Oyno BusIBNEHO
CTaTUCTUYHO 3HauyLwoi pisHWLUi 3 pesynbratamm MPT
B OLiHUi xapakTepy 6nsiwok. 3a XxapakTepucTMKo cTa-
GinbHMX 6nswok KT ta MPT nokasanu maixe ogHakoBy
TouHicTb — 90% npotn 89%, BignosigHo [3]. Pe3ynsratn
iHLLMX OOCHnimKeHb nokasanu, o TouHicTk KT B ouiHUi
HecTabinbHOCTI GMAWOK He Taka BUCOKA, SIK BKa3ylTb
iHWi gocnigHukn [4].

3a gaHnmu Murgia A.M. Ta cniBaBT. (2020) nopiBHSHO
3 MPT, KT He MoXe BM3HA4YUTU BCi KOMMOHEHTU HecTa-
GinbHOCTI BnAWOK, BOAHOYAC BOHa Kpalle BWUSIBNSE BCi
KanbUMHOBaHi 6nsiwkn [5]. IHWI gOCnigHUKM BBaXaloTh,
O BUSIBNEHHSI O03HAK HecTabinbHOCTI Onswok 3a gono-
moroto KT ponomoxe nporHosysatn 10-piyHui pusnk
CepLEeBO-CYAVHHMX 3axBOPHOBaHb aTepPOCKIEPOTUYHOIO
reHesy [6, 7, 3].

Hanbinblw BakMM 3aBAaHHAM B OUIHLI Xapaktepy
aTepoCKNepoTUYHUX OMAWOK € BU3HAYEHHSI MOPOroBol
MeXi MiX ix cTabinbHUM i HecTabinbHMM CTaHOM, OCKINbKK
HecTabinbHi ONALWKN BBaXaOTbCA MOTEHLUINHOK Npuyn-
HOK rOCTPOI iWweMmii ronoBHoro Mosky [8]. 3a gaHumm
Lechareas S. Ta cnigaBT. (2016) oOHMM 3 OCHOBHMX
KpUTEpiiB HECTabinbHOCTI aTepOCKNEPOTUYHOT ONsLIKK
€ O3HaKa aKTVMBHOMO 3anarieHHsi B aTepOCKIEPOTUYHIN
OnawLi, AKi BKNIOYalOTb peecTpauito CyauH ycepeauHi
6nswok abo nigsueHHs piBHs C-peakTuBHOro 6inka,
KOMMIeKcy iHTepnewkiHie, Mienonepokcuaasu, rnyTaTioH-
nepokcupasu i T.iH. [9]. Byno npoaemMoHCTpoBaHo, Lo
30inblUeHHA pPO3Mipy BENMKOrO0 HEKPOTUYHOro sapa,
BaraTtoro Ha ninigu, i HasBHICTb TOHKOI po3ipBaHoi ib-
PO3HOI Kancynu nigBuLLye pusmk po3suTky iHcynbTy [10].

YnbTpa3BykoBe 300paXkeHHsI  aTepoCKNepOTUYHUX
BNALIOK 3 ypaxyBaHHAM KMiHIYHOI CMMATOMAaTMKW [03BO-
Nnsie Kpawe OUiHWTK iXHI0 cTabinbHiCTb abo HecTabinb-
HiCTb, OiNbll agekBaTHO MPOrHO3yBaTW PU3UK PO3BUTKY
nopyweHHs uepebpanbHoi remoguHamikn [11,  12].
Ockinbkn  Mikponyxupui € xopowumu Bigbrveadamum
yNbTPas3ByKy i NPaKTUYHO HeWTparnbHi AnS OpraHiamy,
BOHW MOXYTb BYyTU BUKOPUCTaHi SIK KOHTpPAcTHa pevoBu-
Ha Aansa Bidyanisauil KaninsApHOro MOTOKY BCepeauHi
aTepocKNepoTUYHMX bnswok [13—19].

MeTa pocnigXxeHHA — exorpadiyHa ouiHka 3B’sI3Ky

INTRODUCTION

Carotid atherosclerosis is one of the main causes of
ischemic stroke, as well as a marker of the state of the
vascular system and risk assessment. In addition to the
degree of local carotid stenosis, plaque components
are important factors in plaque instability and subsequent
risk of transient ischemic attack or stroke. Accurate
plaque characterization can help identify patients at
high risk for cerebrovascular disease. An unstable
plaque is characterized by the presence of areas of
hemorrhage within it, a thinned or defective fibrous
membrane covering the necrotic core with rich lipids [1].

Regardless of a large number of methods for visua-
lizing the extracranial part of the carotid arteries, it
has not yet been established which of them may be
the gold standard for identifying of atherosclerosis and
assessing it severity [2]. A study by David Pakizer (2023)
showed that CT had the greatest accuracy for identi-
fying advanced plaques and their characteristics, but
there was no statistically significant difference from
MRI in assessing the nature of plaques. In characte-
rizing stable plaques, CT and MRI showed similar
accuracy — 90% versus 89%, respectively [3]. The results
of other studies have shown that the accuracy of CT
in assessing plaque instability is not as high as other
researchers have indicated [4].

According to Murgia A.M. et al. (2020) compared
to MRI, CT cannot detect all components of plaque
instability, but at the same time it is better at identifying
all calcified plaques [5]. Other researchers believe that
identifying signs of plaque instability using CT will help
predict the 10-year risk of cardiovascular diseases of
atherosclerotic origin [6, 7, 3].

The most difficult task in assessing the nature of
atherosclerotic plaques is to determine the threshold
boundary between their stable and unstable state, since
unstable plaques are considered a potential cause
of acute cerebral ischemia [8]. According to Lechareas S.
et al. (2016) one of the main criteria for atherosclerotic
plaque instability is the appearance of signs of active
inflammation in the atherosclerotic plaque, which include
registration of vessels inside the plaques or increased
levels of C-reactive protein, interleukin complex, myelo-
peroxidase, glutathione peroxidase, etc. [9]. It has been
demonstrated that increasing the size of a large lipid-rich
necrotic core and the presence of a thin ruptured fibrous
capsule increases the risk of stroke [10].

Ultrasound imaging of atherosclerotic plaques,
taking into account clinical symptoms, makes it possible
to better assess their stability or instability, and more
adequately predict the risk of developing cerebral
hemodynamic disorders [11, 12]. Since microbubbles are
good reflectors of ultrasound and are practically
neutral for the body, they can be used as a contrast
agent to visualize capillary flow inside atherosclerotic
plaques [13-19].

Objective — echographic assessment of the relation-

MK  XapaKTepoM aTepocknepo3y CoHHuX aptepinn  ship between the nature of carotid atherosclerosis and
i nokanisauieto iLlemMi4YHOro iHCynbTy. the localization of ischemic stroke.
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MATEPIAAU TA METOAU AOCAIAXEHHA

[MpoBegeHo aHanisa pesynbsratiB exorpadii ekcTpa-
KpaHianbHOro Bigdiny 3aranbHUX Ta BHYTPILLHIX COHHUX
apTepin 127 nauieHTiB 3 iwemiyHuM iHcynstom (lI).
HiarHo3 |l ycim xBopum Gyno BCTAHOBIMEHO HAa OCHOBI
AaHUX KNiHIKO-IHCTPYMeHTanbHMUX AOoChigXeHb, 30Kpema,
MarHiTHO-pe3oHaHcHoi Tomorpadii (MPT). Bik xBopux Ba-
pitoBaB y mexax 37—74 poku (y cepeaHboMy 567 pokiB).
Cepen pocnipxyBaHux 69 (54,314,4%) 4onosikiB Ta
58 (45,7+4,4%) xiHok. Byno BuB4eHO ocobnuBocTi aTe-
POCKNEPOTUYHUX ONAWOK 3 ypaxyBaHHAM rokanisauii
iHcynbty. MNpaBo6ivHui 1l (M) giarHocTyBaBcsa y 59 xBo-
pux, niBoGiyHui Il (JIII) — y 68 xBopux. Exorpadis
BMKOHyBanacs Ha npunagi Ultima 3 BukopucTaHHsam
niHiHOro gatymka y gianasoHi yactot 5-10 Mlu, MPT —
npunagom Siemens Magnetron ST (0,33 TI).

[nsa BU3Ha4YeHHA OOCTOBIPHOCTI BiAMIHHOCTEN OAaHUX
BMKOPWCTOBYBaBCS KpuTepin x> — xi-kBagpat [lipcoHa,
KpuTepin MaHHa-YiTHi. pn NpoBeAeHHI CTaTUCTUYHOIO
aHanisy Bu3Havanucea: cepegHs BenuyMHa napameTpis
(cepeaHe apudmeTnyHe), X CTaHAapTHE BiOXWUIEHHS,
yacToTa BWSIBMEHHSA TUX YW  IHWWX YNbTPa3ByKOBUX
cumnTomiB y BigcoTkax. MNpu BenuunHi p<0,05 BigMIH-
HICTb MDD MOPIBHIOBaHMMM rpynamMu BBaXanacsl Takoto,
WO € Ha CTaTUCTUYHO 3HadywoMmy piBHi. CepegHi
apudMeTUyHi  Ta CTaHOapTHI  BiAXUNEHHS BKasaHo
y Burnsgi (M+SD).

PE3YABTATU TA iX OBFTOBOPEHHS

Ak BugHo 3 Tabnuui 1,y 17 XBopux KapoOTUAHUIA CTEHO3
ctaHoBuB <30%, B 49 xBopux — He OGinbwe 31-60%,
y 61 xBoporo — >60%, BignosigHo. KapotnaHuin cteHo3
<30% peectpyBaBca y 7 (5,5£2,0%) xsopux Ha JllI,
y 10 (7,942,4%) xBopux Ha TMll, cTteHO3 y Mexax
31-60% — vy 23 (18,1£3,4%) i y 26 (20,5+3,6%) xBopwuX,
>60% — y 38 (30,0+4,1%) Tta y 23 (18,1+£3,4%) xBopux
BignoBigHO. CTaTUCTUYHO 3HaYyLMIA piBEHb BigMiHHOCTI
(p=0,04) mixx MIl ta NIl 6y BUABNEHUA TiNbKA MNpU
KapotuaHomy cteHosi >60% (Tabn. 1).

MATERIALS AND METHODS

The results of echography of the extracranial
part of the common and internal carotid arteries of
127 patients with ischemic stroke (IS) were analyzed.
The diagnosis of IS in all the patients was based on
clinical and instrumental examinations, including mag-
netic resonance imaging (MRI). The age of the patients
ranged from 37-74 years (average 5617 years).
Among the subjects, 69 (54.3+4.4%) were men and
58 (45.7+4.4%) women. The characteristics of athero-
sclerotic plaques were studied taking into account
the location of the stroke. Right-sided IS (RSIS) was
diagnosed in 59 patients, left-sided IS (LSIS) -
in 68 patients. The echography was carried out on
an Ultima device using a linear sensor in the fre-
quency range of 5-10 MHz. the MRI — on the Siemens
Magnetron ST (0,33 TI).

To assess the reliability of the data, the non-
parametric Mann—-Whitney method and y2 criterion —
Pearson chi-square, were used. Statistical analysis
included mean values, standard deviation, percentages
of frequencies of sonographic symptoms. The difference
between the compared groups was considered
statistically significant, when p value was <0.05.
The mean and standard deviation values were pre-
sented as (M+SD).

RESULTS AND DISCUSSION

As can be seen from Table 1, in 17 patients carotid
stenosis was <30%, in 49 patients — within 31-60%,
in 61 patients — >60%, respectively. Carotid stenosis
<30% was recorded in 7 (5.5+2.0%) patients with LSIS,
in 10 (7.912.4%) patients with RSIS, stenosis within
31-60% — in 23 (18.1£3.4%) and in 26 (20.5+3.6%) pati-
ents, >60% — in 38 (30.0+4.1%) and 23 (18.1£3.4%) of
patients, respectively. A statistically significant difference
(p<0.04) between RSIS and LSIS was detected only
with carotid stenosis >60% (Table 1).

Tabnuusa 1. Po3noain nauieHTiB 3a CTyneHem KapoTUAHOro CTEHO3y Ta Nokanisawii illeMiYHoro iHcyneTy
Table 1. Distribution of patients according to the degree of carotid stenosis and localization of ischemic stroke

CTyniHb KapOTMAHOIO CTEHO3Y

lwemiyHmi iHcynbT / Ischemic stroke

Degree of carotid stenosis

MpaBobiynnn / Right-sided

NiBoGiyHuI / Left-sided

<30% (n=17)

10 (7,9£2,4%)

7 (5,5¢2,0%)

31-60% (n=49)

26 (20,5+3,6%)

23 (18,143,4%)

>60% (n=61)

23 (18,1£3,4%)

38 (30,0%4,1%)
p<0,05

Bcoboro / Total
(n=127)

68

KapoTnaHun cteHo3 noHaz 60% Bu3Ha4YaBCs K Tshk-
Kuii i OyB posgineHuii Ha 3 rpapgauii: 61-79%, 80—-89%
Ta >90% BignosigHo [20]. [MMpaBobiyHWi iWEeMiYHUI
iHCynbT Ha Tni 3Ha4Horo cTteHo3y (>60%) BuHMK y 23,
niBOGIYHMA iWwemiyHuiA iHcynbT — y 38 xBopux (p<0,01).
KapotngHum cteHo3 y mexax 61-79% cnocTepiraBscs
y 10 (16,444,7%) xBopux 3 Ill Ta 'y 24 (39,3+6,3%) xBO-
pux 3 J1ll (P<0,01), B mexxax 80-89% —y 13 (21,3+5,2%)
Tay 12 (19,745,1%) T1a 6Ginbwe 90% — no 1 (1,6+1,6%)
XBOPOMY, BignoBigHo (Tabn. 2).

Carotid stenosis greater than 60% was defined as sig-
nificant and was divided into 3 grades: 61-79%, 80-89%
and >90%, respectively [20]. Right-sided IS against the
background of significant stenosis (>60%) occurred in
23 patients, left-sided IS — in 38 patients (p<0.01). Carotid
stenosis in the range of 61-79% was observed in 10
(16.414.7%) patients with RSIS and in 24 (39.3+6.3%) pa-
tients with LSII (P<0.01), within 80-89% —in 13 (21.315.2%)
and 12 (19.7+5.1%) and more than 90% —in 1 (1.6+1.6%)
patient in each IS side group, respectively (Table 2).
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Tabnuusa 2. Po3noain nauieHTiB i3 iLueMiYHUM IHCYNLTOM Npu KapoTuAHOMY cTeHosi >60%
Table 2. Distribution of patients with ischemic stroke with carotid stenosis >60%

KapoTtugHuii cteH03>60%
Carotid stenosis>60%

lwemiyHum iHcynbT / Ischemic stroke

MpaeobiuHui / Right-sided

TiBoGiuHuI / Left-sided

61-79% (n=34)

10 (16,424,7%)

24 (39,346,3%)
p<0,01

80-89% (n=25)

12 (19,745,1%)

13 (21,3+5,2%)

>90% (n=2)

1 (1,6+1,6%)

1 (1,621,6%)

Bcboro / Total

23 (37,7+6,2%)

38 (62,36,2%)

(n=61)

p<0,01

3a BigcyTHoOCTi abo He3HayHOMYy KapoTMOHOMY CTe-
HO3i MikoBa CUCTOSIYHA LWBWAKICTb KPOBOTOKY Y BHYTPILL-
Hill COHHI apTepil HE3Ha4YHO BU1LLA, HiXX Y 3ararnbHii COHHIN
aptepii (puc. 1). Hamu Gyno BuBYEHO CMiBBIgHOLLEHHSA
NiKOBOI CUCTOMIYHOI LUBWAKOCTI KPOBOTOKY Y BHYTPILLHIN
Ta 3aranbHin COoHHIM apTepisax (VBca/V3ca) 3 ypaxyBaH-
HsM KapoTuaHoro cteHody (<30%, 31-60% Tta >60%)
Ta nokanisauii iLuemMiyHoro iHcynety (Tabn. 3). Ak BMagHO
3 Tabnuui 3 y xBopux 3 NpaBobiYHMM iHCYNETOM cepeaHs
BENMYKMHa iHgekcy VBca/V3ca npu KapoTUAHOMY CTEHO3
<30% cknana 1,41+0,13, B mexax 31-60% — 1,73+0,19,
npu creHosi >60% — 3,07+0,34 BignosigHo. [Ansa xBopux
3 niBOOIYHMM iHCYNBTOM LI napamMeTpu CTaHOBUNN
1,35+0,14, 1,67+0,21 Ta 3,21+0,45, BignosigHo. Cnig
3a3HaunTy, Wwo iHaekc Veca/V3ca y XBopux i3 NiBoGiYHNM
Ta NpaBobiYHMM iHCYNLTOM NpW BIAMNOBIZHOMY CTYMNeEHi
CTEHO3y He BiOPI3HSABCS Ha CTATUCTUYHO 3HauyLLIOMY
piBHi (p=0,81; p=0,99, p=0,14)

In the insignificant or absent carotid stenosis, the
peak systolic blood flow velocity in the internal carotid
artery is slightly higher than that in the common carotid
artery (Fig. 1). We have studied the relationship between
peak systolic blood flow in the internal and common
carotid arteries (Vica/Vcca) in cases of carotid stenosis
(<30%, 31-60% and >60%) and localization of ischemic
stroke (Table 3). As can be seen from the table in patients
with right-sided stroke, the average value of the Vica/Vcca
index with carotid stenosis <30% was 1.41+0.13, between
31-60% — 1.73+0.19, with stenosis >60% — 3.07+0.34
(p<0.01 and p<0.001), consistent. For patients with
left-sided stroke, these parameters were 1.35+0.14,
1.6740.21 and 3.21+0.45 (p<0.01 and p<0.001), res-
pectively. It should be noted that the Vica/Vcca index
in patients with left-sided and right-sided stroke with
the corresponding degree of stenosis did not differ
significantly (p=0.81, p=0.99, p=0.14).

S/D 2

Puc. 1. Ha niBiit YacTuHi exorpamu nokasaHuii 4ONMNEPIBCLKMIA CNEKTP HOPMasibHOTO KPOBOTOKY,
peectpoBanuit i3 3CA (V — 51,16 cm/c), npaBopyuy — i3 BCA (V — 67,74 cm/c). CniBeigHoweHHs VBca/V3ca ctaHoBuTb 1,32
Fig. 1. The left side of the echogram shows the Doppler spectrum of normal blood flow
recorded with the CCA (V — 51.16 cm/s), on the right side — with the ICA (V — 67.74 cm/s). The Vica/Vcca ratio is 1.32

Ta6nuusa 3. CniBBiAHOLLEHHS NIKOBOI CUCTONIYHOT LUBUAKOCTI KPOBOTOKY
y BHYTPILLHi/ COHHIilA Ta 3aranbHill CoHHIl apTepisx (VBca/V3ca) 3a CTyneHeM CTeHO3y KapoTMAHUX apTepin
Table 3. The ratio of peak systolic blood flow velocity
in the internal carotid and common carotid arteries (Vica/Vcca) according to the degree of stenosis of the carotid arteries

llwemiyHum iHcynsT

CTyniHb CTEHO3Y KapOTUAHMX apTepil Ta cniBBigHOLWEHHS VBca/V3ca
Degree of carotid stenosis and Vica/Vcca index

Ischemic stroke 1 2 3
<30% 31-60% 60—89%
MpaBoGivHnin 3,07+0,34
R? ht-sided 1,41£0,13 1,73£0,19 p3-2<0,01
° p3-1<0,001
NiBoGiuHMi 3,21+0,45
Left—sided 1,35¢0,14 1,74£0,18 p3-2<0,01
p3—1<0,001
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Hamun BuBYeHO auHamiky iHgekcy VBca/V3ca npwu
pisHMX rpagauisx (61-79%; 80-89% i >90%) 3HayHoOro
CTEHO3y 3 ypaxyBaHHSIM Nokanisauii iHcynsTy (Tabn. 4).
Mpu kapotugHomy cTeHosi >90 BM3HaYeHHHA iHAOEKCy
VBca/V/3ca BUSIBUNOCS HEMOXNIMBMM. Y XBOpUX i3
npaBobiYHMM iHCYNBTOM CcepedHsl BenuuMHa iHOEeKcy
VBca/V/3ca npu KapoTMgHOMy CTeHO03i B Mexax 61-79%
cTaHoBuna 2,6410,23, y mexax 80-89% — 3,49+0,45,
a y XBOpux i3 niBoGiYHMM iHcynbTOM — 2,83%0,31
Ta 3,61+0,53, BignosigHo. [Mpu uboMy 36inbLUEHHA
cTyneHsi cteHosy Ao 10% Ha CTaTUCTUYHO 3HauyLLOMY
piBHi He BNNMBanoO Ha 3pocTaHHA iHAaekcy VBcal/Vica
(U=98, p=0,08).

We studied the dynamics of the Vica/Vcca index
at various gradations (61-79%; 80-89% and >90%)
of significant stenosis, taking into account the location
of the stroke (Table 4). With carotid stenosis >90,
determination of the Vica/Vcca index was impossible.
In patients with right-sided stroke, the average value
of the Vica/Vcca index with carotid stenosis in the range
of 61-79% was 2.64+0.23, in the range of 80-89% -
3.49+0.45, and in a patients with the left-sided stroke —
2.8340.31 and 3.61+0.53, respectively. At the same
time, an increase in the degree of stenosis to 10%
did not lead to a statistically significant increase in
the Vica/Vcca index (U=98, p=0,08).

Ta6nuus 4. CniBBigHOLIEHHS NIKOBOI CUCTONIYHOT LLIBUAKOCTi KPOBOTOKY
y BHYTPILLHII COHHI Ta 3arasbHiii COHHIl apTepisix (VBca/V3ca) 3a CTyneHeM CTEHO3Y KapOTUAHUX apTepii
Table 4. The ratio of peak systolic blood flow velocity
in the internal carotid and common carotid arteries (Vica/Vcca) according to the degree of stenosis of the carotid arteries

llweMiyHum iHcynsT

CTyniHb CTEHO3Y KapoTUAHUX apTepiv Ta cniBeigHoweHHsA VBca/V3ca (61 — 90%)
Degree of carotid stenosis and Vica/Vcca index

Ischemic stroke
61-79% 80-89% >90
MpaBobiuHuii / Right-sided 2,64+0,23 3,49+0,45 He Bu3H. / not specified
JliBoGiuHumn / Left-sided 2,8310,31 3,61+0,53 He Bu3H. / not specified
Onsa  OuiHKM remMoAMHaMiYHOI  3HaYyLOCTi aTepo- To assess the hemodynamic significance of athero-
CKNepoTUYHMX OnsAWoK Ha CTiHkax 3aranbHoi Ta  sclerotic plaques on the walls of the common and internal

BHYTPILWHbOI coHHOI apTepii (B3CA Ta BCA) nosHayeHo
4 yMOBHi CermMeHTu: 1- CerMeHT — MpPOKCUMarbHUN
cermeHT 3CA = 2 cm Big Gidypkauii; 2-n cermMeHT —
ginaHka 3CA goBxuHOW 00 2 cMm nepepq Gidypkauieto;
3-i cermeHT 3armMae ainsHky BCA OOBXWHOW [0 2 CM
Big noyaTky Gidpypkauii 3CA; 4-1 cermMeHT — guctanbHa
AinsHka ekctpakpaHiansHoro Bigainy BCA, ska noyvHa-
€TbCH 3 BiacTaHi OinbLue 2 cm Big Gidypkauii 3CA (puc. 2).

carotid arteries (CCA and ICA), 4 conventional segments
are designated: 1%t segment — proximal segment of the
CCA 22 cm from the bifurcation; 2" segment — a section
of the CCA up to 2 cm long before the bifurcation;
The 3 segment occupies a section of the ICAup to 2 cm
long from the beginning of the CCA bifurcation;
The 4" segment is the distal section of the extracranial
section of the ICA, which begins at a distance of more
than 2 cm from the bifurcation of the CCA (Fig. 2).

RECA
4 | < LICA
LECA -
— 3
- LCCA
.‘_

Puc. 2. Cxema cermeHTiB 3CA Ta BCA Ans no3HadeHHs rnokanisauii atTepocknepoTuyHux bnswok
Fig. 2. Diagram of segments of the CCA and ICA to indicate the localization of atherosclerotic plaques

1 — npokcumanbsHuii cermeHT 3CA = 2 cM Big Bidypkaulii;
2 — cermeHT 3CA 10 2 cm™ Big Bidypkauii;

3 — cermeHT BCA 10 2 cm Big Gicbypkai;

4 — puctanbHuin cermeHT BCA = 2 cm Big Gidpypkauii

Y Tabnuui 5 nokasaHa nepeBaxHa nokanisauis
onsawok 3CA Tta BCA, wo Buknukae creHos dinbe 60%
3 ypaxyBaHHsIM fiokanisadii ilLuemMivyHoro iHcynety. ATepo-
cknepoTnyHe ypaxeHHs 3CA 3i cteHo3om noHag 60%
peectpyBanocst y 5 (8,2,£3,5%) Bunagkax i3 npaBobiy-
HAM Ta y 9 (14,8,+4,5%) Bunagkax 3 niBOGIYHUM

1 — proximal segment of the CCA = 2 cm from the bifurcation;
2 — segment of the CCA up to 2 cm from the bifurcation;

3 — segment of the ICA up to 2 cm from the bifurcation;

4 — distal segment of the ICA = 2 cm from the bifurcation

Table 5 shows the predominant localization of CCA
and ICA plaques causing stenosis of more than 60%,
taking into account the localization of ischemic stroke.
Atherosclerotic lesion of the CCA with stenosis of more
than 60% was recorded in 5 (8.2+3.5%) cases with
right-sided stroke and in 9 (14.844.5%) cases with

OpuriHanbHi gocnigkKeHHs

169

Original research



YkpaiHCbKUA pafionoriYHMi Ta OHKOMOTiYHMI xxypHan. 2024, T. 32. Ne 2. C. 164-175
Ukrainian journal of radiology and oncology. 2024;32(2):164-175

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

iHcynbToMm, a BCA —y 18 (29,5,+5,8%) 1a 29 (47,5,£6,4%)
BMMNaAKiB, BiANOBIAHO.

left-sided stroke, and the ICA — in 18 (29.5+5.8%) and
29 (47.516.4%) cases (p<0.05), respectively.

Tabnuusa 5. MepeBaxHa nokanisauis 6nawok 3CA ta BCA npu cteHosi >60%
Table 5. Predominant localization of CCA and ICA plaques with stenosis >60%

KapotugHi aptepii lwemiyHum iHcynet / Ischemic stroke
Carotid arteries TMpaBo6iyHwii / Right-sided iBoGiuHwiA / Left-sided
?n(iﬁi)CCA 5 (8,2+3,5%) 9 (14,8+4,5%)
(E:fiﬁ‘;)'CA 18 (29,5¢5,8%) 2 (“‘;’g;%“%)
a(;b&r;) / Total 38

Y T1abnuui 6 nogaHo AaHi Npo CTPYKTypy aTtepo-
CKINEepoTUYHMX BRALLOK 3anexHo Big nokanisauii iHcynb-
Ty NpW KapoTMAHOMY CTeHo3i noHaa 60%. KanbuuHo-
BaHi OnAwkM npu niBoGIMHOMY iHCYMbTI Big3Hadanmcs
y 4 (6,613,2%) Bunagkax, npy npaBobiYHOMY iHCYNbTi —
y 3 (4,942,8%) Bunagkax, romoreHHi onsawkm — y 7
(11,5+4,1%) Ta y 6 (9,8+3,8%) BUNagkax, reTeporeHHi —
y 13 (21,345,2%) 1a y 9 (14,8+4,5%) Bunagkax, 3 Bu-
paskoto — y 14 (23,0£5,4%) Ta y 5 (8,2+3,5%) Bunagkax,
BiAMNOBIAHO. ATEPOCKNEPOTUYHI BNSLWKN 3 BUPaA3KOH Mpu
niBo6iYHOMY iHCYNbLTI peecTpyBanuca Ha CTaTUCTUYHO
3Hadywomy piBHi  (p=0,01) wuyacrTiwe, Hix OnAWKM
3 Kanbuudikauieto (puc. 3-7).

Table 6 presents data on the structure of athero-
sclerotic plaques depending on the location of the stroke
with carotid stenosis of more than 60%. Calcified
plaques in left-sided stroke were observed in 4
(6.6+3.2%) cases, in right-sided stroke — in 3 (4.912.8%)
cases, homogeneous plaques — in 7 (11.5+4,1%) and
in 6 (9.8£3.8%) cases, heterogeneous — in 13
(21.3+5.2%) and 9 (14.8+4.5%) cases, with ulceration —
in 14 (23.045.4%) and 5 (8.2+3.5%) cases, respectively.
Atherosclerotic plaques with ulceration in left-sided
stroke were recorded significantly (p=0.01) more often
than in right-sided stroke (Fig. 3-7).

Tabnuusa 6. CTpykTypa 6rsLwok npu KapoTuaHoMy cTeHosi >60%
Table 6. Plaque structure in carotid stenosis >60%

CerMeHTU KapoTuaHUX apTepin

lwemiyHum iHcyneT / Ischemic stroke

Segments of carotid arteries

MpaBobiuHuii / Right-sided

JliBoGiuHuM / Left-sided

KanbumHoaHi / Calcified

3 (4,9+2,8%)

4 (6,6+3,2%)

[omoreHHi / Homogeneous

6 (9,8+3,8%)

7 (11,5£4,1%)

leTeporenHi / Heterogeneous

9 (14,8+4,5%)

13 (21,345,2%)

3 Bupaskoto / With ulceration

5 (8,2+3,5%)

14 (23,0£5,4%)
p<0,05

Bcboro / Total
(n=61)

38

e 5 b e TR B iy P

Puc. 3. Benuka romoreHHa bnsilka Ha
nepegHin ctiHui npasoi 3CA
(1-# cermeHT). CTeHo3 npocsiTy 3CA
cTaHoBuTb 70-75%
Fig. 3. Large homogeneous plaque
on the anterior wall of the right CCA
(1%t segment). CCA stenosis is 70-75%

Puc. 4. Benuka romoreHHa bnsiwika
Ha 3agHi cTiHUi nepen Gidypkauieto
nisoi 3CA (2-# cermeHT).
CreHo3 3CA ctaHoBUTb 61-65%
Fig. 4. Large homogeneous plaque
on the posterior wall in front of the
bifurcation of the left CCA (2™ segment).
CCA stenosis is 61-65%

Puc. 5. Benuka 6nsilka Ha nyxkin
OCHOBI (HecTabinbHa) Ha 3aaHil CTiHUI
npokcvmansHoro Bigainy nisoi BCA
(3-1 cermeHT). CTeHo3 npocsiTy BCA
3HaxoauTbCs y AianasoHi 81-89%
Fig. 5. A large plaque on a friable basis
(unstable) on the posterior wall of the
proximal division of the left ICA
(3 segment). Stenosis of the ICA lumen
is in the range of 81-89%
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Puc. 6. Jlokanizauis kanbUMHOBaHOI BNALLKM Ha NepeaHin,
rOMOreHHOI GNALKM Ha 3aQHil CTiHUi
B cepeHivi TpeTuHi BCA (4-1 cermeHT).
CreHo3 npocsiTy BCA, giana3oH 51-60%
Fig. 6. Localization of a calcified plaque on the anterior,
homogeneous plaque on the posterior wall
in the middle third of the ICA (4" segment).
Stenosis of the ICA lumen is in the range of 51-60%

Y Tabnuui 7 npeacTtaeneHi AaHi Npo 4acToTy aTepo-
CKINEepOTUYHMX BMALWOK y Pi3HNX CErMeHTax COHHUX apTe-
pin 3anexHo Big Nnokanisauii iHCynsTy Npy KapoTUAHOMY
cTeHo3si noHan 60%.

Puc. 7. Okniosis niBoi BHYTPILLHLOT COHHOI apTepil.
Y konbopoBoMY pexuMi [lonnnepa KpoBOTiK
y BHYTPILLIHII COHHIi apTepii He peecTpyeTbes
Fig. 7. Occlusion of the left internal carotid artery.
In color Doppler mode, blood flow
in the internal carotid artery is not recorded

Table 7 presents data on the frequency of athero-
sclerotic plaques in different segments of the carotid
arteries depending on stroce localization with carotid
stenosis over 60%.

Tabnuuga 7. MNepeBaxHa nokanisauisi 6rswok y cermeHTax KapoTuaHux apTepin npu cteHosi >60%
Table 7. Predominant localization of plaques in segments carotid arteries with stenosis >60%

CermMeHTV KapoTMaHUX apTepin

lwemiyHnm iHcynet / Ischemic stroke

Segments of carotid arteries

MpaBobiuHui / Right-sided

NiBoGiyHuM / Left-sided

1-1 cermeHT / 1t segment, n%

2 (3,3+2,3%)

3 (4,942,8%)

2-4 cermeHT / 2nd segment, n%

3 (4,9+2,8%)

6 (9,8+3,8%)

3-1 cermeHT / 3 segment, n%

11 (18,0£4,9%)

21 (34,4+6,1%)
p<0,05

4-11 cermeHT / 4" segment, n%

7 (11,544,1%)

8 (13,1+4,3%)

Bcboro / Total
(n=61)

38

Y 1-my cermeHTi 3CA npu niBoGiyHOMY iHCYnbTi
aTepocKnepoTWyHi bnswku Big3Havanucs y 3 (4,9+2,8%)
BMNagkax, npu npasobiyHomy iHcynbTi — y 2 (3,3+2,3%)
BMNagkax, y gpyromy cermeHti — y 6 (9,8+3,8%) Ta
y 3 (4,9£2,8%) Bunagkax, y 3-my cermeHTi — y 21
(34,416,1%) Ta B 11 (18,0+4,9%) Bunagkax, y 4-my cer-
MeHTi — y 8 (13,1£4,3%) Ta y 7 (11,5%4,1%) BMnaakax,
BiANOBIAHO. ATEpPOCKNEePOTUYHI BNAWKN B 3-My CErMeHTi
COHHUX apTepii nNpu niBOGIYHOMY iHCYNbTI peecTpyBa-
NUCA Ha CTaTUCTMYHO 3HAYyLOMY PiBHI 4acTiwe, HixX
B iHWWX BigAinax coHHMX apTtepin (p=0,04).

OGroBopeHHs

Bigomo, WO BMpaXeHiCTb aTepoCKnepoTUYHOro nNpo-
Liecy, CTyniHb KapoTMAHOrO CTEeHO3y, CTPyKTypa GnsLok
BM3HA4YaE PU3NK PO3BUTKY ilIeMiyHOro iHcynbsTy. OgHum
i3 MPOBIAHWX MeXaHi3MiB iHCYNbTy BBaXaloTb apTepi-
anbHy em0onito, MOPYLWEHHS remMoAMHaMIKW, OKIH3i0
cyauHu. FictonoriyHe gocnigXeHHA cepedHbOoi MO3KOBOIT
apTepii nokasano, Lo CTEHO3 NPOCBITY 4acTO BUKIUKa-
€TbCA PO3PMBOM MOKPUTMX BUpaskamy Onswok, ski
BKIOYAIOTb BenuKe MinigHO-HEeKPOTUYHE SAPO, NOKpuTe
TOHKOO (hiBPO3HOID MOKPULLIKOD, IHINETPOBAHO MaKpO-
daramu, i KpoBoBUIMBM B BNsLWKy [21].

In the 1%t segment of the CCA in left-sided stroke,
atherosclerotic plaques were noted in 3 (4.9+2.8%)
cases, in right-sided stroke — in 2 (3.312.3%) cases,
in the 2" segment — in 6 (9.8+3.8%) and in 3 (4.9+2.8%)
cases, in the 3 segment — in 21 (34.4+6.1%) and in 11
(18.0+4.9%) cases, in the 4" segment — in 8 (13.1+£4.3%)
and 7 (11.5+4.1%) cases, respectively. Atherosclerotic
plagues in the 39 segment of the carotid arteries
were recorded significantly more often in left-sided IS
than in right-sided IS (p=0.04).

Discussion

It is known that the severity of the atherosclerotic
process, the degree of carotid stenosis, and the
structure of plaques determine the risk of developing
ischemic stroke. One of the leading mechanisms of
stroke is considered to be arterial embolism, hemo-
dynamic disturbances, and vascular occlusion. Histo-
logical examination of the middle cerebral artery has
shown that luminal stenosis is often caused by rupture
of ulcerated plaques, which include a large lipid-necrotic
nucleus covered with a thin fibrous cap infiltrated by
macrophages and hemorrhage into the plaque [21].
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HocnimxkenHs Sun B. Ta cniBasT. (2016) BusBWMK
KINbKICHUA B3aEMO3B’A30K MiXK iHCYNbTOM i CTPYKTYpOH
6nAWOK Ha nigcTaBi pesynbraTiB ynbTpa3BykoBux abo
MPT pocnigxeHb KapoOTWAHUX apTepin y XBOpUX Ha
uykpoBui fiabet, aki nepeHecnu iHcynetr. Lli pesynb-
TaTu MiATBEPAXKYIOTb BUCHOBKM MpO Te, O LyKPOBUW
fOiabeT MOXe HecnpusSTNMBO BMMMBaTW Ha BPa3nUBICTb
COHHMX Bnswok [10].

Saba L. Ta cnieaBT. (2020) BuBY4anNM O3HaKM HecTa-
6inbHOCTI BNALWOK Ta HUMK Bynu BUSBREHI iX Taki 0co6-
NMBOCTI: KPOBOBUNMB YCepeamHi bnawok, 6arate Ha ninign
HEKPOTUYHE AP0, po3puB hiGPO3HOT kancynu, BMpaska,
3ananeHHs Ta Heosackynspusauia [22]. OcHoBHUMMK
0O3Hakamu cTabinbHux Gnswok Bynu nepeeaxHa ibpos-
Ha u4acTuHa, KanbuMHaTW, HenoLwlkomkeHa ibpo3Ha
Kancyna, nyxkuin maTpukc [23, 24].

Hamn ©6yno BMBYEHO 4acToTy ONSAWOK pi3HOT
CTPYKTYpU 3 ypaxyBaHHAM nokanisauii illemiyHoro
iHcynbTy. Cepen XBOpWX i3 MiBOGIYHUM iHCYNETOM YCi
TUNM BnSILOK peecTpyBanucs YacrTiwe, HiK npu npaso-
6iyHoMy iHcynbTi. OpgHak CTaTUCTUYHO [OCTOBIpHA
BiamiHHicTb (p=0,01) Big3Havanacst Tinbku 3a 4acTo-
TO BWSIBMEHHS ONSLWOK 3 BUPA3KOK Yy MOPIBHSHHI
3 4acToTOoH ONALWOK 3 Kanbundikauieto.

BuBYEHHA HaMK B3aEMO3B'SI3KY MiXK MEpPEBaXXHO
nokanisauieto aTepocknepoTuyHMX 6nawok Ta kapo-
TUAHMM cTeHo30M Ginblie 60% 3anexHo Big nokanisauii
iHCYnbTY BWSIBANO CTATUCTUYHO [oOCTOBipHY (p=0,04)
pisHMUto no ypaxeHHtio 3-ro cermeHTa BCA (2 cm Big
Gidypkauii). B onybnikoBaHux poboTtax, NpUCBAYEHMX
YNbTPa3BYKOBOMY [OCHIIKEHHIO COHHUX apTepin y XBO-
pUX Ha iWEeMiYHWA [HCYMbT, 3B’A30K MK KapOTUAHUM
CTEHO30M i Nokanisaujieto iHCynbTy BUBYEHO y 12 XBOPUX,
WO € HepocTaTHIM Ans cratucTudHoro adanisy [20].
Hamu BCcTaHoBREHO, WO 3Ha4yHWN cTeHo3 bBinbwe 60%
npu Jlll peectpyBaBcA Ha CTaTUCTUYHO 3HAYYLLOMY
piBHi (p=0,04) vacrTiwe, Hix npw M.

BUCHOBKU

BcTaHOBNEHO, WO TSHKKUA KapOTUAHWMA CTEHO3 npu
niBo6iYHOMY  ilIeMiYHOMY  iHCYNbTI  3ycTpidaeTbes
Ha CTaTUCTUYHO 3HauyLwoMy piBHi 4Yactiwe (p=0,04),
Hi>XK Npu NpaBobiYHOMY.

Bupaska (gectpykuis) 6nawok € HanbinbL 3HavyLLMM
dakTopomM po3BuTKY Il i BUABNAETLCA Ha CTATUCTUYHO
3HaYyLoOMy PpiBHIi YacTiwe 3a KanbUWHOBaHi 6nsku
npwm nisin nokanisaduii Il (p=0,01).

Y xBopux 3 Jlll TSXkMM KapoTUOHWA CTEHO3
y MpPOKCMMarnbHOMY BiAAini BHYTPIWHLOI COHHOI apTepii
PEECTPYETLCS Ha CTAaTUCTUYHO 3HAYYLLOMY PiBHI YacTilue
(p=0,04), Hix B iHLUMX BiaAinax COHHMUX apTepii.

Mpn kapotugHoMmy cTeHo3i Ginbwe 60% cepenHi
apudMeTnYHi 3HaveHHs iHaekciB VBca/V3ca y XBOpuX
3 Mil (3,07£0,34) 1a y xBopux 3 JllI (3,21%0,45),
Ha CTaTUCTUYHO 3Hadvylwomy piBHi Buwi (p=0,01), Hix
npu cTeHosi <60%.
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carotid plaques for stroke risk prediction and their potential clinical
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DOI: https://doi.org/10.1016/S1474-4422(19)30035-3

Research by Sun B. et al. (2016) found a quantitative
relationship between stroke and plaque structure based
on the results of ultrasound or MRI studies of the carotid
arteries in diabetic stroke patients. These results support
the findings that diabetes mellitus may have an adverse
effect on the vulnerability of carotid plaques [10].

Saba L. et al. (2020) studied the signs of plaque
instability and identified the following features: hemorr-
hage inside the plaques, a lipid-rich necrotic core,
rupture of the fibrous capsule, ulceration, inflammation
and neovascularization [22]. The main signs of stable
plagues were a predominant fibrous part, calcifications,
an intact fibrous capsule, and a loose matrix [23, 24].

We studied the frequency of plaques of various
structures, taking into account the localization of
ischemic stroke. Among patients with left-sided stroke,
all types of plaques were recorded more often than
in patients with right-sided stroke. However, a sta-
tistically significant difference (p=0.01) was noted only in
the frequency of plaques with ulceration (23.0+5.4%
versus 8.2+3.5%).

Our study on the relationship between the pre-
dominant localization of atherosclerotic plaques and
carotid stenosis of more than 60%, depending on the
location of the stroke, revealed a statistically significant
(p=0.04) difference in the lesion of the 3 segment of
the ICA (2 cm from the bifurcation). In published works
devoted to ultrasound examination of the carotid arte-
ries in patients with ischemic stroke, the relationship
between carotid stenosis and stroke location was
studied in 12 patients, which is insufficient for statistical
analysis [20]. We found that significant stenosis of
more than 60% among patients with both localizations
of stroke was recorded significantly (p=0.04) more often
than with stenosis of less than 30% and 31-60%.

CONCLUSIONS

It has been established that carotid stenosis of
more than 60% in LSIS occurs significantly (p=0.04) more
often than in right-sided ischemic stroke.

Ulceration (destruction) of plaques is the most
significant factor in the development of IS and in LSIS
it is recorded significantly (p=0.01) more often than
calcification.

In patients with left-sided IS, severe carotid stenosis
is significantly (p=0.04) more often recorded in the
proximal section of the internal carotid artery.

In carotid sten osis >60% in RSIS (3,07+0,34) and
LSIS (3,2110,45) the mean values of Vica/Vcca index
are significantly higher (p=0.01) than in stenosis of <60%.
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