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Abstract

Aim - to analyze the effect of carotid stenosis of varying severity in
combination with other factors on the risks of primary and recurrent ischemic
stroke, using methods of mathematical regression analysis.

Material and methods. The study included 606 patients, examined by a
neurologist, contrast-enhanced CT scan of the brain, ultrasound of the vessels
of the head and neck, other tests and instrumental studies. The degree of carotid
stenosis was assessed using the NASCET method (stenosis 0-49%, 50-69%,
70% or more). For the purpose of mathematical analysis, patients were divided
into 3 comparison groups: those without a history of stroke, patients with a
single stroke, and a group of patients with two or more ischemic strokes. In
patients with a history of stroke, the size of the ischemic lesion was assessed
according to CT data, the severity of neurological deficit according to the
NIHSS scale and the recovery degree, and the functional outcome of ischemic
stroke (Rankin scale, Rivermead index). The study used logistic regression

analysis to assess the relationship between the dependent variable (presence
of primary or recurrent stroke) and a set of predictors, which were a number
of clinical and instrumental indicators.

Results. The presence of carotid stenosis of 50-69%, when combined with
pathology of the cardiovascular system, acts as a factor that significantly
increases the risk of developing primary ischemic stroke. Stenosis exceeding
70% has a high level of significance in the risk of recurrent ischemic stroke,
this fact should be taken into account for secondary prevention of stroke.
Conclusion. A preliminary assessment and analysis of carotid stenosis degree
and other comorbid factors co-influencing the risks of primary and recurrent
ischemic stroke has an undoubted potential. This approach can reduce the risk
of recurrent vascular accidents and help organizing a personalized approach
to surgical treatment of patients.
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KapoTuaHbIn cTeHO3 Kak paKTop pUCKa pa3BUTUS
MLWEeMUNYeCKOro MHCybTa

WU.E. NoBepeHHoBa!, A.C. TkauyeHko?, A.B. 3axapos!, U.B. LLinponanos!,
T.B. PomaHoBal, C.A. AHaHbeBal, M.C. CepreeBa?, H.l1. PomaHuyk!, A. XaH?

1PIBOY BO «Camapckuii rocyaapCTBEHHbIN MeAUUMHCKUA YHUBEPCUTET»
MuHsgpasa Poccun (Camapa, Poccuitckas ®enepaums)
2NHOMIACKMIA TEXHONOMMYECKUIA MHCTUTYT Bombest (MyMbaun, NHans)

AHHOTaumA

Iesb — IPOAHAIM3UPOBATH BIUSHKE KAPOTHIHOTO CTEHO3a PA3/IM4HOM CTerte-
HU BHIDOKEHHOCTH B COYETAHNHY C IPYTHMH (paKTOPAMH Ha PUCKH BO3HUKHO-
BEeHHsI IePBUYHOTO ¥ TOBTOPHOTO HIIIEMHUYEeCKOTO HHCYIIBTA, C IPUMEHeHHEeM
MEeTOJIOB MaTeMaTHIeCKOTr0 perpecCHOHHOTO aHaJIM3a.

Marepuain u meronbl. O6cnenoanb 606 marpenToB (ocmotp HeBposiora, KT
TOJIOBHOT'O MO3Ta C KOHTPACTHBIM ycuiieHneM, ¥ 3U cocyoB royioBh U IIeH,
VIHBIE aHAJIM3BI K HHCTPYMeHTaJIbHbIe UCCIIefoBaHusl). CTereHb KapOTHIHOTO
creHo3a oneHuBasnack o Meroruke NASCET (creHoTHYeckoe mopakeHHe
0-49%, 50-69%, 70% u Gosee). B 1ensgx MaTeMaTHyecKkoro aHajm3a maru-
eHTBI OBbUTH pa3fielieHbl Ha 3 TPyNIbl CPABHEHUS: He UMeEIOIie HHCYIIBT B
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aHaMHe3e; TalMeHThl C eMHCTBEHHbIM MHCYIIBTOM; C IByMs U Oojee uiie-
MUYECKUMH UHCYIIbTaMU. [1py HajmMuuy MHCYIIbTa B aHaMHe3e OlleHUBAJIUCh
pa3Mep odvara uiiemuu 1o qaHHbIM KT, BEIpaXkeHHOCTb HEBPOJIOTHYECKOTO
neduiura no mkane NIHSS u crenens ero BoccraHoBieHusl, GyHKIIMOHAIIb-
HBIN MCXOJ] UIIIeMHUYeCcKoro MHCYIIbTa (IIKajia PaHkMHA, uHekc PuBepmu).
B uncciiejoBaHMM IPUMeEHeH JIOTMCTUYeCKUN perpeCCUOHHBIN aHau3 [JIs
OLIeHKH B3aMMOCBSI3H MeXTy 3aBUCHMO¥ IlepeMeHHOH (Hanu4dve IIepBUYHOrO
WJIM IOBTOPHOT'O MHCYJIBTAa) ¥ HAOOPOM IPEIUKTOPOB, B Ka4eCTBE KOTOPHIX
BBICTYIIAJI KOMIUIEKC KJIMHUYEeCKUX ¥ MHCTPYMEHTAJIbHbIX JJAHHbIX.

Pesynbrarbl. Hanmune kaporugHoro creHos3a 50-69% npu couetanuu ¢ ma-
TOJIOTHEeH CO CTOPOHBI CepJIeYHO-COCYUCTOM CHCTEMBI BHICTYTIAeT B Ka4eCTBe
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¢axTopa, CyNeCTBEHHO MOBHIIIAONIEr0 PUCKY Pa3BUTHSI IEPBIYHOTO HIIe-
MHYECKOro UHCYJIbTa. [IpeBblilieHre BelTMYUHbI CTEHOTHYECKOTO ITIOPasKeHHUst
6osee 70% nUMeeT BBICOKHMI YPOBEHb 3HAYMMOCTH B BEPOSITHOCTH BO3HUKHO-
BeHMs! IIOBTOPHOT'O MIIIeMUYeCKOTr0 MHCYJIBTA, YTO HeOGXOMMO YUUTHIBATE B
Ka4eCTBe BTOPUYHON NPOUIAKTUKH HHCYIIBTA.

BeiBoasl. [IpefBaprTenbHast OlleHKa ¥ aHAJIM3 CTelleHH KapOTHAHOTO CTeH03a
1 IPYTUX KOMOPOUIHBIX (GAaKTOPOB, B COBOKYITHOCTH BJIMSIOIMX HA PHUCKH
Pa3BUTHSL [IEPBUYHOIO U IIOBTOPHOTO HIIIEMHYECKOTO MHCY/IbTA, HMeIoT He-
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COMHEHHBI! IIOTeHIUAJ AJIs CHIDKEeHHsI BEPOSITHOCTH BO3HHUKHOBEHHUS I10-
BTOPHBIX COCYAUCTBIX KaTacTpod U OPraHU3alUH [IepCOHATU3NPOBAHHOIO
MOZIXOfa K XUPYPrUIecKoMy JIeYeHHIO NTallHeHTOB.

KurroueBble coBa: KapOTHUAHBIA CTEHO3, UIIeMIYeCKUH HHCYIIBT, GaKTOph
PUCKa, PerPeCCUOHHBINA aHAJIN3.
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m INTRODUCTION
Cerebrovascular diseases are leading in the statistics of
reasons for mortality and disablement of adult employable
population [1] and bringing a marked economic loss [2]. Among
cerebrovascular diseases, cerebrovascular accidents (CVA) are
to be seen as the major medico-social problem of international
scale [3]. The modern status of the problem justifies the high
importance of studying the risk factors of stroke development,
development of new and improvement of existing methods
of diagnostics [4], treatment and prevention of this condition
[5]. According to the WHO data, diseases of the circulation
organs due to atherosclerosis become the reason of death of
more than 16 million people every year; and the prevalence of
ischemic stroke associated with atherosclerosis among patients
aged 50-55 increases by 1.8-2.0 times in every successive
decade of life. Within 12 months from the old CVA, 40-45%
patients die [6], every fifth patient develops a second stroke in
the successive years [7]. Among survivors, up to 90% of patients
become disabled [1], and 20% of them would require nursing
care [8]. Less than 10% of patients would be able to return to
labor and regular life after a stroke [9]. Modern clinical practice
of management of stroke patients sees its primary and secondary
prevention as priorities. A complex study of factors relevant
to the risk of stroke development will enable a more efficient
approach to prevention of this disease [10].

The pathogenic mechanism of ischemic stroke (IS) is the
hypoxia of the brain that can be aggravated with various
comorbidities [11], including carotid stenosis [12]. Underlying
diseases may acts as isolated or complex risk factors for the
development of stroke, and their therapy is the basis for the
primary and secondary prevention of the stroke [13]. One of
the most significant reasons for the development of chronic
hypoperfusion of the brain is the lesion of the great vessels
[14], including constrictive lesions of the major arteries of the
head and neck [15].

The carotid arteries play a major role in the formation of
the total volume of cerebral circulation [16], providing for
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approx. 75% of cerebral blood flow [17]. Since the stenosis
of the carotid artery due to atherosclerosis disrupts the normal
cerebral blood flow, it surely increases the risk of CVA. In
80% of the cases, the atherosclerotic process affects the area
of bifurcation of the arteria carotis communis, and multiple
atherosclerotic lesions are seen much more often that isolated
ones. Therefore, the stricture formation of the extracranial
sections of the carotid arteries by an atherosclerotic plaque is
the most frequent reason of defects of perfusion of the brain
tissue, which might be accompanies with chronic [18] and
acute cerebrovascular circulation deficiencies [19].

Atherosclerotic carotid plaques are often found in elderly
patients and individuals with a high risk of other cardiovascular
diseases. The stenosis of the carotid artery, as a rule, us the
consequence of systemic atherosclerosis, and its prevalence
demonstrates an age-associated dynamic and is seen in approx.
7.5% men and 5% women aged over 80 [20]. There are many
risk factors contributing to atherosclerosis, namely, smoking,
hyperlipidemia, male sex, age that may increase the risks of
stenosis of the carotid artery. A plaque occupying over 50%
of the carotid arterial lumen is considered to cause substantial
constriction of the vessel known as hemodynamically
significant stenosis of the carotid artery [21], which may be
accompanied with clinically relevant decrease of brain tissue
perfusion with blood [22]. Patients with severe stenosis of the
carotid artery demonstrate higher degrees of cardiac accidents
and mortality; with asymptomatic carotid stenosis of over 75%
of the lumen, the risk of the stroke is 5.5% per year; with
asymptomatic stenosis of 60% of the vessel lumen, 11% over
5 years. The lesions of carotid arteries are related to a third of
all strokes. This data shows the importance of early diagnosis
and treatment of carotid stenosis to prevent complications such
as CVA [23].

Despite the numerous studies of various aspects of
epidemiology, pathogenic mechanisms, diagnostics and
prevention of IS, there are some problems the solution of
which would allow a more efficient prognosis of the outcome
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[24] and improve prevention of CVA in these patients [25].
One of the aspects that is still needs more research are the
specifics of risks of development of first and second ischemic
stroke associated with carotid stenosis of different degrees or
associated with other risk factors.

m MATERIAL AND METHODS

An open retrospective study was conducted to assess risk
factors for primary and recurrent stroke in patients with carotid
stenosis of varying severity. The subjects of the study were 606
patients who were treated in neurological departments, as well
as patients who sought outpatient care. The study included 292
women (48.2%) and 314 men (51.8%) aged from 39 to 89,
the median age of patients being 67.4 (84.25; 50.56) years.
The study was conducted in accordance with the standards
of good clinical practice and the principles of the Declaration
of Helsinki. The study protocol was approved by the ethics
committee of the Federal State Budgetary Educational
Institution of Higher Education SSMU of the Ministry of
Health of Russia, written informed consent was obtained from
all patients before participating in the study.

Depending on the degree of stenosis of the major vessels of
the head and the neck (based on the stenosis degree evaluation
method NASCET — North American Symptomatic Carotid
Endarterectomy Trial), the patients were divided into three
groups (Table 1). In 446 patients (73.6% of the total number
of patients within the study), stenosis was identified without
hemodynamically significant damage to the major vessels
of the head and the neck (stenosis of 0-49%), in 85 patients
(14.0%) stenosis was between 50-69%, and the group of
patients with stenosis damage of 70% and above included 75
people (12.4%).

The pathogenic subtype of the ischemic stroke was identified
using the TOAST criteria, Trial of ORG 10172 in Acute Stroke
Treatment (1993): atherothrombotic, cardioembolic, lacunar,
or of other identified ethiology.

At the same time, the patients were divided into three
comparative groups: no history of stroke; one stroke; two cases
of IS and more (Table 2).

The comparison of study groups was performed against
the fact of history of first or second IS. In post-stroke
patients, the size of the ischemic site was assessed using
computed tomography (CT) scans of the brain, manifestation
of the neurologic impairment using the NIHSS scale
(National Institutes of Health Stroke Scale) and the degree
of its restoration, functional outcome of IS (Rankin scale,

Age
oo [ [
below 50 37 8,3 1 1,2 1 1,3 39 6,4
50-59 y.o. 86 19,3 17 20,0 15 20,0 118 19,5
60-69 y.o. 142 31,8 19 224 35 46,7 196 32,4
70-79 y.o. 123 276 28 329 14 18,7 165 27,2

80 and above 58 130 20 235 10 13,3 88 145
TOTAL 446 1000 85 1000 75 100,0 606 100,0

Table 1. Distribution of patients depending on the carotid stenosis
severity

Ta6bnuya 1. PacnpeaeneHue nayueHmos B 3aBucumMocmu om
cmeneHu Bblpa)XkeHHoCcmu KapomuaHoao CmeHo3a

126

Hayka n uHHosauuum B meguunHe T.9(1)/2024

Rivermead index). The study did not include patients with
hemorrhagic stroke and patients with adverse outcome of
disease.

All patients were examined by a neurologist and
underwent computed tomography (CT) of the brain with
contrast enhancement or CT angiography as indicated. Other
examinations included ultrasonic dopplerography of the
brachiocephalic arteries (BCA USDG), duplex ultrasonic
scanning (DUSS) of the vessels of the head and the neck
combined with color flow mapping (CFM). If necessary, other
studies, analyzes and consultations with relevant specialists
were carried out. Patients with stroke received therapy in
accordance with the standards of medical care for this disease,
and a set of rehabilitation measures was also carried out as part
of the first stage of rehabilitation.

The statistical analysis was performed using the SPSS
Statistics software suite, Ver. 27. Both parametric and
nonparametric statistical methods were used to analyze the
data in the study. The parametric methods included a t-tect
and regression analysis. Nonparametric methods were used to
analyze data that did not meet the requirements of normality
of distribution or homogeneity of variances and included the
Mann-Whitney test and Wilcoxon’s test. The assessment of
the distribution type was performed using the Shapiro-Wilt
test and Kolmogorov-Smirnov test.

The study used logistic regression analysis to assess the
relationship between the dependent variable (presence of
primary or recurrent stroke) and a set of predictors, which were
a set of clinical and instrumental data. Logistic regression was
used to estimate the probability of the occurrence of primary or
recurrent IS when changing the values of the predictors. The
critical level of significance when testing statistical hypotheses
was taken equal to 0.05.

m RESULTS

Analysis of individual risk factors is not a sufficiently
objective method for analyzing the risk of CVA in a patient,
since a combination of them is observed, as a rule. From a
practical point of view, the most promising thing is to study
a set of clinical and instrumental indicators that correspond
to the risk of developing a primary or recurrent stroke, which
is a reflection of the effectiveness of primary / secondary
prevention and requires special attention. The use of models
considering a complex of clinical and instrumental parameters
allows for a personalized approach towards assessment of their
dynamics in the course of primary and secondary prevention.

Regression analysis of a complex of clinical and instrumental
parameters of a group of patients without a history of stroke

Carotid
stenosis
of 0- 49% (n, %)

Carotid
stenosis of
50-69% (n, %)

Carotid
stenosis of 2
70% (n, %)

Patient group

No stroke history 223 (36,8%) 10 (1,6%) 3 (0,5%)
First stroke 134 (22,1%) 47 (7,.8%) 20 (3,3%)
Second stroke 89 (14,7%) 28 (4,6%) 52 (8,6%)
TOTAL 446 (73,6%) 85 (14,0%) 75 (12,4%)

Note: n — total number; % — relative number from the total number
of patients within the study.

Table 2. Distribution of patients into study groups
Ta6bnuuya 2. PacnpedeneHue nayueHmoB No epynnam cpaBHeHus!
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Constant term -0,537 0,079

Third-degree CHF 21,740 0,301 0,049 1,876
Stenosis on

opposite side 0,624 0,306 0,041 1,867
50-69%

Table 3. Predictor values in the equation of clinical and instrumental
indicators of groups of patients without a history of ischemic stroke
and having a history of ischemic stroke in the carotid territory

Ta6nuua 3. [Mokazamenu NPedUKMOPOB ypaBHEHUS KITUHUYECKUX
u UHCMpyMeHmalsbHbIX nokaszamenel 2pynn nauueHmosB
6e3 uwemMu4yeckozo UHCynbma B aHaMHe3e U C nepeHeceHHbIM
uweMu4ecKuM UHCynbmom B KapomuaHOM bacceliHe
and with a history of stroke demonstrated the participation of
a small number of regressors in the formation of the regression
model (Table 3).

The equation describing the probability of classification
of clinical and instrumental indicators as matching the risk of
development of the first stroke is as follows:

y= — 0,537+ 21,740%(3-degree CHF)+0,624*
(Stenosis on opposite side 50-69%)

The presence of significant concomitant diseases is a
separate risk factor for the development of IS, but their
presence aggravates the risks of stroke in patients with
stenosis of 50-69%. Thus, the presence of hemodynamically
significant carotid stenosis in the presence of a pronounced
comorbid condition in the form of grade 3 CHF can be
considered as an indication for its surgical treatment, since the
risks of developing IS increase by 1.8 times. It is known that
asymptomatic stenosis of 60% is accompanied by a probability
of stroke within 5 years in only 11% of cases [23].

The quality of the proposed model can be characterized
by the following indicators: -2Log-likelihood, Cox and Snell
R Square and Nigelkerk R Square, the values of which were
966.893; 0.016 and 0.022, respectively.

Wlthout hlstory With hlstory . Correct

Without history of
ischemic stroke

With history of 253 28

ischemic stroke 10,0

Table 4. Classification of clinical and instrumental parameters

of patients without a history of ischemic stroke and having

a history of ischemic stroke in the carotid territory

Tabnuya 4. Tabnuya knaccugukayuu nokasamersnel KIuHU4YeCcKux
U UHcmpyMeHmasbHbIX Nokasamernell nayueHmoB U3 2pynn

6e3 uweMu4eckozo UHCynbma B aHaMHe3e U C nepeHeceHHbIM
uwemMu4yecKuM UHCY/IbMoM B KapomuoHoM bacceliHe

Asymptotic 95%
confidence interval
Lower Upper
threshold threshold

0,483 0,569

Standard

Asymptotic

error significance

0,526 0,022 0,236

Table 5. The ROC curve area values when comparing clinical
and instrumental indicators of patients without a history of ischemic
stroke and having a history of ischemic stroke in the carotid territory

Ta6nuya 5. MNMokazamenu nnowadu nod ROC-kpuBol npu cpaBHeHuU
K/TUHUYECKUX U UHCMpPYMeHmasibHbIX nokasamenell nayueHmos

6e3 uwemMu4ecKoe0 UHCYIbma B aHaMHese U C NnepeHeceHHbIM
UweMu4ecKuUM UHCYIbMOoM B KapomuodHOM baccelHe
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Despite the completeness of the model, one cannot assert its
high quality with respect to its specificity (Table 4). According
to the general summary, the percentage of correctly identified
states is only 62.6%.

Table 5 shows the parameters of the ROC-curve of the
formed model (Fig. 1). It is to be noted that the model is not
sufficiently reliable for use in clinical practice. Not all risk
factors of stroke development are considered when building
the module. This is indeed supported by the volume of data that
was involved in the analysis. Thus, clinical and instrumental
data were limited to the results of vascular ultrasound, CT scan
of the brain, and the presence of concomitant diseases of the
cardiovascular system.

The next stage of the analysis was the study of factors
influencing the occurrence of recurrent stroke, which can
be interpreted as insufficient effectiveness of secondary
prevention of ischemic stroke.

The major predictors involved in the increase of the risk of
development of second stroke are shown in Table 6.

The equation describing the probability of development of
second stroke based on the analyzed complex of clinical and
instrumental data is as follows:

y= — 20,0 — 0,366%(Rankin2) — 3,564*
(Ht higher than 181 mmHg) — 6,306
(Stenosis on the focal side over 70%)— 5,700%
(Stenosis on the opposite side over 70%)

The quality of the proposed model may be characterized
with the following indicators: -2Log-likelihood, Cox and Snell
R Square and Nigelkerk R Square, the values of which were
28.037; 0.595 and 0.975, respectively.

The performance indicators of the model are shown
in Table 7. The model is characterized with a rather good
sensitivity and specificity of classification of a complex

s 2 B =
L S .

YyBCTBUTENBHOCTL

o
]
|

o
o

T T T T
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Figure 1. The ROC curve for the differences between the group
of patients without a history of ischemic stroke and having
a history of ischemic stroke in the carotid territory.

Pucynok 1. ROC-kpuBasi, ompakaroujast pasnudusi Mexoy
2pynnoli nayueHmMoB 6e3 uWeMuU4ecKo20 UHCYIbma B aHaMHe3e
U C nepeHeceHHbIM UeMUYeCKUM UHCY/IbMOM B KapOMUOHOM
baccelHe.
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Coefficient (B) St:pr(:,zll-rd m Odds ratio Study group m Second stroke mglc::gt?g:\s

Constant term -20,000 1478,916

Rankin2 -0,366 0,196 0,042 0,693
m’ll;.'?_ibgove 181 3,564 1685 0,034 0,028
Stenosis on

:Eg ::?eeocger -6,306 1,514 0,000 0,002

oo
Stenosis on
Seier® 5700 1,661 0,001 0,003

70%

Table 6. Predictors values in the equation of clinical and instrumental
parameters of patients with primary and recurrent ischemic stroke in
the carotid territory

Ta6nuya 6. lNokazamenu npedUKmOopOB ypaBHEeHUS KIUHUYEeCKUX
U UHCMpPYMeHmaribHbIX nokasamersel nayueHmoB ¢ NepBUYHbLIM U
NOBMOPHBIM ULUEMUYECKUM UHCY/TbMOM B KapomudHoM baccelHe

of parameters. The total percentage of correctly classified
conditions was 99.3%.

Table 8 shows the indicators of the ROC-curve of the
formed model, and its graphical representation is shown on
the graph (Fig. 2).

It was revealed that patients with carotid stenosis of more
than 70% after stroke have a high risk of developing a recurrent
stroke. Thus, correction of changes in the vessels of the carotid
territory should be considered as an important aspect of
secondary prevention of IS.

Taking into account the critical role of the preventive
approach in the management of neurological patients and
the global medical and social significance of acute vascular
pathology of the brain, continuous improvement of existing
diagnostic and rehabilitation approaches is necessary [26,
27], as well as complex stratification of risks [28] in the
development of the stroke [29, 30]. The introduction of

YyBCTBUTENBHOCTb
o o o
T2 %

o
()
|

o
[=]

T T T T
0,2 04 0.6 0,8 1,0

1 - CneunguyHoOCTb

o
(=}

Figure 2. The ROC curve showing the differences between the
group of patients with primary and recurrent ischemic stroke in the
carotid territory.

PucyHok 2. ROC-kpuBasi, ompaaroujast pasnuyusi Mexoy pynnol
nayueHmoB ¢ NepPBUYHbLIM U NOBMOPHbLIM ULLIEMUYeCKUM UHCYbmoM
B KapomuoHoM bacceliHe.
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First stroke 99,7
Second stroke 365 129 97,7
Table 7. Classification of clinical and instrumental parameters of

patients with primary and recurrent ischemic stroke in the carotid
territory

Tabnuya 7. Tabnuya knaccugukayuu nokaszamenel KIuHU4YEeCKUX
U uUHcmpyMeHmarsbHbIX nokasamenell nayueHmMoB C NepBUYHbLIM U
NOBMOPHBIM UWEMUYECKUM UHCYJ/IbMOM B KapomudHoM bacceliHe

Asymptotic 95%
confidence interval
Lower Upper
threshold threshold

0,999 1,000

Standard
error

Asymptotic

significance

1,000 0,000 0,000

Table 8. The ROC curve area values when comparing clinical
and instrumental indicators of patients with primary and recurrent
ischemic stroke in the carotid territory

Ta6bnuya 8. Nokasamenu nnowadu nod ROC-kpuBol

npu cpaBHeHUU nokasamernell KITUHUYeCKUX U UHCMpyMeHmasbHbIX
nokasamerell nayueHmMoB C NepBUYHLIM U NOBMOPHbIM
uweMu4eckuUM UHCY/IbmoM B KapomudHoM bacceliHe

methods for modeling the pathological process, including
the use of regression analysis, provides prediction of the risk
of stroke, and makes it possible to develop new approaches
to effective prevention of patients with a combination of
comorbidities [31, 32].

m DISCUSSION

Carotid artery stenosis of varying severity as a comorbid
condition and a serious medical problem is characterized
by positive correlations with the age of patients and high
cardiovascular risk and depends on a number of other factors,
including, for example, smoking status, hyperlipidemia,
and male gender. Therapy of carotid artery stenosis may
include conservative medical and surgical methods, the
most accessible of which are carotid endarterectomy [33]
and carotid artery stenting [34]. Despite the fact that any of
the therapeutic approaches is aimed at reducing the risk of
cerebral ischemia and is an important aspect of primary and/
or secondary prevention of IS, the decision on the tactics of
surgical / endovascular intervention or the optimal choice in
favor of conservative medical treatment remains controversial
and difficult in many cases. Moreover, the level of restoration
of neurological deficiency in the early post-stroke period, and,
respectively, the rehabilitation potential directly depends on
the severity of atherosclerotic changes of the major vessels of
the neck and the head [35]. Therefore, a personalized approach
to the evaluation of exceptional features of the clinical and
demographical status of the patient, determination of the main
and dependent risk factors and, in particular, the degree of
influence of carotid stenosis on the course and prognosis of IS
[36] will definitely improve the treatment outcomes, optimize
care [37] and, in the future, reduce the probability of onset of
cerebrovascular accidents [38].

m CONCLUSIONS

The study found that hemodynamically significant stenotic
lesions of the great vessels of the head and neck, with carotid
stenosis values of 50-69%, significantly increase the risk
of developing ischemic stroke (IS) when combined with
cardiovascular system pathology. As a secondary prevention
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measure, it is crucial to focus on the degree of carotid stenosis.
Mathematical models indicate that a stenotic lesion exceeding
70% significantly increases the likelihood of recurrent ischemic
stroke (IS). Additionally, poor recovery from an initial stroke,
as measured by the Rankin Scale, is a significant predictor of
recurrent stroke.

Thus, carotid stenosis independently serves as a risk factor
for the development of acute cerebrovascular accidents (CVA),

HeBponorus

a finding corroborated by several clinical studies. Studying
the impact of a combination of factors on the likelihood of
primary and recurrent ischemic stroke, manifesting against
the backdrop of carotid stenosis, allows for a reduction in
the risk of subsequent vascular events. It also facilitates a
personalized approach to treatment strategy selection and helps
determine the optimal timing for preparing patients for surgical
interventions. »=
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