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Abstract

Background The carotid artery stenosis (CAS) is a notable risk element for ischemic stroke, accounting for 10 to 20%
of such cases. There is a deficiency in research studies exploring the prognostic impact of CAS specifically in the ante-
rior circulation acute ischemic stroke (AlS). Therefore, we conducted this study to evaluate the prognostic impact

of CAS in individuals with anterior circulation AlIS. Patients were categorized into two groups, patients with both ante-
rior circulation AIS and CAS in comparison to patients with anterior circulation AIS without CAS (control group). We
compared patient characteristics, neuroimaging, and outcome evaluations using a modified Rankin Scale (mRS)

and the National Institute Health Stroke Scale (NIHSS) in both groups. P-value < 0.05 meaning statistical significance.

Results Fifty patients were involved in the current study; of them, 25 patients with both anterior circulation AIS

and CAS and 25 patients with anterior circulation AlS without CAS. Both groups were comparable concerning age,
gender, co-morbidities of diabetes, hypertension, smoking, and dyslipidemia with p-value >0.05. The mean NIHSS
was significantly elevated the CAS group compared to the control group (p=0.037). Our results showed that patients
with CAS >70% were associated with an mRS > 2 and a significantly higher NIHSS compared to control. The regression
analysis showed that occlusion > 1/3, CAS > 70%, and higher NIHSS score were considered independent predictors

of mRS> 2. The mortality rate was significantly elevated in the CAS group versus the control group (p <0.05). Both
bilateral and unilateral CAS groups were comparable regarding NIHSS and mRS values.

Conclusion Patients with anterior circulation AIS who had CAS of 70% or more, whether unilateral or bilateral,
showed a higher likelihood of increased mortality and more severe strokes, as evidenced by elevated NIHSS and mRS
scores.
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Background

Stroke continues to be a significant factor contributing to

both disability and mortality worldwide. Despite notable

advancements in preventing and treating its acute phase,

the impact of stroke remains a significant global health
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for ischemic stroke, accounting for around 10 to 20% of
cases [5]. The level of stenosis is a significant risk factor
for ipsilateral ischemic stroke [6]. Some ischemic strokes
associated with CAS are due to reduced blood flow, while
most of these strokes seem to arise from embolization
originating from a susceptible atherosclerotic plaque or
sudden blockage of the carotid artery with subsequent
thrombus propagation [7, 8].

Standard and more advanced imaging methods can
offer insights into the underlying mechanism caus-
ing ischemic stroke [9]. The significance of extracranial
carotid ultrasound examinations emerges as pivotal in
stroke management and prognostication, because it is
cost-effective and safe. Within the landscape of studies
addressing the prognostic effects of CAS, studies focus-
ing on anterior circulations are lacking [10].

Our study was designed to precisely examine the prog-
nostic significance of CAS in patients with anterior cir-
culation AIS. We aimed to draw comparisons with a
counterpart group experiencing anterior circulation AIS
devoid of CAS. We employed the National Institute of
Health Stroke Scale (NIHSS) [11] and modified Rankin
Scale (mRS) [12] as prognostic tools lend precision for
ischemic stroke severity.

Methods

This was a cross-sectional study, involved patients admit-
ted to the neurology department. The study protocol
received approval from the ethical committee, and prior
written informed consent was acquired from all partici-
pating patients. For patients with disturbed conscious
level, we obtained consent from a legally authorized rep-
resentative or guardian who can make informed deci-
sions on behalf of the patient.

We included 50 patients, divided into two equal groups:
the control group (n=25) with anterior circulation AIS
without CAS and the CAS group (n=25) with ante-
rior circulation AIS and associated CAS. The included
patients aged > 18 years and diagnosed with anterior cir-
culation AIS, confirmed by magnetic resonance imag-
ing (MRI) brain, and magnetic resonance angiography
(MRA) brain and neck. We excluded patients with pos-
terior circulation infarction, hemorrhagic stroke, cerebral
venous thrombosis, transient ischemic attack, or had a
history of previous disability. A simple random sampling
method was employed. The two groups were matched for
age, sex, and risk factors. A sample of 50 individuals with
AIS was chosen, following the prevalence data from a
prior study. This selection was made using OpenEpi soft-
ware, ensuring a 95% confidence level and a 5% margin of
error.

Patients underwent comprehensive assessments,
encompassing a comprehensive medical history, overall
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medical examination, and neurological assessment, uti-
lizing the NIHSS and mRS. Routine investigations
included lipid profile, coagulation profile, complete blood
picture, liver function tests, and kidney function tests.
Imaging studies comprised routine computed tomogra-
phy (CT) brain, extracranial carotid artery duplex, MRI
brain, and MRA brain and neck.

Upon admission to the stroke unit, all patients received
a standardized neurological evaluation, and stroke
severity was quantified using the NIHSS and mRS [13].
Hypertension was defined for patients receiving antihy-
pertensive treatment or those with average blood pres-
sure readings equal to or exceeding 140/90 mmHg during
the initial 48 h of their hospital stay were included in
the study [14]. Hypercholesterolemia was assigned to
patients receiving statin treatment or with total cho-
lesterol levels>200 mg/dL [15]. Diabetes classification
included individuals undergoing antidiabetic treatment
or those with fasting blood glucose levels equal to or
exceeding 126 mg/dL [16]. Smoking status was classified
as follows: individuals classified as ex-smokers had a his-
tory of smoking at least 100 cigarettes in their lifetime
but had refrained from smoking in the month preced-
ing the stroke. On the other hand, current smokers were
defined as those who had smoked at least 100 cigarettes
and had smoked within the last month [17].

The main outcome measure was the occurrence of
CAS at a level of>50% and>70%. Secondary out-
comes include identifying factors that predict CAS at
this threshold and examining the correlation between
CAS>50% and>70% and functional outcomes as
defined by NIHSS and mRS.

The CAS was demarcated as a stenosis in the internal
carotid artery of 50% or more [18]. Medical records on
the degree of CAS, as evaluated by radiologists, were uti-
lized. The CAS severity was graded using the European
Carotid Surgery Trial (ECST) method [19], calculating
the percentage of stenosis. Abnormalities in the Dop-
pler investigation were noted for increased peak sys-
tolic velocities (>130 cm/s) or disturbed, demodulated,
reversed, or missing flows at the carotid level [20].

The recorded data underwent analysis through SPSS
version 27.0. Descriptive statistics were employed for
quantitative data, as meantstandard deviation (SD),
while representing qualitative variables using frequency
and percentages. The normality of the data distribution
was assessed using Kolmogorov—Smirnov and Shap-
iro—Wilk tests. For comparisons between two normally
distributed means, the independent-samples ¢-test
was utilized. In the case of non-parametric data, the
Mann-Whitney U test was applied for two-group com-
parisons. The Chi-square (y*) test was used to compare
proportions among qualitative parameters. To assess and
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estimate the dependence of a quantitative variable on one
or more independent variables, multivariate regression
was conducted. A statistical significance was considered
when a p-value was below 0.05.

Results

Fifty adult patients were included; of them, 25 were in the
CAS group (nine cases had bilateral CAS, and 16 had uni-
lateral CAS) and 25 cases were in the control group. The
mean age was 69.84+11.25 years in the CAS group and
68.08 £11.95 years in the control group. There were 18
(72.0%) females in the CAS group and 12 (48.0%) females
in the control group. In the CAS group, 16 patients had
diabetes mellitus, 18 had hypertension, and 18 had dys-
lipidemia. Both compared groups were comparable
regarding mean ages (p =0.59), diabetes (p=0.77), hyper-
tension (p=0.54), smoking (p=0.74), and dyslipidemia
(p=0.15). Table 1 shows the demographic and comorbid-
ities data in the CAS and control groups.

Our results showed that the mean NIHSS score was
significantly higher in the CAS group (bilateral and uni-
lateral) compared to the control group (10.36+6.64
versus 7.08 +4.02, respectively, p=0.037). While no sig-
nificant differences were observed in the size and loca-
tion of cerebral infarction, a significant difference was
found regarding the deep branches of the middle cerebral
artery (p=0.021). Regarding, the mRS after 1 month, the
CAS group exhibited a higher proportion having an mRS
6 (»p=0.020). The control group showed a higher propor-
tion of patients with moderate disability (mRS 1) after

Table 1 Demographic data in carotid stenosis and control

groups
Variables CAS (unilateraland  Control (n=25) p-value
bilateral) (n=25)
Age (years)
Mean+SD 69.84+11.25 68.08+11.95 0.594
Gender
Female 18 (72.0%) 12 (48.0%) 0.083
Male 7 (28.0%) 13 (52.0%)
Co-morbidities
DM 16 (64.0%) 15 (60.0%) 0.771
HTN 18 (72.0%) 16 (64.0%) 0.544
Smoking
Non-smoker 20 (80.0%) 18 (72.0%) 0.739
Ex-smoker 3(12.0%) 5(20.0%) 0.627
Smoker 2 (8.0%) 2 (8.0%) 0472
Dyslipidemia 18 (72.0%) 13 (52.0%) 0.145

CAS carotid artery stenosis, DM diabetes mellitus, HTN hypertension, SD
standard deviation, independent t-test was used for comparing continuous
data, Chi-square test was used for comparing dichotomous data, *p-value <0.05
was considered statistically significant
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1 month (p=0.049). The mortality rate was significantly
higher in the CAS group (p=0.018). Table 2 shows the
comparison between cases with or without CAS regard-
ing NIHSS and cerebral infarction.

When comparing bilateral CAS versus control,
the mean age was comparable between the groups
(67.67+6.86 for CAS versus 68.08+11.95 for control,
p=0.882). The gender did not differ significantly between
the groups (p=0.697). No significant differences were
observed regarding the prevalence of diabetes (p=0.724),
hypertension (p=0.886), smoking history (p=0.944), or
dyslipidemia (p=0.855) between the two groups. Fur-
ther, there were no significant differences in the size of
cerebral infarction (p>0.05), NIHSS (p=0.073), or distri-
bution of major artery occlusions (p>0.05) between the
groups.

The CAS group had a notably greater percentage
of patients with an mRS score of 4 (»p=0.003) and 6
(p=0.017). Conversely, the control group displayed a
greater percentage of patients with an mRS score of 1
(p=0.039). The mortality rate was significantly higher in
the bilateral CAS group compared to the control group
(p=0.015). Table 3 shows the comparison between
patients with or without bilateral symptomatic CAS
across various demographic and clinical parameters.

When comparing unilateral CAS versus control, the
numbers of patients with an mRS score of 4 (moder-
ate disability, unable to walk without assistance) was
notable elevated in the CAS group (25.0%) compared
to none in the control group (p=0.009). A similar trend
was observed in mRS scores of 6 (dead) where 18.8% of
patients with CAS had this outcome compared to none
in the control group (p=0.026). The mortality rate was
significantly higher in the group with unilateral symp-
tomatic CAS (18.8%) compared to the control group
(0.0%) (p=0.025). Table 4 shows the comparison between
patients with and without unilateral symptomatic CAS
based on mRS scores after 1 month.

When comparing bilateral versus unilateral CAS, both
groups were comparable regarding mean NIHSS scores
(11.89+8.18 versus 9.50+5.72, respectively, p=0.346).
Moreover, both groups were comparable in other mRS
categories (1 through 6) between the two groups. Table 5
shows the comparison between symptomatic bilateral
(n=9) and unilateral CAS (n=25) regarding NIHSS and
mRS.

The results showed a statistically significant association
between mRS with occlusion>1/3, lacunar infarct, ante-
rior cerebral artery, and CAS >70%, with p-value <0.05 in
patients with CAS. Table 6 shows the association between
mRS levels according to all parameters in the CAS group.
Regression analysis was conducted for the prediction of
mRS>2 using occlusion>1/3, lacunar infarct, anterior



Akl et al. Egypt J Neurol Psychiatry Neurosurg (2024) 60:121 Page 4 of 8
Table 2 Comparison between cases with or without carotid stenosis regarding NIHSS and cerebral infarction
Variables CAS (unilateral and bilateral) (n=25) Control (n=25) p-value
NIHSS
Mean+SD 10.36+6.64 7.08+4.02 0.037*
Size of cerebral infarction
Cerebral infarction > 1/3 of territory 12 (48.0%) 1(44.0%) 0.777
Cerebral infarction < 1/3 of territory 9 (36.0%) 9 (36.0%) 1.000
Lacunar infarct 4(16.0%) 5 (20.0%) 0.713
Major artery occlusion
ACA 2 (8.0%) 1(4.0%) 0.552
MCA
Cortical 6 (24.0%) 5(20.0%) 0.733
Deep 14 (56.0%) 6 (24.0%) 0.021*
Complete 8(32.0%) 5(20.0%) 0.333
Watershed 3(12.0%) 0 (0.0%) 0.074
mRS after 1 month
0 2 (8.0%) 4(16.0%) 0.389
1 3(12.0%) 9 (36.0%) 0.049*
2 4(16.0%) 10 (40.0%) 0.061
3 1 (4.0%) 1 (4.0%) 1.000
4 7 (28.0%) 0 (0.0%) 0.005*
5 3(12.0%) 1 (4.0%) 0.302
6 5(20.0%) 0 (0.0%) 0.020*
Mortality
Died 5(20.0%) 0 (0.0%) 0.018*

CAS carotid artery stenosis, NIHSS National Institute of Health Stroke Scale, mRS modified Rankin scale, MCA middle cerebral artery, ACA anterior cerebral artery, SD
standard deviation, independent t-test was used for comparing continuous data, Chi-square test was used for comparing dichotomous data, *p-value <0.05 was

considered statistically significant

cerebral artery, CAS>70%, and NIHSS score. Higher
occlusion>1/3, CAS >70%, and NIHSS score were con-
sidered independent predictors of mRS > 2. Table 7 shows
the multivariate analysis for the prediction of mRS>2
among the CAS group.

Discussion

Carotid artery stenosis can contribute to ischemic
stroke through several mechanisms, including embo-
lism, thrombotic blockage, arterial dissection, or reduced
blood flow. This study revealed that patients with CAS
and ischemic stroke were linked with a higher mRS and
NIHSS scores, indicating a poorer functional result in
those individuals. Moreover, those patients encom-
passed higher mortality rates compared to patients with-
out CAS. Identifying a CAS stenosis of 70% or more as
a prognostic factor for an adverse functional outcome in
anterior AIS is a novel discovery that has not been docu-
mented previously. These results came in line with a pre-
vious study by Muscari and colleagues [20], showing that
ipsi- or contralateral CAS of 60% or more continued to be
linked with an mRS > 2. Similarly, the findings of Soliman

and colleagues revealed that carotid stenosis >50% had a
negative effect on stroke severity and disability [21].

The current study showed no significant differences
in the size or location of cerebral infarctions between
the compared groups. The difference in NIHSS scores,
despite similar infarction sizes and locations, may be
attributed to the variability in collateral circulation.
Effective collaterals can mitigate the impact of stroke
on neurological function, while inadequate collaterals
can exacerbate functional deficits. Therefore, the higher
NIHSS scores in the CAS group might reflect inadequate
collateral support, leading to more severe functional
impairment despite similar infarction characteristics
[22]. Additionally, comorbidities such as hypertension,
diabetes, or cardiovascular diseases can affect stroke out-
comes and recovery. These comorbidities can exacerbate
the effects of a stroke and impede rehabilitation, contrib-
uting to worse NIHSS scores [23].

In our sample, regression analysis revealed that
higher occlusion>1/3, CAS>70%, and NIHSS score
showed a significant association with poor progno-
sis. This likely resulted from the primary connec-
tion between the severity of cerebral impairment and
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Table 3 Comparison between patients with stroke and bilateral
symptomatic CAS (n=9) and those with stroke without CAS
(n=25) across various demographic and clinical parameters.

Variables Bilateral CAS (n=9) Control (n=25) p-value
Age (years)
Mean + SD 67.67 £ 6.86 68.08 £ 11.95 0.882
Gender
Female 5 (55.6%) 12 (48.0%) 0.697
Male 4 (44.4%) 13 (52.0%)
Co-morbidities
DM 6 (66.7%) 15 (60.0%) 0.724
HTN 6 (66.7%) 16 (64.0%) 0.886
Non smoker 6 (66.7%) 18 (72.0%) 0.240
Ex-smoker 2 (22.2%) 5(20.0%) 0.341
Smoker 1(11.1%) 2 (8.0%) 0.944
Dyslipidemiaa 5 (55. 6%) 13 (52.0%) 0.855
Size of cerebral infarction
Infarction >1/3 5 (55.6%) 11 (44.0%) 0.551
Infarction <1/3 3 (33.3%) 9 (36.0%) 0.886
Lacunar Infarct 1 (11.1%) 5(20.0%) 0.549
NIHSS
Mean + SD 11.89+£8.18 7.08 £4.02 0.072
Distribution
ACA 1(11.1%) 1 (4.0%) 0437
MCA
Cortical 2(22.2%) 5(20.0%) 0.888
Deep 2(22.2%) 14 (56.0%) 0.082
Complete 4 (44.4%) 5 (20.0%) 0.154
Watershed 0 (0.0%) 0 (0.0%) 1.000
mRS after 1T month
0 2(22.2%) 4(16.0%) 0.680
1 0 (0.0%) 9 (36.0%) 0.039*
2 1(11.1%) 10 (40.0%) 0117
3 0 (0.0%) 1(4.0%) 0.549
4 3(33.3%) 0 (0.0%) 0.003*
5 1(11.1%) 1 (4.0%) 0.444
6 2 (22.2%) 0 (0.0%) 0.017*
Mortality
Died 2(22.2%) 0 (0.0%) 0.015*

CAS carotid artery stenosis, NIHSS National Institute of Health Stroke Scale, mRS
modified Rankin scale, MCA middle cerebral artery, ACA anterior cerebral artery,
DM diabetes mellitus, HTN hypertension, SD standard deviation, Independent
t-test was used for comparing continuous data, Chi-square test was used for
comparing dichotomous data, *p-value <0.05 was considered statistically
significant

prognosis. This suggests that stenoses of 70% or more,
regardless of their location in the main carotid axis,
indicate a significant compromise in cerebral circula-
tion or reflect a general susceptibility to atheroscle-
rosis. These findings represent important prognostic
implications for stroke patients.
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Table 4 Comparison between patients with stroke and
unilateral symptomatic carotid stenosis (n=16) and those with
stroke without carotid stenosis (n=25) based on mRS scores

after 1 month
Variables Unilateral CAS (n=16) Control (n=25) p-value
Age (years)
Mean+SD  71.06+13.16 68.08+11.95 0.406
Gender
Female 13 (81.3%) 12 (48.0%) 0.033*
Male 3(18.8%) 13 (52.0%)
NIHSS
Mean+SD  9.50+5.72 7.08+4.02
mRS after 1 month
0 0 (0.0%) 4 (16.0%) 0.096
1 3(18.8%) 9 (36.0%) 0.244
2 3(18.8%) 10 (40.0%) 0.160
3 1(6.3%) 1 (4.0%) 0.742
4 4(25.0%) 0 (0.0%) 0.009*
5 2 (12.5%) 1 (4.0%) 0314
6 3(18.8%) 0(0.0%) 0.026*
Mortality
Died 3(18.8%) 0 (0.0%) 0.025%

CAS carotid artery stenosis, NIHSS National Institute of Health Stroke Scale, mRS
modified Rankin scale, MCA middle cerebral artery, ACA anterior cerebral artery,
DM diabetes mellitus, HTN hypertension, SD standard deviation, Independent
t-test was used for comparing continuous data, Chi-square test was used for
comparing dichotomous data, *p-value <0.05 was considered statistically
significant

Table 5 Comparison between patients bilateral symptomatic
carotid stenosis (n=9) and unilateral carotid stenosis (n=25)
regarding NIHSS and mRS

Variables Bilateral CAS (n=9) Unilateral CAS p-value
(n=16)
NIHSS
Mean+SD 11.89+£8.18 9.50+5.72 0.346
mRS after 1 month
0 2 (22.2%) 0 (0.0%) 0.054
1 0 (0.0%) 3(18.8%) 0.174
2 1(11.1%) 3(18.8%) 0.622
3 0 (0.0%) 1(6.3%) 0451
4 3(33.3%) 4 (25.0%) 0.664
5 1(11.1%) 2 (12.5%) 0919
6 2(22.2%) 3(18.8%) 0.842
Mortality
Died 2(22.2%) 3(18.75%) 0.712

CAS carotid artery stenosis, NIHSS National Institute of Health Stroke Scale,
mRS modified Rankin scale, SD standard deviation, independent t-test was
used for comparing continuous data, Chi-square test was used for comparing
dichotomous data, *p-value < 0.05 was considered statistically significant



Akl et al. Egypt J Neurol Psychiatry Neurosurg (2024) 60:121

Table 6 Association between mRS level according to all
parameters in the CAS group
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Table 7 Multivariate analysis for prediction of MRS >2 among
patients group

Variables mRS<2(n=9) mRS>2(n=16) p-value Variables B p-value OR 95% C.I. for OR
No % No % Lower Upper
Gender Occlusion>1/3 2868 0.016* 7600 1709 18.290
Female 7 778% 11 68.8% 0.629 Lacunar infarct -4366 0999 1683 1212 2912
Male 2 222% 5 31.3% ACA -3.030 0999 1552 1117 2.685
Age (years) Carotid stenosis > 70% 2351 0.017* 4500 1514 7811
Mean+SD 73.33+£9.80 67.88+11.83 0.253 NIHSS score 0.709 0.030* 2032 1073 3.849
Co-morbidities NIHSS National Institute of Health Stroke Scale, mRS modified Rankin scale,
DM 7 77.8% 9 56.3% 0.282 B Regression coefficient, OR odds ratio, C/ confidence interval, ACA: anterior
HTN 8 88.9% 10 625% 0.158 cerebral artery, *p-value <0.05 was considered statistically significant
Smoking
Non-smoker 8 889% 12 750% 0369 prior to the initiation of risk factor reduction, given that
Kesmoker 0 00% 3 18.8% atherosclerosis formation spans multiple decades. The
smoker ] 1.1% 1 63% overall compromised functionality of patients with CAS
Dyslipidemnia 6 66.7% 12 75.0% 0656 and their elevated risk of cardiovascular disease may
Size of cerebral infarction account for the poorer outcomes observed in these indi-
SCC)E|L:1 A W 1.1% 11 68:8% 0.006% viduals. This suggests that CAS might serve as a symp-
Occlu- 4 . R tom rather than the direct cause of the adverse outcomes.
sion<1/3 Additionally, the presence of CAS could be attributed
Lacunar Infarct 4 44.4% 0 0.0% 0004 to a low socioeconomic status, which is associated with
Major artery occlusion overall worse outcomes [25, 26].
ACA P 222% 0 00% 0.049% The current study showed that deep branches of MCA
MCA was significantly higher in the CAS group. The deep
Cortical 1 111% 5 313% 0258 MCA territory infarcts are often linked to embolic phe-
Deep 4 44.4% 2 125% 0073 nomena or compromised cerebral perfusion related to
Complete 1 111% 7 438% 0093 ICA stenosis. This relationship underscores the poten-
Watershed 1 111% 2 12.5% 0918 tial role of ICA stenosis in the pathogenesis of ischemic
Mortality strokes affecting deep brain structures [27]. ICA stenosis
Died 0 00% 5 313% 0061 can lead to reduced cerebral blood flow and alter hemo-
Carotid stenosis % dynamics, which may predispose the deep MCA territory
S 50% 6 667% 15 93.8% 0076 to ischemic damage. Additionally, impaired collateral cir-
>70% 5 222% 12 750% 0011 culation due to ICA stenosis could exacerbate ischemia
NIHSS score in these critical regions. The presence of ICA stenosis
Mean 45D 5524303 13254639 <0001+ may also indicate a higher risk of embolic events origi-

CAS carotid artery stenosis, mRS modified Rankin Score, NIHSS National Institute
of Health Stroke Score, MCA middle cerebral artery, ACA anterior cerebral artery,
SD standard deviation, DM diabetes mellitus, HTN hypertension, independent
t-test was used for comparing continuous data, Chi-square test was used for
comparing dichotomous data, *p-value < 0.05 was considered statistically
significant

It is crucial to note that the development of carotid
atherosclerosis and the eventual occurrence of a stroke
require a considerable duration for manifestations to
appear [24]. Those who ultimately experience a stroke
due to carotid atherosclerosis likely belong to the sub-
group with the highest comorbidities in the carotid ath-
erosclerosis category. Many of the patients with CAS
included in our study may have developed the condition

nating from the carotid plaque, which could further con-
tribute to deep MCA infarcts y[28].

The primary limitation lies in the exclusion of
patients with transient ischemic attack. The reason for
the absence of information about the status of CAS is
unclear. This lack of clarity could lead to an overesti-
mation of the prevalence of CAS. One potential expla-
nation for the missing information is the attribution of
stroke to atrial fibrillation, where the degree of CAS
is frequently not examined. Further, the small num-
ber of participants in our study poses a challenge as it
may affect the applicability and generalizability of the
results. In addition, our analysis did not assess plaque
features such as irregularities, softness, hemorrhage, or
detailed evaluation of collateral circulation, including
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ophthalmic reversal flow. Moreover, this study did not
report data on patients who received recombinant tis-
sue plasminogen activator or mechanical thrombec-
tomy. Future studies should consider incorporating
these additional variables to enhance the evaluation
of carotid plaque characteristics and their impact on
stroke prognosis.

Conclusion

The current study showed that the CAS significantly
influenced the prognosis of anterior circulation AIS,
affecting NIHSS and mRS scores. Our findings empha-
sized the importance of rigorous CAS management in
AIS to mitigate post-stroke morbidity and mortality.
We recommend widespread carotid duplex assessments
for AIS patients to precisely determine the location,
criteria, and percentage of CAS, thereby informing tar-
geted therapeutic interventions.
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