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Carotid artery stenting (CAS) is an important therapeutic strategy for patients with 

carotid artery stenosis. High-grade stenosis of the internal carotid artery is associated with 
cognitive impairment and decline, even in asymptomatic patients. However, the potential 
influence of CAS on cognitive function in patients with carotid artery stenosis has not been 
determined. The aim of this study was to investigate the influence of carotid artery stenting 
(CAS) on the global cognition in patients with high grade internal carotid stenosis, on various 
cognitive domains and potential factors that may affect changes of cognitive function in these 
patients. 

This study involved 25 patients with symptomatic and asymptomatic carotid artery 
stenosis and 25 healthy controls. Patients were evalueted 1 day before procedure and 3 
months after procedure. Montreal cognitive assessment (MoCA) was used for the evaluation of 
cognition. 

The MoCA scores of the patients before CAS were significantly lower than that of the 
control subjects. These scores were significantly higher 3 months after CAS. Also significantly 
improved after CAS from baseline were scores for an attention, executive functions and 
memory. 

CAS can improve global cognitive function, attention, executive functions and memory 
in symptomatic and asymptomatic patients with high grade carotid artery stenosis. High cho-
lesterol levels is independent risk factor for deteriorated cognitive functions before revascula-
rization and low educational level is independent factor for poor cognitive performance after 
revascularization. 
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Introduction 

 
Carotid artery stenosis (CS) is one of the most 

significant risk factors for ischemic stroke (1, 2). 
High-grade stenosis of the internal carotid artery is 
associated with cognitive impairment and decline, 
even in asymptomatic patients. The pathophysiologi-
cal causes of cognitive impairment due to carotid 

artery stenosis include cerebral hypoperfusion and 
embolic stroke (3, 4). Hypertension, diabetes melli-

tus, smoking habit, alkohol consumption and chole-
sterol levels are factors that can predispose to ca-
rotid stenosis (5-9). 

As a minimally invasive procedure, carotid ar-

tery stenting (CAS) is an important therapeutic stra-
tegy in carotid artery stenosis (10-14). The effect of 
carotid artery stenting on cognitive function is un-
clear. Both cognitive improvement and decline have 

been reported after CAS (15-20). Reopening a ste-
notic vessel and restoring blood flow to the brain 
may improve cognitive dysfunction caused by chro-

nic hypoperfusion. Several authors have therefore 
suggested that in these patients, carotid revascula-
risation could imorove cignition (21-23). However, it 
has also been reported that cognitive function can be 
negatively affected due to microembolisms caused 
during the CAS procedure itself, or temporary per-
fusion defects that may take place during balloon 

dilatation (15, 24).  
Symptomatic status also seems to influence 

cognitive results in patients after CAS. Some resear-
chers reported that the asymptomatic patients had a 
poorer cognitive performance after the CAS (25, 26).   
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The conflicting results of studies testing the 

ralation betwen carotid revascularisation and chan-

ges in cognition have been ascribed to differences 
between the studies in sample size, type of patients, 
duration of follow - up, and type of neuropsycho-
logical assessment. Little research has been done in 
this area to date.  

The aim of this study was to examine the im-
pact of CAS on global cognition, various domains of 
cognitive function and the influence of potential fac-
tors that might affect cognitive function. 

 

Methods 
 

This prospective observational study was con-

ducted at Radiology Center in Clinical Centre in Niš, 

between October 2012 and June 2013. 

This study involved 25 patients, both sympto-

matic and asymptomatic who had been diagnosed 

with carotid artery stenosis (≥ 70%) by Color Doppler 

ehosonography and MSCT angiography and 25 heal-

thy subjects, who were free of carotid artery stenosis 

and brain diseases or injuries, as the control . 

Patients with symptomatic carotid stenoses 

had a history of an ipsilateral stroke, at least one 

transient ischemic attack (TIA) or an episode of am-

aurosis fugax within previous 6 month. Patients with 

asymptomatic carotid artery stenosis were defined 

as having no previous minor stroke or TIA. 

Carotid stenosis was diagnosed according to 

the criteria in the North American Carotid Endar-

terectomy Trial (NASCET). The decision to treat a 

given patient was left to Consilium for carotid artery 

stenosis treatment in Clinical Centre in Nis. Indivi-

duals in the control group visited Radiology Center 

for health screenings during the study period. The 

healthy participants were selected if they had no 

history of curent symptoms of ishemic or hemoragic 

stroke. The participants from control group were 

matched with pathients in gender, age, educational 

level, smoking and alcohol consumption. Normal 

results were shown in all participants from control 

group for carotid Color Doppler ehosonography. The 

control group served as a baseline reference for 

cognitive function, to which patients test group were 

compared. 

Neuropsyhological functions were tested 1 day 

before and 3 months after CAS and compared with 

the data of control subjects. Montreal cognitive asse-

ssment (MoCA) was used for the evaluation of cog-

nition. 

Demographic information was obtained from 

patients' medical records and by direct interview. 

Vascular risk factors were estimated in patients and 

controls following the criteria, which included diabe-

tes mellitus (defined as a glycosylated hemoglobin 

A1 concentracion > 5.8% or current use of hypo-

glycaemic agents ), hyperlipidemia (total holesrerol 

concentracion ≥ 220mg/dl or current use of chole-

sterol-lowering agents), hypertension (defined as 

systolic blood pressure ≥ 140 mmHg or diastolic 

blood pressure ≥ 90 mmHg or current use of anti-

hypertensive medication), tobacoo smoking and al-

cohol consumption. 

The exclusion criteria included present serious 

medical, psyhiatric and neurologic disorders. 

All the subjects agreed to join the research, 

gave their written informed consent and had the 

right to withdraw at any time. 

 

Cognitive assessment 

 

MoCA is a brief screening tool assessing visiu-
ospatial and executive functions, attention, short-
term memory, language and orientation, has been 
translated and adapted into several languages and is 

available freely on the Internet: 
(http://www.mocatest.org) (27). 

The MoCA assesses global cognitive function 

and contains of 10 subtests: an alternating trail test, 
cube copying, clock-drawing, naming, attention, sen-
tence repeating, verbal fluency, abstraction, audi-
tory-verbal learning test (AVLT)-delayed recall, and 

orientation. Visuospatial abilities are assessed using 
a clock-drawing task and a three-dimensional cube 
copy, short-term memory is tested with two learning 
trials of five nouns followed by a delayed recall task. 
Executive functions are assessed using a task ad-
apted from the Trail Making B test, a phonemic flu-

ency task, and a two-item verbal abstraction task. 
Attention, concentration, and working memory are 
evaluated using an attention task, a serial sub trac-
tion task and digits forward and backward. Language 
is tested with a naming task with low-familiarity ani-
mals (lion, camel and rhinoceros), repetition of two 

syntactically complex sentences, and the fluency task. 

Orientation is evaluated by time and place. 
The total scores of the MoCA scale is 30 and 

the higher the score, the better the cognition. In the 
evaluation, a score of > 26 was regarded normal, 
and an additional 1 point was added when the du-
ration of education was ≤ 12 years (28). The parti-
cipants in our study were evaluated with the Serbian 

MoCA, version 7.1.  
 
CAS procedure 
 
Before CAS, detection of coagulation function, 

routine blood test and electrocardiography were per-

formed and patients were treated with oral aspirin at 
100 mg/d and oral clopidogrel at 75 mg/d 7 days 

before the procedure. Following focal anesthesia, 
Seldinger technique was used to puncture the right 
femoral artery, and a 6F vascular sheath was used, 
followed by insertion of a 6F catheter. Under the 
guidance of a wire, the catheter was inserted to the 

proximal part of the lesioned vessel. Heparin (5000 
U) was intravenously injected for systemic heparini-
zation. Under the guidance of a road map, a protec-
tive umbrella was carefully inserted through the ste-
notic site, and a stent was then inserted along the 
umbrella. After accurately locating the stent, the 
stent was released. The balloon was selected accord-

ing to the degree of stenosis, and then the umbrella 
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was expanded, followed by retraction of the umbrella 

and performance of radiography. On the day of in-

tervention, aspirin and clopidogrel were administe-
red, and the doses were identical to those before 
intervention.  

 
Statistical analysis 

 
Statistical analyses were conducted using IBM 

SPSS Statistics 20.0. Quantitative data are expres-
sed as mean ± standard deviation, and qualitative 
data as proportion (%). Student t test was used to 
compare two means, but in situations when there 
was not normally distributed data Z-Mann-Whitney U 

test was used. Z-Wilcoxon Rang test was used to 
compare two related samples. Linear regression ana-
lisis was used to determinate risk factors. A value of 

P < 0.05 was considered statistically significant. 
 
Results 
 

There were no neurological complications du-
ring the procedure or during hospitalization in any 
patient. The procedure was completed with technical 
success in all patients. The degree of stenosis was 
significantly reduced after CAS. All 25 patients com-
pleted 3 month follow up.  

The demographic data of the stent treatment 

and control subjects are listed in Table 1. Average 

age was 69,32 ± 7,59 year, the youngest participant 
was 57 and the oldest 82 years old. There were no 
statistical difference in: 

• gender (χ2 = 0,333; p = 0,564),  

• age (t = 0,464; p = 0,645) and  

• educational level (χ2 = 2,508; p = 0,285) betwen 

groups (Table1.). There was no statistical difference 
in bad habits betwen groups:  

• smoking (χ2 = 1,471; p = 0,225) and  

• alcohol consumption (χ2 = 0,365; p = 0,544) 

(Table 2.). 6 patients had hypertension (24%), 13 

(52%) had diabetes mellitus and 2 of then were on 
insulin, 17(68%) patients had high cholesterol levels. 
In control group 12 participants had hypertension 
(48%), 5 had diabetes mellitus and one of them was 

on insulin (4%), 6 participants had high cholesterol 
levels (24%). 

There was no statistical difference in vascular 

risk factors between groups:  

• hypertension (χ2 = 3,125; p = 0,077) and  

• diabetes mellitus (χ2 = 5,600; p = 0,061), 

but there were heir levels of cholesterol among 

patients than control group (χ2 = 3,125; p = 0,002) 

(Table 3.). 

 
 
 

Table 1. Demographic data of the stent treatment group and control group 
 

  Patients Controls χ2/t* P 

Gender Women n (%) 16 (64,0) 14 (56,0) 
0,333 0,564 

 Men n (%) 9 (36,0) 11 (44,0) 

Age ±SD 69,32 ± 7,59 68,4 ± 4,95 0,464 0,645 

Education Elementary n (%) 11 (44,0) 8 (32,0) 

2,508 0,285  High school n (%) 14 (56,0) 15 (60,0) 

 Faculty n (%) 0 (0,0) 2 (8,0) 

 
 
 

Table 2. Distribution of bad habits in stent treatment and control group 
 

  Patients Controls χ2 P 

Smoking No n(%) 19 (76,0) 15 (60,0) 
1,471 0,225 

 Yes n(%) 6 (24,0) 10 (40,0) 

Alcohol No n(%) 18 (72,0) 16 (64,0) 
0,368 0,544 

 Yes n(%) 7 (28,0) 6 (36,0) 

 
 
 

Table 3. Comorbidity distribution among groups 
 

  Patients Controls χ2 P 

HA no n(%) 19 (76,0) 13 (52,0) 

3,125 0,077  yes n(%) 6 (24,0) 12 (48,0) 

DM no n(%) 12 (48,0) 20 (80,0) 

5,600 0,061 

 oral diabetic's n(%) 11 (44,0) 4 (16,0) 

 insulin n(%) 2 (8,0) 1 (4,0) 

Cholesterol Normal levels 8 (32,0) 19 (76,0) 

9,742 0,002  High levels 17 (68,0) 6 (24,0) 
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There were 15 symptomatic (60%) and 10 

asymptomatic (40%) patients. All patients had 

≥70% stenosis, 19 had 70-80% (76%) and 6 had 
subocclusion (24%). 14 patients (56%) had right 
side stenosis, 8 (32%) had left side stenosis and 3 
(12%) had both side stenosis. 

The values of the total MoCA scor and various 

cognitive domains in patients before intervention 
and the control group are shown In Table 4. There 
was statistical difference among these functions 
which were significantly lower in patients with caro-
tid artery stenosis than in control group:  
• visuospatial abilities (Z = 3,896; p < 0,001), 
• attention (Z = 3,082; p < 0,002),  

• language (Z = 5,103; p < 0,001), and  
• memory (Z = 5,151; p < 0,001).  

Total MoCA score was significantly heir among 

control group (Z = 5,711; p < 0,001). Comparing 
separately various cognitive function and total MoCA 

score among patients before and after intervention 

statistically significant different were:  

• attention (Z = 3,080; p = 0,002),  
• executive functions (Z = 2,762; p = 0,006),  
• memory (Z = 3,793; p < 0,001) and  
• total MoCA score (Z = 4,455; p < 0,001). 

All these functions were statistically hair after 

CAS intervention (Table5.). 
Comparing separately various cognitive func-

tions and total MoCa score in asymptomatic patients 
before and after intervention statistically significant 
different were:  
• attention (Z = 2,070; p = 0,038),  
• executive functions (Z = 2,000; p = 0,046),  

• memory (Z = 2,810; p = 0,005) and  
• total MoCA score (Z = 2,877; p = 0,004).  

All of these functions were statistically heir 

after intervention (Table 6.).  

 
 
 

Table 4. Cognitive function and total MoCA score comparing among patients and  
control group before CAS intervention 

 

Functions Patients Controls Z P 

Visuospatial 4,28 ± 0,89 5,00 ± 0,00 3,896 < 0,001 

Attention 4,60 ± 0,87 5,36 ± 0,70 3,082 0,002 

Language 1,24 ± 0,78 2,52 ± 0,51 5,103 < 0,001 

Executive functions 1,32 ± 0,85 1,76 ± 0,44 1,866 0,062 

Memory 2,40 ± 1,04 4,28 ± 0,68 5,151 < 0,001 

Orientation 6,00 ± 0,00 6,00 ± 0,00 0,000 1,000 

Total MoCA score 23,24 ± 2,65 28,16 ± 0,94 5,711 < 0,001 

Z- Mann-Whitney U test 

 

 
 

Table 5. Cognitive function and total MoCA score comparing in patients before and after CAS intervention 
 

Cognitive function Before CAS After CAS Z P 

Visuospatial 4,28 ± 0,89 4,28 ± 0,97 0,000 1,000 

Attention 4,60 ± 0,87 5,32 ± 0,80 3,080 0,002 

Language 1,24 ± 0,78 2,52 ± 0,51 0,789 0,425 

Executive functions 1,32 ± 0,85 1,80 ± 0,40 2,762 0,006 

Memory 2,40 ± 1,04 3,44 ± 0,87 3,793 < 0,001 

Orientation 6,00 ± 0,00 6,00 ± 0,00 0,000 1,000 

Total MoCA score 23,24 ± 2,65 25,76 ± 2,22 4,455 < 0,001 

Z- Wilcoxon Rang test 

 
 
 

Table 6. Cognitive function and total MoCA score comparing among asymptomatic patients 
before and after CAS intervention 

 

Cognitive function Before CAS After CAS Z P 

Visuospatial 4,20 ± 1,03 4,20 ± 1,03 0,000 1,000 

Attention 4,60 ± 0,97 5,50 ± 0,53 2,070 0,038 

Language 1,20 ± 0,79 1,30 ± 0,53 0,378 0,705 

Executive functions 1,40 ± 0,84 1,80 ± 0,42 2,000 0,046 

Memory 2,50 ± 1,08 3,60 ± 0,84 2,810 0,005 

Orientation 6,00 ± 0,00 6,00 ± 0,00 0,000 1,000 

Total MoCA score 23,30 ± 2,65 25,80 ± 1,93 2,877 0,004 

Z- Wilcoxon Rang test 
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Comparing various cognitive domains and total 

MoCA scor among symptomatic patiens before and 

after intrvention statisticaly significant diferent were:  
• attention (Z = 2,310; p = 0,021),  
• executive functions (Z = 2,070; p = 0,036), 
• memory (Z = 2,683; p= 0,007) and  
• total MoCA scor (Z = 3,453; p = 0,001).  

All functions were significantly hier after 
intervention (Table 7.).  

The results of univariant linear regression of 
risk factors before intervention are shown in Table 8. 
Statistically significant independent risk factors were 

diabetes mellitus (Beta = -0,293; p = 0,039) and 

cholesterol levels (Beta = -0,439; p = 0,002). Dia-

betes mellitus and high cholesterol levels are pre-
dictors of lower results for total MoCA score before 
intervention. In multivariante model independent 
variables were studied: diabetes mellitus and chole-
sterol levels as significant risk factors for lower levels 

of MoCA score before intervention. Only cholesterol 
is statistically significant risk factor in this model for 
lower cognitive function results before CAS  
(Beta = -0,383; p = 0,006) (Table 9.).  

 
 
 

Table 7. Cognitive function and total MoCA score in symptomatic patients before and after CAS intervention 
 

Cognitive function Before CAS After CAS Z P 

Visuospatial 4,33 ± 0,82 4,33 ± 0,82 0,000 1,000 

Attention 4,60 ± 0,83 5,20 ± 0,94 2,310 0,021 

Language 1,27 ± 0,79 1,47 ± 0,74 0,828 0,408 

Executive functions 1,27 ± 0,88 1,80 ± 0,42 2,070 0,038 

Memory 2,33 ± 1,05 3,33 ± 0,89 2,683 0,007 

Orientation 6,00 ± 0,00 6,00 ± 0,00 0,000 1,000 

Total MoCA score 23,20 ± 2,75 25,73 ± 2,46 3,453 0,001 

Z- Wilcoxon Rang test 

 
 
 

Table 8. Univariant linear regression of patient's risk factors for total MoCA score before CAS intervention 
 

 

Unstandardized 

Coefficients 

        B                    SG 

Standardized 

Coefficients 

Beta 

 

95% CI for B 

 

P 

Gender 0,750 0,918 0,117 -1,096 - 2,596 0,418 

Age -0,110 0,070 -0,220 -0,251 - 0,031 0,124 

Education 1,570 0,789 0,276 -0,016 - 3,157 0,052 

HT 0,816 0,936 0,125 -1,067 - 2,6999 0,388 

DM -1,524 0,718 -0,293 -2,968 - 0,079 0,039 

Smoking 1,728 0,939 0,257 -0,159 - 3,615 0,072 

Alcohol 0,441 0,969 0,066 -1,507 - 2,390 0,651 

Cholesterol -2,746 0,818 -0,436 -4,390 - 1,101 0,002 

Symptomatic 0,120 1,322 0,019 -2,615 - 2,854 0,929 

Left/right side 1,678 1,257 0,268 -0,923 - 4,278 0,195 

stenosis grade% 0,147 1,516 0,020 -2,990 - 3,284 0,924 

CI-Confidence interval 
 
 
 

Table 9. Multivariante linear regression of risk factors for total MoCA score before CAS intervention 
 

 

Unstandardized 

Coefficients 

        B                    SG 

Standardized 

Coefficients 

Beta 

 

95% CI for B 

 

P 

DM -0,947 0,700 -0,182 -2,356 - 0,461 0,183 

Cholesterol -2,415 0,847 -0,383 -4,119 - 0,710 0,006 
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Table 10. Univariant linear regression of risk factors for total MoCA score after CAS intervention 
 

 

Unstandardized 

Coefficients 

        B                    SG 

Standardized 

Coefficients 

Beta 

 

95% CI for B 

 

P 

Gender 0,543 0,930 0,121 -1,380 - 2,466 0,656 

Age -0,157 0,056 -0,447 -0,291 - -0,022 0,025 

Education 1,676 0,755 0,420 0,116 - 3,237 0,036 

HT 0,899 0,937 -0,196 -2,838 - 1,040 0,347 

DM -0,466 0,755 -0,128 -2,027 - 1,095 0,543 

Smoking 1,509 0,983 -0,013 -2,096 - 1,973 0,119 

Alcohol -0,855 0,927 0,015 1,851 - 1,984 0,353 

Cholesterol 0,067 0,818 -0,436 -4,390 - 1,101 0,943 

Symptomatic 0,067 0,927 0,015 -1,851 - 1,984 0,943 

Left/right side 1,195 0,880 0,272 -0,626 - 3,016 0,188 

stenosis grade% 0,096 1,063 0,019 -2,103 - 2,296 0,928 

 
 
 

Table 11. Multivariante linear regression of risk factors for total MoCA score after CAS intervention 
 

 

Unstandardized 

Coefficients 

        B                    SG 

Standardized 

Coefficients 

Beta 

 

95% CI for B 

 

P 

Age -0,947 0,700 -0,182 -2,356 - 0,461 0,183 

Education -2,415 0,847 -0,383 -4,119 - 0,710 0,006 

 
 
 
 

The results of univariant linear regression ana-

lysis of risk factors for total MoCA score after inter-
vention are shown In Table 10. Statistically signifi-
cant independent risk factors were: 

• age (Beta = -0,447; p = 0,025) and 
• education level (Beta = 0,420; p = 0,036). 
Older patients and lower education are pre-

dictors of lower levels for total MoCA scores after 

intervention. In multivariante model independent 
variables were studied: age and educational level as 
statistically significant risk factors for lower total 
MoCA score after CAS intervention. Only educational 
level is statistically significant factor in this model for 
lower cognitive function after CAS  
(Beta = -0,383; p = 0,006) (Table 11.). 

 
Discussion 

 
Examination of the demographic and social 

characteristics of the patients with high grade steno-
sis in the present study revealed that high blood 
pressure was the most common vascular risk factor, 
followed by diabetes and high cholesterol levels. 
These findings are in line with those of other studies 
(29). Scores were evaluated relative to those of 
healthy individuals matched for age, gender, bad 
habits and educational level. We found that parti-
cipants from control group had also hypertension, 
diabetes mellitus and high cholesterol levels which 
suggest that control group also had high vascular 
risk factors. In other studies participants from con-
trol group were patients with various levels of ca-

rotid artery stenosis and high vascular risk factors or 
healthy participants without vascular risk factors 
(25, 29-33). 

Patients with high grade carotid artery steno-
sis had significantly poorer scores on cognitive tests 
than control subjects. The results in our study show-
ed baseline differences between patients and cont-
rols in certain cognitive domains. We found that vi-
suospatial abilities, attention, language and memory 
are lower in patients than controls. We found no 
significant change in other cognitive domains. 

The primary objective of this observational 
prospective study was to determine the effect of 
CAS on cognition in patients with high grade artery 
stenosis. We found that total MoCA score before and 
after CAS was significantly different. Three months 
after intervention patients showed significantly bet-
ter cognition. The results in our study are in accor-
dance with the results from previous reports that 
have shown improvements in cognitive function in 
patients treated with stent placement or surgery for 
carotid artery stenosis (29-33). 

We found that certain domains of cognition 
improved after revascularization. 3 month after CAS 
our patients reached better scores on test of atten-
tion, executive functions and memory. Other resear-
ches also reported improvement in executive func-
tions and memory (34). Most studies failed to de-
monstrate a clear benefit of CAS on various cog-
nitive functions (29-33). 

Our secondary objective in the present study 
was to determine the factors that may affect chan-
ges in cognitive function in these patients. It has 
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been reported previously that gender, older age, 
and little educational level are risk factors for co-
gnitive deterioration, whereas hyperlipidemia, diabe-
tes mellitus, smoking or drinking are controversial 
(33). Other researchers reported that potential risk 
factors for deteriorated MoCA scores 3 years after 
CAS were age > 65 y; little education; and hyper-
tension (35, 36). It was reported that carotid athe-
rosclerosis is an independent vascular risk factor for 
cognitive impairment in nonstroke patients. It can 
not only impair the subtle general cognitive function 
but also decrease the specific domain such as me-
mory, motor function, visual perception, attention, 
and executive function, which are still on studying 
(37). Linear regression analyses in our study show-
ed that before CAS diabetes mellitus and cholesterol 
levels were independent risk factors for lower total 
MoCA scores and that age, educational level and bad 
habits did not influence on cognition before inter-
vention. After CAS age and educational level were 
independent risk factors for lower total MoCA scores.  

Some studies have investigated side-specific 
cognitive effects. It is generally assumed that resto-
ration of hemodynamic on the treated side will be 
more beneficial to the cognitive function of the ip-
silateral cerebral hemisphere (25, 26, 29). We found 
no differences in cognitive functions considering the 
side of carotid artery stenosis. 

Symptomatic status also seems to influence 
cognitive results in patients after CAS (29). Most of 
the studies were carried out in patients with sym-
ptomatic stenosis, only few of them followed asym-
ptomatic patients (23, 31). The changes in cognitive 
performance of symptomatic and asymptomatic CS 
patients were analyzed in this study in a prospective 
manner by testing their cognitive function be¬fore 

and after the CAS procedure. Both symptomatic and 
asymptomatic patients showed better results for at-
tention, executive functions and memory after CAS. 
Some researchers reported that the asymptomatic 
patients had a poorer cognitive performance after 
the CAS (25, 26, 38). We can conclude that sym-
ptomatic status does not have a clear impact on the 
cognition after carotid revascularization.  

The discrepancies in literature reports on cog-
nitive function can also be explained by differences 
in methodological factors such as battery of neuro-
psychological testing, sample size and use of control 
population, severity of carotid stenosis and time to 
post-interventional follow-up. 

 
Conclusion 
 

CAS can improve global cognitive function, at-

tention, executive functions and memory in sympto-
matic and asymptomatic patients with high grade 
carotid artery stenosis. There was no positive effect 
on visuospatial abilities and language but CAS was 

not associated with a decline in any area of cognitive 
function. High cholesterol levels is independent risk 
factor for deteriorated cognitive functions before re-
vascularization and low educational level is inde-
pendent factor for poor cognitive performance after 
revascularization . Symptomatic status does not have 
a clear impact on the cognition before and after 

carotid revascularization. 
Future studies in larger groups of patients are 

probably needed to fully investigate the long-term 
effect of CAS on cognition in patients with carotid 
artery stenosis. 
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Stenting karotidne arterije (CAS) je značajan terapijski modalitet kod pacijenata sa 

stenozom karotidne arterije. Stenoza unutrašnje karotidne arterije visokog stepena dovodi do 
poremećaja i deficita kognitivnih funkcija, čak i kod asimptomatskih bolesnika. Potencijalni 
uticaj stentiranja karotidne arterije na kognitivne funkcije bolesnika sa stenozom karotidne 
arterije nije dovoljno istražen. Cilj ovog istraživanja bio je da se ispita uticaj karotidnog 

stentinga na kognitivne funkcije kod bolesnika sa stenozom karotidne arterije visokog 
stepena, na različite kognitivne domene, kao i na potencijalne faktore koji mogu uticati na 
kognitivne funkcije kod ovih bolesnika. 

U studiju je uključeno 25 bolesnika sa simptomatskom i asimptomatskom stenozom 
karotidne arterije i 25 zdravih ispitanika. Kognitivne funkcije su evaluirane jedan dan pre 
procedure i tri meseca nakon procedure. Za evaluaciju kognitivnih funkcija korišćen je 
Montreal cognitive assessment (MoCA)-test. 

Ukupan MoCA skor kod bolesnika pre intervencije bio je značajno niži u odnosu na 
kontrolnu grupu. Ovaj skor je značajno povišen tri meseca nakon intervencije. Značajano su 
se popravili rezultati za pažnju, egzekutivne funkcije i pamćenje.  

Karotidni stenting može poboljšati ukupne kognitivne funkcije kao i pažnju, 
egzekutivne funkcije i pamćenje kod simptomatskih i asimptomatskih bolesnika sa stenozom 
karotidne arterije visokog stepena. Visok nivo holesterola predstavlja nezavisni faktor rizika za 
deficit  kognitivnih funkcije pre revaskularizacije, dok nizak nivo obrazovanja predstavlja 
nezavistan faktor za nizak nivo kognitivnih funkcija nakon revaskularizacije. 
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