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ABSTRACT
Aims: Asymptomatic carotid stenosis (ACS), characterized by the narrowing of carotid arteries without evident symptoms, has 
been increasingly associated with cognitive decline, particularly in memory and executive functions. This study investigates 
the cognitive implications of ACS by evaluating cognitive performance using the Mini-Mental State Examination (MMSE) and 
the Montreal Cognitive Assessment (MoCA). 
Methods: This retrospective study included 20 ACS patients, and 15 matched healthy controls. Participants were recorded for 
cognitive status, age, gender, and educational background to ensure group comparability. MMSE and MoCA were used for 
cognitive assessment.
Results: The findings revealed that while MMSE scores did not differ significantly between groups, MoCA scores were notably 
lower in ACS patients (19.85 ± 4.68) compared to controls (23.07±3.01, p=0.027), suggesting pronounced cognitive deficits in 
domains such as visuospatial ability and delayed recall. These results align with existing literature indicating that ACS may 
impair cerebral blood flow and disrupt connectivity in key neural networks, thereby contributing to cognitive impairment. 
Additionally, while the ACS group tended to be older and have fewer years of formal education, these factors did not 
significantly confound the observed cognitive differences (p<0.05).
Conclusion: Our results underscore the importance of routine cognitive evaluations in patients with ACS, as traditional 
assessments may underestimate their impact on brain health. Future research should explore the efficacy of interventions 
such as carotid endarterectomy or stenting in mitigating cognitive decline associated with ACS. These findings advocate for a 
holistic approach to managing ACS, integrating cognitive assessments alongside traditional cardiovascular risk evaluations to 
enhance patient outcomes and quality of life.
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INTRODUCTION

Asymptomatic carotid stenosis (ACS), characterized by 
the narrowing of the carotid arteries without significant 
symptoms, poses a substantial risk not only for 
cerebrovascular events but also for cognitive decline.1 This 
phenomenon has garnered attention in recent research due 
to its potential implications for memory and overall cognitive 
function. Understanding the relationship between ACS and 
memory is crucial as it highlights the intricacies of vascular 
health and neurocognitive processes. The absence of overt 
symptoms can lead to a troubling underestimation with 
moderate to severe stenosis found notable deficits in cognitive 
functions, particularly in domains such as the executive 
functions independent of the vascular stenosis condition’s 
seriousness, allowing it to progress unchecked.2 The cognitive 
importance of ACS makes investigating the underlying 

mechanisms that connect arterial blockages to cognitive 
impairments substantial, especially regarding the impacts 
of silent vascular changes on memory, which is vital for 
developing effective treatment and preventive interventions.1 

Current research suggests that individuals with this condition 
may experience subtle cognitive impairments, such as deficits 
in memory and information processing speed. For instance, 
a study indicated that cognitive impairment was prevalent 
among patients with severe ACS, with 72% suffering from 
memory issues before intervention.3 This result is not only 
seen in carotid stenosis but also in carotid plaques, which are 
strongly linked with significant cognitive decline, especially 
in memory and visuospatial abilities assessed through 
standardized neuropsychological tests.4 Furthermore, 
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this decline in cognitive function occurs independently of 
clinically evident cerebrovascular incidents, positioning ACS 
as a potential risk factor for dementia.5 In addition, declines 
in working memory linked to both severe carotid stenosis 
and conditions like Alzheimer’s disease (AD)6 underscore the 
critical relationship between cerebral health and cognitive 
capacity. Moreover, recent studies indicate that also patients 
with no AD but with significant stenosis exhibit notable 
impairments in executive functions, memory, and emotional 
state, underscoring a correlation between high-grade and 
bilateral stenosis with cognitive deterioration.2,7,8 Advanced 
carotid disease is not only linked to a heightened risk of 
cerebrovascular events. Still, it may also precipitate cognitive 
decline independent of symptomatic occurrences, suggesting 
clinicians need to evaluate cognitive status routinely during 
assessments.5,7 Within that context, utilizing functional 
magnetic resonance imaging (fMRI) to investigate these 
dynamics has shown that cognitive interventions may yield 
improvements in brain activation patterns, suggesting that 
targeted treatments could mitigate some cognitive deficits 
associated with carotid stenosis.8 Besides the high-tool 
imaging tools, evaluating the clinical memory impairment 
in patients with ACS is critical, given the potential above-
mentioned cognitive deficits associated with this condition.4,9

Among the most widely used cognitive screening tools, the 
Montreal Cognitive Assessment (MoCA)10 and the Mini-
Mental State Examination (MMSE)11 provide valuable 
insights into different cognitive domains. The MoCA is a 
30-point test designed to assess visuospatial and executive 
function, attention, language, memory, and orientation, with 
a strong sensitivity for detecting mild cognitive impairment. 
In contrast, the MMSE is an 11-question screening tool that 
evaluates five key cognitive areas: orientation, registration, 
attention and calculation, recall, and language. A total score 
below 24 on the MMSE is generally indicative of cognitive 
impairment. These tests, commonly used in research and 
clinical practice, allow for early detection of cognitive decline 
and facilitate monitoring disease progression, making 
them critical in studies assessing cognitive function in ACS 
patients.

To raise clinicians’ awareness, incorporating comprehensive 
assessments that measure these cognitive domains along 
with imaging methods allows for a better understanding of 
the cognitive implications of ACS. This approach ultimately 
guides therapeutic interventions and improves patient 
outcomes. In the present study, we aimed to evaluate the 
relationship between ACS and cognition.

METHODS

We searched the hospital database for a group sample 
with a carotid Doppler ultrasound report and cognitive 
tests performed. A total of 20 patients were enrolled with 
sociodemographic factors (age, gender, and years of education). 
Additionally, 15 healthy subjects were matched for cognitive 
assessment and demographic variables. Alanya Training and 
Research Hospital Ethical Committee approved the study 
(Date: 22.01.2025, Decision No: 02-02). All procedures were 
carried out in accordance with the ethical rules and the 
principles of the Declaration of Helsinki.

Patients with ≥50% carotid stenosis on carotid Doppler 
ultrasound were included in the study. Exclusion criteria were: 
1) history of brain trauma or operation; 2) accompanying 
neuropsychiatric diseases and being used drugs which may 
affect the cognitive status (e.g., antidepressants); 3) electrolyte 
or metabolic imbalance (e.g., vitamin B12, vitamin B9, thyroid 
functions); 4) a history of stroke, transient ischemic attack, or 
carotid endarterectomy.

The MoCA, a 30-point test, evaluates various cognitive domains, 
including visuospatial and executive function, abstraction, and 
delayed recall.12 The MMSE, another widely used cognitive 
screening tool, was also administered to all participants. It is an 
11-question measure that tests five areas of cognitive function: 
orientation, registration, attention and calculation, recall, and 
language. The maximum score is 30 points. A score of 23 or 
lower is indicative of cognitive impairment.13

Statistical Analysis
IBM SPSS Statistics software (version 22) was used in the data 
analysis. Continuous parameters are expressed as the mean 
and the standard deviation (SD), and categorical parameters 
are shown as numbers and frequencies (%). Data were tested 
for normal distribution using the Shapiro-Wilk test. Normally 
distributed data were analyzed with one-way ANOVA, 
Student’s t-test, and Pearson’s correlation, while non-normally 
distributed data were analyzed with a Mann–Whitney U test, 
Kruskal Wallis, and Spearman’s test. Also, categoric variables 
were analyzed using Fisher’s exact test. Two-sided p-values 
and 95% CIs were used in SPSS software. Significance was 
determined at p<0.05.

RESULTS

This study compared patient and control groups’ cognitive 
performance, age, and educational background. Twenty 
patients and 15 healthy individuals participated in the study. 
Ten female patients were in the patient group, and five were in 
the control group (χ²:0.972, p= 0.324, Table 1).

The MMSE scores were slightly lower in the patient group 
(25.85±2.28) compared to the control group (26.80±2.93); 
however, this difference was not statistically significant 
(p=0.28, Table 1). In contrast, the MoCA scores, which 
provide a more detailed evaluation of cognitive abilities, were 
significantly lower in the patient group (19.85±4.68) than in 
the control group (23.07±3.01; p=0.027, Table 1). This finding 
highlights a distinct disparity in MoCA, suggesting that 
carotid stenosis exhibited more significant impairments in 
cognitive performance.

There was no correlation between right or left carotid stenosis 
and cognitive tests in the patient group (Table 2). Patients’ 

Table 1. Demographic and clinical variables in the participants

Variables ACS (n=20) Controls 
(n=15) p

Gender (female, n, %) 10 (50) 5 (33) 0.324 (χ²: 0.972)

Age 66.15±12.15 60±9.17 0.11

Years of education 6.15±4.21 8.73±5.18 0.16

MMSE 25.85±2.28 26.8± .93 0.19

MoCA 19.85±4.48 23.07±3.01 0.028*
MMSE: Mini-Mental State Examination, MoCA: The Montreal Cognitive Assessment, n: Number. 
Results have been presented as mean±standard deviation, p significance level: <0.05
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ages were negatively correlated with cognitive tests, as 
expected. 

Although the patient group was nonsignificant (p=0.11, Table 
1), it was, on average, older (66.15±12.15) than the control 
group (60±9.17).

Educational background, assessed through years of formal 
education, showed a trend toward lower values in the patient 
group (6.15±4.21) compared to the control group (8.73±5.18). 
However, this difference was not statistically significant 
(p=0.113, Table 1), indicating that the groups were relatively 
comparable in terms of educational attainment.
DISCUSSION

We have found that patients with ACS had lower cognitive 
function than controls. The findings from our study contribute 
to the growing body of evidence suggesting that ACS may not 
be as clinically silent as previously thought, particularly in 
relation to cognitive function. Our results align with several 
recent studies demonstrating a significant association between 
ACS and cognitive impairment.14-16 

Interestingly, our findings reveal that patients with ACS 
exhibit poorer performance in global cognition, memory, and 
executive function compared to healthy controls.16 The MoCA 
scores were significantly lower in the ACS group, suggesting 
more pronounced impairments in cognitive domains such as 
visuospatial ability, executive function, and delayed recall. In 
contrast, while MMSE scores were lower in the patient group, 
the difference was not statistically significant. This discrepancy 
may be attributed to the greater sensitivity of the MoCA test in 
detecting mild cognitive impairment, particularly in executive 
functions, which are often affected early in vascular cognitive 
decline. The MMSE, while widely used, primarily assesses 
orientation, memory, and basic cognitive functions and 
may not be as effective in capturing subtle cognitive deficits 
associated with ACS. This cognitive decline appears to be 
linked to cerebral hemodynamic impairment, as evidenced 
by decreased cerebral blood flow in specific brain regions 
and reduced connectivity in the default mode network.16 
These observations are further supported by studies showing 
that patients with ACS and impaired cerebrovascular reserve 
demonstrate significant cognitive impairment compared to 
those with normal reserve.14 However, it is essential to note 
that the relationship between ACS and cognitive impairment 
is complex and may involve multiple mechanisms. While some 
studies have identified older age and cerebral hypoperfusion 
as additional factors contributing to cognitive decline in 
ACS patients15, others have observed diffuse white matter 
abnormalities and localized grey matter atrophy in the 
ipsilateral hemisphere.17 Furthermore, although differences 
in age and educational background between groups were not 

statistically significant, the trends observed suggest that these 
factors may still play a role in cognitive performance. Older 
age and lower educational attainment, both more prevalent in 
the ACS group, are well-established risk factors for cognitive 
decline and may have influenced the observed cognitive 
differences.

Under the our findings, it would be assumed that the cognitive 
effects of ACS may be more widespread than previously 
thought and not limited to the territory of the stenosed artery. 
This has important implications for the management of ACS 
patients, as cognitive function may need to be considered 
alongside traditional stroke risk factors when making treatment 
decisions.18,19 Future research should focus on longitudinal 
studies to better understand the progression of cognitive 
decline in ACS and evaluate the potential cognitive benefits of 
interventions such as carotid endarterectomy or stenting.16,20

CONCLUSION

In conclusion, the exploration of ACS reveals critical 
insights into its potential impact on cognitive function and 
overall patient well-being. Our results, in conjunction with 
existing literature, strongly suggest that ACS is associated 
with cognitive impairment and should not be considered 
truly asymptomatic. While initially deemed benign, research 
indicates that individuals with ACS may experience notable 
cognitive impairments affecting memory, executive functions, 
and psychological dimensions. All of the complexity suggests 
that asymptomatic status may be misleading, warranting a re-
evaluation of how these patients are assessed and managed. 
As the relationships between vascular health, cognition, and 
emotional states become clearer, clinicians must consider 
comprehensive evaluations for ACS patients to address 
cognitive decline and mental health effectively, ultimately 
improving patient outcomes. 

To sum up, our results suggest that while the patient group 
demonstrated significantly poorer cognitive performance on 
the MoCA test, other factors such as age and education may 
also play a role, albeit somewhat. Further studies are needed to 
disentangle these factors and their impact on cognitive function. 
These findings suggest that cognitive assessment should be 
integrated into managing patients with carotid stenosis, as 
ignoring these cognitive impairments could overlook critical 
aspects of patient health and impede appropriate intervention 
strategies.
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