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REVIEW DERLEME

THE EFFECT OF ASYMPTOMATIC CAROTID ARTERY STENOSIS ON COGNITIVE FUNCTIONS
Fatma Nazl DURMAZ CELIK, Ozlem AYKAC

Eskisehir Osmangazi University Faculty of Medicine, Department of Neurology, Eskisehir, TURKEY

ABSTRACT

Both cerebrovascular diseases and dementia are important clinical conditions that disrupt daily life and mental abilities.
Carotid artery stenosis is the cause of 10-15% of ischemic strokes. Symptomatic and asymptomatic carotid artery stenosis
is a little-known, but important risk factor in the etiology of all causes of dementia, including both mild cognitive
impairment and Alzheimer's disease. In this review, the effect of asymptomatic carotid artery stenosis on cognition is
discussed.
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ASEMPTOMATIK KAROTIS ARTER DARLIGININ KOGNITiF FONKSiYONLARA ETKISi
OZET

Hem serebrovaskiiler hastaliklar hem demans giinliik yasami ve zihinsel yetileri bozan énemli klikin durumlardir. Karotis
arter darligl iskemik inmelerin %10-15’inin nedenidir. Hem hafif kognitif bozukluk hem de Alzheimer Hastalifini da dahil
olmak iizere tiim demans nedenlerinin etyolojisinde semptomatik ve asemptomatik karotis arter darlig1 az bilinen ama
onemli bir risk faktoéridir. Bu derlemede asemptomatik karotis darliginin kognisyona olan etkisinin tartisilmasi
amaclanmaktadir.

Anahtar Sozciikler: Carotid artery stenosis, cognition, dementia, asymptomatic.

INTRODUCTION Trial), ECST (the European Carotid Surgery Trial)
and  ACAS (the  Asymptomatic Carotid
Atherosclerosis Study) studies (5-7). Hypertension,
lipid metabolism disorders, sedentary lifestyle, and
diabetes are the most common risk factors of CAS.
Lesions of CAS that do not cause stroke symptoms
are defined as ‘'asymptomatic’. In prevalence
studies, asymptomatic CAS was found as
approximately 4.2-6%. Its prevalence is 12.5% in
men, and 6.9% in women over the age of 70 (8,9).
In 6% of patients with primary asymptomatic CAS,
minor ischemic events, such as transient ischemic

Asymptomatic carotid artery stenosis (CAS) is
one of the most important risk factors for ischemic
stroke. The effect of vascular risk factors in the
development and progression of cognitive
disorders, such as mild cognitive impairment and
dementia, is one of the major topics studied in
recent years. In this review, the effect of
asymptomatic carotid artery stenosis on cognition
is discussed.

Epidemiology attacks are observed. The damages that
Approximately 85% of all strokes are asymptomatic CAS can cause in the brain structure
ischemic. Carotid artery stenosis is the reason for and especially in cognitive functions are still
10-15% of ischemic strokes (1, 2). The risk of debatable.
stroke is known to increase as the degree of CAS Dementia is defined as an impairment that
increases (3). CAS is present in 8-13% of patients affects daily life in cognitive areas, such as
admitted with transient ischemic attack (4). language, attention, executive functions, and praxia,
The importance of identifying and rating CAS without brain fog. Mild cognitive impairment (MCI)
has been demonstrated by the NASCET (the North is a cognitive impairment that does not affect daily
American Symptomatic Carotid Endarterectomy life activities (10).
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The prevalence of dementia is 5-10% over
the age of 65, and it is known to be doubled each
decade One in three individuals over the age of 80
have symptoms of dementia (10). The prevalence
of dementia in the world is projected to double by
2030 and triple by 2050 (11). One of the major
public health problems is Alzheimer's disease,
which is most common among cognitive disorders.
The prevalence of MCI varies between 5% and
36.7% in the studies, and the variability of the
neurocognitive battery used in the diagnosis is
believed to be the cause of the variability in the
prevalence (12).

A Brief Overview of Carotid Artery
Atherosclerosis

Increased Intima media thickness and
atherosclerotic plaques lead to loss of

homogeneity of the carotid artery and changes in
arterial blood flow. Carotid artery bifurcation and
proximal internal carotid artery are the most
common areas in atherosclerotic carotid artery
disease. The increase in atherosclerotic plaques
causes contractions in the lumen. Ischemic stroke
or transient ischemic attacks occur by
thromboembolic and hemodynamic mechanisms.
Ulceration on atherosclerotic plaque surface,
plaque size, extent of stenosis and intra-plaque
hemorrhage are decisive in the formation of
neurological symptoms (13).

Carotid Artery Stenosis

Disorders

and Cognitive

CAS is among the well-known causes of

atheroembolic stroke. Cognitive impairment,
however, may be associated with stroke or
vascular risk factors, such as diabetes,

hypertension, and hyperlipidemia (9). Vascular
dementia (VaD) is a clinical manifestation that
develops after a stroke due to brain damage and
loss of cognitive function. All causes of ischemic
and hemorrhagic stroke can cause VaD. VaD is the
second most common cause of dementia following
Alzheimer's disease (14).

Vascular cognitive impairment (VCI) was
defined by Bowler and Hachinski as a clinical
condition can include all levels of cognitive
impairment, which may occur due to all causes of
cerebrovascular disease, from the earliest stages
(15). The potential mechanism of vascular
cognitive impairment is believed to be
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microembolus in unstable carotid plaques and
cerebral hemodynamic insufficiency (9).

There are many studies investigating the
relationship between carotid artery diseases and
cognitive disorders (16,17). Many studies have
shown that both symptomatic and asymptomatic
CAS leads to worsening in cognitive tests,
compared to healthy volunteers (9, 18-21).

In a study conducted by Johnston et al. of
4006 patients over 65 years of age, the presence of
plaque, intima-media thickness and luminal
stenosis were evaluated by Doppler ultrasound in
both carotid arteries. Cognitive changes were
examined by the mini-mental state examination
(MMSE) test. Cognitive impairment was
significantly higher in asymptomatic patients,
especially with advanced stenosis (275%) in the
left carotid artery (22).

In another study, Wei et al. also found more
frequent cognitive impairment in acute ischemic
stroke patients and in patients with advanced CAS
(23).

In another study, 91 female patients over the
age of 60 were followed for 12 years, and the
carotid artery intima-media thickness was shown
to be an independent risk factor for impaired
memory function (24).

In a functional MRI study by Wang et al,
asymptomatic CAS patients were investigated and
found to be significantly behind in global
cognition, memory and functionality compared to
the control group (18). Wendell et al. followed 364
patients over the age of 60 for 14 years and
showed that CAS is a prospective risk factor for
dementia (11). They reported that CAS increased
the risk of dementia and Alzheimer's disease by 2-
2.5 fold, when age, race, gender, education level,
high blood pressure, high cholesterol, coronary
artery disease, diabetes and smoking risk factors
were adjusted. In a population study with 210
patients, patients with asymptomatic carotid
stenosis over the age of 60 were evaluated, and
cognitive function impairment was detected in the
presence of plaque in the carotid (25). It was also
shown that patients with carotid stenosis above
75% scored lower on the MMSE test (16).

Carotid artery stenosis has been reported to
cause a decrease in ipsilateral cortical thickness
and progressive brain atrophy in follow-up (26,
27). There are also studies showing that cognitive
tests, including attention, memory and language
tests, deteriorate with decreased cortical thickness



(28,29). It is also believed that white matter
lesions may be correlated with cognitive
deterioration (30). Nickel et al. compared 25
patients with unilateral asymptomatic carotid
stenosis without ischemic brain lesions with 25
healthy controls in terms of cortical thickness and
cognitive abilities, and found no difference
between cortical  thickness, but  found
deterioration in cognitive tests (dementia
screening test, clock drawing and tracking test) in
the patient group (8).

Cognitive impairment was associated with
cerebral hypoperfusion, and etiological studies
showed that glutamate excitotoxicity and
progressive death of neurons are part of
neurodegeneration (25,31). Even without distinct
infarction, global cerebral hypoperfusion can
cause ischemic damage and cause cognitive
impairment (32). Inadequate collateral circulation
is also believed to have an effect on cognitive loss
(8).

Cardiovascular risk factors play an important
role both in the etiology of all causes of dementia,
including MCI and Alzheimer's disease, as well as
in the etiology of CAS patients (11,33,34). In the
evaluation of all stroke patients and transient
ischemic attack patients, it is important to
investigate the risk factors as well as questioning
the cognitive loss. Some studies, however, have
reported that patients with asymptomatic CAS
develop vascular cognitive impairment, regardless
of vascular risk factors. The underlying mechanism
has been explained as the hypoperfusion due to
insufficient collateral circulation, and
hemodynamic insufficiency due to decreased
cerebrovascular reserve (9).

Evaluation of Cognitive Status

Many methods are used for the evaluation of
cognitive impairment. It is quite important to
question the impact of cognitive loss on daily life.
Although the mini-mental state examination
(MMSE) is the most commonly used cognitive
assessment test, it is insufficient for the diagnosis
and assessment of dementia, MCI and delirium.
However, it is still up to date since it is a good and
a quick screening test, screens multiple cognitive
sites and gives an idea about whether to perform

142

Asymptomatic carotid artery stenosis effects on cognition

further tests (35). Most of the neuropsychological
tests used to evaluate cognitive status examine
verbal and non-verbal memory, attention and
concentration, motor skills, reasoning, executive
functions, and visuospatial functions (9). Diseases
that can affect cognition, such as depression and
anxiety disorder, should also be considered.

Evaluation of Carotid Artery Disease

Asymptomatic CAS is rare compared to
symptomatic patients. It is detected by chance or
based on a murmur heard in the neck. It can be
evaluated by non-invasive imaging methods, such
as carotid artery Doppler ultrasound (USG),
computed tomography angiography (CTA), and
magnetic resonance angiography (MRA) [36].
However, conventional  digital  substrate
angiography (DSA) is still the gold standard
diagnostic method, despite having a 0.1-0.5% risk
of stroke during the procedure (37).

In addition to medical treatment in patients
with advanced CAS, there are treatment options
including carotid balloon angioplasty, carotid
artery stenting (CS) and carotid endarterectomy
(CEA). Treatment preference for CAS patients is
based on comorbid conditions, such as the
presence of neurological symptoms, degree of
stenosis, vascular and local anatomical features.
Revascularization decisions should be made on a
case-basis by a multidisciplinary team with a
vascular neurologist.

Although CEA is the first choice, carotid
artery stenting is also considered an appropriate
alternative treatment method with similar efficacy
and complication rates (36). The carotid artery
stenting is particularly preferable in patients at
high risk and has been found to be as effective and
safe as endarterectomy (38).

CONCLUSION

Both cerebrovascular diseases and dementia
are important clinical conditions as they impair
daily life and mental abilities. In asymptomatic
carotid stenosis patients with impaired cognitive
functions, identifying and preventing the risk
factors, diagnosing early and treating with
appropriate treatment will prevent cognitive
impairment that leads to loss of functionality.
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